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CHARACTERISTICS OF FEMUR AND HUMERUS IN
SWEDISH LANDRACE AND HYPOR HOGS

SVOJSTVA FEMURA I HIUMERUSA SVEDSKOG LANDRASA I HYPOR
TOVLJENIKA

Diki¢ Marija, 1. Juri¢, N. Stipi¢, R. Boiac

SAZETAK

U ranijim istraZivanjima PetriCevi¢ i sur. (1985) utvrdili su signifikantne razlike
izmedu postotaka kostiju u polovicama i butu svinja Svedskog landrasa (SL) i Hypor
(Hy) tovljenika. 5

U nasim istraZivanjima usporedeni su femur i humerus SL (m=62) i Hy (n=53).
Na femuru i humerusu izmjereni su: masa, duZina, opseg dijafize na najtanjem dijelu
i promjer na 4 mjesta (1. proximalna epifiza, 2. distalna epifiza, 3. najtanji promjer
dijafize, 4. najveci promjer dijafize na mjestu mjerenja obujma.

Obrada podataka obavljena je po Snedecor Cochran (1967) i Stana Baric (1964).

Utvrdena je masa polovica SL x=79,16 kg, s=4,58 kg, a Hyx=7929 kg, s=5,24
kg.

Masa femura i humerusa SL=306,79 i 276,31 gr, a Hy 327,68 i293,11 gr.

Razlike za masu femura i humerusa izmedu SL i Hy su signifikantne na 1% razini.

Duina femura i humerusa iznosila je za SL 197,27 i 177,49 mm, a za Hy 199,19 i
176,79 mm i nisu se statisti¢ki razlikovale. Promjer proksimalne i distalne epifize
razlikovao se samo za proximalnu epifizu femura na 5% razini. Najveca razlika je bila
za oba promjera dijafize i opseg. Hypor je imao ve¢i promjer i opseg dijafize na 1%
razini signifikantnosti.

Korelacija izmedu mase polovica i mase i duZine femura i humerusa je visoko
pozitivno signifikantna.
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Koeficijenti korelacije izmedu svojstava dijafize
Correlation coefficients between characteristics of diaphyses

Svedski landras Hypor
Swedish Landrace Hypor
X1 X2 X3 X4 X1 X2 X3 X4
Masa polovica
Carcass kg X1 0.302*% | 0.286* | 0.125 0.191 0.244 | 0.311*
weight
Promjer
dijafize (min)
Diameter mm X2 | 0.321* 0.725** | 0.413**| 0.220 0.879** | 0.632**
diaphyse
(min)
Promjer
dijafize (max)
Diameter mm X3 | 0.299* | 0.547** 0.404**| 0.265 | 0.611** 0.701**
diaphyse
(max)
Qpecy mm X4 | 0.383**| 0.504** | 0.662 0.210 | 0.381%*| 0.693**
Circumference
HUMERUS HUMERUS

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

ABSTRACT

In earlier investigations PetriCevi€ et al. (1985) have ascertained significant dif-
ferencies of the percentage of bones within the carcasses and ham between the Sweden
Landrace (SL) and the Hypor (Hy) hogs.

In our researching work the femur and humerus of SL (n=62) and of Hy (n=53)
were compared. The following parameters of femur and humerus were measured: the
weight, the length, the circumference of diaphysis on the thinnest place, the diameter
largest (on the place of measuring the volume) diameter of diaphisis.

The data processing is done after Snedecor and Cochran (1967). The weight of
carcasses of SL amounted to 79,16 kg, s=4,58 kg, of Hy to 79,29 kg, s=5,24 kg. The
weight of femur and humerus of SL amounted to 306,79 g and 276,81 g respectively,
that of Hy to 327,68 g and 293,11 g respectively. The differences of the weights of
femur and humerus between SL and Hy were significant on the 1% level.

The length of femur and humerus of SL came to 197,27 mm and 177,49 mm
respectively, that of Hy to 199,19 mm and 176,79 mm respectively. There were no
statistical differencies between them.

