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INTRODUCTION 
It is interesting to know what is the reason of incidence and extension of different alleles into 
populations as well as mechanisms of this process. Domestic animals breeds are result of not 
only natural and artificial selection but also of other evolution factors: isolation, inbreeding and 
limited effective size of reproductive nucleus (Tikhonov, 1991).  
Therefore the role of stochastic processes is increasing because they are leading to inbreed 
genetic differentiation. Such “genetic-automatic processes” stem from the size of any real 
population. Of course, it is necessary to point out the break between the total number of 
members of population and the size of the part that will produce the next generation 
(Altukchov, 1983), especially for farm animals including pigs.  
The inbreed structuring  is also important  for realization of micro evolution genetic-automatic 
processes (on groups, types, lines). 
Large White is a one of most popular swine breed all over the world and in Russia too. Here 
the local, relatively isolated populations have been formed in it big stud farms. In this paper we 
present the results of our estimation of the level of inter-groups diversity of such inbreed Large 
White populations from several big stud farms in Central Russia which were formed by the 
influence of genetic stochastic processes. 
 
MATERIAL AND METHODS 
Studied animals. Large White pigs were allotyped on five biggest stud farms situated in the 
Central Russia (Table 1). 
 
Table 1. Studied excerpts of Large White pig breed populations 
 

No. Stud Farms names Volumes of excerpts (number of animals)  
1 Svoboda 120 
2 Gurjanov 74 
3 Peredovik 75 
4 Konstantinovo 234 
5 Andreev 48 

 
Immunogenetic analysis. 551 blood serum samples were used for detection of 15 allotypes of 
serum proteins controlled by several genetic systems (Table 2). Allotypes were detected by 
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means of reaction of precipitation as a result of double immune diffusion in agar gel using the 
specific antisera prepared by immunizations (Yermolaev et al., 2001). 
 
Statistical analysis. The phenotypic frequencies of allotypes have been calculated by common 
methods (Tikhonov, 1991). The one-factorial dispersion complex was used for the estimation 
of population heterogeneity : the populations serve as gradations of factor ; and the number of 
pigs who were positive for allotype used as resulted character. 
Variances were calculated by formulas :  
Factor’s (interbreed) Variance  sA

2=DA/kA, 
Inbreed Variance                      se

2=De/ke, 
Total (Common) Variance       sy

2=Dy/ky; 
where DA, De , Dy – factorial, residual and common deviates, respectively; 
kA=a-1, ke=N-a and ky=N-1 – respective numbers of degrees of freedom;  
a – number of factorial gradations (number of populations);  
N – total number of animals (volume of dispersion complex).  
The strength of the factor’s influence was calculated by Plochinsky : hx

2=1-De/Dy. Its 
significance was estimated by means of Fisher’s criterion (Lakin, 1990). The significance of 
equality of Variances has been estimated by Cochran’s criterion for excepts for  the identical 
volumes (Gmurman, 1999). 
 
