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Abstract. The article presents the causes and frequency of occurrence of ovarian cysts in sows. The literature indicates that the pathogenesis of ovarian cysts 
is a complex process linked to dysfunction of the mechanisms responsible for ovarian follicle development and ovulation. Disturbances in hormonal 
interactions often originate in stress situations associated with difficulties in adaptation. According to many authors, large-scale farming places a substantial 
burden on animals, leading to disturbances in the homeostasis of the organism and thereby contributing to the occurrence of reproductive disorders. The 
authors of this paper have presented literature data and their own observations pertaining to the frequency of occurrence of ovarian cysts in herds of sows. 
They have described the symptoms accompanying this type of disorder and presented diagnostic methods, emphasizing the key role of post-slaughter 
evaluation of the reproductive organs of sows. 
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Introduction

In addition to normal structures, i.e. follicles from 1 to 8 mm and 
corpora lutea, hemorrhagica, or less often albicantia, pathological 
formations may also be found on the ovaries, which is defined in the 
literature as polycystic ovarian degeneration (POD) or a single cyst 
(S.C.). Ovarian cysts are fluid-filled structures with a diameter of at 
least 11 mm, although the diameter may exceed 60 mm. Three basic 
types of cysts are distinguished: follicular, luteal and corpus albicans 
cysts (Dimitrov et al., 2000; Szulańczyk, 2009, Vargas et al., 2009).

Follicular ovarian cysts are derived from ovarian follicles which 
did not undergo ovulation but continued to grow, attaining a diameter 
of 11 mm or more (Vargas et al. 2009). Ovarian cysts originating in 
ovarian follicles contain fluid and their size can reach even several 
centimetres. Their structure is similar to that of an ovarian follicle with 
a thickened wall. Cysts can also be derivatives of corpora lutea with 
a granular structure (Pribul, 1968).  

Ovarian cysts may occur on one or both ovaries and be single or 
multiple. They differ in size and in the degree of luteinization, and 
thus in the thickness of their walls. Usually several types of cysts are 
present at the same time; rarely is only one type of cyst observed on 
an ovary. Two types of ovarian cysts can be distinguished in pigs: 
polycystic degeneration (more than 10 cysts on the ovaries) and 
oligocystic degeneration (up to 10 cysts on the ovaries) (Fitko, 
1963). Both types are subject to changes and can change into yet 
another form (Mencel, 2008; Szulańczyk-Mencel and Bielas, 2010).  

Cysts can vary in size, number and form, and may occur alone 
or alongside normally developing ovarian follicles and corpora lutea. 
Single cysts in a normally functioning ovary do not significantly affect 
the fertility of sows. Reproductive disorders occur only when cysts 
prevent the functioning of the entire ovarian surface of the glands. 

Such cysts attain a substantial size, even up to 5 cm in diameter, and 
cause the entire ovary to take on unusual dimensions (Kotowski and 
Kotowski, 2008).  

Cystic formations on the ovaries can be present not only in 
sterile sows but also in fertile or even pregnant ones. The aetiology 
of the disorder is little known, but it is believed to be linked to 
functional disorders of the endocrine system (Kozłowska et al., 
2013). 

Some authors distinguish three types of ovarian cysts in 
multiparous sows: single, small multiple and large multiple cysts. 
Single cysts reach a diameter of 2-3 cm and occur in the presence of 
corpora lutea. They probably originate from a follicle that has failed 
to ovulate, and are not causally linked to infertility. Small multiple 
cysts occur in large numbers on one ovary. They do not cause 
destruction of the membrana granulosa, but they lead to endometrial 
hyperplasia (Peters, 2005; Kotowski and Kotowski, 2008). A 
significant link has been demonstrated between the presence of 
ovarian cysts and histological changes in the ovaries, Fallopian 
tubes and endometrium which cause reproductive dysfunction. If 
this condition persists, it can lead to permanent changes in these 
organs and thereby cause permanent infertility in females (Szostak 
and Sarzynska, 2006).  