As for the diameter of proximal and distal epiphyses, a difference on the 5% level
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was ascertained for proximal epiphysis of femur only. Both diameters and the circum-
ference of diaphysis differed most and were in Hy greater on the 1% level of
significance.

The correlation between the weight of carcasses and the weight and length of
femur and humerus was high - positively significant.

In researching work was ascertained that the weight of femur and humerus in Hy
was significantly greater than in SL. The greater diameter and circumference of
diaphysis, both of femur and of humerus, in Hy were the ground of the difference.

Key words: hogs, breeds, Sweedish Landrace, Hypor, bones, femur, humerus

The work is carried out in the framework of the project No 4-05-038: Heredity
and Changing the Relation and Composition of Tissues in Swine. It has been
presented on the 43rd Annual Meating of the EAAP, Madrid 1992.

Correlation coefficients between characteristics of diaphyses
Koeficijenti korelacije izmedu svojstava dijafize

Swedish Landrace Hypor
Svedski landras Hypor
X1 X2 X3 X4 X1 X2 X3 X4
Carcass
weight kg X1 0.302* | 0.286* | 0.125 0.191 0.244 | 0.311*
Masa polovica
Diameter
diaphyse
(min) mm X2 | 0.321* 0.725%* | 0.413** | 0.220 0.879** | 0.632**
Promjer
dijafize (min)
Diameter
diaphyse
(max) mm X3 | 0.299* | 0.547** 0.404** | 0.265 0.611** 0.701**
Promjer
dijafize (max)
g'przzgmfe’e“"c mm X4 | 0.383**| 0.504** | 0.662** 0210 | 0.381%%| 0.693**
HUMERUS HUMERUS
**P<0.01 *P<0.05
INTRODUCTION

In meat-processing industry a profitable use of the sides of pork depends upon
the relation and distribution of muscular, fatty and bony tissues. Bones as well as
fat are undesirable in using the sides of pork, and the quantity of tissue most often
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is described through the relations meat: fat and meat: bones, after Fortin et al. (1987)
determined by racial differences. Petri¢evi¢ et al. (1985) established significant dif-
ferences between the swine race Swedish Landrace and the hybrid Hypor as for
the percentage of bones in the sides of pork and in leg. Bichard M. et al. (1939)
regards the relation meat: bone in the future an important element of the selection
of pigs in sense of improving the quality of the sides of pork, but he points out
that the heritability and the heterosis - effect of that property aren’t investigated
enough yet.

Juri€ et al. (1989) have investigated the relations among muscular, fatty and bony
tissues in leg. They showed that the bones have a share in leg with 3,32% and that the
coefficient of correlation between the weight of muscles and of bones amounts to
0,433, between the percental share of muscular and of bony tissues to 0,27.

Correlations between muscular and fatty as well as between fatty and bony tissues
are negative. Bones have a share in the body of swine with 10-12%, their function is
supporting the muscular mass. In that connection, knowing the anatomical properties
of length, of the diameters of proximal and distal epiphyses, of the minimal diameter
(i.e.thickness), maximal diameter (i.e.widt) and circumference of the femur and
humerus diaphyses makes possible to understand the disposition and function of
muscles inserted in femur and in humerus respectively as well as to compare the
alternations of bones developing as a consequence of the selection of pigs in sense of
increasing the fleshiness.

This work aims to establish some anatomical properties of femur and humerus as
well as the differences in weight and shape between two races of pigs, the purebred
Swedish Landrace and the hybrid Hypor.

MATERIAL AND METHODS

The bones femur and humerus of fattened pigs of Swedish Landrace (n=62)
and Hypor (n=53), kept under the same conditionas of fattening, were inves-
tigated.

After slaughtering and cooling, conformably to the method by Weniger (1967),
the right side of pork has been chopped up and femur and humerus separated from
leg and bladebone respectively. Then the bones were completely freed from muscular
and connective tissues and ligaments, excluding the joint cartilages. Thereafter weight
has been weighed, the length of femur and humerus measured by the use of a ruler,
the diameters of proximal and distal epiphyses gauged by means of a slide caliper, in
the same way the minimal diameter (i.e.width) of diaphysis. The circumference of
diaphysis was ascertained with a tape-measure.

