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Abstract
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The aim of this study was histological and histochemical analyze of musculus pectoralis major (MPM) 
and musculus biceps femoris (MBF) of 12-weeks old Landes geese husbandry by sex from Hruboňovo 
(Czech Republic). The geese had live weight of 3979.0 g and the ganders had live weight of 4779.0 g. 
Higher  White fi ber percentage representation of musculus pectoralis major and musculus biceps femoris of 
12-weeks old Landes geese histological analyses we followed. Representation of sex identical MBF 
was 60.0% (gander) and 64.1% (geese) and MPM was 47.6% (ganders) and 51.1% (geese). The lowest  
Red fi bre percentage content in MPM was 6.7% (ganders) and 4.7% (geese) and  Red fi ber in MBF was 
10.7% (ganders) and 9.5% (geese). No statistically signifi cant diff erences (P ≥ 0,05) among sex in the fat 
cells thickness of geese were found, but signifi cant diff erences (P ≤ 0,01) was found in MBF fat cells 
between ganders (26.3 μm) and geese (21.9 μm). Highest thickness of  White fi bre in muscles breast 
and femoral were found in both sex and lowest was found in  Red fi bre. Muscles fi bres thickness 
was higher femoral muscles in average (59.9 μm – ganders; 58.3 μm – geese) opposite breast muscles 
(47.7 μm – ganders, 44.9 μm – geese), what is the mean higher consistence of femoral muscles for con-
sumer. In term of lowest musculus fi ber thickness of Landes geese in average were 44.9 μm – MPM, 
58.3 μm – MBF opposite of ganders 47.7 μm – MPM, 59.9 μm – MBF. Higher  White fi bre represen-
tation was both muscles (51.1% – MPM, 64.1% – MBF). We recommended for experience used in di vi-
dual rearing of male.

Landes geese, muscle fi bers, m. pectoralis major, m. biceps femoris, histology

The poultry meat is one of most important kind of 
meat used for human nutrition, which is a� er pork 
on 2nd place by consummation in SR for 1 occupant 
(Haščík et al., 2004).

The gallinacean and water poultry meat is impor-
tant source of biological full-value food. This meat 
has many animal proteins, high taste and high die-
ta ry value (Haščík et al., 2005; Horniaková et al., 2006; 
Bateczko and Lasek, 2008). 

The poultry meat production and consumption is 
growing not only in Slovakia, but in the world too. 
The biggest part in usage poultry meat has chicken 
and turkey but very good value in usage has also 
goose meat (Mindek et al., 2006).

Every species, breed or linia of animal, include 
poultry has some genetic resources in process of 
evolution. The genetic potention used for formation 
of morphological and physiological properties of 

each organism (Trakovická et al., 2006). It is therefore 
in the interests of farmers to create optimal condi-
tions for best use of the genetic potential of indige-
nous breeds. Further develop the best combination 
for genotypic combinations performance, repro-
ductive characteristics, resistance and animal health 
(Cooke and Ryder, 1971; Valenta and Stratil, 1978; 
Kuryl and Gasparska, 1985; Brodacki and Smalec, 
2001 etc.).

The animals create every basic tissue, organs and 
single systems from prenatal period until to birth. 
For the farmer is important growth of bone tissue 
like supporting apparatus in postnatal growth. It is 
relate with growth of muscular tissue in process of 
coarsening and extension. Thus is creating a va lua-
ble product, i.e. meat for the consumer (Makovický 
et al., 2006).
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Coarsening and extension of muscle fi bers are 
infl uenced by many outside and inside factors. 
The most important factors are genetics and nu-
trition. Other are sex, age, movement, weight and 
ethological factor (Makovický et al., 2006). 

Many authors deals about most valuable parts of 
carcass from histological-histochemical composi-
tion of meat in animal body (Hugs, 2001; Cherepa-
nov, 2001; Frickn et al., 2002; Lebret et al., 2002; Cies-
lak et al., 2003; Monson et al., 2004; Solomon, 2004 
etc.). 

