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The aim of the studies was to determine the relationship between the placenta weight and 
fatness of the sows in late pregnancy, their body weight and reproduction indices. The eva-
luation covered 89 F1 sows (PLW x PL) and their progeny. The high-pregnant sows (104 ±2 
days) were weighed; fatness of animals (points: P1, P2, P3 and P4) and height of musculus 
longissimus dorsi (MLD) was determined (P4M). The reproduction results were controlled: 
the number of totally born, still born and alive piglets, weight of litter and piglet at birth and 
weight of placenta. Depending on the placenta weight (group I ≤3.2 kg, II – 3.3-4.1 kg and III 
≥4.2 kg), the results of reproduction performance of the sows were compared. In group III as 
compared to II and I, fatness and body weight of the sows and reproduction results, expres-
sed as number of the piglets in the litter and weight of the litter, were significantly higher 
(P≤0.05 or P≤0.01). The correlation coefficients between placenta weight and fatness, height 
of MLD and body weight of high-pregnant sows were positive but statistically insignificant. 
Significant positive correlations (P≤0.01) were demonstrated between the placenta weight 
and the number of piglets born in total and born alive in the litter and their weight. It was 
determined that the lower the placenta weight per one piglet born in total was, the higher 
was the number of still born piglets (r =−0.325, P>0.05). The results of own studies indicate 
the role of the placenta weight in shaping the number of piglets born and the weight of the 
newborn animals.   
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Fatness and body weight of the sows are subject to dynamic changes in reproduction 
cycle; lipid reserves decrease and body weight becomes increased [2, 16]. The relation-
ships between fatness, body weight and reproduction functions and reproduction parame-
ters were confirmed in many studies [1, 2, 3, 4, 6, 8, 9, 10, 12, 15, 17]. Mesa et al. [11] and 
van Rens et al. [21] showed also the relationship between body weight, degree of blood 
supply and area of placenta and the number and quality of the piglets born in the litter. As 
it was reported by Mesa et al. [11], the mentioned relationships constituted, in some coun-
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tries, the premise for introduction of the traits connected with the placenta, i.e. its weight 
and degree of blood supply into selection indices. When evaluating the degree of blood 
supply, 5-score scale was used; the lowest degree of blood supply in this scale is expressed 
as 1 and the highest one – as 5. In Poland, there are scarce studies concerning the rela-
tionship between the weight of placenta and production results of the sows [7, 20]. During 
the recent years, the reproduction potential and real fertility and fecundity of the sows have 
been considerably changed [14, 23]; therefore, it seems that determination of physiological-
-productive relationships in the presently managed sows of maternal breeds is justified. 

The aim of the research was to determine the relationship between the placenta weight 
and fatness of high-pregnant sows, their body weight and basic reproduction parameters. 

Material and methods

The evaluation included 89 multiparous sows, F1 crossbreds of Polish Large White and 
Polish Landrace breeds and their progeny, being managed according to the requirements of 
welfare [5] and fed according to the standards [13]. During the research period, i.e. since 104th 
day of gestation up to weaning of piglets on 21st day, the sows were kept in three-part pens 
and were fed the full-ration mixture for suckling sows; 1 kg of the mixture contained 12.7 MJ 
ME, 17% of protein and 1% of lysine. Since the 5th day of life, the piglets were additionally 
fed the prestarter mixture (13.5 MJ ME, 19.9% of protein, 1.53% of lysine). The sows and 
the piglets were covered with the veterinary supervision and prophylactic programme. 

On the 104th day of gestation (±2 days), the sows were weighed and then, backfat thick-
ness on the back and height of loin ”eye” was measured, using ultrasonic apparatus Pig-log 
105. The backfat was measured in the following points: P1 – over the shoulder, in distance 
of 3 cm from medial line of the back; P2 – on the height of the last rib, in distance of 3 cm 
from medial line of the back; P3 – on sacrum, 3 cm from medial line of the back; P4 – on 
the height of the least rib, in distance of 8 cm from medial line of the back. The height of 
loin “eye” (point P4M) was measured behind the least rib at the distance of 8 cm from the 
medial line of the back. The following reproduction results were controlled: the number of 
totally born, alive and still born piglets, weight of the litter and piglet at birth and placenta 
weight. Depending on the placenta weight, the sows were classified in three groups: group 
I – placenta weight ≤3.2 kg; group II – 3.3-4.1 kg and group III ≥4.2 kg.

