
699

Morphometric characteristics of the ovaries of gilts 
depending on their growth rate and body weight at 
slaughter 
B. Szostak1 and A. Apostolov2 
1 University of Life Sciences in Lublin, Faculty of Agricultural Science, 22-400 Zamość, Poland 
2 Agricultural Institute, BG - 9700 Shumen, Bulgaria

Abstract

Szostak, B.  and A. Apostolov, 2014. Morphometric characteristics of the ovaries of gilts depending on 
their growth rate and body weight at slaughter. Bulg. J. Agric. Sci., 20: 699-702

The aim of the study was to determine the effect of lifetime daily weight gain and body weight at slaughter on the size of 
ovaries in gilts. The study was carried out on 105 gilts that were crossbred from Polish White Landrace sows and Polish Large 
White boars and raised on breeding farms. The gilts were divided into three groups according to their growth rate:  I – gilts 
with lifetime daily weight gain of 400-500 g; II – 501-600 g; and III – 601-700 g. To determine the effect of body weight at 
slaughter on the condition of the ovaries and on the number of corpora lutea on the ovaries, the gilts were divided into four 
groups: I – 80-90 kg; II – 91-100 kg; III – 101-110 kg; and IV – 111-120 kg. The growth rate of the gilts, measured as lifetime 
daily weight gain, was found to significantly affect the development of the ovaries (dimensions and weight). The largest pa-
rameters were noted for the ovaries of gilts with daily weight gain in the 400-500 g range. The weight of the gilt at slaughter 
significantly influenced the weight of the ovaries. The greatest ovary weight was observed in the gilts from the 111-120 kg 
weight group.
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Introduction
The development of the reproductive organ in gilts begins 

during foetal life. If the foetus is malnourished during this 
period, the development of the ovaries and uterus is impaired, 
which has a negative impact on the later fertility of the sows 
(Migdał et al., 2004). In subsequent stages of life the repro-
ductive system of the gilt undergoes intensive changes, from 
the moment of birth until full physical maturity. These chang-
es affect both morphometric and histological characteristics 
(Maciołek, 1999; Mroczek, 2002; Walkiewicz and Wielbo, 
1984). The dynamics of changes in the development of the 
reproductive organs in gilts are influenced by endogenous 
and exogenous factors (Akińcza, 2008; Bidanel et al., 1996; 
Gajewczyk, 2001). Intensive selection aimed at improving 
fattening and slaughter traits can lead to underdevelopment 
of internal organs. Studies by many researchers indicate that 
the reproductive organs of gilts reared in different environ-
mental conditions exhibit substantial variation in weight, size 
and histological structure (Branny and Kaczmarczyk, 1980; 
Czarnecki and Owsianny, 1994; Klocek et al., 1998; Walk-

iewicz and Wielbo, 1984). Szostak and Sarzyńska (2006) 
observed that the weight of the ovaries and of the corpora 
lutea and corpora lutea spuria on both ovaries was greater in 
gilts reared in small-scale farming conditions. The authors 
also noted a considerably higher percentage of developmental 
defects of the ovaries in industrially farmed gilts. Kotowski 
(2011) reports that genital tract development in gilts reared 
in large-scale farming conditions (housing with no paddock, 
limited light, complete feed rations) is slower than in those 
reared on small-scale pig farms. 

Developmental anomalies in the reproductive system of 
sows are difficult to identify and are rarely diagnosed based 
on clinical examination. Causes of infertility in sows are 
most often diagnosed based on external symptoms, which of-
ten results in an incorrect diagnosis (Kauffold et al., 2005). 
Post-slaughter evaluation of the female reproductive organs 
is one means of monitoring problems associated with repro-
duction (Karvaliene et al., 2007). Post-slaughter examination 
of ovaries of gilts of various ages, raised in particular farm 
conditions, may be highly useful in breeding practice.
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The aim of the study was to determine the effect of life-
time daily weight gain and body weight at slaughter on ovary 
size in gilts.

Material and Methods

The study was conducted on 105 gilts crossbred from Pol-
ish White Landrace sows and Polish Large White boars and 
raised on breeding farms. They were kept in conditions typi-
cal of small-scale farms. Feeding in each age category was 
in accordance with norms (Grela et al., 2009). In order to de-
termine the effect of growth rate on the condition of the ova-
ries (dimensions and weight), the gilts were divided into three 
groups. Group I consisted of gilts with daily weight gain of 
400-500 g, group II – 501-600 g and group III – 601-700 g. To 
determine the effect of body weight at slaughter on the condi-
tion of the ovaries and on the number of corpora lutea on the 
ovaries, the gilts were divided into four groups: I – 80-90 kg, 
II – 91-100 kg, III – 101-110 kg and IV – 111-120 kg.

The age of the gilts, which was necessary to determine 
daily weight gain, was established based on the breeding doc-
umentation conducted by the farm (registry of births). The av-
erage birth weight was subtracted from the weight of the gilt 
at slaughter, and the difference was divided by the number of 
days from birth to slaughter. All animals were slaughtered at 
the same slaughterhouse, according to the same procedures.  

Immediately after slaughter the ovaries of the gilts were 
collected for morphometric analysis. The following measure-
ments were made: 

- weight of left and right ovary (g);
- length of left and right ovary (cm);
- width of left and right ovary (cm);
- number of corpora lutea on left and right ovary. 
The data were analysed statistically by one-way analysis 

of variance using the Statistica software package.  

