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INTRODUCTION 
In recent years the interest of researchers and specialists engaged in farm animal breeding has 
risen to use the methods of multidimensional statistics. Application of the methods encourages 
a more thorough analysis of breeding procedures, their major constituents and relations. It also 
facilitates more substantiated decisions making to further improve a herd. 
 
Proper computer and software available will permit a biology - oriented specialist not to puzzle 
over extremely complicated mathematical methods to solve such problems. He will focus on 
collecting data, its entry and interpretation of the results obtained. As a whole, the analysis 
procedure can be considered in terms of "black box", its part being performed by calculation 
methods included into an applied program. 
 
In breeding one of the similar objectives permanently perused by specialists is to timely define 
breeding value of new born sires. The vital importance of the problem is determined by the 
necessity of continuous quality improvement (в тексте 2 слова) of a herd with different 
sources of information involved. The common traditional methods envisage, as a rule, 
separation of characters record and analysis without reducing results to a summary index. As a 
result we cannot exclude certain decrease in the efficiency of discarding and selection. 
 
The current methods of multidimensional statistics and applied programs packages for them 
can facilitate fast preliminary analysis to give a general characteristic of sires used. Namely, 
cluster analysis is referred to such methods. 
 
MATERIAL AND METHODS 
Of all software available the most relevant to the cluster analysis performance is StatSoft 
Company Statistics. The cluster analysis is the summary name of many calculation procedures 
to make up classification that is a fundamental scientific method. It results in "clusters" or 
groups of very similar objects. Such "similar objects" can be sires evaluated for the quality of a 
certain number of offspring. Boars classification based on established criteria with 
simultaneous account of offsprings characters complex must evidently give a copulated 
characteristic of animal breed value. As for the traditional methods of information analysis, in 
some cases there are technical difficulties that can be encountered to choose the right sires 
meeting the breeding requirements. 
 
In our investigations we used the data of control fattening Large White pigs from one of the 
leading West Siberian breeding farms for a number of years to establish the possibilities to 
apply the considered method of multidimensional statistics. 
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To reduce initial characters values to a unified dimension scale regulations were introduced 
with breeding direction accounted. 
 
The cluster analysis was done by the k-mean method. In a common case the method produces k 
different clusters making them as different as possible. Number k is given before the analysis, 
then all calculations are done automatically. The data of estimating 300 boars for offspring 
quality was processed.  
 
RESULTS AND DISCUSSION 
On the average for the group the indexes had the following values : the average daily gain 
(SSP) for the fattening period was 771±5.3 gr, the age of the live weight (SKR) 100 kg 
accounted for 178±0.9 days, feeds consumption (ZKR) per 1 kg gain made up 3.9±0.01 feed 
units, fat thickness (TSP) over the 6th and 7th breast vertebrae was 31.7±0.21 mm, half carcass 
back third weight (MZT) constituted 10.9±0.04 kg, "muscle hole" square (PMG) was 
26.9±0.12 cm2. The results of the cluster analysis with preliminary identification of 2 (worst - 
best boars in breeding terms) and 3 (improvers - neutral - deteriorators) clusters are presented 
in table 1. 
 
Table 1. Regulated deviations in boars evaluation indexes for offspring quality with the 
number of clusters accounted 
 

Cluster 
number 

n Parameter SKR ZKR TSP MZT PMG PRB 

X 0.667 1.425 0.152 1.018 1.023 0.538 1 
best 

57 
Sx 0.184 0.147 0.122 0.150 0.153 0.046 
X -0.155 -0.370 0.026 -0.295 -0.259 -

0.140 
2 

worst 
243 

Sx 0.052 0.039 0.066 0.049 0.051 0.016 
X 0.888 1.684 0.711 1.455 1.212 0.696 1a 

improver
s 

38 
Sx 0.248 0.183 0.157 0.159 0.202 0.046 

X -0.604 -0.427 0.638 0.154 0.279 -
0.010 

2 
neutral 

126 

Sx 0.067 0.057 0.058 0.058 0.060 0.021 
X 0.314 -0.139 -0.520 -0.651 -0.632 -

0.209 
3 

deterio-
rators 

136 

Sx 0.053 0.066 0.083 0.060 0.061 0.022 
 
Computer data processing permitted to identify boars differences in breed values with 
characters complex accounted. The difference of regulated deviations both in separate 
characters and in probites (PRB) is statistically significant (P<0.01; P<0.001). The regulation 
was observed in the decrease of the number of improvers (from 57 to 38) with the growth in 
the number of clusters (from 2 to 3). In the meantime the most valuable sires are revealed, that 
is evidenced by the change in the value of the regulated deviations for clusters 1 and 1a. 
 