A clinical symptom associated with small multiple cysts is 
pronounced irregularity of the occurrence of libido, with intensive but 
inconstant symptoms of oestrus. Large multiple cysts occur fairly 
often, with diameters of even about 5 cm. There may be 2-5 cysts on 
one ovary. In such sows oestrus generally does not occur (Peters, 
2005; Kotowski and Kotowski, 2008).

Causes of ovarian cysts

Studies on the pathogenesis of ovarian cysts must consider 
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many potential contributing factors (Fitko et al., 1995, 1996; 
Kozłowska et al., 2013; Pierre et al., 2016). Overcrowding of animals 
in the pen and the room in which they are housed, long battles 
between females for position in the herd, excessive noise levels, 
zootechnical and veterinary procedures, and improper treatment of 
animals by personnel are the main causes of stress, which results in 
impairment of ovary function. Disturbances in hormonal interactions 
often originate in stress situations associated with difficulties in 
adaptation. Large-scale farming places a substantial burden on 
animals, leading to disturbances in the homeostasis of the organism 
and thereby contributing to the occurrence of reproductive 
disorders. Particularly in stress situations of long duration, secretion 
of luteinizing hormone (LH) is inhibited, which is conditioned by a 
high level of Adrenocorticotropic Hormone (ACTH) or catecholamine 
(stress hormones). This leads to impairment of ovarian follicle 
development, lack of ovulation, and thus the appearance of cysts on 
the ovaries (Turner et al., 2002; Madej et al., 2005). Cystic 
degeneration in the ovaries may also result from hormonal injections 
(Pregnant Mare Serum Gonadotropin - PMSG and Human 
Chorionic Gonadotropin - HCG) used in sows after the piglets have 
been weaned in order to synchronize oestrus and ovulation (Hall et 
al., 1993). If used at the wrong time, they can cause disturbances in 
ovarian follicle development (Nissen et al., 1995). This leads to 
overlapping of the activity of exogenous and endogenous hormones 
during follicle growth and to disturbances in the ovulation process. 
According to Kozłovska et al. (2013) cysts in the ovaries may be 
formed after the injection of dexamethasone at the middle of oestrus. 
This state can also be induced by high doses of progestogens, 
because they exert an inhibitory effect, via a feedback mechanism, 
on the anterior lobe of the pituitary gland, blocking the release of 
follicle-stimulating hormone (FSH) and luteinizing hormone (LH) – 
factors essential for the normal growth, maturation and ovulation of 
ovarian follicles (Nissen et al., 1995). There is also a tendency for 
cystic ovarian syndrome to occur in sows with hypothyroidism, as 
the thyroid plays a key role in ovarian activity, steroidogenesis, and 
the differentiation and maturation of ovarian follicles (Fitko et al., 
1995, 1996). A predisposition associated with the age of sows has 
been found as well (higher occurrence of the disorder in multiparous 
sows). Cysts may also be caused by contaminated feed, e.g. by 
mycotoxins (Szulanczyk-Mencel and Bielas, 2010). The rhythm of 
reproductive cycles and fertility can also be negatively affected by 
excessive amounts of protein and legumes (plant oestrogens) in the 
diet or goitrogenic and antithyroid fodders (rapeseed oilcakes, 
rutabaga or marrow-stem kale) (Fitko, 1963).

Similar causes of the appearance of ovarian cysts are reported 
by other authors (Pribul, 1968), who believe that they are induced by 
factors independent of the animal itself, including diet (e.g. 
zearalenone in feed), infectious diseases, and frequent use of 
hormonal preparations. The mechanisms of the effect of diet on 
reproduction can be explained by inhibition of GnRH pulses. 
Moreover, dietary factors can directly influence ovary function. 
Restrictive feeding of sows during lactation has been found to delay 
oestrus and reduce the number of ovulating follicles. However, it is 
generally presumed that in the case of cystic ovarian degeneration in 
pigs improper diet does not significantly influence the development 
of the disease (Szulańczyk, 2009).

