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Introduction
The expression of the sows’ prolificacy can be measured with the number of born piglets.
Phenotypically observed character results from the genotype and its interaction and
coordination with the environment (Lerner cited by Car, 1955; Falconer, 1964). If animals
perform under the same environmental circumstances, phenotypical differences can be
assigned to the differences of genotype. Lush (1937-1945-1949) wrote: ... if a herd of gilts in
their first litters farrow an average of 8.6 pigs and we select for large litter size intensely
enough that those which are kept for further breeding averaged 9.5 pigs in the first litters,
then the selection differential for litter size at this particular culling was 9.5 minus 8.6 or 0.9
pig. In the book “Animal Breeding Plans” (Lush, 1937-1963) was published many times as it
follows: Mass selection is expected to cause the average of each generation to exceed the
average of the preceding generation by an amount (M) which is equal to the heritability
fraction G

2/O
2 of the selection differential (S), the latter being the average merit of those

selected to be parents minus the average of the whole generation from which they were
taken. From the Lush’s statement the equation of expected mean of the expression of
character at the progeny of selected parents was derived and tested (Sviben, 1964). Since
besides the sows’ prolificacy the piglets’ livability has the basic importance for the swine
business, the data on the numbers of born and numbers of weaned piglets in the litters of
three succeeding generations of primiparous Swedish Landrace sows at successfully
organized pig farm on large scale were elaborated (Sviben, 1965). It was concluded that “the
central tendency in the quantity of fecundity and the survival rate could be shifted towards
higher values in corcondance with the realization that the progeny of selected animals of the
parental generation will surpass in the mean quantity of their exhibited properties the mean
value for those properties exhibited by the animals of the filial generation - to such measure
as the difference of the phenotypically exhibited properties of the selected parents and their
generation were inherited”. From the latter conclusion the equation of expected mean
expression of the character of progeny of selected parents was modified and it was written as
it follows: MP.S.P. = MP.A.P. + (MS.P. - MA.P.)  h2. It means: A.P. - all parents, S.P. - selected
parents, P.A.P. - progeny of all parents, P.S.P. - progeny of selected parents. Since the
heritability of the number of born piglets in the first litters was estimated to be 0.1460 
0.072, it was concluded that the application of the mass selection in the Pig Farm at Nova
Topola (Bosnia and Herzegovina) could increase the litter size of primiparous sows 7-22% of
the selection differential. At the same time the heritability for the number of weaned piglets
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was found to be 0.0847  0.030 (Sviben, Balenović, Pavlovsky, 1970). It was expected that
the application of the mass selection would result with the increase of the number of piglets
weaned from the 1st litters of daughters 5-11% of the difference between selected and all
animals of parental generation. It was reported (Jiang Zhihua and Sviben, 1987) that
theoretical simulations had been carried out and that records for 6215 first-parity litters
farrowed from 1970 through 1984 or from generation 0 to the generation 14 of Swedish
Landraces at the Pig Farm in Nova Topola had been analyzed to study how long-term
selection changes a population in theory and in practice. Traits examined included litter size
at birth and the number of weaned piglets. Identical trends in the changes of population
means, population variances and population distributions between results from the theoretical
simulation and from practical data in the successive generations under long-term selection
were found. The results seemed to indicate that population changes under the long-term
selection depend on frequencies of desired genes which determine the selected trait. As the
further development of gene engineering it was expected more exact estimation of the
population performance according to numbers of various type of genes, their frequencies and
effects for the trait. Especially for the pigmen who will not be able to use the marker assisted
selection, Sviben, Zhihua Jiang and Veronika Pavlovski (2006) reported on the experience of
the application of quantitative genetics to increase the sows’ prolificacy and to decrease the
piglets’ losses till weaning from generation 0 till the generation 19 during 20 years (1970-
1989). During so long period of time it was allowed to select the sow with overaveraged
number of piglets born at her 1st farrowing and to keep her for the breeding purposes, if she
had overaveraged number of piglets alive at weaning. The number of stillborn as well as the
number of died piglets were not the criteria of selection. We have decided to research what
movements of numbers of stillborn piglets and numbers of died piglets in the litters of
primiparous sows were expressed during the long-term application of the particular way of
selection in order to increase the sows’ prolificacy and to decrease the piglets’ losses. The
aim of the research was to establish the changes of the composition of losses of piglets
afterwards exposed way of selection.