The results were statistically developed, using the single-factor variance analysis with 
the utilization of the least square method. For calculations, statistical package SPSS was 
employed [19]. Pearson’s correlations between placenta weight and fatness of the sows 
and their body weight, height of loin “eye” and the selected reproduction indicators were 
calculated. The tables contain the least square means and standard errors and the selected 
significant correlations.

Results and discussion

Body weight of the high-pregnant sows was found within the range of 200.4-254.7 kg; 
backfat thickness was as follows: point P1 – 27.0-36.0 mm; P2 – 17.1-23.0 mm; P3 – 
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20.2-30,0 mm; P4 – 20.3-26.2 mm and height of loin “eye” 36.5-45.7 mm. Significant 
differences (P≤0.05; P≤0.01) in reproduction performance were recorded between the 
particular groups (Table 1). The number of the piglet born in total and born alive was 
higher in group III vs. I and II. Weight of the litter differed significantly between gro-
ups I, II and III (P≤0.01); it was the highest in group III. The number of the piglets 
still born was higher in group I as compared to group II (P≤0.05) and III (P≤0.01). The 
weight of the litter per unit of placenta weight and the number of the piglets per 1 kg of 
placenta weight were significantly higher (P≤0.01) in group I in comparison to groups 
II and III.

Table 1 – Tabela 1
Body weight and fatness of the sows and reproduction results in groups of females differing in the weight 
of placenta
Masa ciała i otłuszczenie loch oraz wyniki rozrodu w grupach samic różniących się masą łożyska  

Specification
Wyszczególnienie

Placenta weight (kg)
Masa łożyska (kg)

Se
≤3.2 3.3-4.1 ≥4.2

groups – grupy
I II III

number – liczebność 
24 44 21

Placenta weight (kg) 
Masa łożyska (kg)

2.6 3.8 4.6 0.094

Sow weight (kg)
Masa lochy (kg) 

213.5 215.9 231.3 5.554

Backfat thickness (mm): 
Grubość słoniny (mm): 
            P1 27.42 30.16 31.57 1.120
            P2 17.96 19.36 22.14 0.945
            P3 22.96a 22.84a 27.86b 1.066
            P4 20.83 21.64 23.43 1.042
Height of MLD − P4M (mm)
Wysokość MLD − P4M (mm) 

43.50 42.48 45.52 0.781

Number of born piglets in total (heads)
Liczba prosiąt urodzonych ogółem (szt.)

9.29A 10.68B 11.43B 0.082

Number of alive born piglets (heads)
Liczba prosiąt urodzonych żywo (szt.)

8.87A 10.59Ba 11.43Bb 0.076

Number of still born piglets (heads) 
Liczba prosiąt urodzonych martwo (szt.)

0.42aA 0.09b 0.00B 0.120

Litter weight − alive born piglets (kg) 
Masa miotu − prosięta żywo urodzone (kg)

14.3A 16.7B 19.1C 0.342

Weight of alive piglet at the day of birth (kg)
Masa żywego prosięcia w dniu urodzenia (kg)

1.62 1.59 1.69 0.095

Placenta weight per 1 born piglet in total (kg)  
Masa łożyska na 1 prosię urodzone ogółem (kg)

0.29A 0.37aB 0.41Bb 0.010

Litter weight per 1 kg of placenta (kg)
Masa miotu na 1 kg łożyska (kg)

5.54A 4.33B 4.15B 0.138

Number of piglets per 1 kg of placenta (heads)
Liczba prosiąt na 1 kg łożyska (szt.)

3.65A 2.78Ba 2.49Bb 0.091

a, b – P≤0.05; A, B – P≤0.01
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A positive significant (P≤0.01) correlation between placenta weight and the number of 
the totally born and alive born piglets and their weight was demonstrated (Table 2). The 
lower was the weight of placenta per one totally born piglet, the higher the number of the 
still born piglets was (r=−0.325; P≤0.05).