Abnormalities in systems regulating ovarian function may result 
in hypergonadism or hypogonadism. Hypergonadism is manifested 
as accelerated maturation and ovulation of follicles (superovulation), 
overproduction of oestrogens and androgens and transformation of 
preovulatory follicles into functional or hormonally inactive follicular 
cysts, and following their complete or partial luteinization, luteal 

cysts. In this state more pronounced symptoms of oestrus and the 
shortening or absence of reproductive cycles often occur. 
Hypogonadism is most often caused by secretory hypofunction of 
the hypothalamic-pituitary-adrenal axis and a deficiency of some 
nutrients in the diet (protein, vitamins or mineral salts). This is 
manifested as a decrease in the weight of the ovaries and 
development of follicles and the absence of ovulation and 
reproductive cycles. Ovarian function is also subject to other 
external stimuli, mainly environmental, such as lighting or 
temperature (Kotowski, 2012, httm//www.portalhodowcy.pl).    

Cystic ovarian degeneration (COD) in sows results from 
disturbed hormonal equilibrium after parturition and during 
heightened lactation. The cause of these changes is abnormal 
negative feedback of the low level of ovarian oestrogens to the 
neurosecretory nuclei and receptors in the hypothalamus, which 
disturb the rhythm of the release of GnRH from the hypothalamus, 
and then cause similar disturbances in secretion of LH from the 
pituitary gland. Disruptions in GnRH and LH pulses cause a 
substantial decrease in preovulatory LH secretion, which leads to 
impairment of follicle development, failure to ovulate, disturbances 
in steroidogenesis in the ovaries and the appearance of cysts. A 
distinctive characteristic of pigs is that cysts are easily formed in the 
ovaries as a result of natural stress or following the use of stress 
hormones – Adrenocort icotropic hormone (ACTH) and 
glucocorticoids (Kust and Schaetz, 1972; Close and Liptrap, 1975; 
Almond and Richards, 1991; Ebbert et al., 1993; Moriyoshi et al., 
1996; Rajska, 2004; Almond, 2007; Martinat-Botté et al., 2010; 
Knox, 2015).

Functional impairment of the thyroid is linked to a wide range of 
reproductive problems. Regulatory disturbances on the ovarian-
adrenal-thyroid axis result in significant abnormalities in serum 
concentrations of sex hormones and elimination of characteristic 
fluctuations and peaks in the secretion of these hormones in the 
perioestrous period. Thyroid hormones, as well as gonadotropins 
and steroid hormones, have important roles in the regulation of the 
porcine ovarian follicle function (Maruo et al., 1987; Gregoraszczuk 
et al., 1998) and are found in porcine ovarian follicular fluid 
(Stankiewicz et al., 2008). It has been reported that thyroid 
hormones increase the effect of follicle stimulating hormone on 
functional differentiation of cultured porcine granulosa cells (Maruo 
et al., 1987). However, exactly how thyroid hormones contribute to 
the pathogenesis of ovarian cysts is unknown and might be based on 
interactions in the ovaries and the central or peripheral interrelations 
(Stankiewicz, 2017). It is possible that such interactions with thyroid 
hormones involve a bone morphogenetic protein 15 (BMP-15) and 
growth differentiation factor 9 (GDF-9), which belong to the 
transforming growth factor β (TGF-β) superfamily. It is supposed that 
BMP-15 and GDF-9 are involved in hormonal regulation of the 
hypothalamic–pituitary–ovary axis (Paulini and Melo, 2011). These 
factors, depending on the stage of follicular development, may 
increase or weaken the influence of gonadotropins on the ovarian 
follicle (Knight and Glister, 2006; Crawford and McNatty, 2012). 
Recent work has suggested a role for BMP-15 and GDF-9 in the 
pathogenesis of follicular cysts in gilts and sows (Stankiewicz and 
Błaszczyk, 2014, 2016).

Analysis of the effect of the duration of lactation on the 
occurrence of ovarian cysts showed that they appear considerably 
more frequently when piglets are suckled for less than 14 days. 
Ovarian cysts were observed more often in sows separated from 
piglets within hours of their birth (Castagna et al., 2004).

