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The tests included 194 Ílnal pig hybrids ofthe genotypes currently used in the Czech Republic in the balanced sex' The evaluation

was focussed on the formation of the belly lean meat part from the viewpoint of its totď pefcentage in the carcass, the percentage

of lean meat and formation of the belly in the moniiored part in relation to the achieved carcass lean meat share' lt has been

proved that with the increasing meat share in the carcass, the weight of the belly decreases (8'22 kg + 0'20 and 7 '41 kg + 0'09'

respectively)withthetotalincreaseofmeat(2.06kg+0.o8;2.34kg+o.04,respectively)andthepeÍcentageofmeatinthebelly
(46.64%i 1.16 and 5.7.327o+ 0.57, respectively). The total area of the belly increases in the direction of sections 1-3' The

increaseingenotypeswithahighermeatshareislepresentedprimarilybyahigherincreaseofmeatbetweensectionsland2,
between sections 2_3 theÍealready occurs a higher increase of the share of fat' Section 1 shows minimal differences in the total

area of the belly between individua' weight groups. These differences afe moÍe evident in case of the following sections 2 and3

and the highest vďues are achieved by animals with a low carcass lean meat share. The lowest values are manifested in animals

with a high carcass lean meat share. Differences in the deposition of meat and fat in individual sections (L' 2' 3) have been

observed in pigs with a higher share of meat as compared io animďs with a lower share of meat. The percentage of the meat

share in individual sections of the belly documents that animals with a lower carcass lean meat share show in section 2 a significant

decrease of the meat share as compared to sections 1 and 3. Animals with a high caÍcass lean meat share achieve in section 2 in

most cases the highest meat share'

pig; belly; lean meat share; qualitY

TNTRODUCTION

In order to achieve the required higher carcass lean

meat share it is purposeful to focus on the increase of the

share of meat i; individual parts of the carcass' A highly

interesting part in this respect seems to be the belly and

its quality in terms of the meat: fat ratio' As opposed to

othór significant parts of the carcass, the ratio of meat

and fat in ttt" U"tty may considerably differ (P f e i f f e r

et a1., 1993; Schreinemachers et al'' 1999;

V a1i š et a1., 2001).

The evaluation of the belly is quite complicated as the

layers of meat and fat mingle here' The application of

certain methods of the evaluation of the belly is dealt

with e.g. by B au I a i n et al' (1998)'

Pf;hl and Glodek (1996) point out the fact that

it is impossible to determine the meatiness of the belly

on the tasis of the total share of the lean meat in the

carcass (r = 0.53)' Subjective evaluation of the meaúness

of the belly does not provide exact results' either (r =

0.68).
Tholen et al. (1998) prefer to estimate the meati-

ness of the belly by means of the VIA method (video

image analysis) evaluating it between 13th and l4th rib'

The method using the estimate by means of regression

Íanges in the interval of r = 0.61-0'81'

Áccordingto SÓnnichSen et al'(2002) theVIA
method in the operational conditions seems to be

an exact method of the estimate both of the total share

of the lean meat and the share of the meat in the belly'

Pulkrábek et al. (2001) State that the share ofthe

meat in the belly markedly fluctuates between one and

two thirds. The authors emphasize that from the view-

point of the current requirements of consumers this car-

"us 
pu.t may be used in favourable terms only in case

when the -óut ,h*" is close to the upper limit of the

given range.
L o n 

". 
g u n et al. (2001) have arrived to the conclu-

sion that selection from the viewpoint of high growth of

lean meat in pigs is connected with an improved forma-

tion of meat and its percentage in the belly meat part'

a greater MLLT area and reduced fat formation'

MATERTAL AND METHODS

The analysis of the belly meat part included in total

194 slaughtór pigs of final hybrids tested between 2000
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and 2002 in the testing station of the branch of the De-

partment of Pig and Poultry Science, Faculty of Agron-

omy of the Czech University of Agriculture in Prague.

The pigs were slaughtered at the age of 166--175 days.