Table 2 – Tabela 2
Coefficients of correlation between placenta weight and body weight, fatness (P1, P2, P3 and P4) and mu-
sculature (P4M) of the sows and reproduction parameters
Współczynniki korelacji między masą łożyska a masą ciała, otłuszczeniem (P1, P2, P3, P4) i umięśnieniem 
(P4M) loch oraz wskaźnikami rozrodu

Specification 
Wyszczególnienie

Placenta weight 
Masa łożyska

Body weight of the sows in high pregnancy  
Masa ciała loch w ciąży wysokiej 

0.139

Thickness of backfat of the sows in high pregnancy:  
Grubość słoniny loch w ciąży wysokiej:
                 P1 0.204
                 P2 0.149
                 P3 0.168
                 P4 0.040
Height of MLD of sows in high pregnancy – P4M  
Wysokość MLD loch w ciąży wysokiej – P4M

0.085

Weight of alive born piglets in litter
Masa prosiąt urodzonych żywo w miocie

0.622**

Number of born piglets in total  
Liczba prosiąt urodzonych ogółem

0.501**

Number of alive born piglets  
Liczba prosiąt urodzonych żywo

0.572**

Number of still born piglets  
Liczba prosiąt urodzonych martwo

−0.325

**P≤0.01

In own studies, the relationships between the weight of placenta and the weight and 
number of the piglets born were demonstrated. The correlation coefficients, as calculated 
by Gajewczyk et al. [7] indicate that placenta weight may have an influence on weight of 
the litter and number of born piglets and their growth rate since birth until the age of 3 we-
eks. The authors revealed positive and significant (P≤0.05) correlations between placenta 
weight and sow weight before parturition and on the 21st day of lactation. The results of 
own studies do not confirm univocally the mentioned relationships; the calculated corre-
lation, although being positive, was statistically insignificant. The correlation coefficients 
between placenta weight and number of the still born piglets, as being reported by Ga-
jewczyk et al. [7] are different than those ones, obtained in own studies. A negative value 
of correlation coefficient, as being obtained in own studies, indicates that the higher the 
placenta weight is, the lower the number of the still born piglets is. As it was given by Chen 
and Dziuk (1993) and Ryan and Vandenbergh (2002), cit. after Rekiel and Wojtasik [18], 
the necrosis of fetuses decreases together with the increasing life space in uterus. Own and 
cited results are supplementing each other and are approximate. On the other hand, in the 
studies of Gajewczyk et al. [7], the number of the totally born and still born piglets was 
increased together with the increasing weight of placenta. Correlation coefficient between 
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placenta weight and the number of the still born piglets, as calculated by the cited authors, 
was significant and (P≤0.01) was equal to r=0.603. Differences in own results and those 
ones of Gajewczyk et al. [7] could result from different handling with females during 
parturition. In the own experiment, deliveries of the sows were found under supervision 
whereas Gajewczyk et al. [7] did not supply any information on this subject. Management 
of the sows was also differentiated; in the own experiment, the pregnant sows were kept in 
individual pens and in the experiment of Gajewczyk et al. [7], the pregnant females were 
kept in groups (13 animals in pen) The described circumstances could have the effect on 
index of still births in the comparable experiments and different values of correlation coef-
ficients between placenta weight and the number of still born piglets. 

Placenta weight is connected with the weight of the sow at the first mating [11, 22]. It is 
increased together with age and growing body weight of the sows during the period of per-
formance [7]. In consequence, the increase of body weight and dimensions of reproduction 
system of multiparas as compared to primiparas is recorded [16]. In the opinion of Gajew-
czyk et al. [7], the management of the sows has the influence on development and increase 
of body weight and placenta. Maintaining of the piglets in the industrial farms has more 
favourable effect on the weight of placenta and the number of the piglets born in the litter 
as compared to the traditional ones. The cited researchers showed that placenta weight of 
the sows, coming from industrial management was higher than from the traditional one. 

To sum up, it may be stated that fatness and body weight of the sows and reproduction 
indicators, being expressed as the number of the piglets in the litter and the weight of the 
litter were significantly higher in group III versus II and I (P≤0.05; P≤0.01). Correlation 
coefficients between placenta weight and fatness, height of the loin”eye” and body weight 
of high-pregnant sows were positive but statistically insignificant. Significant (P≤0.01) 
positive correlations were demonstrated between the weight of placenta and the number 
of the totally born and alive born piglets in the litter and the weight of the piglets in the 
litter. The lower was the weight of placenta per one totally born piglet, the higher was the 
number of the still born piglets (r=−0.325; P>0.05). The results of own studies indicate a 
significant role of the placenta weight of the sows in shaping the number of the born piglets 
and the weight of the newborn animals. 