Persistent ovarian cysts that would disrupt reproductive cycles 
for long periods and cause long-term infertility do not generally occur 
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in pigs. In the aetiology of COD in pigs, unlike in cattle, no genetic 
basis for the disease has been found. On the other hand, age-
dependence of susceptibility to cysts has been shown in pigs, as 
they occur more often in multiparous sows (Fitko, 1998).

The length of the weaning-to-oestrus interval also influences 
the occurrence of ovarian cysts. The disorder is more likely to 
develop in sows in which oestrus has appeared less than 3 days 
after weaning. The increased risk of ovarian cysts in sows in which 
lactation lasts less than 14 days or the weaning-to-oestrus interval is 
less than 3 days is linked to the development of ovarian follicles to 
pre-ovulation size and their production of oestrogens in an amount 
sufficient to induce oestrus. Inadequate levels of LH in these sows 
inhibit ovulation, leading to the transformation of unovulated follicles 
into cysts. At the time of weaning, sufficient frequency of LH pulses 
together with the ability of ovarian follicles to react to this hormone is 
essential for the normal growth and ovulation of follicles 
(Szulańczyk, 2009). 

The literature contains suggestions of seasonal occurrence of 
ovarian cysts (Karvaliene et al., 2007). Research on the existence of 

a link between the occurrence of ovarian cysts and the time of year 
indicate that the problem increases in the spring, which would be 
linked to the increase in ambient temperature and photoperiodism 
(Fitko, 1963; Kurzok, 2001). Not all authors, however, support the 
view that the incidence of ovarian cysts is correlated with the season 
of the year. 

Research on the frequency of ovarian cysts in sows 

Bostedt and Ebbert (1999) research was conducted in the 
conditions of a large-scale farm, on representative material 
consisting of 495 sows awaiting culling due to infertility. After 
slaughter the ovaries and uterus were removed and examined 
macroscopically. In this way 79 sows (15.95%) with varying degrees 
of cystic ovary syndrome were identified. The ovaries were 
measured and the number of cysts was determined. The results of 
the study are presented in the tables.  

The macroscopic anatomical examination by the authors cited 
showed that cysts were present in varying numbers (Table 1).

Table 1. Distribution of the frequency of follicular cysts (≤15 mm in diameter) on the ovaries of sows (by Bostedt and 
Ebbert, 1999)

Number of cysts

Criterion

Sows (n = 79)

%

1 - 10

29

37

11 – 20

24

30

21 – 30

16

20

31 – 40

6

8

41 – 50

4

5

The sows were divided into those with and without corpora lutea 
co-occurring with the cysts. During the examinations it was observed 
that in the case of simultaneously occurring cysts and corpora lutea 
cysts were less frequent (1-10) than in the case of cysts alone (> 21 
cysts) – Table 2. 

Cysts of varying size and with contents of varying colour were 
observed on the ovaries. The size distribution, however, was 
independent of the criterion 'presence or absence of corpora lutea' 
(Table 3).

In addition, in all cases analysed morphologically, functional 
corpora lutea were distinguished from those with limited function, 

concerning their structure and the intensity of colour.  Based on the 
macroscopic differentiation, a dependency was observed between 
the cyclic activity of the ovaries and the number of cysts present. 
During the retrospection a regular or disrupted cycle was recorded in 
animals with fewer cysts (≤10 cysts/animal) and active corpora lutea 
(p≤0.01), while the animals with more cysts (>10 cysts/animal) and 
poorly functioning corpora lutea exhibited no outwardly recognizable 
oestrus or oestrous cycles.

Our observations

Observations were carried out in 2013-2014 on 120 gilts and 30 
older sows from large-scale farms. The animals were slaughtered in 
the Meat Processing Plant, town of Tomaszów Lubelski (Poland). 
Immediately after slaughter the reproductive organs were collected 
and transported to the Department of Animal Keeping and Breeding 
in Zamość to undergo morphometric evaluation and examination for 
the presence of ovarian cysts. The post-slaughter evaluation of the 
ovaries in the population of gilts revealed seven cases of occurrence 
of ovarian cysts, which was 5.5% of all animals tested. Ovarian cysts 
were observed in three (10%) of the 30 sows tested (Table 4).