Results and Discussion

Table 1 presents the dimensions of the ovaries of gilts with 
different growth rates. The longest ovaries both left and right, 

were noted in the gilts with the lowest daily weight gain, be-
tween 400 and 500 g. The mean ovary length in this group 
differed significantly (p≤0.05) from the mean ovary length 
in gilts from the group with the highest daily weight gain 
(gr. III). No significant differences in ovary width were found 
between groups, but a decrease in ovary width can be ob-
served as growth rate increases. The coefficient of variation 
for ovary length ranged from 20.5% to 23.1%, with the high-
est value attained in the group of gilts with low daily weight 
gain. The coefficient of variation for ovary width was similar, 
and had the highest value in the fastest-growing gilts (gr. III). 
Our earlier study (Szostak and Sarzyńska, 2006) of ovaries of 
gilts raised in different farming systems found that this factor 
did not significantly influence the weight and linear dimen-
sions of the ovaries. The only tendency observed was better 
gonad development in gilts raised on small-scale farms. The 
mean weight of the left ovary in these gilts was 4.82 g, which 
was 0.87 g higher than that of the left ovary in gilts from in-
dustrial farms. Moreover, more corpora lutea were found on 
the ovaries of gilts from small-scale farms. The higher aver-
ages for the weight of the left ovaries translated into better 
functionality and in consequence more oocytes.  

The weight of the ovaries in the groups of gilts analysed 
varied depending on the growth rate of the gilts (Table 2). 
The data indicate that the weight of the ovaries is associated 
with their dimensions. The greatest ovary weight (left and 
right) was noted in gilts from group I (with the lowest growth 
rate). The average weight of the left ovary was 4.53 g, and 
that of the right ovary was 4.21 g. The coefficient of varia-
tion for this trait was highest (15.1%) for the left ovary in the 
gilts with the lowest daily weight gain (gr. I). The weight of 
the ovaries of the gilts in group II was similar to that noted in 
group I. The weight of the ovaries in the group III gilts, whose 
daily weight gain was 601-700 g, differed significantly from 
that observed in groups I and II. The differences between the 
groups were at a level of p≤0.05. Ovary weight is very im-
portant in reproduction because it determines the number of 
ovulated oocytes (Grermanova et al., 1993; Szostak, 2005).

Table 3 illustrates the effect of the body weight of gilts at 
slaughter on the weight of their ovaries. The ovary measure-

Table 1 
Size of ovaries of the gilts at different growth rate

Group Growth 
rates, g

Length of left ovary,  
cm

Breadth of left ovary, 
cm

Length of right ovary, 
cm

Breadth of right ovary, 
cm

x V% x V% x V% x V%
I 400-500 3.91a 21.5 2.13 20.5 3.71a 23.1 2.33 19.4
II 501-600 3.48 22.1 2.08 21.3 3.22 21.2 2.11 20.5
III 601-700 2.21a 21.8 1.65 22.4 2.10a 20.5 1.51 22.3

Values in columns marked with the same letters differ significantly at p≤0.05
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ments showed that greater body weight in the gilts resulted in 
increased ovary weight. The greatest ovary weight was ob-
served in the gilts whose body weight was 111-120 kg, and 
differed significantly from that of the gilts in groups I (80-90 
kg) and II (91-100 kg). Fairly large variation in ovary weight 
can be observed in all of the groups, indicated by coefficients 
of variation ranging from 21.6% to 25.6%. In all of the body 
weight groups the mean weight of the left ovary was higher 
than that of the right ovary. This was also true of gilts with 
different growth rates (Table 2). Other authors have obtained 
similar results (Walkiewicz and Kondracki, 1988).

No significant differences were noted in the number of 
corpora lutea in gilts with different body weights (Table 4). 
However, slightly more corpora lutea were noted on left ova-
ries than on right ovaries. An identical number of corpora 
lutea on both ovaries (15.1) was observed in the gilts in the 
80-90 kg and 111-120 kg weight groups. The variation for this 
trait in the gilts from the weight groups analysed ranged from 
20.03% to 23.45%. The lowest variation in the number of cor-
pora lutea on the left ovaries was noted in the group of gilts 
whose body weight ranged from 101 to 110 kg, while in the 
case of the right ovaries the greatest variation was in the group 
with a body weight of 111-120 kg. In gilts produced by cross-
ing modern breeds it is difficult to establish the relationship 
between body size and the age at which they reach sexual ma-
turity, and thus the state and functioning of the ovaries (Koc-
zanowski et al., 2004). Taking into account that in as many 
as 60% of cases of culling of primiparous sows the cause is 

unsuccessful reproduction (Dourmand et al., 1994), and that 
underdevelopment of reproductive organs is difficult to diag-
nose based on clinical examinations, it would be advisable 
in breeding practice to more frequently draw information on 
reproductive problems from post-slaughter testing.  

Conclusions

Modern farming methods based on the use of fast-grow-
ing breeds create new determinants that may affect young, 
growing organisms. These effects may include changes in the 
development of the ovaries. The growth rate of gilts, mea-
sured as lifetime daily weight gain, significantly affects the 
development of the ovaries (dimensions and weight). The 
largest parameters were noted in the ovaries of gilts whose 
daily weight gain ranged from 400 to 500 g.

The weight of the gilt at slaughter significantly affected 
the weight of the ovaries. The greatest ovary weight was ob-
served in the gilts from the 111-120 kg weight group.
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