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SUMMARY
In order to estimate adjustment factors for effects of season and age of the 

dam on the litter size at farrowing and at weaning at 28 days in pigs, we analyzed 
5457 farrowings from January, 1983, through September 1984 in three farms.

Age had a significant effect on the variables (p 0.01).
Season and the interactions had no effect (p 0.05).

The results from the additive and multiplicative adjustment factors for age 
of dam were very similar, probably due to reduced size of such factors (no more 
than 8 %). Neverthless they had an effect on the variation coefficients. Farm 
affected litter size at weaning, but parity-farm interaction was not significant. 
Showing that in the three farms the age effect was similar, it was considered 
unnecesary to compute adjustment factors within farm.

INTRODUCTION

Genetic improvement by selection, depends upon the greater genetic capacity 
of the breeding stock.

Livestock production records are the only means with which to practice 
selection, but this includes non-genetic effects which may mask the expression of 
the genetic component causing a loss of accuracy in the selection.

In order to avoid the influence of the principal enviromental effects, 
adjusting factors are useful for data from different enviromental conditions, such 
as different age of the dams and seasonal effects.

In pigs the litter sizes at farrowing and weaning are influenced by certain 
enviromental factors, specially age and season (Berruecos, 1972, Franz and Encert, 
1981; French et £l_, 1979; Hurgten and Leman, 1980).

To compare the litters from dams of different ages, under the same 
circumstances, it is necessary to adjust data to obtain greater accuracy when 
genetic potential has to be estimated.

There are two kinds of adjusting factors: additive and multiplicative. Both 
influence the averages in a similar way, but they differ in their effect on the 
variances.

The decision to apply multiplicative or additive factors, bears a direct 
relationship with the variance similarity between groups. (Cundiff et al_, 1966).

The objetive of this work was to estimate adjusting factors concerning 
season and dam age, expressed as parity on litter size, comparing the efficacy of 
additive and multiplicative factors.

MATERIAL AND METHODS
The number of piglets born alive and the number weaned, were recorded from 

5457 farrowings during the period from January 1983, through September 1984 in 
three farms in Puebla, Mexico, situated at 1600-1700 m above sea level.

The females, FI Yorkshire-Landrace, were managed in an intensive production 
system. The maternity pens were closed and the dams kept in cages.

Concerning the evaluation methods, we formed seasons with a minimal 
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variation in average temperatures and rainfall within periods and maximum change 
between seasons: A) January-March (11.9 C, 3mm); B) April-June (20.6 C, 59mm);
C) July-September (19.8 C, 87mm); D) October-December (17.1 C, 16mm).

Females with more than five farrowing, were kept in the sixth age group.
The model used for the analysis of variance included parity, season and farm 

effects, considering two-way and three-way interactions.
The least-square means was computed, the adjustment factors were obtained 

using these means and their efficacy was verified according to the procedures 
described by Scaeffer (1979).

RESULTS
Age had a significant effect on the variables (P 0.01), season and 

interaction season-age had no effect (P 0.05) (Table 1). Farm had a significant 
effect on number of weaned piglets (P 0.01).

The computed adjustment factors were capable of removing enviromental 
effects from parity on the litter size at born and at weaned (Tables 2, 3).

The results of the analysis af additive and multiplicative factors were 
similar (Table 4). As expected, the variation coefficient was mantained without 
important changes when applying multiplicative adjusting factors, but they were 
found to be modified when additive factors were applied.

DISCUSSION
In spite of reports (Berruecos, 1972; Huergten and Leman, 1980) indicating 

significative effect of season on litter size in this study, it was not an 
important effect. Probably because pigs were in total confinement in closed 
buildings and the differences between seasons are not so notable as in other 
latitudes.

The age effect was similar to other reports (Franz and Engert, 1981;
French et al_., 1979): the young and old dams had lower averages than mature
sows. The results indicate that including the adjustment factor for dam age to 
carry out selection, will permit a more precise selection of pigs with higher 
genetic merit.