REFERENCES

1. BEČKOVÁ R., DANÉK P., VÁCLAVKOVÁ E., ROZKOT M., 2005 – Influence of growth 
rate, backfat thickness and meatiness on reproduction efficiency in Landrace gilts. Czech 
Journal of Animal Science 50, 535-544. 

2. BEYGA K., REKIEL A., 2010 – The effect of the body condition of late pregnant sows on fat 
reserves at farrowing and weaning and on litter performance. Archives of Animal Breeding 
53, 50-64.

3. BOCIAN M., KAPELAŃSKI W., GRAJEWSKA S., JANKOWIAK H., KAPELAŃSKA 
J., DYBAŁA J., BIEGNIEWSKA M., WIŚNIEWSKA J., 2010 – Wpływ grubości słoniny 
określanej przyżyciowo na wartość hodowlaną i rozpłodową loch rasy wielkiej białej polskiej 
i polskiej białej zwisłouchej użytkowanych w regionie Pomorza i Kujaw. Roczniki Naukowe 
Polskiego Towarzystwa Zootechnicznego 6, 3, 17-24.



104

A. Rekiel i wsp.

4. ČECHOWA M., TVARDOŇ Z., 2006 – Relationships between backfat thickness and pa-
rameters of reproduction in the Czech Large White sows. Archives of Animal Breeding 49, 
363-369.

5. EU, 2001 – EU Council Regulation no. 2001/88 of 23 October 2001 amending Directive 
91/630 EEC laying down minimum standards for the protection of pigs.

6. FILHA W.S.A., BERNARDI M.L., WENTZ I., BORTOLOZZO F.P., 2010 – Reproductive 
performance of gilts according to growth rate and back fat thickness at mating. Animal Re-
production Science 121, 139-144.

7. GAJEWCZYK P., KWOŁEK A., SZURKO J., 2008 – Masa łożyska a wyniki produkcyjne 
loch rasy polskiej białej zwisłouchej użytkowanych na fermie tradycyjnej i przemysłowej. 
Zeszyty Naukowe UP Wrocław, Biologia i Hodowla Zwierząt, LVI, 566, 35-43.

8. GRZYB M., REKIEL A., WIĘCEK J., 2007 – Wpływ przyrostu dziennego, otłuszczenia i 
mięsności oszacowanych przyżyciowo loszek rasy pbz na ich użytkowość rozpłodową. Rocz-
niki Naukowe Polskiego Towarzystwa Zootechnicznego 3, 2, 71-77.

9. HOLM B., BAKKEN M., KLEMETSDAT G., VANGEN O., 2004 – Genetic correlations 
between reproduction and production traits of Landrace sows in Thailand. Journal of Animal 
Science 85, 53-59. 

10. KAWĘCKA M., MATYSIAK B., KAMYCZEK M., DELIKATOR B., 2009 – Relationships 
between growth, fitness and meatiness traits in gilts and their subsequent reproductive perfor-
mance. Annals of Animal Science 9, 249-258.

11. MESA H., SAFRANSKI T.J., JOHNSON R.K., LAMBERSON W.R., 2003 – Correlated re-
sponse in placenta efficiency in swine selected for an index of components of litter size. 
Journal of Animal Science 81, 74-79.

12. MUCHA A., ORZECHOWSKA B., TYRA M., KOSKA M., 2010 – Zależności pomiędzy 
wynikami oceny przyżyciowej loszek a ich późniejszym otłuszczeniem, umięśnieniem oraz 
płodnością. Roczniki Naukowe Polskiego Towarzystwa Zootechnicznego 6, 4, 59-70.  

13. NORMY ŻYWIENIA ŚWIŃ, 1993 – IFiŻZ PAN w Jabłonnie. Omnitech Press, Warszawa.
14. ORZECHOWSKA B., MUCHA A., 2009 – Ocena użytkowości rozpłodowej loch. Stan 

hodowli i wyniki oceny świń. Wydanie własne IZ, Kraków, XXVIII, 3-19.
15. REKIEL A., 2000 – Wpływ umięśnienia i otłuszczenia loch na ich użytkowość rozpłodową. 