For the purpose of an objective analysis of the impact

of the carcass lean meat share in the formation of the

belly meat part, the examined group has been divided

according to the achieved carcass lean meat share (by

using of FOM equipment) into the following categories:

- up to 50.0o/o of lean meat in the carcass,

-- 50.0-52.4a/a of l,ean meat in the carcass,

-- 52.5-54.97o of lean meat in the carcass,

- 55.0-51 .47o of lean meat in the carcass,

- 57.5-60.07a of lean meat in the carcass,

- over 60.07o of lean meat in the carcass'
The slaughter pigs included in the test were fed accord-

ing to the standards of the need of nutrients after

Š i m e č e k et al. (2000) adJibitum in three phases with

a continuous transition by means of self-feeders Duráumat.

Feeding complex mixtures (FCM) used in the tests

were three-component mixtures using wheat' barley,

soyameal and a feeding supplement. Prior to the begin-

ning of tests analyses were made of individual compo-

nents used in the feeding mixtures in terms of the content

of nutrients anil based on the identified values feeding

mixtures were composed in relation to age and live
weight of the tested pigs. The feeding mixtures were

mixed for each pen separately according to the designed

scheme of the test.

Feeding scheme:

Nutrients in FCM
Feedíng phase

up to 35 kg 35_65 kg over ó5 k

Dissection of the belly was made according to the EU
methodology, separating the frontal part of the belly be-

tween 4th and 5th rib, the anterior part of the belly was

separated by a section made 4 cm caudally behind the

last rib the first vertically and subsequently cranially
close to the row of mammary glands ducts.

In order to evaluate the belly-formation with the sub-

sequent determination of the estimate of the belly iean

meat share, radiographs were made of the section of the

carcass part of the EU belly in three points according to

the methodology of Schwerdtfeger et al. (1993).

The LUCIA programme (Laboratory Imaging Ltd.) was

used to measure in sections 1, 2, 3 the area of the belly
(-.2), meat (mm2) and the ratio of lean meat in the

section area of the belly to the total area of the belly (%)

(Fie. 1).

Lean meat and its share in the belly was calculated by

Čitet (2OO2):

.y* = 42.63841413 + 0.24603687 x PLPODIL2 -
3.43803239 x HMEU - 0.00098125 x PLCELK3 +

0.00254507 x PLMASO3 + 0.00088281 x PLMASO1

ř = 0.851

where: PLPODIL2 - the ratio of the area of lean meat to the total

area of the belly at the point of section 2 (7c)

HMEU _ weight oí the part of the belly dissected ac-

cording to EU (kg)

PLCELK3 total area of the belly at the point of section
I (mm')

PLMASOI - the area of lean meat at the point of section 1

(mm21

PLMASO3 - the area of lean meat at the point of section 3

(mm2)

REST]LTS AND DISCUSSION

The values of selected parameters of the fattening

performance are calculated in Table 1. No statistically

significant difference between the reached age has been

recorded in the monitored group at the end of the test. It

is interesting that practically no statistically significant
differences in the slaughter weight have been found out

between the examined groups. The group with the lowest

Crude protein (g/kg )

ME (MJ/kg)

Crude fiber (gikg)

Lysine (g/kg)

Threonine (g/kg)

Methionine (g/kg)

Ca (g/kg)

P (g/kg)

184.00 156.30

13.20 12.90

38.76 10.15

10.20 8.30

6.50

2.90

6.80

5.40

5.40

2.10

6. 10

4.60
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Fig. 1. Estimation of the belly sections
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Table 1. Estimation of the fattening select traits with respect to lean meat share in pig carcasses

Indicator
Less than 50.07o 50.o-52.4?a

t1 xtsi s n Jts; .s

Initial live weight (kg)

Finishing live weight (kg)

Total daily weight gain in test (g)

9

9

9

23.0 + r.07

107.9 + 1.81

888 + 24.32

3.20

5.42

72.96

26

26

26

24.5 + 0.'79

109.2 a + 1.51

923 Aab + 17.10

4.03

7.'Í2

87.17

Indicator
52.5-54.97o 55.0-51 .47a

It i1.s; J n xts ,t

Initial live weight (kg)

Finishing live weight (kg)

Total daily weight gain in test (g)

43

43

43

24.1 + 0.65

108.2 + 0.98

898 B + 14.25

4.25

6.46

93.43

54

54

54

24.8 + 0.56

106.4 + 0.83

870a+11.90

4.10

6.09

81 .42

Indicator
51 .5-60.0?o over 60.07c

t1 x*.r; s n xt.r; s

Initial Iive weight (kg)

