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Abstract 
Relationships between backfat thickness and litter performance for individual parities were analyzed on 
performance-test data under field conditions of 8,285 Large White sows from 39 farms. Backfat thickness 
measured by ultrasound was corrected for a live weight of 90 kg. Young gilts with a higher backfat thickness 
achieved higher litter performance and a higher number of litters. Litter size increased from the first until the 
fifth parity. 
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Zusammenfassung 
Titel der Arbeit: Beziehungen zwischen der Rückenspeckdicke und Reproduktionsmerkmalen bei 
Tschechischen Large White Sauen (Kurzmitteilung) 
An 8285 Sauen der Rasse Large White, in 39 Betrieben im Feldtest eigenleistungsgeprüft, wurde der 
Zusammenhang zwischen der Rückenspeckdicke und Wurfleistungen in den einzelnen Lebenswürfen untersucht. 
Die mittels Ultraschall gemessene Speckdicke wurde auf ein Körpergewicht von 90 kg der Sauen korrigiert. 
Jungsauen mit einer größeren Rückenfettschicht erreichten bessere Wurfgrößen und höhere Wurfnummern. Die 
Wurfgrößen stiegen vom ersten bis zum fünften Wurf. 
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Introduction 
In some cases an unilateral selection for meat performance caused undesired 
correlative changes in other traits and resulted for example in a reduced reproduction 
and an increased susceptibility to unfavourable effects of some environmental factors 
(SĬLER et al., 1980; WÄHNER et al., 2001a). TVRDON et al. (1998) observed that 
the fertility increased with the increasing backfat thickness. This trend was highly 
significant in the number of piglets born alive in the group of sows with the thickness 
of backfat ranging from 11.1 to 14.0 mm. The correlation between the number of 
piglets born alive and the lifelong performance was r = 0.0919. ČECHOVÁ and 
BUCHTA (1995) studied the development of performance and reproduction 
parameters within a series of generations of mother and their granddaughters and 
found out that the thickness of backfat decreased by 7.3 mm (i. e. by 37.24 %). 
WHITTEMORE et al. (1995) mentioned that in primiparous sows a sufficient layer of 
backfat was a guaranty of fertility also on the second parturition. JOHN et al. (2001) 
demonstrated a significant effect of backfat thickness on the litter size and the moment 
of the first insemination. The effect of backfat thickness on fertility was mentioned 
also by LEMBER (1994). Sows reach the maximum fertility (often already at the 3rd 
litter) they are culled and replaced by animals with a better performance (NIBE et al., 
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1995). A similar observation was mentioned also by BÖSCH et al. (1999). 
LUNDEHEIM and ELIASSON-SELLING (1996) concluded that it is difficult to 
estimate the fertility on the second and/or following parturitions only on the base of 
the first litter size.  
The objective of this study was to evaluate the influence of back fat thickness in young 
sows to litter performance in the first and later litters. 
 
 

Material and methods 
Relationships existing among backfat thickness, rank of parturition and numbers of all, 
living and weaned piglets were analyses in a set of 8285 sows of the Large White 
breed. The total number of farms under study was 39. The analysis was performed 
using data about the Performance control of pigs (standard ČSN 46 6164), which were 
obtained from the Pig Breeders Association in  Bohemia and Moravia. This study took 
place within the period of 1994 – 1997. The thickness of backfat was measured with 
the apparatus Piglog 100 of Danish provenience in the course of performance testing 
carried out within the framework of field tests. Measurements were performed in two 
points at the distance of 70 mm from back midline. Animals that passed through these 
performance tests were fed ad libitum on a uniform feed mixture (TESTA). The 
contents of energy and lysine were 13 MJ ME and 11 g , respectively. This test lasted 
for 63 days and began at the age of 12 weeks (+ 4 days).  The size of a tested group 
was 6 to 12 animals per pen and each group consisted of progeny of two boars at least. 
The minimum floor area per sow was 0.8 m2. The average thickness of backfat (mm) 
was calculated on the base of two measurings and corrected to a uniform live body 
weight of 90 kg.  
Besides basic statistical characteristics (mean, standard deviation, variance) the 
analysis involved also calculations of correlation coefficients, which were 
approximated as linear ones. These coefficients were calculated using the unifactorial 
analysis of covariance where the father’s effect was used as the source of variability. 
The analysis of individual systematic effects influencing the phenotypic variation of 
traits under study was performed on the base of a linear model. The following effects 
were used in this model: original herd, backfat thickness, lean meat percentage, 
average daily gain, and parity number. The Tukey-test was used for testing of 
differences. The analysis was performed using the statistical programme UNISTAT 
4.53. (UNISTAT, 1998). 
 
