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SUMMARY

Gatacko cattle, as one of the indigenous breeds of the Bosnia and
Herzegovina, namely its entity of Republic of Srpska, deserve special attention
when it comes to detailed description of the breed, inventory and genotyping.
This kind of research is apsolutely neccesary in order to establish programs for in
citu preservation of genetic resources. As the name of the breed suggests, Gacko
municipality is the most relevant for this breed in terms of breeding and the total
number of cattle, and was therefore selected for our research.

The aim of this paper was to determine morphometric parameters of the
Gatacko cattle by conducting appropriate measurements. The study involved 288
cows, and the total of 15 parameters were measured on each cow. The analysis of
obtained data was performed using methods of desciptive statistical analysis.
Also, the phenotypic correlation between the morphometric parameters was
calculated.

The results indicates higher values of all morphometric parameters, except
for the shin girth. The contribution of this research is reflected in a large number
of samples on which morphometric characterization were performed and
correlations determined, which provide material for further research towards
genotyping of this indigenous breed and establishing the breeding goals.
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INTRODUCTION

The homeland of Gatacko cattle is a mountainous region of Gacko
municipality in East Herzegovina, with average altitude of more than 1000 m,
with continental climate and average temperature of just 8°C. At the time when
Bosnia and Herzegovina were annexed by Austro-Hungarian monarchy (1878),
the cattle breeding in Herzegovina was based on Busha cattle, a small cow with a
mass of just 200 kg, but resilient and well adapted to climate. As the new
government wanted a larger cattle, with better production of milk, but still able to
withstand harsh condition, it was decided to cross-breed the Busha cattle with
Viptal and Oberintal cattle, to create a new breed, the Gatacko cattle.

The Gatacko cattle are short-legged cattle, short-headed, with wide and
uneven forehead. The muzzle is darkly pigmented with light edge. The horns are
thin and pointed forward. Basic color is gray, but it can also be brown with dark
shading on certain parts of the body. Cows have body mass around 400 kg, while
bull’s weight is around 750 kg. The Gatacko cattle are most valued for its milk
production, which can goes up to 2,500 | per year (Katica et al., 2004).

Considering that the overall decrease of cattle population has been
recorded in the Republic of Srpska and Bosnia and Herzegovina, it is quite
understandable that the same has happened regarding indigenous breed of
Gatacko cattle (The Law on Cattle Breeding, Official Gazette of the Republic of
Srpska, No 44/15, article 40, and paragraph 2). The importance of indigenous
breeds of domestic animal is indisputable. These breed, and thus the Gatacko
cattle, influence the revitalization of rural areas by generating additional income
for the local population. As the Gatacko cattle are well adapted to the local
climate and terrain, they help maintain pasture areas, preventing the devastation
and succession of habitats (biotopes).

The Gatacko cattle is recognized as endangered breed, therefore it is
absolutely necessary to conduct inventory and morphometric measurements of
potentially autochthonous individuals, followed by genotyping. All individual
cows and bulls, confirmed as indigenous, will be involved in project of
conservation of Gatacko cattle in order to preserve its gene pool. Morphometric
measurements presented in this paper are part of broader activities aimed on
revitalization of Gatacko cattle.

MATERIAL AND METHODS

The aim of this paper was to determine morphometric parameters (15 of
them) of indigenous breed Gatacko cattle, on the area of municipality Gacko,
Republic of Srpska — Bosnia and Herzegovina. Additional aim was to determine
the variability of the mean value of examined parameters, indices of body
measures in relation to the height at withers, correlation between the examined
parameters and the significance of the calculated correlation coefficients. The
morphometric measurements, for purpose of the morphometric characterization
of the Gatacko cattle, was performed on 288 cows, all females, as there were only
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few bulls found in the field. Moreover, the morphometric measurements of the
bulls are quite different to cows, so they were omited in this research. Based on
the registry (ear tag), and the statement of the owners, the age of each cow was
defined, and no cow was younger than 2 years at the time of this research. The
measurements were conducted at the begining of the year 2021 on the following
localities: Miholjace, Vratkovici, Stari Dulici, Novi Dulici, Dobrelja, Gareva,
Samobor, Mala Gareva, Domrke, Gradina, Mume, Lukovice, Medanici, Nadanici,
Stepen, Przine, Cernica, Danici, Krvarevo and Fojnica, all belonging to
municipality Gacko.