Finishing live weight (kg)

Total daily weight gain in test (g)

31

31

31

24.4 + 0.'75

105;7 a+ 1.32

834 AB + 16.74

4.r9

7.34

93.1 8

30

30

30

25.1 + 0.6'7

105.2 + 7.14

863 b + 16.68

3.69

6.25

91.36

P<0.01 A'B;PŠ0.05a'b

meat share below 507o achieved the live slaughter weight
of 107.9 kg and the group with the highest meat share
above 607o the slaughter weight of 105.2 kg. The total
weight gain during the period of the test was decreasing
with the increasing meat share which conesponds to the
conclusions of S t u p k a et al. (2001) that animals with
a higher intensity of growth deposit more fat and vice
versa.

Based on the evaluation of the percentage of the belly
meat part in the carcass in Table 2 (Fig. 2), it may be
stated that the total share of the belly as well as the
percentage of the belly evidently decrease with the grow-
ing carcass lean meat share, namely in case of the belly
in total from 8.22 + 0.20 kg down Ío 7 .41 + 0.09 kg and
in the total share of the belly in the carcass from 18.6670
to Il .4lEo. The weight of the EU belly also decreases
with the increasing meat share in the carcass while the
percentage of the EU belly in the total belly remains
practically the same similarly as the share of the EU belly
in the carcass.

As concerns the belly meat indicator, there occurs a

statistically significant increase of meat in groups with a

higher carcass lean meat share. At the same time, the
percentage of the increase of meat share in the belly has
grown from 46.64Vo to 57.32Eo and the difference
amounted to 10.680/a. The same trend has been observed
in the total meat share in the carcass where the difference
achieved was even bigger.

In general, it may be stated that in pigs with an in-
creasing meat share the weight of the carcass belly de-
creases and at the same time, meat in the belly increases,
i.e. the share of meat in belly grows.

Table 3 shows the evaluation of the measuring of the
area of the belly in individual sections. In the total area
of belly, in individual sections the same trend is observed
of the growth of the area between section I and 3 in all
examined groups and significant increase of the area has
been revealed in the points 2 and 3 of measuring. Fig. 3b
shows that in section I the differences of the total belly
area between individual groups are minimal. In the fol-
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Fig. 2. Belly characteristics with respect to carcass
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lndicator
Less than 50.07o 5O.O-52.47o

n xts. J n xts; ,s

Total belly weight (kg)

Total belly share in the right half (7o)

EU-belly weight (kg)

EU-belly share in the right half (Vo)

EU-belly share in the total belly (9a)

Lean msat in EU-bellY (kg)

Lean meat share in EU-belly (.Ýo)

Lean meat share in pig carcasse (7o)

o

o

9

o

9

9

9

9

8.22 ABa + 0-20

18.66 Aab + 0.32

4.43 ab + 0.71

r0.03 + 0.29

53.72 + 1.01

2.06 ABab + 0.08

46.64 ABCDa + 1.16

48.43 ABCDE + 0.48

0.59

0.95

0.50

0.88

3.20

0.25

3.49

1.45

26

26

zo

26

/o

26

26

26

8.06 CD + 0.13

18.10 c + 0.20

4.42 ABbc + 0.08

9.92 + 0.r4

54.82 + 0.46

2.19 C + 0.04

49.61 EFGHa + 0.67

51.36 AFGHI + 0.13

0.66

1.04

0.41

0.7r

2.32

0.19

3.40

0.66

lndicator
52.5-54.99a 55.0-51 .47o

t1 xts; s ,1 i+s .Í

Total belly weight (kg)

Total belly share in the right half (Vo)

EU-belly weight (kg)

EU-belly share in the right half (9o)

EU-belly share in the total belly (?o)

Lsan meat in EU-bellY (kg)

Lean meat shaÍe in EU_belly (7o)

Lean meat share in Pig carcass (7o)