 

Results  
Basic statistical characteristics of backfat thickness and numbers of all, born alive and 
weaned piglets estimated within the framework of performance control of Large White 
sows on the base of different ranks of parturitions are presented in Table 1. These 
means enable indicate that the backfat thickness showed an increasing tendency from 
10.99 mm at the first farrowing to 12.21 mm at the seventh and subsequent 
parturitions. The difference between the backfat thickness at the 1st and the 7th (and 
subsequent) farrowing was 1.22 mm (10,00 %).  
The character of these changes in measured values is linear (Fig.). The increasing 
backfat thickness of sows with a higher number of parturitions indicates that sows with 
a higher percentage of fat remain in the herd for a longer period and that they show a 
positive effect on the average longevity. The analysis of numbers of all, alive-born and 
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weaned piglets again corroborated the fact that the fertility increased with the 
increasing rank of the litter. The obtained results indicate that the lowest number of all 
piglets (10.5) was in the first litter while the highest one (12.09) in the fifth litter. A 
similar trend was observed also in numbers of piglets alive-born, viz. 9.81 vs. 11.05 on 
the first and the fifth parturition, resp.; as far as the weaned piglets were concerned, 
their lowest and highest numbers were recorded in the 1st and the 3rd litter: 8.77 vs. 
9.65, respectively. In this case it is necessary to consider a great effect of exogenous 
factors on the rearing of piglets.  
 
Table 1 
Backfat thickness corrected for a uniform live body weight of 90 kg of and number of piglets born, born alive 
and weaned at different parities of Large White sows (Rückenspeckdicke korrigiert auf einheitliches 
Lebendgewicht von 90 kg und Anzahl der insgesamt geborenen, lebend geborenen und aufgezogenen Ferkel für 
die einzelnen Wurfnummern der Large-White-Sauen) 

Parity n       backfat 
thickness  piglets born born alive weaned piglets 

1st  8285 10.99 ± 1.85 10.50 ± 2.37 9.81 ± 2.22 8.77 ± 2.52 
2nd  5364 11.15 ± 1.87 11.23 ± 2.48 10.53 ± 2.27 9.42 ± 2.62 
3rd  3526 11.26 ± 1.89 11.81 ± 2.57 10.95 ± 2.32 9.65 ± 2.62 
4th 2246 11.48 ± 1.86 11.89 ± 2.61 10.98 ± 2.32 9.63 ± 2.60 
5th  1377 11.67 ± 1.89 12.09 ± 2.48 11.05 ± 2.20 9.51 ± 2.67 
6th 718 11.95 ± 1.92 11.93 ± 2.72 10.86 ± 2.36 9.05 ± 3.09 

7th and more 322 12.21 ± 2.21 11.54 ± 2.63 10.45 ± 2.30 8.01 ± 3.78 
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Figure: Number of total born piglets, born alive and weaned and the backfat thickness of sows on individual 
litters (Anzahl der insgesamt und lebend geborenen sowie der aufgezogenen Ferkel und die Rückenspeckdicke 
der Sauen innerhalb der einzelnen Wurfnummern) 
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The statistical analysis revealed a highly significance (P < 0.001) effect of litter 
number on fertility (Table 2). The backfat thickness did not show a significant effect 
on fertility; however, a certain tendency (P < 0.096) was observed in case of the 
number of all piglets born. 
 
Table 2 
Results of variance analysis of piglet for litter size (Ergebnisse der Varianzanalyse für die Wurfgröße) 
Source of variability piglets born  piglets born alive piglets weaned  

Parity *** *** *** 
Backfat thickness 0.096NS 0.847NS 0.507NS 

*** P < 0.001; NS – non-significant 
 
Coefficients of correlations existing between numbers of all, alive-born and weaned 
piglets on the one hand and the backfat thickness and litter rank of LW sows on the 
other are presented in Table 3. As one can see, the coefficients of correlation existing 
between the backfat thickness and fertility (expressed in numbers of all, alive-born and 
weaned piglets) are mostly negative and range closely around zero.  
 