The structure of muscular tissue has infl uence of 
production and quality of poultry and other kinds 
of meat. It is dependent on thickness and size single 
types muscular tissues, quantum fatty and connec-
tive tissue in muscle (Mindek et al., 2006).

Therefore the aim of this work was evaluating and 
comparing histological and histochemical struc-
ture muscle tissue in muscles musculus pectoralis ma-
jor and musculus biceps femoris. We worked with goose 
Landes breed by contents single muscular tissues 
and their thickness and size fat cells by sex. 

MATERIAL AND METHODS
We used 12-weeks old Landes geese and ganders 

from a farm named Hruboňovo located in Czech 
Republic as material for the experiment. Geese af-
ter hatching were reared to farm and fed a standard 
way with preparation of commercial feed mixtures. 
From 1st day to the 56th day with feed mixture HYD-
24 and from 56th to the 84th day with feed mixture 
HYD-25.

A� er feeding a population of 10 hens and 10 cocks 
was chosen, transported in mobile cages, slaugh-
tered immediately a� er transportation and cleaned. 
A� erwards the carcasses were ready for taking sam-
ples for histological and histochemical analysis.

Samples were isolated from musculus pectoralis ma-
jor and musculus biceps femoris for histological and his-
tochemical analysis. The isolated samples of indi-

vidual muscles of 1 × 1 × 1 cm size (approx.) were 
fi xed in liquid nitrogen (−196°C) a� er marking were 
placed into a cryocut. A series of sections of 10 μm 
thickness were cut and discoloured by haematoxy-
lin-eosine for transparent colouring. The second se-
ries of sections were coloured by oil red “0” for de-
tection of neutral lipids.

The third series of cuts have been incubated on ac-
tivity of succinatedehydrogenase to determine types 
of muscular fi bres (Lojda and Papoušek, 1970). Fur-
ther, the pectoral muscle being the most valuable 
part of the carcass was chosen as representative sam-
ple for evaluation of geese meat quality.

The percentage area representation of muscular 
fi bres was determined by the morphometric method 
reported by Uhrín and Kulíšek (1979) using the op-
tical microscope Nikon with Lucia optical analyses. 
The size of fat cells was measured by Lanameter de-
vice (Carl Zeiss, Jena, Germany) with a magnifying 
power of 500.

Obtained results were processed with the help of 
the so� ware Statgraphics Plus version 5.1 (AV Tra-
ding, Umex, Dresden, Germany) and statistically ana-
ly sed using Anova (for arithmetic mean, standard de-
viation and coeffi  cient of variation) and  t-test.

RESULTS AND DISCUSSION
The average of live weight by Landes geese breed 

(Table I) was in ganders 4980.0 g and in geese 4313.0 g 
before slaughter. The live weight of either gender 
was at the level of 4646.0 g on average. The ganders 
had higher weight of 667.0 g compared to geese by 
sex comparing. It has been confi rmed statistically 
signifi cant in favour of the ganders (P ≤ 0.01).

We found approximately the same values for both 
sexes Landes geese breed in muscle m. pectoralis major 
(Table II) by objective morphometric evaluation of 
the size of fat cells without statistical diff erences (P ≥ 
0.05). The average-value of the m. pectoralis major was 
24.2 μm by ganders and 24.1 μm by geese.