Table 2. Occurrence of corpora lutea alongside ovarian 
cysts in sows (by Bostedt and Ebbert, 1999)

Criterion

Sows (n=79)

%

With corpora lutea

50

63

Without corpora lutea

29

37

Table 3. Size distribution of ovarian cysts in sows with 
co-occurring corpora lutea and without corpora lutea 
(by Bostedt and Ebbert, 1999)

Criterion
Only ≤ 1.5 Only ≤ 1.5 Only ≤ 1.5

Diameter of cysts, mm

Sows with corpora 

lutea (n=50)

%

Sows without corpora 

lutea (n=29)

%

6

3

10

66

17

59

28

9

31

Table 4. Frequency of occurrence of cysts on the ovaries 
of gilts and sows 

Specification Number %

Number of gilts with cysts on one ovary

Number of gilts with cysts on two ovaries

Total

Number of sows with cysts on one ovary

Number of sows with cysts on two ovaries

Total

4

3

7

2

1

3

3.3

2.5

5.8

6.7

3.3

10.0

333 14
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The data obtained from our own observations pertaining to the 
frequency of occurrence of cysts on the ovaries of gilts and older 
sows are within the range reported by other authors (Fitko, 1963; 
Bostedt, 1996; Kurzok, 2001). In another of our own studies on the 
state of reproductive organs of gilts raised in different farming 
systems, we found that ovarian cysts occurred twice as often in gilts 
from large-scale farms (3.2%) than in gilts from small farms (Silvia et 
al., 2002).

As in other studies, the frequency of ovarian cysts was higher in 
older sows than in young gilts. The cysts observed were of various 
sizes and were present in varying numbers and forms, as illustrated 
by the photographs (Figures 1 and 2).

Animal breeding problems resulting from the presence of 
ovarian cysts

Many authors (Close and Liptrap, 1975; Szostak and 
Sarzynska, 2006; Cech and Dolezel, 2007; Vasilev, 2013) write that 
the lack of symptoms is one reason for the difficulty of diagnosing 
cystic ovarian degeneration in pigs. This problem is accompanied 
only by non-specific symptoms, such as absence of oestrus 
(anoestrus), regular or irregular repetition of oestrus and prolonged 
oestrous cycles. The interoestrus interval in the case of irregular 
cycles lasts 25 days or more. It is likely that a substantial number of 
clinically diagnosed cases of irregular oestrus are due to the 
presence of ovarian cysts.  

Sows with a small number of cysts on the ovaries can remain 
fertile and exhibit normal oestrous cycles. However, in this case as 
well the size of individual litters and fecundity in the entire herd may 
be reduced, which indicates a negative influence of the presence of 
even a small number of ovarian cysts on reproductive results in pigs 
(Close and Liptrap, 1975). 

The presence of cysts need not interfere with the ovulation of 
healthy ovarian follicles, but it may reduce the number of ovulating 
follicles (Ryan et al., 1991; Cech and Dolezel, 2007). Behavioural 
changes may be observed in sows, such as nymphomania and 
phantom pregnancy. Abortions, believed to be caused by an 
elevated level of oestrogens produced by ovarian cysts, may occur 
as well (Almond and Richards, 1991). Luteal cysts are thought to 
inhibit oestrous behaviour (anoestrus), while follicular cysts cause 
intensified oestrous behaviour (nymphomania).

A link has been demonstrated between the number of cysts on 
the ovaries and the occurrence of oestrus on the basis of 
macroscopic evaluation of the ovaries and the oestrous behaviour of 
sows with this disorder. Sows with a few single cysts (<10 

cysts/animal) had a regular or disrupted cycle, while those with many 
cysts (>10 cysts/animal) displayed no externally recognizable 
cycles. Researchers studying this problem suggest that sows with 
cystic ovaries may exhibit normal oestrous cycles and become 
pregnant (Cech and Dolezel, 2007).   