Picture 1. The territory of municipality Gacko (marked red) on the map of Bosnia
and Herzegovina and Republic of Srpska (marked pink)

The following morphometric parameters were measured on each cow:
Height at withers (HW), back height (BH), loin height (LH), body length (BL),
chest width (CW), chest depth (CD), chest girth (CG), hip width (HW), pin bones
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width (PBW), front shin girth (FSG), back shin girth (BSG), head length (HL),
forehead width (FW), horn length (HNL), horn girth (HNG). Morphometric
measurements were performed using ribbon and Lydtin's rod (Lalovic and
Zdralic, 2018).

In addition to absolute body measures, the relative indicators of physical
development, ie indices, were calculated. The body indices represent the ratio of
one measured body parameter to another, in this case to the height at withers. The
indices were calculated according to Alderson (1999). The obtained results were
processed using the software Microsoft Office Excel 2010, and the phenotypic
correlation between the morphometric parameters was determined (R Core Team,
2015). Descriptive statistic values were calculated: coefficient of variation (CV),
standard error (SE), standard deviation (SD), minimum value (MIN), maximum
value (MAX), mean value (X) and indices in relation to height at withers (I). As
statistically significant were taken differences P < 0.05.

RESULTS AND DISCUSSION

A phenotypic characterization of any breed can not be done without
morphometric characterization. Performing this characterization is necessary in
order to bring decisions about development of the breed and its breeding
programs (FAO, 2012). Morphometric characterization of the Gatacko cattle is
conducted on 15 body parameters.

Values of morphometric parameters in examined Gatacko cattle are shown
in Table 1.

Table 1. Average variability of body parameters in Gatacko cattle

Parameter (in cm) x +SD SE | CV I* Min Max
Height at withers (HW) 133.00+2.99 0.18 | 2.25 | 1.00 | 120.00 | 156.00
Back height (BH) 131.80+3.05 0.18 | 2.31 | 0.99 | 119.00 | 155.00
Loin height (LH) 132.60+2.89 | 0.17 | 2.18 | 0.10 | 120.00 | 155.00
Body length (BL) 156.40+5.25 | 0.31 | 3.36 | 1.18 | 130.00 | 173.00
Chest width (CW) 64.30£5.65 0.33 | 8.79 | 0.48 | 42.00 | 72.00
Chest depth (CD) 78.40+5.70 | 0.34 | 7.27 | 0.60 | 45.00 | 88.00
Chest girth (CG) 183.60+6.66 | 0.40 | 3.63 | 1.38 | 165.00 | 233.00
Hip width (HW) 61.40+220 | 0.13 | 2.80 | 0.46 | 47.00 | 73.00

Pin bones width (PBW) 42.90+2.77 0.16 | 6.46 | 0.32 | 23.00 | 51.00
Front shin girth (FSG) 13.70+0.99 0.06 | 7.23 | 0.10 | 12.00 | 20.00

Back shin girth (BSG) 13.10+1.00 0.06 | 7.63 | 0.09 | 10.00 | 18.00
Head length (HL) 47.50+1.78 0.10 | 3.75 | 0.36 | 40.00 | 52.00
Forehead width (FW) 24.20£1.66 0.09 | 6.86 | 0.18 | 14.00 | 29.00
Horn length (HNL) 13.80+2.47 0.15 | 17.40 | 0.10 | 7.00 25.00
Horn girth (HNG) 11.80+1.48 0.09 | 12.54 | 0.09 | 9.00 16.00