When adjustment factors are applied, the daughter of dams that were not 
very prolific would have a greater oportunity to be selected for breeding 
purposes in commercial herds. This would probably help to avoid negative 
enviromental effect between dam prolificity on daughter fertility and 
prolificity (Ollivier, 1982; Robinson, 1972)

Nevertheless it would be interesting to investigate this point, due to the 
fact that it is possible to trend with the adjustment factor to favor dams that 
are not mature and could not provide the necessary uterine enviroment and 
lactation for the optimum development of their daughters.

The results from the additive and multiplicative factors were very much 
alike, probably due to the reduced size of the adjusting factors (it does not 
change more than 8%). Its different form of action will not be detectable in 
the analysis of variance on adjusted variables. (Sharma et al_, 1982).
However they had an effect on the variation coefficients. (Cundiff et al_., 1966)

Although the farm effect on the number of weaned piglets was important, the 
parity-farm interaction was not significant, indicating that in the three farms 
the age effect was similar (Kempthorne, 1957). It was therefore not considered 
necessary to compute adjusting factors within the farm
(Cardellino and Frahm, 1973) 183



Furthermore selection must be practised only within a farm. To compare dams 
of different ages between farms, is not necessary. On the other hand, such 
factors are specific for these farms and not useful for other herds.
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TABLE 1

ANOVA OF RAW VARIABLES

SOURCE OF 
VARIARION

PIGLETS BORN ALIVE WEANED PIGLETS
' UK m t t : DF M.S.

PARITY (PAR) 5 88.54** 5 36.70**
SEASON (SEA) 3 10.18ns 3 5.98ns
PAR-SEA 15 4.41ns 15 4.81ns
FARM 2 23.16ns 2 188.93**

PAR-FARM 10 9.64ns 10 3.57ns
SEA-FARM 6 6 .40ns 6 8.60ns
PAR-SEA-FARM 30 4.98ns 30 7.37ns

ERROR 5385 4.94 5267 5.45

** Highly significant (P<0.0) 
ns: no significant (P>0.05)

TABLE 2

MEANS AND ADJUSTMENT FACTOR FOR PIGLETS BORN ALIVE

PARITY MEAN N ADITIVE MULTIPLICATIVE

1 8.59 1344 0.58 1.0675

2 8.80 1156 0.29 1.0327

3 9.17 1026 0 1

4 9.41 832 -.24 0.9745

5 9.56 531 -0.39 0.9592

6 ( + ) 9.16 568 0.09 1.0011
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TABLE 3

MEANS AND ADJUSTMENT FACTORS FOR WEANED PIGLETS

PARITY MEAN N ADITIVE MULTIPLICATIVE

1

LOCOCO 1296 0,57 1.0683

2 8 „ 60 1124 0.32 1.0372

3 8 „ 92 999 0 1

4 00 00 ro 815

OHO

1.0113

5 8,87 511 0 „ 05 1.0056

6  (  + ) 00 o 523 0 . 2 2 1.0253

ANOVA OF

TABLE 4
ADJUSTED VARIABLES*

SOURCE OF ADDITIVE MULTIPLICATIVE

VARIATION BORN WEANED BORN WEANED

PARITY (PAR) 0.14ns 0 .67ms 0.41ns 0.70ns

SEASON (SEA) 10.18ns 5.94ns 10.56ns 6.37ns

PAR-SEA 4.41ns 4.81ns 4.74ns 5.00ns

FARM 23.16ns 188.93** 22.65ns 198.59**

PAR-FARM 9.34 3.57ns 9.94ns 3.71ns

SEA-FARM 6.40ns 8„60ns 6.50ns 0.09ns

PAR-SEA-FARM 4.98ns 7,37ns 5.22ns 7,84ns
ERROR 4.94 5.45 5.18 5.80

* See degrees of freedom in table 1 
** Highly significant (P<0.01) 
ns: Not significant (P>0.05)
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