I: Live weight Landes geese breed by sex (g)

Index Min. Max. mean S.D. CV% Statistical detectability ♂:♀

ganders 4779.0 5187.0 4980.0 9.2 4.2

P ≤ 0.01++geese 3979.0 4674.0 4313.0 14.9 7.8

total average 4379.0 4930.0 4646.0 12.1 6.0

II: The size of fat cells Landes geese breed by sex (μm)

Index
 MPM

Min. Max. x S.D. CV% Statistical detectability ♂:♀

ganders 14.7 42.0 24.2 1.0 28.4

P ≥ 0.05−geese 9.7 46.0 24.1 1.2 31.6

total average 12.2 44.0 24.1 1.1 30.0

MBF

ganders 17.4 36.0 26.3 0.6 17.5

P ≤ 0.01++geese 13.3 36.0 21.9 0.8 28.1

total average 15.4 36.0 24.1 0.7 22.8
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We found diff erent results in the muscle m. biceps 
femoris. The gander had the size of fat cells 26.3 μm 
and the geese 21.9 μm in MBF. The diff erence be-
tween the sexes was statistically signifi cant (P ≤ 0.01).

The average-size of fat cells in aspect of compari-
son were not found signifi cant diff erences (P ≥ 0.05) 
in muscle m. pectoralis major and m. biceps femoris by 
both sexes.

The fat cells size was higher in the muscles m. pec-
toralis major and m. biceps femoris in 12-weeks old Lan-
des geese breed than describes Mindek et al. (2006) 
by 16-weeks old hybrid combinations Tesedikovska 
geese (16.5 μm – MPM, 16.9 μm – MBF). Uhrín (1995) 
found higher value of the average-level 33.8 μm by 
10-weeks old geese in hybrid Ivagees.

The average-value of size of fat cells in the mus-
cles m. pectoralis major and m. biceps femoris are slightly 
lower in Landes breed geese in compared with va-
lues by domestic ducks in experiment of Haščík et al. 
(2006), that found average-value at level of 27.9 μm 
in muscle MPM and 29.6 μm in muscle m. biceps femo-
ris.

Percentage across the board representation of dif-
ferent types of muscle fi bers is an important indi-
cator that characterizes the structure of muscles. 
The histological analysis of breast muscle in Lan-
des geese breed (Table III) shows that the highest 
representation in ganders (47.6%) as well as in geese 
(51.1%) has  White fi bers and the lowest  Red fi -
bers (6.7% – ganders, 4.7% – geese). We found statisti-
cal diff erences between the sexes in  Red (P ≤ 0.05) 
as well as  White fi bers (P ≤ 0.01) by comparing per-
centage representation of muscle fi bers in muscle m. 
pectoralis major.

In the muscle m. biceps femoris dominated by board 
representation  White fi bers, as in the m. pectoralis 
major. The ganders were represented in the 60.0% 
contents and the geese 64.1%.

The lowest representation in muscle m. biceps fe-
mo ris has  Red fi ber (10.7% – ganders, 9.5% – goose). 
The percentage representation of muscle fi ber types 
by sex, we have achieved the same as in the m. pec-
toralis major statistical diff erences by  Red (P≤0.05) 
and  White fi bers (P ≤ 0.05) by statistical compari-
son.

By comparing the our values with Baeza et al. 
(1998) in the percentage contens of particular types 
of muscle fi bers in the muscle m. pectoralis major we 
found in Landes geese breed lower contents of white 
fi bers (7.2 and 10.9%). 

Similarly, we found a lower contens of white fi bers 
in our experiments (m. pectoralis major) in compari-
son with Walasik and Bogucka (2004) in 24-weeks 
old hybrid of domestic and wild geese, Klosow-
ska et al. (1996) in white Italian goose lines WD1 
(24.8%), Pudyszak et al. (2000) in 17-weeks old Bilgo-
raj and Koludska white geese and their crosses (10.3 
to 14.7%), respectively Mindek et al. (2006) in Tesedi-
kovska geese (48.5%).

When we compared with the above mentioned 
authors (Klosowska et al., 1996; Baeza et al., 1998; Pu-
dyszak et al., 2000; Walasik and Bogucka, 2004; Min-
dek et al., 2006), we found similar trend of lower 
percentage contents of white muscle fi bers also in 
muscle m. biceps femoris. In our experiment the pro-
portion of white ( White) fi bers was 60.0% in gan-
ders, respectively 64.1% in geese.