RESULTS 
 
Table 2. Studied allotypes frequencies on five Large White populationsA  
 

Large White Populations Variance Allotypes 
1 2 3 4 5 sA

2 se
2 sy

2 
hx

2 

AMG1 0.01±0.01 0.14±0.04 0.07±0.03 0.09±0.02 0.00±0.00 0.26 0.06 0.06 0.03** 

AMG2 0.12±0.03 0.24±0.05 0.11±0.04 0.35±0.03 0.00±0.00 2.08 0.16 0.17 0.09*** 

AMG3 0.96±0.02 0.93±0.03 0.91±0.03 0.99±0.01 0.85±0.05 0.25 0.04 0.05 0.04*** 

AMG5 0.13±0.03 0.11±0.04 0.19±0.05 0.05±0.01 0.15±0.05 0.36 0.09 0.09 0.03** 

A2G1 0.13±0.03 0.07±0.03 0.04±0.02 0.12±0.02 0.00±0.00 0.25 0.08 0.09 0.02* 

A2G4 1.00±0.00 0.99±0.01 0.97±0.02 0.98±0.01 0.92±0.04 0.06 0.02 0.02 0.02* 

A2G7 0.04±0.02 0.14±0.04 0.20±0.05 0.15±0.02 0.04±0.03 0.43 0.10 0.11 0.03** 

IgG1a 0.88±0.03 0.38±0.06 0.83±0.04 0.68±0.03 0.75±0.06 3.17 0.18 0.21 0.11*** 

LPB3 0.38±0.04 0.00±0.00 0.07±0.03 0.11±0.02 0.13±0.05 2.30 0.11 0.13 0.13*** 

LPB12 0.92±0.03 0.93±0.03 0.96±0.02 0.77±0.03 0.65±0.07 1.32 0.13 0.13 0.07*** 

LPB-Б30 0.00±0.00 0.08±0.03 0.01±0.01 0.05±0.01 0.00±0.00 0.11 0.03 0.03 0.02** 

LPR1 0.04±0.02 0.07±0.03 0.03±0.02 0.20±0.03 0.00±0.00 0.93 0.09 0.10 0.07*** 

LP3 0.03±0.02 0.26±0.05 0.16±0.04 0.32±0.03 0.04±0.03 2.13 0.15 0.16 0.09*** 

LP6 0.01±0.01 0.01±0.01 0.00±0.00 0.06±0.02 0.00±0.00 0.10 0.03 0.03 0.03** 

LP7 0.16±0.03 0.19±0.05 0.15±0.04 0.34±0.03 0.02±0.02 1.51 0.16 0.17 0.06*** 

Mean values 1.02 0.10 0.10 0.06 
APopulations numbered according Table 1. 

*, **, ***  – P<0.05, P<0.01, P<0.001, respectively. 
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The analysis of heterogeneity of the studied Large White swine populations (stud herds) 
showed their significant intergroups diversity for all of investigated allotypes (Table 2).  
The highest variability is the one of  population variability (sA

2=3.17) for frequency of IgG1a 
allotype of IgG system of immunoglobulins; the lowest viability observed for allotypes of A2G 
system (A2G1, A2G4, A2G7; sA

2= 0.06 - 0.43).  
It is interesting that in spite of high significance, the influence of population (herd) on the 
allotype frequency is too not high (from 0.02 to 0.13). 
Estimates of significance of variance differences show the possibility to take “null hypothesis” 
for each them (factorial, residual, common variances). Such hypothesis presents identity of 
general variances of the studied populations (because Cochran’s criteria do not exceed critical 
values for α=0.05). Therefore we can conclude that the level of frequencies variability is 
identical for all antigens of different genetic systems. The nature of their intergroups variability 
is probably the same. Consequently, the general value of factorial variance sA

2 and the general 
sense of strength of factor’s influence should be equal to respective (average for all allotypes)  
values. 
 
DISCUSSION  
Our study has revealed the sufficient inbreed variability between different Large White pig 
breed groups (populations) of stud farms for 15 randomly selected allotypes, markers of 6 
independent genetic systems of blood serum proteins. Each of five investigated stud farms 
formed its own genetic pool which being go similar in exterior makes each population unique. 
It was shown that swine populations derived from the same ancestors and selected in the same 
direction by the same methods can differ in frequency of marker genes not involved in 
selective process so much that they do not  make up a single general totality. Therefore the 
each of local stud farm’s populations of Large White breed offers a separate micro evolution 
unit who is developing independently in its own direction.  
Obtained data may not be a consequence of selective processes. On the contrary, a single-
direction selection should encourage in intergroups variances for allotypes and cause their 
higher diversity. 
Therefore the genetic stochastic processes could exert the influence as probably reason of 
differences were brought to revealed by serum allotypes differentiation of Large White local 
populations rather than produce an effect the ancestor, “effect of bottle neck”, in-breeding etc. 
It was caused by the practice of herds formation and further improvements using the several 
lines keeping without inbreeding, with regular taking of males in matings. Thus, discovered by 
our study differentiation of populations was caused by the gene drift which must lead to such 
intergroups diversity of allele frequency for different genetic systems. Just that very case was 
revealed by our study namely the relatively little influence of population belonging of except 
on the allotype frequency and on the levels of intergroups viability which is equal for all 
allotypes.  
Besides, the above listed genetic-stochastic processes could have produced a more pronounced 
effect of origin (population origin) on the allotypes frequency and higher heterogeneity of 
allotypes related to different genetic systems (coded by different loci).  
The population differentiation revealed in the current research is more likely caused by “gene’s 
drift” whose must lead to the similar inter groups variability of frequency of alleles of different 
genetic systems. Just that  appearance it was revealed by our study: a relatively little influence 
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of population belonging on the allotypes frequency and a same level of intergroups variability 
for all allotypic markers. 
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