Reproductive disorders, particularly prolongation of the 
weaning-to-oestrus interval, are the dominant problems on pig farms 
and one of the reasons for post-slaughter evaluation of the 
reproductive organs of sows removed from the herd. Post-slaughter 
evaluation of reproductive organs is a means of monitoring 
reproductive problems on the farm (Pribyl, 1968). Reproductive 
disorders are the reason for culling in about 1/3 of cases. However, 
problems of the reproductive organs are rarely diagnosed based on 
clinical examination and females are sent to slaughter with the cause 
of their infertility undiagnosed (Rajska, 2004). Based on post-
slaughter evaluation of reproductive organs in sows, the ovaries 
were found to be active in 67.8% of the animals. This leads to the 
conclusion that many females are eliminated from reproduction for 
undiagnosed causes or based on misdiagnosis of the cause of the 
absence of oestrus (Pribyl, 1968). This is because in farm conditions 
it is very difficult to clinically assess the condition of the reproductive 
organs of sows. Hence, a potential source of information concerning 
reproductive problems is material obtained after slaughter. Varied 
and atypical symptoms of cystic ovarian degeneration and limited 
possibilities for clinical examination of the reproductive organs of 
sows make it difficult to diagnose the disorder while the sows are 
alive. Methods such as rectal examination of the ovaries, transrectal 
ultrasonography of the ovaries, laparoscopy or laparotomy may be 
used for diagnosis of ovarian cysts, but these methods are of little 
use in the general practice of the zooengineers and veterinarian on 
pig farms (Cech and Dolezel, 2007).  

Of these methods only transrectal ultrasonography is suitable 
for showing the condition of the ovaries in pigs. However, the most 
useful means of diagnosing the state of the ovaries in sows is 
ultrasound evaluation of these organs through the abdominal wall 
(Rajska, 2004). By using ultrasonography it is possible to determine 
the size of the ovarian follicles and to assess whether they have 
undergone ovulation or have persisted and are continuing to grow, 
transforming into ovarian cysts (Almond and Richards, 1991). 
Ultrasonography is a good diagnostic method for early detection of 
ovarian cysts and for making decisions about this sow (Waberski et 
al., 1999; Vargas et al., 2009).

In recent years, the ultrasound method has been increasingly 
used to diagnose pregnancy in pigs. Ovarian cysts can be detected 
while the sows are being examined for pregnancy. However, the use 

Figure 1. Large ovarian cysts in sows filled with serum Figure 2. Ovarian cysts in sows filled with blood 
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of ultrasonography in diagnosing pathological states of the 
reproductive organs of pigs is still rare (Rajska, 2004; Kauffold and 
Althouse, 2007; Cech and Dolezel, 2007; de Jong et al., 2009). 

It is very difficult to find ovarian cysts on the basis of hormonal 
blood tests, because the blood concentration of progesterone, 
oestradiol, LH and cortisol in sows with cystic degeneration of the 
ovaries is similar to the concentration of these hormones in sows in 
the dioestrus stage of the oestrous cycle. However, it is thought that 
determination of the progesterone level in the blood in combination 
with ultrasound examination of the ovaries makes it possible to 
definitively ascertain the presence of ovarian cysts. Artificially 
induced cysts have been found to be accompanied by high levels of 
oestrone, progesterone, androstenedione and testosterone and low 
levels of oestradiol and LH in the peripheral blood. Abnormal 
hormone levels in animals with ovarian cysts indicate impaired 
steroidogenesis accompanying this disorder (Kauffold et al., 2005).     

When there are many sows with cystic ovary syndrome it is not 
possible to distinguish pregnancy from ovarian dysfunction. 
Vaginoscopy is also not a clear indicator. Using sonography, 
however, the functional state of the ovaries can be precisely 
determined, and in the case of oligo- or polycystic ovary syndrome a 
growth resulting from the merging of multiple cysts can be 
recognized. This state serves as a definitive diagnosis of cystic 
ovary syndrome. Despite expanded analysis and attempts to 
present causal relationships in cystic ovary syndrome, treatment 
has not yet proven effective. Reported attempts to restore a regular 
cycle in sows with ovarian cysts using PGF  have not been 2α

successful in animals with polycystic syndrome. It has only been 
possible to regulate the cycle of sows with oligocystic syndrome with 
active corpora lutea (Bostedt and Ebbert, 1999).  