The length of femur has been measured from the most proximal point of the
trochanter major to the most distal point of the epicondylus lateralis. The
diameter of proximal epiphysis was gauged between the trochanter major and the
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most medial point on the caput femoris. The diameter of distal epiphysis was gauged
from the most lateral point on the epicondylus lateralis to the most medial point on
the epicondylus medialis. The diameter of corpus humeri has been gauged on the
thinnest part of diaphysis, and that the minimal (i.e.thickness) in dorso-palmar, the
maximal (i.e.width) in latero-medial direction, on the same part the circumference
also.

Data processing is done after Snedecor and Cochran (1967), Bari¢ Stana (1964).

RESULTS AND DISCUSSION

On Table 1 the results of investigation of the live weight, the weight of cold sides
of pork and the weight of femur and humerus in the fattened pigs of Swedish Landrace
and Hypor are given.

Table 1 Live weight, weights of carcasses, femur and humerus
Tablica 1 Ziva masa, masa hladnih polovica, femura i humerusa
Swedish Landrace -
Characteristics Svedski landras P
. : n=53
Svojstvo n=62
X s X s
Liveweight kg 103.27 5.028 104.04 5.748
Iva masa
Cold carcasses -
Hiadne polovice kg 79.16 4.585 79.29 5.239
Femur A dd ; —
Femur gr. 306.79 24.297 327.68 31.200
Humerus Humerus gr. 276.81** 20.826 293.11** 29.327
** P<0.01

Those results show that between the fattened pigs of Swedish Landrace and Hypor
there is difference in the weight of femur and humerus on the 1% level of significance.
Obtained results are in conformity with the data of Fortin et al. (1987), but contrary
to the findings of Richmond et al. (1972), which didn’t find out differences in the
weight of femur and humerus between the fattened pigs of races included in their
investigation.

The length, diameters and circumference of femur in the fattened pigs of Swedish
Landrace and Hypor are given in Table 2.
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Table 2 Characteristics of femur
Tablica 2 Svojstva femura
Swedish Landrace
Characteristics Svedski landras }:ip;{
Svojstvo n=62 e
X s X s
Lenght of femur :
Duing feniura mm 197.23 6.647 199.19 6.743
Diameters
Promjer " ; s
- proximal epiphise mm 66.11 2.948 67.17* 2.540
- gornja epifiza
- distal. epiphise :
- doljnje epifize mm 60.23 2.525 61.09 3.027
- diaphysae (min) T ;
_ diafiza (min) mm 22.84 1.439 61.09 3.027
- diaphysae (max) s ;
- diafiza (max) mm 25.55** 1.656 26.55%* 2171
g‘r"“mfere“ce mm 77.81** 3.810 80.23%+ 4.479

**P<0.01 *P<0.05

The length of femur (Table 3) in the fattened pigs of Swedish Landrace amounts to
197,23 mm, that one of Hypor to 199,19 mm, but statistically significant differences
between investigated groups weren’t established. The diameter of distal epiphysis of
femur, determining the diameter of articulus genus also, isn’t statistically different in
fattened pigs of Swedish Landrace and Hypor, while the diameter of proximal epiphysis,
determining the diameter of articulus coxae also, in the same fattened pigs is found out
statistically different on the 5% level of significance. For the thickness, the minimal
diameter and the circumference of diaphysis of femur a statistically significant difference
on the 1% level between the Swedish Landrace and the Hypor is ascertained. The
enlargement of the length of femur in fattened pigs purebreed and hybrids after Rich-
mond R. J. and Berg R. T. (1972) is in proportion with the increase of live weight up to
91 kg, then the rate of growth decreases, and with the live weight of 114 kg no differences
of the length of femur in different races are ascertained. Differences of the diameter of
proximal epiphysis (articulus coxae) as well as of the minimal and maximal diameter and
circumference of diaphysis in fattened pigs Hypor are stipulated by the enlargement of
the muscular mass of leg, which is supported with femur, and at the same time by stronger
tendons which join articulations and enable the flexion and extennsion of extremity. So
according to the investigations of Petri¢evi€ at al. (1985) the muscular mass of leg in the
fattened pigs Hypor is found out larger than that one in Swedish Landrace.
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The properties of humerus in investigated fattened pigs are given in Table 3.