III: Percentage surface presentation of muscle fi bers in MPM and MBF Landes geese breed by sex

Index
ganders geese

Statistical detectability ♂:♀
x S.D. CV% x S.D. CV%

MPM

 Red 45.7 2.6 21.9 44.2 2.6 2.6 P ≥ 0.05−

 Red 6.7 0.9 17.1 4.7 0.5 15.2 P ≤ 0.05+

 White 47.6 2.2 18.1 51.1 1.9 17.1 P ≤ 0.01++

MBF

 Red 10.7 1.1 24.9 9.5 1.2 23.8 P ≥ 0.05−

 Red 29.4 1.6 21.3 26.5 1.5 22.1 P ≤ 0.05+

 White 60.0 1.8 12.2 64.1 1.8 15.7 P ≤ 0.05+

IV: The average thickness of muscle fi bers in MPM and MBF Landes geese breed by sex

Index
ganders geese

Statistical detectability ♂:♀
x S.D. CV% x S.D. CV%

MPM

 Red 29.9 0.6 7.8 28.1 0.6 7.4 P ≥ 0.05−

 Red 46.3 6.0 29.0 44.5 3.4 17.1 P ≥ 0.05−

 White 67.0 2.6 7.7 62.2 3.2 10.6 P ≤ 0.05+

Total 47.7 3.1 11.5 44.9 2.4 11.7 P ≥ 0.05−

MBF

 Red 46.2 1.5 12.7 47.5 1.3 10.3 P ≥ 0.05−

 Red 63.1 1.4 10.9 59.2 1.1 7.8 P ≤ 0.05+

 White 70.6 1.3 6.6 68.5 1.3 6.5 P ≥ 0.05−

Total 59.9 1.4 10.0 58.3 1.2 8.2 P ≥ 0.05−
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We found a higher tendency by the above men-
tioned authors in deposition of red muscle fi bers in 
muscle m. pectoralis major and m. biceps femoris in dif-
ferent hybrid combination by comparison with Lan-
des goose breed feeding until the age of 12-weeks in 
our experiment.

In our experiment we found in the 12-weeks old 
Landes goose breed is like found Mindek et al. (2006) 
in Tesedikovska geese. He has found that  White fi -
bers has higher contents in thigh muscle compared 
in breast muscle, although the breast muscle is ge ne-
ral ly considered as white and thigh muscle for red.

We found higher thickness in all types of muscle 
fi bers (white, red, temporary) compared with geese 
and ganders by the evaluation of the average thick-
ness of muscle fi bers in the muscle m. pectoralis ma-
jor. The highest thickness reached  White fi bers 
(67.0 μm – ganders, 62.2 μm – geese) and the smal lest 
 Red fi bers (29.9 μm – ganders, 28.1 μm – geese) by 
sex.

By statistical comparing of the thickness of 
the particular types of muscle fi bers, statistical dif-
ferences in muscle m. pectoralis major reached be-
tween the sexes were only in ganders in fi bers  
White.

In muscle m. biceps femoris as in m. pectoralis major 
highest thickness reached  White fi bers (70.6 μm – 
ganders, 68.5 μm – geese) and the lowest again  Red 
fi bers (46.2 μm – ganders, 47.5 μm – geese). By com-
paring by sex in 12-weeks old Landes geese breed 
we found statistical diff erences only in  Red fi ber 
(P ≤ 0.05) in ganders. We compared the thickness of 
muscle fi bers in muscle m. biceps femoris. 