43

43

43

43

43

43

43

43

7.89 Ec + 0.10

r'1 .99d+0.20

4.31 de + 0.06

9.84 + 0.12

54.'11 + 0.45

2.24 a + 0.03

52.05 AEIJK + 0.44

53.83 BFJKL + 0.09

0.66

1.28

0.3'7

0.80

2.98

0.21

2.91

0.62

54

54

54

54

54

54

54

54

7.70 abd + 0.08

17.84 a + 0.15

4.2I c + 0.06

9.'.7'7 + 0.72

54.71 + 0.45

2.28 A + 0.03

54.22 BFLL + 0.41

56.12 CGJMN + 0.09

0.59

1.09

0.41

0.90

3.30

0.22

1_4-1

0.61

Indicator
57.5-60.0Vo over 60.09o

t1 xl.s I n xts; I

Total belly weight (kg)

Total belly share in the right half (7o)

EU-belly weight (kg)

EU-belly share in the right half (7o)

EU-belly share in the total belly (7o)

Lean meat in EU-bellY (kg)

Lean meat share in EU-bellY (7o)

Lean meat share in pig carcasse (7o)

31

31

31

31

31

31

31

3l

7.60 ACc + 0.09

17.72 b + 0.18

4.08 Aad + 0.07

9.52 + 0.74

53.'.l5 + 0.64

2.23 bc + 0.04

54.54 CGJM + 0.55

58.44 DHKMO + 0.11

0.51

0.99

0.38

0.'77

3.54

0.2r

3.04

0.59

30

30

30

30

30

30

30

30

7.41 BDEd + 0.09

17.47 Acd + 0.15

4.09 Bbe + 0.07

9.64 + 0.16

55.13 + 0.71

2.34 BCc + 0.04

57.32 DHKLM + 0.57

62.79 EILNO + 0.47

0.49

0.83

0.41

0.86

3.91

0.25

3.12

2.5'.7

Table 2. Estimation of the belly-meat part with respect to lean meat share in pig carcasses

P< O.O1 A, B, C, D, E, F, G, H, I, J, K, L, M, N' O; P <0.05 A, b' C, d, E

lowing sections there already are more marked differ-

ences among the groups. The highest values are achieved

by animals with a low carcass lean meat share and lower

ones by animals with a higher carcass lean meat share'

The evaluation of the total average area of the belly
(Fig. 3a) demonstrates an evident decrease in the group

with a higher carcass lean meat share. In terms of per-

centage, when the group below 5O7o of meat in the car-

cass represents lOO7o, the following values have been

found out in the remaining groups 985%,98.67a,93.6Vo,

93.1% a90,77o.
As concerns the meat area achieved in individual

points of measuring, it may be stated (Fig. 3c)' that the

meat area again increases between section 1 and 3, how-

ever, the differences in individual groups are already

from section 1 as far as section 3 more significant. Logi-
cally, lower values in al1 three points of measuring are

recorded in animals with a lower carcass lean meat share.

The percentage of meat in the belly shows a statisti-

cally significant increase of the representation of meat in

SCIENTIA AGRICULTURAE BOHEMICA, 3 5, 2004 (3): 1 04-l I 0

the belly between individual groups. The difference be-

tween the first and the last groups has amounted to

I5.99Vo. The group with the lowest carcass lean meat

share (below 507o) registered the value of49.34!.1.687o
and the group with the highest carcass lean meat share

(above 607o) the value of 65.33 X O'867o. The percentage

representation of meat in individual sections documents

(Fig. 3d) that animals with a lower carcass lean meat

share show a marked decline of the share of meat in

section 2 as compared to sections 1 and 3. In contrast,

the animals with a high carcass lean meat share have

achieved in most cases the highest share of meat in sec-

tion 2.

CONCLUSION

- The increasing total area of the belly in the direction

of sections 1-3 is formed in the genotypes with

a higher meat share mainly by a higher increase of
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Table 3. Estimation ofthe belly_meat paÍt with respect to lean meat share in pig carcasses

Indicator
Less than 50.07o 50.0-52.4Va

11 Jtů ,s n xts; .t

Total belly area - section 1 (mm2)

Total belly area - section 2 (.mm21

Total belly area - section 3 (mm2)

Total belly area (points 1-3 average) (mm2)

9

9

9

9

8'730 + 432

11616A+440
12584A+837

19971 a+ 401

1291

1319

25t2

1204

26

26

26

26

8'1'70 + 222

I 1 451 Bab + 375

122088+363
108r0Ar280

1 130

191 1

1 850

142'7

Lean meat area - section 1 (mm2)