Table 3 Characteristics of humerus
Tablica 3 Svojstva humerusa
S\yedish Landrace Bl
Characteristics Svedski landras nip‘i'%
Svojstvo n=62 -
X 5 X s
lrfu ';lg:; flflg]“e‘f:gs mm 177.42 6.718 176.79 7172
Diameters
- - 73.06 1,896 7279 3376
- gornja epifiza
: g:f];i'j'c"ggi’g;c mm 51.82 3610 52.92 4.595
) g::ggfé‘;lg;"“) ,mm 19.34* 1.200 19.93* 1328
e mm 27.68** 1.667 28.66%* 1.839
g‘;f:gmfe’e“‘e mm 77.81%* 3810 80.23%* 4.479

**P<0.01 *P<0.05

From the results of investigation (Table 3) is visible that for the length and the
diameter of distal (articulus cubiti) and proximal (articulus humeri) epiphysis no statis-
tically significant difference between investigated groups is ascertained. But according to
the investigations of Richmond R. J. et al. (1979), which to a large degree are renewed
researching carried out in 1972 by Richmond R. J. and Berg R. T, there are significant
differences among the properties of femur and humerus in the fattened pigs weighing
from 68 to 114 kg, but no differences between the fattened pigs of pure breed and hybrids.
However, in our investigations a difference on the 5% level of statistical significance for
the minimal diameter (i.e.thickness) as well as a difference on the 1% level of statistical
significance for the maximal diameter (i. e. width) and the circumference of the d:aphysm
of humerus between researched groups is found out.

Taking into consideration the function of skeleton as the support of muscular
mass, for the selection work it isn’t sufficiently to know only the anatomical properties
(mearures and shape) and the strength of particular bones, but is necessary also to
know the relations among the properties of the same bones as well as the relations
among the properties of different bones.

On Table 4 the results of researching the correlation among the properties of
femur of investigated groups are given.
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The coefficients of correlation (Table 4) established among the properties of femur
in fattened pigs of Swedish Landrace suggest a positive and significant relation between
the live weight of fattened pigs on the one hand and the weight, the diameter of proximal
epiphysis and the diameters (thickness and width) of diaphysis of femur on the other
hand. A medium-firm positive and significant relation is ascertained between the weight
of the sides of pork on the one hand and the weight, the length and the diameters of
proximal and distal epiphyses of femur on the other hand. The coefficients of correlation
are on the 1% level of significance and positive between the weight on the one hand and
the length, the diameters of proximal and distal epiphyses and the thickness, width and
circumference of the diaphysis of femur on the other hand.

A medium-firm correlation is established between the length of femur and the
diameters of proximal and distal epiphyses, while a not firm and statistically not
significant relation is found out between the length of femur and the thickness, width
and circumference of diaphysis.

As for the fattened pigs Hypor, (Table 4) a high-positive significant relation is
established between theirs live weight and the weight of the cold sides of pork on the
one hand and the length and the diameter of proximal epiphysis of femur on the other
hand. Between the weight of femur on the one hand and the diameters of proximal
and distal epiphyses and the circumference of femur on the other hand the relation
is firm and on the 1% level of significance, while between the weight of femur and the
thickness, the width and the circumference of diaphysis the relation is significant also,
but with lower coefficients of correlation. A medium-firm correlation is ascertained
between the length of femur and the diameters of proximal and distal epiphyses and
the circumference of diaphysis. Finally, a high-positive significant relation there is
between the diameters of proximal and distal epiphysses.

The coefficients of correlation among the properties of humerus are given of Table 5.