Session 19. Selection theory and experiments in farm and laboratory animals Communication N° 19-17 



7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

For the above boars (300 heads) the cluster analysis was done in the live weight age of 100 kg 
and fat thickness according to the regulated indexes with 4 clusters formed. 
When analyzing for the only two economically valuable traits that characterize feeding and 
carcass productivity of animals the following groups of sires are revealed for their breeding 
value (table 2). Deteriorators for two characters make up cluster I (10 heads), precocity 
deteriorators, fat thickness improvers constitute cluster II (84 heads), precocity improvers, fat 
thickness deteriorators are cluster III (76 heads), precocity and fat thickness improvers are 
cluster IV (130 heads). 
 
Table 2. Fattening and carcass productivity of the boars’ offspring who underwent the 
cluster analysis 
 

Cluster number n SSP SKR ZKR TSP 
1 10 639±22.0 201±2.5 3.4±0.10 40.0±1.75 
2 84 688±6.4 193±0.8 3.0±0.02 29.0±0.24 
3 76 844±8.8 165±1.8 2.8±0.03 35.7±0.23 
4 130 791±5.7 175±0.5 2.9±0.02 30.4±0.15 

 
Special calculations have established that the regulation and classification adequately 
correspond to actual indexes of animals evaluation. The investigated population has been 
identified to have had sires capable to concurrently improve both fattening and carcass traits of 
offsprings. When timely identified such animals are of great value for breeding work. 
 
Along with the data obtained the analysis of father – boars’ offspring evaluation indexes was 
performed with preliminary identification of 3 clusters for those (table 3). Average values of 
the fathers sons’ offspring were defined for each cluster. 
 
Table 3. The sons’ offspring evaluation indexes with the data for the fathers’ offspring 
clusterized 
 

Cluster number Character 
1 2 3 

The number of pairs 
"father - son" 

25 27 30 

Regulated deviations for the fathers’ offspring evaluation 
Average daily gain 1.040 0.110 -0.949 
Fat thickness -1.133 0.633 0.399 

Results of the fathers’ offspring 
Average daily gain, gr 883±13.3 812±6.1 732±5.0 
Fat thickness, mm 37.2±0.5 30.5±0.3 31.4±0.6 

Results of the sons’ offspring evaluation 
Average daily gain, gr 855±7.2 846±9.7 823±10.1 
Fat thickness, mm 34.2±0.4 33.6±0.6 33.3±0.6 
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Cluster I included father - boars that were average daily gain improvers and fat thickness 
deteriorators. Cluster II grouped SSP neutrals and TSP improvers. Cluster III was characterized 
by SSP deteriorators and TSP improvers’ fathers available. The investigation materials prove 
that the fathers classification affected their sons’ offspring indexes. So, the difference in SSP 
value of the latters between clusters I and III made up 32 gr (P<0.01). The fact indicates that a 
certain concentration of genotypes occured for the identified animal groups. 
 
CONCLUSION 
Thus, the investigation showed that there is the possibility to use modern computer 
technologies to solve applied breeding problems of breed pig raising. 
 
The cluster analysis permits "to stratify" the evaluated progeny into possibly homogenous 
groups for a complex of characters. It can serve as a supplementary technical method of 
efficient analysis in results of sires evaluation for offspring traits. 
 
An obligatory condition to do the cluster analysis is the regulation of the accounted indexes to 
reduce them to the unified scale of characters measuring. 
 
The sires classification into a low number of clusters (2 - 3) is more preferable with more than 
2 characters available. 
 
The number of clusters can be increased in case of negatively correlating pair of economically 
valuable characters to be used for the analysis to reveal the current regulations. 
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