From an overall rating of the thickness of mus-
cle fi bers can be note, that the thickness has been 
higher in geese and in ganders in both muscles, 
but without statistically signifi cant diff erences (P 
≥ 0.05). Together with, the thickness of individual 
muscle fi bers reached higher value in muscle m. bi-

ceps femoris compared with muscle m. pectoralis major. 
The thickness of muscle fi bers in muscle m. pectoralis 
major compared with other authors can be note that 
the 12-weeks old Landes geese of both sexes had 
a higher thickness than white fi bers found by Baéza 
et al. (1998) in 24-weeks old geese of the same breed, 
as well as the Pudyszak et al. (2000) in 17-weeks old 
Polish bilgoraj geese, White koludska and their 
crosses (45.7– 48.9 μm), respectively as Mindek et al. 
(2006) in Tesedikovska geese (49.78 μm) and Klosow-
ska et al. (1996) in 17-weeks white Italian geese in line 
of WD1 and WD3, which has on average thickness 
of 52.9 μm.

The thickness of the red muscle fi bers in muscle 
m. pectoralis major by Landes geese breed in our ex-
periment was higher that notes Baeza et al. (1998), re-
spectively Pudyszak et al. (2000). The thickness of red 
muscle fi bers in muscle m. pectoralis major showed 
balanced value as well as the results of Walasik and 
Bogucka (2004), respectively Klosowska et al. (1996). 
Mindek et al. (2006) found a lower value in diff erent 
geese hybrid combination.

In MBF muscle was thickness of the white mus-
cle fi bers similar tendency like in their thickness in 
MPM muscle by comparing with the above authors. 
The thickness of the red muscle fi bers in the mus-
cle m. biceps femoris our values were higher compared 
with the values found for the 24-weeks old geese ac-
cording to the results of the same breed in experi-
ment of Baeza et al. (1998), respectively higher than 
the crosses with 24-weeks old domestic and wild 
geese (Walasik and Bogucka, 2004) as well as in com-
parison with the values of white Italian goose lines 
WD1 and WD3 (Kosowska et al., 1998). The thick-
ness of the red muscle fi bers in 12-weeks old goose 
Landes geese breed was lower in muscle m. biceps fe-
mo ris only when compared with the results of Min-
dek et al. (2006) in Tesedikovska geese (53.4 μm).

CONCLUSION
Higher percentage of  White muscle fi bers in m. biceps femoris – MBF in both sexes (60.0% – ganders, 
64.1% – geese), as in the m. pectoralis major – MPM (47.6% – ganders, 51.1% – geese) was found by histo-
logical analysis of 12-weeks Landes geese muscles, while the pectoral muscle is considered as white 
muscle. 
The smallest percentage was observed by  Red muscle fi bers in MPM (6.7% – ganders, 4.7% – geese) 
and  Red muscle fi bers in MBF (10.7% – ganders, 9.5% – geese). The size of fat cells in the MPM muscle 
revealed no signifi cant diff erences between the sexes (P ≥ 0.05), but in muscle MBF larger fat cells (P ≤ 
0.01) were found in ganders (26.3 μm) compared with goose (21.9 μm).
In breast muscle, like in the thigh muscle has  White fi bers showed the highest thickness and  Red 
fi bers the lowest in both sexes. The higher average thickness of the muscle fi bers was in the thigh mus-
cle (59.9 μm – ganders, goose – 58.3 μm) compared with pectoral muscle (47.74 μm – ganders, 44.93 μm 
– geese), which ultimately means for the consumer higher stiff ness of thigh muscle.
In terms of a lower average thickness of muscle fi bers in Landes geese (44.9 μm – MPM, 58.3 μm – 
MBF) compared to ganders (47.7 μm – MPM, 59.9 μm – MBF), as well as a higher representation of par-
ticular  White fi bers as a carrier of animal protein in both muscles (51.1% – MPM, 64.1% – MBF) we 
recommend separate fattening by sex and prefer fattening of females. 
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SÚHRN
Histologická analýza svalov husí Landeského plemena