Lean meat area - section 2 (mm2)

Lean meat area - section 3 (mm2)

Lean meat area (points 1-3 average) (mm2)

9

9

9

Ó

4 389 ABCDa +113

5 636 Aa!292
6 790 Aabc +492

5 405 ABCa + 240

339

877

r416

'121

26

26

26

26

4 919 ab +751

6144b+235
6 509 Bde + 210

5878D+173

'768

Í19'7

l 069

882

Meat area share from the total area - section I (7o)

Meat area share from the total area - section 2 (Eo)

Meat aÍea share from the total area _ Section 3 (7o)

Meat aÍea share from the total area (points 1_3 average) (7o)

9

9

9

9

50.84 ABCDa + 1.69

48.55 ABCDa + 1.76

49.50 ABCD + 2.55

49.34 ABCDE + 1.68

5.06

5.2'7

7.65

5.03

lo

26

26

zo

57.02 Eabc + 1.39

53.5ó EFGa + 1.00

53.39 EFGH l 0.95

54.41 AFGHa + 0.93

'7.07

5.09

4.85

4.73

Indicator
52.5-54.97a 55.0-57.47a

n its; ,t n iÍs; I

Total belly area - section 1 (mm2)

Total belly aÍea - section 2 (mm2)

Total bel1y area - section 3 (mm2;

Total belly area (points l-3 average) (mm2)

+-)

43

43

4J

8 899 + 164

77 223 Cc + 169

L2 366 Cab + 170

l0 829 Bbc + 147

r0'74

1110

I113

96t

54

54

54

54

8 467 + 153

10 601 ac + 187

11 761 ac + 188

10276b+159

1r27

r31'1

I 380

1 169

Lean meat area - section 1 (mm2)

Lean meat area - section 2 (mm2)

Lean meat aÍea _ section 3 (mm2)

Lean meat area (points 1-3 average) (mm2)

43

+3

43

+3

5181A+115
6 317 + r'18

'l 064 ad + 123

618'7 A+II2

'757

1r6'7

808

'735

54

54

54

54

5110Bc+96
6584a+133

6 995 6e + 133

6230B+110

705

975

980

808

Meat area share from the total area - section 1 (7o)

Meat area share from the total area _ secÍ|on 2 (vo)

Meat aťea share from the total area' section 3 (7o)

Meat area share from the total area (points 1-3 average) (Va)

43

+J

43

43

58.28 AF + 0.83

56.20 AHIJ + 1.23

57.11 AEIJa I 0.62

57.11 BIJKa + 0.65

5.44

8.06

4.06

4.29

54

54

54

54

60.67 Bbd + 0.89

62.18 BEHL + 0.78

59.51 BFKa + 0.72

60.68 CFIL + 0.66

6.53

5.'t0

5.2'7

4.82

lndicator
5'l .5-60.07a over 60.0Vo

n its; .s n i+s .t

Total belly area - section 1 (mm2)

Total belly area - section 2 (mm2)

Total belly area section 3 (mm2)

Total belly area (points 1-3 average) (mm2)

3t

31

3t

31

I 526 + 205

t05'72b+290

11 5'73b+254

10224c+216

tr42

16r'7

I4T3

1202

30

30

30

30

8 578 + 225

IO 
'91 

ABC + 242

I I 087 ABCc + 240

9 952 ABa+ 273

r233

1326

1315

I 169

Lean meat area - section I (mm2)

Lean meat area - section 2 (mn21

Lean meat area - section 3 (mm2;

Lean meat area (points 1-3 average) (mm2)

3I

31

31

31

5163C+121

6 415 + 198

7002c+190
6194a+148

709

I 10r

1 056

826

30

30

30

30

5 456 Dbc + 152

6.148 Ab + 201

'7 292 AB + r85

6 498 CD + 1ó0

835

t 135

t012

8'77

Meat area share from the total area - section 1 (7o)

Meat area share from the total aÍea'secÍion 2 (qa)

Meat aÍea share from the total area' section 3 (7o)

Meat area share from the total area (points l-3 avetage) (Vo)

31

31

31

31

ó0.87 Cc t 1.18

60.6ó CFIK + 0.85

60.49 CGrL + 0.91

60.61 DGJM + 0.81

6.5ó

4.74

5.42

4.52

30

30

30

30

ó3.93 DEFd + 1.30

66.03 DGJKL + 0.94

ó5.86 DHJKL + 1.03

65.33 EHKLM + 0.86

7.13

5.12

s.63

4.'70

P<0.01 A, B, C, D,E, F, G, H, I, J, K,L, M; P< O.O5 A, b, C, E

meat between sections I and2, between sections 2-3
there is already a higher increase of fat.