Konf. Nauk. „Mięsność świń w Polsce – doskonalenie i ocena”. Mater. Konf., tom I – Re-
feraty, Jastrzębiec 30-31.05, 63-86.

16. REKIEL A., 2002 – Wpływ odmiennych technik zasuszania na poziom rezerw tłuszczowych 
i wyniki reprodukcji loch. Rozpr. hab., poz. 246, Wyd. SGGW, 1-99. 

17. REKIEL A., WIĘCEK J., 2002 – Wpływ otłuszczenia, umięśnienia i masy ciała loszek przy 
pierwszym pokryciu na ich dalszą użytkowość rozpłodową. Prace i Materiały Zootechnicz-
ne. Zeszyt Specjalny 13, 131-138. 

18. REKIEL A., WOJTASIK M., 2010 – Proporcja płci w populacji w aspekcie maksymalizacji suk-
cesu reprodukcyjnego. Roczniki Naukowe Zootechniki. Monografie i Rozprawy 44, 4, 75-84.

19. SPSS 12.0 for Windows user’s Guide. by SPSS Ins. (USA), 2006.
20. SURDACKI Z., JÓŹWIAKOWSKA A., WIELBO E., BURDZANOWSKI J., 1983 – 

Wpływ niektórych czynników nie genetycznych na użytkowość rozpłodową loch. Zależność 
użytkowości rozpłodowej loch od zmian grubości słoniny i masy łożyska. Przegląd Naukowej 
Literatury Zootechnicznej. Roczn. XXVIII/1982/, 113-122. 



105

Relationships between placenta weight and fatness of body weight...

21. VAN RENS B.T.T.M., DE KONING G., BERGSMA R., VAN DER LENDE T., 2005 – Pre-
weaning piglet mortality in relation to placenta efficiency. Journal of Animal Science 83, 
144-151.

22. WILSON M.E., 2002 – Role of placental function in mediating conceptus growth and sur-
vival. Journal of Animal Science 80, E195-E201.

23. WYNIKI OCENY TRZODY CHLEWNEJ W 2009 ROKU. 2010 – PZHiPTCh „POLSUS”, 
Warszawa.

Anna Rekiel, Justyna Więcek, Justyna Bartosik, Karolina Beyga

Zależności między masą łożyska a otłuszczeniem i masą ciała  
 wysoko prośnych loch oraz wybranymi wskaźnikami rozrodu 

S t r e s z c z e n i e
Celem badań było określenie zależności pomiędzy masą łożyska a otłuszczeniem loch w wysokiej 

ciąży, ich masą ciała oraz wskaźnikami rozrodu. Oceną objęto 89 loch F1 (wbp x pbz) i ich potomstwo. 
Lochy w wysokiej ciąży (104 ±2 dni) były ważone; mierzono też grubość słoniny w czterech punktach 
na grzbiecie (P1, P2, P3, P4) i wysokość mięśnia polędwicy (P4M). Kontrolowano wyniki rozrodu: 
liczbę prosiąt urodzonych ogółem, żywo i martwo, masę miotu i prosięcia przy urodzeniu oraz masę 
łożyska. W zależności od masy łożyska (grupa I ≤3,2 kg, II – 3,3-4,1 kg, III ≥4,2 kg) porównano 
wyniki użytkowości rozpłodowej loch. Wykazano istotnie większe otłuszczenie i masę ciała loch oraz 
wskaźniki rozrodu wyrażone liczbą prosiąt w miocie i masą miotu w grupie III w porównaniu do grupy 
II i I (P≤0,05 lub P≤0,01). Współczynniki korelacji między masą łożyska a otłuszczeniem, wysokością 
mięśnia polędwicy i masą ciała wysoko prośnych loch były dodatnie, ale statystycznie nieistotne. 
Istotne dodatnie korelacje (P≤0,01) wykazano między masą łożyska a liczbą prosiąt urodzonych 
ogółem i żywo w miocie oraz masą prosiąt w miocie. Im mniejsza była masa łożyska przypadająca 
na jedno prosię urodzone ogółem, tym liczba prosiąt urodzonych martwo była większa (r=−0,325, 
P>0,05). Wyniki badań własnych wskazują na znaczenie masy łożyska w kształtowaniu liczby prosiąt 
urodzonych i masy noworodków. 
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