The coefficients of correlation ascertained among the properties of humerus in
the fattened pigs of Swedish Landrace (Table 5) show that the relation between the
live weight and the weight of the cold sides of pork on the one hand and the weight
and circumference of humerus on the other hand is medium-firm and statistically
significant on the 1% level.

Between the weight of humerus and the length, the diameter of proximal epiphysis
and the circumference the relation is high-positive and significant, while it is medium-
-firm between the weight of humerus and the diameter of distal epiphysis and the
circumference of diaphysis.

Very low coefficients of correlation are established between the length of humerus
and the thickness of epiphysis and the circumference of diaphysis. The relation
between the diameter of distal epiphysis and the length of humerus is negative, but
not significant.

The relation between the diameters of proximal and distal epiphyses is negative
and on the 1% level significance.
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The coefficients of correlation among the investigated properties of humerus in
the fattened pigs Hypor (Table 5) suggest a significantly positive relation between the
live weight and the weight of the sides of pork on the one and the weight nad length
of humerus on the other hand.

A medium-firm relation is established between the weight and length of humerus
and the diameter of distal epiphysis and the circumference of diaphysis, while the
relation between the same parameters of humerus and the diameter of proximal
epiphysis and the thickness and width of diaphysis is weaker. The relation between
the length of humerus on the one hand and the diameter of distal epiphysis and the
thickness, width and circumference of diaphysis on the other hand is statistically
significant and positive, but the coefficients of correlation are to a degree lower.

A significantly negative relation on the 5% level is found out between the diameters
of proximal and distal epiphyses. Low, but not significant coefficients of correlation are
found out between the diameter of proximal epiphysis and the thickness and circum-
ference of diaphysis, while the relation between the same parameter of humerus and the
widt of diaphysis is negative. A firm correlation there is between the circumference and
width of diaphysis. The correlation of the live weight and the length and circumference
of femur and humerus has been investigated by Richmond R.J. and Berg R. T. (1972) in
fattened pigs weighing from 23 to 114 kg; they arrived to the conclusion that abreast with
the growth of live weight up to 83 kg arrise linearily the length of femur and humerus,
while the circumference increases up to 68 kg of live weight.

The relations between the researched properties of femur and humerus in the
fattened pigs of Swedish Landrase and Hypor are demonstrated by means of the
coefficients of correlation of Tables 6 and 7.

In the fattened pigs of Swedish Landrace (Table 6) a high-positive and significant
correlation between the weight and length of femur and the weight and length of
humerus is ascertained. Also, positive and significant in the 1% level coefficients of
correlation, from 0,5484** to 0,5978**, are established between the circumference of
humerus on the one and the weight, thickness, width and circumference of diaphysis
of femur on the other hand.

The relations among the properties of femur and humerus in the fattened pigs of
hybrid Hypor (Table 7) suggest, as well as those ones in the fattened pigs of Swedish
Landrace, a significant correlation of the properties of the weight, length and diameters
of proximal and distal epiphyses of femur on the one hand and the weight and length of
humerus on the other hand. A firm positive correlation between the thickness, width and
circumference of femur and the circumference of humerus is ascertained.

CONCLUSIONS

1. The fattened pigs of hybrid Hypor have a significantly greater weight of femur
and humerus than those ones of Swedish Landrace. The hybrids Hypor have
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a significantly greater diameter and circumference of diaphysis, as of femur
as of humerus, also.

2. Differences between the length of femur and humerus in the hybrid Hypor
and the Swedish Landrace aren’t significant, however the femur in Hypor is
1,96 mm longer and the humerus 0,63 mm shorter. That relation of lengths
enables a greater share of leg in the side of pork in Hypor.

3. Thediameters of proximal and distal epiphyses and the minimal and maximal
diameter and circumference of diaphysis there are in various correlation with
the length and weight of femur and humerus, so a firmer conslusion upon the
inherent laws of that correlation on grounds of our researching can’t be
drawn. However, one could presume that the mentioned relations are a
consequence of different types of swine, i. e. Hypor and Swedish Landrace.
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