Table 3 
Correlation coefficients of all, alive-born and weaned piglets on the one hand and backfat thickness on the other 
as dependent on the parity (Korrelation zwischen der Wurfgröße (Anzahl der insgesamt geborenen, lebend 
geborenen und aufgezogenen Ferkel) und der Rückenspeckdicke für die einzelnen Wurfnummern) 

Parity 1st  2nd  3rd 4th  5th   6th  7th   

Number of sows 8,285 5,364 3,526 2,246 1,377 718 322 
Piglets born -0.2160* -0.0380** -0.0307* -0.0249 -0.0717** -0.0391 -0.0157* 

Born alive -0.0325** -0.3530** -0.0342* -0.0474* -0.0911** -0.0034 -0.1227** 

Piglets weaned -0.0047 -0.0057 -0.0156 -0.0482 -0.0530* -0.0195 -0.0730 
*P < 0.05;  **P < 0.01 
 
 

Discussion 
Numerous examinations deal with connection between back fat thickness and litter 
performances. HÜHN (1997) found that gilts with a fat thickness of 13-18 mm yielded 
higher farrowing rates and piglet numbers per 100 inseminated animals then the gilts 
with less fat thickness. KÄMMERER et al. (1998) observed that related to the results 
of all investigated gilts the deviations from total means were ≤ 13 mm side backfat 
thicknes = -0.29  respectively ≥ 18 mm = + 0.18 live born piglets. Similar conclusions 
found GUEBLEZ et al. (1985). KARSTEN et al. (2000) found genetic correlations 
between backfat thickness and total born piglets f rg= 0.18 to 0.25 and WÄHNER et al. 
(2001a) observed significant correlations between side back fat thickness to number of 
born and alive born piglets just like the number of born piglets per 100 inseminated 
sows. Problems associated with the negative correlations existing between meateness 
and reproduction were studied by BRIEN (1986). 
On the other hand VIDOVIC (1988), HEIDLER, HÜHN (1989) and GAUGHAM et 
al. (1995) found a very low phenotypic correlation between the back fat thickness and 
fertility parameters. Similar conclusions were drawn also by NELSON et al. (1990) 
and SUPERCHI et al. (1992). The reason of this results is the different age and weight 
of sows during fat thickness maesurements. 
The results of this investigation indicate that sows with a thicker layer of backfat 
achieve better litter performance (Fig.) and more litter in the course of their lives. 
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WHITTEMORE et al. (1995) mentioned that in primiparous sows an adequate layer of 
back fat assured their good performance anf fertility also after the 2nd farrowing. A 
possible explanation is the hormon budget. So are GnRh and FSH key hormones for 
the endocrine regulation of follicular wave occurence. KANITZ et al. (2001) described 
the influence of estradiol-17ß to follicles mature for example and WÄHNER et al. 
(1995) observed that gilts with some more fat in their body have higher concentration 
of 17ß-estradiol in follicular fluid and in fat. Especially in prooestrus/oestrus a positive 
correlation is found between muscle-fat-relation and hormone concentration. Gilts 
with some more backfat show a higher ovarian activity with more follicles.The limit 
for muscle-fat-relation amount to 0.26 and gilts with some higher muscle-fat-relation 
have a better reproduction performance than gilts with a small fat portion in theit body.  
WÄHNER et al. (2001b) concluded that sows with a high predisposition for 
mobilisation of body fat realised the significant highest rearing performance. 
In this investigation the increasing back fat thickness of sows with a higher number of 
parturitions indicate that a positive effect on the average longevity. The analysis of 
number of all, alive-born and weaned piglets again corroborated the fact that the 
fertility increased linearly. In spite of this, however, it is possible to say that back fat 
thickness was not too hight and that it can be cause of problems when involving gilts 
into the process of reproduction. The early time of measuring and comparatively low 
fat thickness in this field test can be cause that a statistically significant effect of back 
fat thickness on the number of piglets per litter was not demonstrated. This finding 
corresponds with conclusions published by WOLFOVA (1997). Similar conclusions 
were published by GAUGHAN et al. (1995) but he found also that young sows with 
the lowest thickness of back fat layer had a lower number of litters, the birth weight of 
piglets was lower and also the number of weaned piglets was reduced.     
As far as the effect of parity on numbers of all born and alieve piglets were concerned, 
it can be notice that the 3nd – 5nd parities are the best ones.This observation may be 
used when optimising the age structure of the breeding herd. In this investigation 
maximun numbers of all piglets were recorded in the 5th parity, weaned piglets in the 
third parity. Similar results describe RASAJSKI (1990), WITTEMOORE et al. (1995), 
KISNER et al. (1995)  and BÖSCH et al. (1999). 
The results of this field test demonstrate sows with a thicker layer of back fat produced 
litters with a higher number of born alieve and weaned piglets, a positive effect on the 
average longevity and the maximum on fertility performances was rercorded increased 
od first  to the 5th parity.   
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