Cieľom našej práce bolo vyhodnotiť a porovnať histologické a histochemické zloženie svalového tka-
niva vo svaloch musculus pectoralis major a musculus biceps femoris u husí Landeského plemena podľa po-
hlavia z pohľadu zastúpenia jednotlivých svalových vlákien, ich hrúbky a veľkosti tukových buniek. 
Do pokusu boli zaradené 12-týždňové husi obidvoch pohlaví Landeského plemena z hospodár-
stva v Hruboňove (ČR). Husi po vyliahnutí boli chované farmovým spôsobom a kŕmené štandardne 
pripravovanými komerčnými kŕmnymi zmesami od. 1. dňa do 56. dňa KKZ HYD-24 a od 56. dňa 
do 84. dňa KKZ HYD-25. Po ukončení výkrmu bolo vybraných z chovu po 10 ks gunárov a 10 ks husí. 
V oblasti prsného a stehenného svalu sa narezala koža a od každého jedinca sa odobrala vzorka svalu 
m. pectoralis major (MPM) a m. biceps femoris (MBF) o veľkosti 1 x 1 x 1 cm. Vzorky po označení boli ba-
lené do alobalu a fi xované v kvapalnom dusíku pri teplote – 196oC. Vlastné vzorky boli zhotovené 
v zmrazovacom mikrotóme minicryostat pri teplote – 18oC. Z každej vzorky svalov sa narezali séri-
ové rezy v hrúbke 10 μm. Sériové rezy sa následne diferencovane farbili a inkubovali pre stanovanie 
jednotlivých typov svalových vlákien na aktivitu sukcinát-dehydrogenázy podľa Lojdu a Papouška 
(1978). Druhá séria rezov bola ofarbená prehľadne hematoxylínom-eozínom a tretia séria rezov ole-
jovou červeňou „0“ pre detekciu neutrálnych lipidov. Histologickou analýzou veľkého prsného svalu 
(m. pectoralis major) a dvojhlavého stehnového svalu (m. biceps femoris) 12-týždňových husí Landeského 
plemena sme zistili vyššie percentuálne zastúpenie White vlákien vo svale MBF u oboch pohlaví 
(60,0% – gunári, 64,1% – husi) ako v MPM (47,6% – gunári, 51,1% – husi), pričom prsný sval sa považuje 
za biely sval. Najmenší percentuálny podiel vo svale MPM mali  Red vlákna (6,7% – gunári, 4,7% – 
husi) a vo svale MBF  Red vlákna (10,7% – gunári, 9,5% – husi). Vo veľkosti tukových buniek sa vo svale 
MPM medzi pohlavím nezistili výraznejšie rozdiely (P ≥ 0,05), ale vo svale MBF sa zistili väčšie tukové 
bunky (P ≤ 0,01) u gunárov (26,3 μm) oproti husiam (21,9 μm). V prsnom svale podobne ako aj v ste-
hennom svale u oboch pohlaví sa najvyššia hrúbka zistila u  White vlákien a najnižšia u  Red vlá-
kien. Hrúbka svalových vlákien bola v priemere vyššia v stehnovom svale (59,9 μm – gunári, 58,3 μm 
– husi) oproti prsnému svalu (47,7 μm – gunári, 44,9 μm – husi), čo v konečnom dôsledku pre konzu-
menta znamená vyššiu tuhosť stehenného svalu. Z hľadiska nižšej hrúbky svalových vlákien v prie-
mere u husí Landeského plemena (44,9 μm – MPM, 58,3 μm – MBF) oproti gunárom (47,7 μm – MPM, 
59,9 μm – MBF) ako aj vyššieho zastúpenia predovšetkým  White vlákien v oboch svaloch (51,1% – 
MPM, 64,1% – MBF) ako nositeľa živočíšnych bielkovín odporúčame pre prax využívať oddelený vý-
krm husí podľa pohlavia pri preferovaní výkrmu samičieho pohlavia. 

Landeská hus, svalové vlákna, m. pectoralis major, m. biceps femoris, histológia

Acknowledgements

The article is results of search project VEGA 1/0360/09.