- Differences in the deposition of meat and fat in indi-
vidual sections (1,2,3) have been proved in pigs with
a higher share of meat as compared to the animals

with a lower share of meat.

With the increasing carcass lean meat share, the

weight of the belly decreases with the simultaneous
total increase of meat and the share of meat in the

belly.
In section I the differences between individual weight
groups in the total area of belly are minimal. These

SCIENTIA AGRICULTURAE BOHEMICA, 3 5, 2004 (3): 104- 1 I 0
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Figure 3. Belly characteristics with respect to caÍcass
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Fig. 3a. Belly characteristics with respect to carcass

of the meat share as compared to sections 1 and 3.

The animals with a high carcass lean meat share show

in section 2 in most cases the highest share of meal
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differences are bigger in the following sections, the

highest values are achieved by the animals with a low
carcass lean meat share and the lowest ones by the

animals with a high carcass lean meat share.

- With regard to the course of the representation of the

meat share in individual sections of the belly it is
evident that the animals with a lower carcass lean

meat share recorded in section 2 a marked decrease
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a drubeže, Praha, Česká republika):

Hodnocení utváření masné partie bok ve vztahu k dosaženému podílu jatečně opracovaného masa'

Scientia Agric. Bohem., 35,2004: 104-110'

Pokusy proběhly na ]94finálních hybridech běžně používaných kombitacíkÍíŽení v ČR u vyrovnaného pohlaví'

Cílem bylo posoudit utváření masné partie bok z pohledu celkového Zastoupení v jatečném těle, zastoupení masa

a utváření uótu v pruběhu sledované partie v závislosti na dosaženém podílu libového masa v JUT'

Bylo prokázáno, Že S narůstajícím podflem masa v JIJT dochází k poklesu hmotnosti boku (8,22 + 0,20 kg' resp'

.7,41 + 0,09 kg) při celkovém nárůstu masa (2'06 + 0'08 kg' resp. 2,34 + 0,0a ke) a podílu masa v boku (46'64 t
I,16 7o' resp' 57,32 + O,5'] 7o). Zvyšlje se celková plochaboku ve směru řezů ]-3. Nárust je tvořen u genotypů

s vyšším podílem masa především vyšším nárůstem masa mezi Íezy 1 a2, odŤezu 2-3 j1Ž dochází k vyššímu nárustu

podflu tuku. V řezu t exlstu;i minimální rozdí|y mezi jednotlivými hmotnostními skupinami v ploše boku celkem'

Ty se zvýrazňují u následuj?cích Ťezt2 a:, piiremz nejvyšších hodnot dosahují zyíŤata s nízkým podflem masa

v JUT a nejnižších hodnot zyířata s vysokým podílem -uru u JUT. Byla prokázána existence rozdílného uk1ádání

masa a tuku v jednotlivých řezech (|' 2,3) u piurut s vyšším podflem masa oproti zvířatům s nižším podflem masa'

S ohledem na průběh Zastoupení podílu masa v jednotlivých řezech boku je zÍejmé, že zvíÍata s niŽším podílem masa

v JUT vykazují na řezu 2 výrazný pokles podíu masa oproti řezům I a 3. ZvíŤata s vysokým podflem masa v JUT

dosahují na řezu 2 většinou nejvyššího podflu masa'

prase; bok; maso; kvalita

Contact Address:

Doc. Ing. Roman Stupka, CSc., Českázemědělskáuniverzita yPraze,Agronomická fakulta, katedrachovu prasat adrubeže'

Kamýcká 129,16527 Praba6-Suchdot, Českárepublika,tel.: +42O22og22251,+42O224383 062' e-mail: stupka@af'czu'cz

SCIENTIA AGRICULTURAE BOHEMICA'.J5' 2OO4 (3)