Material and methods
Table 1: Piglets born, born alive, weaned, stillborn, died and lost in the 1st litters

Year Generation Sows Born
piglets
a litter

Born
alive

a litter

Weaned
piglets
a litter

Stillborn
piglets
a litter

Died
piglets
a litter

Lost
piglets
a litter

1971 1 673 8.591 8.322 6.374 0.269 1.948 2.217
1973 3 350 8.903 8.537 6.254 0.366 2.283 2.649
1975 5 262 9.366 9.027 7.145 0.339 1.882 2.221
1977 7 343 8.793 8.437 6.901 0.356 1.536 1.892
1979 9 319 9.621 9.307 7.624 0.314 1.683 1.997
1981 11 405 9.467 8.963 7.610 0.504 1.353 1.857
1983 13 631 9.448 9.098 7.916 0.350 1.182 1.532
1985 15 993 9.565 9.212 8.170 0.353 1.042 1.395
1987 17 1,712 9.344 8.908 7.396 0.436 1.512 1.948
1989 19 1,680 9.726 9.224 8.000 0.502 1.224 1.726



Data collected at the Pig Farm in Nova Topola (Bosnia and Herzegovina) during the
breeding work from 1971 till 1989 were the material for this research. Data are presented in
Table 1. The interesting index numbers were accounted from the data on conventional way.
To find the linear trend the magnitude of a was found dividing the sum of any Y by 10.
The magnitude of b was accounted dividing the sum of Y x Xc by k = 82.5. The origin of any
trend was the generation 10 in 1980 and Xc = 1 corresponding to 2 (generation or years).

Results and discussion
The elaboration of the data has shown that the prolificacy was increasing in accordance with
the equation Yc = 9.2824 + 0.0976 Xc, giving the figures like those reported by Sviben,
Zhihua Jiang and Veronika Pavlovski in 2006. Total losses of piglets from their birth till the
weaning were decreasing according to the equation Yc = 1.9434 - 0.0889 Xc, giving almost
the same trend as it was shown in 2006. The number of weaned piglets per litter was
increasing in accordance with the equation Yc = 7.3390 + 0.1866 Xc. Rates of stillborn
piglets, however, did not change significantly as it can be seen in Figure 1, where the strong
decrease of rates of piglets died till weaning is exposed. The increase of prolificacy and the
decrease of losing pigs from the birth till the weaning resulted with the changes of the
composition of losses of piglets clearly shown in Figure 2. The linear trend for the rate of
stillborn piglets from totally lost ones was Yc = 20.250 + 1.734 Xc. The linear trend for the
rate of died piglets from totally lost ones was Yc = 79.750 -1.734 Xc. As it was reported by
Sviben, Zhihua Jiang and Veronika Pavlovski in 2006, the application of cognitions in the
field of quantitative genetics resulted with the improvement of the sows’ prolificacy and the
livability of piglets. Total losses decreased and the number of piglets alive at the end of
suckling period increased. The composition of losses, however, was changing because the
rate of died piglets was decreasing and the rate of stillborn piglets was remaining almost the
same one during 19 generations. The phenomenon can be explained with the fact that sows
were not selected concerning the number of stillborn piglets in the litter separately. We
realized that it is not enough to select the sows concerning the number of weaned piglets and
total number of lost piglets, when we have found out that 503 or 29.94% of 1,680 sows
belonging to the generation 19 had farrowed the litters with stillborn piglets and had had died
piglets. They averaged 10.545 born, 8.902 born alive and 7.666 weaned piglets. 690 or
41.07% of sows had litters without stillborn but with died piglets. They farrowed
10.001 piglets and weaned 8.016 piglets on an average. 487 or 28.99% of sows which had
litters without any losses, averaged born, born alive and weaned 8.520 piglets per litter. The
war and the transition in Bosnia and Herzegovina stopped the improvement. Maybe twenty
years later somebody somewhere will concern what we exposed.



Figure 1: Moving of the rates of piglets
stillborn and the rates of piglets died
till weaning

Figure 2: Moving of the rates of
stillborn piglets and of piglets died
from totally lost till weaning

Conclusion
The survival ability of piglets till the weaning to be improved it is not enough to concern the
number of born and number of weaned piglets in the particular litter but it is necessary to
select sows with regard to the number of stillborn piglets and the number of piglets died
during the suckling period.

References
Car, M. (1956) Stočarstvo 10:449-462

Falconer, D.S. (1964) Introduction to Quantitative Genetics. Oliver and Boyd. Edinburgh
and London

Jiang Zhihua, M. Sviben (1987) Journal of Nanjing Agricultural University 4:91-97

Lush, J.L. (1949) Animal Breeding Plans. The Iowa State College Press. Ames.

Lush, J.L. (1963) Animal Breeding Plans. Iowa State University Press. Ames.

Sviben, M. (1964) Vet. glasnik 18:67-73

Sviben, M. (1965) Vet. arhiv 35:147-152

Sviben, M., T. Balenović, V. Pavlovsky (1970) The Second Meeting of Swine
Producers:1-5. Novi Sad.

Sviben, M., Jiang, Z. and Pavlovski, V. (2006). 8th World Congress on Genetics Applied
to Livestock Production. Book of Abstracts 91. Communication 06-10. Belo
Horizonte.