*Indices in relation to the height at withers
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The average height at withers was 133.00+2.99, and interval of variation
between 120 cm and 156 cm. Those values are similar to research by Varatanovic
(2018) who examined three different groups of cow and found the mean value of
this parameter 5.59 cm, 5.92 and 2.88 cm different to our research. Gutic et al.
(2003) in their research on 125 cows found this parameter only 122.71 c¢cm on
average. The mean value for back height on our examined Gatacko cattle was
131.80 cm with standard deviation (SD) of 3.05 and variation interval from 119
cm to 155 cm, while the coefficient of variation (CV) was 2.31%. When it comes
to loin height, mean value was 132.60 cm, with interval of variation from 120 cm
to 155 cm, and coefficient of variation 2.18%. The loin height in the research of
Varatanovic (2018) on three groups was similar to our results (128.83 cm, 130.88
cm and 134.00 cm). Comparing to the work of llancic (1952) and Gutic et al.
(2003), we can conclude that our results for this parameter are around 10 cm
higher. The average body length in examined cows was 156.40 cm, with variation
interval from 130 cm to 173 cm, and coefficient of variation 3.36%. Gutic et al.
(2003) found this parameter slightly higher with average value of 159.30 cm and
interval of variation from 144 cm to 171 cm, while Varatanovic (2018) found
body length at 142.56 cm on average. The mean value for the chest depth in our
examined cows was 78.40 cm with interval of variation from 45 cm to 88 cm.
Gutic et al. (2003) found the mean value of this parameter at 67.45 cm, which is
significantly lower than our results. The chest girth in our research was 183.60
cm on average, which is almost identical to Varatanovic (2018), and 14.71 cm
higher than Gutic et al. (2003). Other authors also found lower results for this
parameter. Pajanovic (1961) compared this parameter for three different
locations, and found that cows from Gacko have chest girth 151.41 c¢cm on
average, from Nevesinje 147.25 cm, and from Kalinovik 148.07 cm. Sucic et al.
(1978) found the mean value of this parameter at 160.70 cm, while Popovic et al.
(1979) found the mean value of 166.20 cm. The hip width in our examined cows
was 61.40 cm on average, which is 9.36 cm higher than value found by Gutic et
al. (2003). When it comes to the front shin girth we have found mean value at
13.70 cm, while the mean value of the back shin girth was 13.10 cm.
Morphometric parameters of the head was on average 47.50 cm for the head
length, 24.20 cm for the forehead width, 13.80 cm for the horn length and 11.80
cm for the horn girth. Coefficients of variation (CV) for 13 out of 15 measured
paremeters ranged from 2.18% (loin height) to 8.79% (chest width). Only the
horn length (17.40%) and horn girth (12.54%) have higher coefficient of
variation, which can be explained by cow's minor moving during measurements,
and should be taken with reserve when making conclusions about this parameters.

The correlation of average values of examined body parameters, as well as
statistical significance of correlations is shown in table 2.

Height at withers (HW) is in very highly positive correlation (P < 0.001)
with all examined parameters, except for the back shin girth (P < 0.05), and horn
length and girth, where the correlation is highly significant (P < 0.01).
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Table 2. Phenotypic correlations of morphological characteristics of the Gatacko

cattle
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Back height (BH) is in very highly significant correlation (P < 0.001),
highly significant (P < 0.01) or significant (P < 0.05) with most body parameters,
while the significance was not confirmed (P > 0.05) in correlation with back shin
girth and horn girth. We can conclude the similar correlation of body length (BL),
hip width (HW) and horn length (HNL) with other examined parameters in this
paper. Loin height (LH) has statistically significant correlation with all examined
parameters, at every level of significance. Chest width (CW) has correlation
significance at level P < 0.001 with most parameters, while the correlation to
front shin girth (FSG) and back shin girth (BSG) is negative at levels P < 0.05
and P < 0.001, respectively. Similar results were found at correlations between
chest depth (CD) and examined parameters, except for front shin girth (FSG)
where no significance was found (P > 0.05). Also, for both of these parameters
(chest depth and width) the statistical significance to horn parameters (length and
girth) was not confirmed (P > 0.05). Chest girth (CG) has statistically positive
significant correlation with all examined parameters, at every level of
significance, except to horn length (HNL), where significance was not confirmed
(P > 0.05). Pin bones width is in statistically significant correlation front shin
girth, forehead width and horn girth at levels P < 0.05 and P < 0.001, while
statistical significance was not confirmed in correlation to back shin girth, head
length and horn length (P > 0.05). Front shin girth is in very highly significant
correlation (P < 0.001) with back shin girth and horn length, while the correlation
of back shin girth to head length, forehead width and horn length are all negative
and statistically not confirmed (P > 0.05). Head length is in highly significant
correlation (P < 0.01) to forehead width and horn length, while the correlation of
forehead width to horn parameters is not statistically confirmed (P > 0.05).

CONCLUSIONS

A detailed morphometric description of Gatacko cattle is very important as
a precondition to further analysis of the breed, genotyping, establishing the
breeding program and setting the breeding goals. We have measured 15 body
parameters on 288 cows from the territory of Gacko municipality in the Republic
of Srpska - Bosnia and Herzegovina. We have also determined the variability of
examined parameters, and the significance of correlation between the measured
parameters.

Based on the obtained results from our research on Gatacko cattle, we can
conclude that all body parameters have higher values (except for shin girth) than
previous examinations of other authors. The reason for this may be found in
mating selection, which is commonly based on phenotype characteristics of the
cattle, and under the man’s influence. Other reasons could be found in total
number of examined cows, different breeding conditions and climate change in
the last 50 years, when the previous research were performed.

The results from our research can be used for further detailed description of
this breed.
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