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SUMMARY

The selection effects  in l i t t e r  size (p iglets born a live) and also 
in l it te r  weight at 21 days o f age in Czech Large White pigs were 
estimated on the basis o f a comparison o f a selected e lite  herd and 
o f a control population which was represented by the average o f 
recorded herds in the region o f Central Bohemia during the 8 years' 
period. The expected values o f genetic gains for both these tra its  
were also predicted on the basis o f the knowledge o f the selection 
d ifferen tia l used and o f the h eritab ility  coefficients estimated 
earlier. The average realized selection effect in l i t t e r  size 
calculated per one year was 0.14 p iglet (87.5 %  o f the expected value 
o f 0.16), and in l i t t e r  weight 0.43 kg (82.6 % o f the expected value 
o f 0.52 kg). In both cases a re la tive ly  good coincidence has been 
achieved with the expected values regarding that apart from selection 
for these tra its  also fattening performance and carcass value were 
considered.

INTRODUCTION

The theory o f the selection effect plays an important ro le in 
the selection o f farm animals. Numerous model selection experiments 
on Drosophila, Tribolium or mice, as well as sporadic experiments 
on farm animals, reviewed by e.g. Lerner and Donald (1966), have 
attempted to answer the question to what an extent the expected, or 
better predicted, selection e ffec t agrees with or d iffe rs  from the 
actually achieved, i .e .  realized selection effect.

In sign ificant species o f farm animals intentional experiments 
o f this character are considerably expensive and demanding and in 
terms o f some other factors (low numbers o f animals in an experiment, 
changes in environmental factors etc.) also problematic. These 
d ifficu ltie s  have necessitated the search for such methods which 
would, with su ffic ien t precision, fa c ilita te  an objective estimation 
o f the selection e ffec t. In fact the estimated genetic gain in a 
prociae criterion for the effectiveness o f selection. Therefore, the 
importance o f the methods for the estimation o f genetic gain 
continues to increase. The expenses for selection and hybridization 
programmes, particularly when applied on a nation-wide scale as in 
our country, are so high thet i t  is  imperative to know the genetic 
gain achieved by their implementation. In case o f their low 
effectiveness they must be precised to ensure safe capital recovery 
o f the investments involved (S ile r  1973).

The methods used at present for the estimation o f the genetic 
gain achieved by using a specific selection programme in individual 
species o f farm animals may be generally devided into three groups. 
The f ir s t  one involves the methods u tiliz ing control populations, 
the second one included the methods consisting in repeated mating of 
the same parents in longer time intervals and, fin a lly , the third 
group comprises the methods o f estimation o f genetic gain derived 
from the work o f Dickerson and Hazel (1944).
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A Control Population
The importance and necessity o f use o f control populations 

at selection o f farm animals have been emphasized by American 
authors f i r s t  o f a ll e.g. Lerner (1950) and Dickerson (1955), and 
further Goodwin, Dickerson and Lamoreux (1955). Both presently 
and formerly used control populations in farm animals have been 
comprehensively reviewed by H ill  (1972).

Repeated Mating o f the Same Parents

Repeated mating o f the same parents is  sometimes d iff icu lt  to 
carry out. Therefore, repeated mating o f the same sire is  being 
used more frequently thanks to semen preservation. The experimental 
scheme for the former case has been worked out in laying hens by 
Goodwin, Dickerson and Lamoreux (I960) and amplified by Giesbrecht 
and Kempthorne (1965). The latter case, i .e .  repeated mating o f the 
same sire, was used in cattle by Ven Vleck and Henderson (1961) or 
in pigs by Smith (1962, 1963).

The Method Derived by Dickerson and Hezel (1944)

The procedure o f evaluation o f f ie ld  records worked out by 
Dickerson and Hazel (1944) was used in cattle by Robertson and 
Rendel (1950) and only many years later by other workers. Generally 
i t  applies to the estimation o f partial genetic gains for fathers 
o f sons, fathers of daughters, mothers o f sons and mothers of 
daughters by means o f which genes are transmitted from one generation 
to another.

SELECTION FOR LITTER SIZE AND LITTER WEIGHT

The problems and possib ilities o f selection for partial re
production tra its  in multiparous species o f animals have been studied 
by many authors. Their works have been reviewed by Vangen for 
instance (1981). Majority o f experiments were carried out on mice, 
only several few works were conducted on pigs (O lliv ie r  1973, Vangen 
1981).

Proceeding from the already published data o f the 8 years 
selection experiment on Czech Large White pigs (S ile r  and Fiedler 
1971) in this paper we compare the predicted and realized selection 
e ffec t on l i t t e r  size (number o f piglets born a live ) and l it te r  
weight at 21 days.

The aim o f this experiment was to determine the effectiveness 
o f the combination o f the family selection with individual selection 
for reproduction traits in the pig. The method o f a control 
population was used to estimate the realized selection e ffec t. The 
selected population was represented by an e lite  herd of Czech Large 
White pigs Modletice where the combined selection was applied. The 
control population involved the herds o f the corresponding region 
included in pig recording even though we were conscious o f the fact 
that in terms o f environmental factors certain mistakes were made.
An advantage o f the set comDared was that possible differences
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called forth by external environment eliminated one another so that 
we had a good representation o f the average value o f the population. 
This is  not such a mistake as i f  only one herd was considered as the 
control population.