REFERENCES
BAÉZA, E., GUY, G., SALICHON, M. R., JUIN, H., 

ROUSSELOT-PAILLEY, D., KLOSOWSKA, D., EL-
MINOWSKA-WENDA, G., SRUTEK, M., ROSIN-
SKI, A., 1998: Infl uence of feeding system, exten-
sive vs intensive, on fatty liver and meat production 
in geese. Gefl ügel., 62, 4: 1691–75, ISSN 003-9098.

BATECZKO, J., LASEK, O., 2008: Eff ect of varied 
protein and energy contents in mixture on meat 
quality of broiler chicken. Slovak J. Anim. Sci., 41, 4: 
173–178, ISSN 1337-9984.

BRODACKI, A., SMALEC, E., 2001: Genetic poly-
morphism of slow–migrating prealbumin in 
geese. Electronic J. of Polish Agric. Univers., Anim. Hus-
bandry, 4, 1–5, ISSN 1505-0297.

COOKE, F., RYDER, J. P., 1971: The genetics of poly-
morphism in the Ross’ goose (Anser rossii). Evol., 
25, 483–496, ISSN 0014-3820.

CIESLAK, D., BLICHARSKY, T., KAPELANSKI, 
W., PIERZCHALA, M., 2003: Investigation of 
polymorphism in the porcine myostatin [GDF-
8, MSTN] gene. Czech. J. Anim. Sci., 2: 69–75, ISSN 
1212-1819.

FRICKN, J. J., STEINWIDDER, A., BAUMUNG, R., 
2002: Eff ect of ration, sex and slaughter weight on 
slaughtering performance of Simmental cattle. 
Zucht., 74, 3: 362–375, ISSN 0044-5401.

HAŠČÍK, P., ČUBOŇ, J., KULÍŠEK, V., MAKO-
VICKÝ, P., 2004: The Eff ect of Diff erent Levels of 
Probiotics in Complete Diets for ROSS 308 Chic-
kens on Weight Losses by Chilling. Acta fyto. et zoo., 
7, 1: 10–13, ISSN 1335-258X.

HAŠČÍK, P., ČUBOŇ, J., HORNIAKOVÁ, E., KRI-
VÁNEK, L., KULÍŠEK, V., 2005: Relationship be-
tween probiotic preparation application and ab-
dominal fat amount in chicken. Agricul., 51, 11: 
574–579, ISSN 0551-3677.



160 P. Haščík, V. Kulíšek, M. Kačániová, J. Pochop

HAŠČÍK, P., KULÍŠEK, V., MAKOVICKÝ, P., 2006: 
Histological analysis of muscle of wild and domes-
tic ducks. Acta fyto. et zoo., 9, 4: 110–113, ISSN 1335-
258X.

HORNIAKOVÁ, E., BUŠTA, L., FLATNITZER, F., 
2006: Application of probiotic preparation IMB 52 
in laying hens' nutrition. Slovak J. Anim. Sci., 39, 4: 
191–196, ISSN 1337-9984.

HUGHES, S. M., 2001: Muscle development. Rever-
sal of the diff erentiated state. Current Biol., 11, 6: 
237–239, ISSN 0960-9822. 

CHEREPANOV, G. G., 2001: A morphophysiological 
conception and model of animal growth. J. Anim. 
Food Sci., 10, 3: 385–397, ISSN 0022-1147.

KURYL, J., GASPARSKA, J., 1985: Preliminary re-
port on two new plasma protein polymorphism in 
the goose (Anser anser). Anim. Blood. Groups. Biochem. 
Genet., 16, 9–16, ISSN 0003-3480. 

KLOSOWSKA, D., ROSIŃSKI, A., ELMINOWSKA–
WENDA, G., 1996: Cechy mikrostruktury m. pec-
toralis major w dwóch pokoleniach gęsi białej 
włoskiej rodu WD-3. Zesz. Nauk. – Chów i hodowla 
drobiu, 24, 13–19, ISSN 0137-2017.