Table 1

Comparison o f l i t t e r  size and l it te r  weight at 21 days in selected
(S) and control (C) populations with absolute (A) and re la tive  (%) 
difference on behalf o f the selected population

L itter size L itter weight
S C A % S C A %

1 10,2 10,4 -0,2 -1,92 51,8 53,7 -1,9 -3,54
2 10,3 10,4 -0,1 -0,96 52,1 51,7 0,4 0,77
3 10,8 10,4 0,4 3,85 56,6 51,9 4,7 9,06
4 10,8 10,8 - - 53,3 53,3 - -
5 11,0 10,5 0,5 4,76 51,7 51,4 0,3 0,58
6 11,2 10,6 0,9 5,66 53,1 52,4 0,7 1,34
7 11,7 10,8 0,9 8,33 55,5 54,3 1,2 2,21
8 11,6 10,6 1,0 9,43 56,9 53,9 3,0 5,57

Table 2

Comparison o f  expected and realized selection effects per one year 
in l it te r  size and l i t t e r  weight at 21 days

Character Selection 
e ffe c t expected

Selection 
effect realized %

Litter size 
(p ig lets born 
alive)

0,16 0,14 87,5

L itter weight 
at 21 days (kg)

0,52 0,43 82,6
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The results achieved by the combined selection performed 
during 8 years are presented in Table 1. The knowledge o f the average 
selection d iffe ren tia l used and h eritab ility  coefficients determined 
earlier fa c ilita ted  the prediction o f the selection e ffec t for both 
tra its  studied per one year. I t  should be mentioned thet with regard 
to varying age o f sows and varying l i t t e r  succession different 
values o f h eritab ility  coefficients had to be used (0.11 - 0.14) and 
only then, based on age stra tifica tion  o f sows, the expected 
selection e ffec t might be estimated. Corresponding data and 
comparison o f the expected and realized selection effects are 
presented in Table 2.

general discussion

Some authors doubt the possib ility  o f selection for l i t t e r  
size in pigs at a ll or they admit only its  very low effectiveness.
In this sense also the works by Vangen have been written (1981). 
Causes o f low effectiveness o f selection are evident and they have 
been explained by Pavlik and Siler (1983) on the basis o f extensi
ve data material obtained from a number o f analytic studies 
performed since the beginning o f the 1960s.

The above facts indicate that the efforts  to increase the 
l i t t e r  size ask for special selection procedures and i t  is  just 
the combination o f individual selection with the family selection 
which is  perticularly convenient.

The data o f Table 1 show that performances o f both populations 
were essentially identical. However, the consistent and purposeful 
selection carried out in the selected herd has gradually resulted 
in increases in l it te r  size and weight compared to the control 
population. The differences between both populations may be therefore 
considered a rough estimate o f genetic gain o f the tra its  studied.

Especially in the number o f p iglets the lim it has been 
achieved a further increase o f which would be already d iff icu lt , 
would be o f l i t t l e  importance and would re fle c t  i t s e l f  unfavourably 
due to the negative correlation between the l i t t e r  size and average 
weight o f a p ig le t which expresses markedly in extremely low or high 
lit te r s  (Kfi2enecky 1938).

In terms o f comparison o f the expected and realized selection 
effect a re la tive ly  satisfactory coincidence was achieved in both 
reproduction tra its  (0.14 reap. 0.16 p ig let born alive and 0.43 
reap. 0.52 kg o f l it te r  weight at 21 days). However, in both cases 
the realized genetic gain was lower. In the former case i t  amounted 
to 87.5 % and in the latter to 82.6 %, which is  again in harmony 
with the experience from similar selection experiments.

Apart from selection for reproduction tra its  selection c r i
teria  o f fattening performance and carcass value had to be taken 
into account. The absolute value o f genetic gain in l it te r  size 
per one year, i .e .  0.14 piglet born a live, is  quite comparable with 
the results by O lliv ier (1973) reporting the value o f 0.29, however 
for the whole generation interval. Presuming the length o f the 
generation interval is not fu ll  2.5 years, the coincidence o f the 
selection response per one year is very good.
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CONCLUSIONS
The aim o f the intentional selection experiment on Czech Large 

White pigs was the study o f effectiveness of the combined selection 
for the number o f p iglets born alive and for their weight at 21 days 
o f age. The combination o f individual selection with the family 
selection was used. The method o f a control population was used to 
estimate the selection response. The values o f the realized 
selection effects  were compared with the values expected. The actual 
selection effects  were lower due to the fact that in the herd 
selected fattening performance and carcass value had to be taken into 
account. In l i t t e r  size the number o f piglets born alive amounted to
0.14 (vs. 0.16 expected), in the weight o f l i t t e r  at 21 days o f age 
to 0.43 (vs. 0.52 kg expected). Despite that a re la tive ly  good c 
coincidence o f realized and expected values has been recorded. 
Simultaneously the convenience o f the selection procedure used has 
been confirmed.
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