LEBRET, B., MASSABIE, P., GRANIER, R., JUIN, 
H., MOUROT, J., CHEVILLON, P., 2002: Infl uence 
of outdoor rearing and indoor temperature on 
growth performance, carcass, adipose tissue and 
muscle traits in pigs, and on the technological and 
eating quality of dry-cured hams. Meat Sci., 62, 4: 
447–455, ISSN 0309-1740. 

LOJDA, Z., PAPOUŠEK, F., 1970: Základy histoche-
mického průkazu enzymů. Učebné texty, Ústav pro 
daľší vzdělávaní středních zdravotníckych pracovníků 
v Brně. Brno, 110 s.

MAKOVICKÝ, P., KULÍŠEK, V., MLYNEK, J., HAŠ-
ČÍK, P., 2006: Infl uence of the transverse striations 
of skeletal tissues on the growth of farm animals 
(review). Slovak J. Anim. Sci., 39, 4: 218–223, ISSN 
1335-3683.

MINDEK, S., ELIÁŠ, Z., WEIS, J., HRNČÁR, C., 
2006: Histological and histochemical evaluation of 
geese muscle tissue. Slovak J. Anim. Sci., 39, 3: 145–
150, ISSN 1335-3683.

MONSON, F., SANUDO, C., SIERRA, I., 2004: In-
fl uen ce of cattle breed and ageing time on textural 
meat quality. Meat Sci., 68, 4: 595–602, ISSN 0309-
1740.

PUDYSZAK, K., PUCHAJDA, H., KLOSOWSKA, D., 
ELMINOWSKA-WENDA, G., FARUGA, A., 2000: 
Mikrostruktura m. pectoralis superfi cialis gęsi bił-
gorajskich białych kołudzkich i ich mieszańców. 
Zesz. Nauk. – Chów i hodowla drobiu, 49, 282–283, 
ISSN 0137-2017.

SOLOMON, M. B., 2004: Eff ect of animal produc-
tion on meat quality. Adv. Exp. Med. Biol., 54, 1: 23, 
ISSN 0065-2598. 

TRAKOVICKÁ, A., ŽITNÝ, J., KÚBEK, A., 2006: Ge-
netic analysis of selected breeds of geese bred in 
Slovakia. Slovak J. Anim. Sci., 39, 4: 183–187, ISSN 
1335-3683.

UHRÍN, V., KULÍŠEK, V., 1979: Využitie morfomet-
rických metód pre stanovenie hrúbky svalových 
vlákien. Živoč. Výr., 25, 12: 935–942, ISSN 1212-
1819.

UHRÍN, V., 1995: Rozdiely v štruktúre medzi bielymi 
a červenými svalmi vtákov. Živoč. Výr., 40, 8: 337–
342, ISSN 1212-1819. 

VALENTA, M., STRATIL, A., 1978: Polymorphism 
of transferrin and conalbumin in the domestic 
goose (Anser anser). Anim. Blood. Groups. Biochem. Ge-
net., 9, 129–132, ISSN 0003-3480.

WALASIK, K., BOGUCKA, J., 2004: Ocena mikro-
struktury mięa piersiowego powierzchownego 
i cech mięsnych mieszańców gęsi z różnym udzia-
łem dzikiej gęsi gęgawy. Prace Komisji Nauk. roln. 
i biol. – Seria B, 39, 53: 245–251, ISSN 0572-5844.

Address

doc. Ing. Peter Haščík, PhD., Katedra hodnotenia a spracovania živočíšnych produktov, †doc. Ing. Václav 
Kulíšek, PhD., Katedra veterinárskych disciplín, doc. Ing. Miroslava Kačániová, PhD., Ing. Jaroslav Pochop, 
Katedra mikrobiológie, Slovenská poľnohospodárska univerzita v Nitre, Tr. A. Hlinku 2, 949 76 Nitra, Slo-
venská republika, e-mail: peter.hascik@uniag.sk