Conclusion 

Changes in the sexual organs of sows are rarely diagnosed 
based on clinical examination. Diagnosis of the cause of infertility is 
usually based on external symptoms, which often leads to a 
misdiagnosis. One means of monitoring problems associated with 
reproduction in sows is post-slaughter evaluation of their 
reproductive organs, which can be a potential source of information 
about reproductive problems on the pig farm. While ovarian cysts do 
not always result in a lack of oestrus and permanent infertility, they 
may reduce fertility in sows, leading to deterioration of reproductive 
indicators and in consequence to economic losses in pig farming.  

References

Almond GW and Richards RG, 1991. Endocrine changes 
associated with cystic ovarian degeneration in sows.  Journal of the 
American Veterinary Medical Association, 199, 883.
Almond GW, 2007. Infertility associated with abnormalities of the 
estrous cycle and the ovaries. In: Current Therapy in Large Animal 
Theriogenology (eds. R.S.Youngquist, W.R.Threlfall, R.S. 

ndYoungquist and W.R. Threlfall), 2  ed, St Louis, MO: Saunders 
Elsevier Inc., 773-777.
Bostedt H and Ebbert W, 1999. Syndrom torbieli jajnikowych u 
macior hodowlanych. Nowa Weterynaria, 4, 14-17.
Bostedt H, 1996. Aktualne problemy w patologii trzody chlewnej. 
Materiały Sympozjum Naukowego “Pro Animali” 1996, Wrocław (Pl). 
Castagna CD, Peixoto CH, Bortolozzo FP, Wentz J, Neto GB and 

Ruschel F, 2004. Ovarian cyst and their consequences on the 
reproductive performance of swine herds. Animal Reproduction 
Science, 18, 115-123.
Cech S and Dolezel R, 2007. Treatment of ovarian cysts in sows a 
field trial. Veterinarni Medicina, 52, 9, 413-418.
Close RW and Liptrap RM, 1975. Plasma progesterone levels in 
sows with induced cystic ovarian follicles. Research of Veterinary 
Science, 19, 28-34.
de Jong E, Caroline V, Rodriguez A, Simoens P,  Van Soom A, de 
Kruif A and Maes D, 2009. Ultrasonography of the ovaries in the 
sow: A helpful tool to determine the time of insemination. Vlaams 
Diergeneeskundig Tijdschrift, 78, 276-281.
Dimitrov M, Vasilev N, Georgiev P, Yotov S and Dimitrov Ph, 
2007. Practical guidance on veterinary obstetrics, gynecology, 
andrology and artificial insemination of animals. Stara Zagora, 
Bulgaria (Bg).
Ebbert W, Elsaesser F and Bostedt H, 1993. Cystic Degeneration 
in Porcine Ovaries - Second Communication: Concentrations of 
Progesterone, Estradiol-17β, and Testosterone in Cystic Fluid and 
Plasma; Interpretation of the Results. Reproduction in Domestic 
Animals, 28, 451-463.
Fitko R, 1963. Udział tarczycy w czynnościach rozrodu. Medycyna 
Weterynaryjna, 19, 709 (Pl).
Fitko R, 1998. Etiologia i patogeneza torbieli w jajnikach świń. Nowa 
Weterynaria, 4, 14-16 (Pl).
Fitko R, Kucharski J and Szlezyngier B, 1995. The importance of 
thyroid hormone in experimental ovarian cyst formation in gilts. 
Animal Reproduction Science, 39, 159-168.
Fitko R, Kucharski J, Szlezyngier B and Jana B, 1997. The 
concentration of GnRH in hypothalamus, LH and FSH in pituitary, 
LH, PRL and sex steroids in peripheral and ovarian venous plasma 
of hypo- and hyperthyroid, cysts-bearing gilts. Animal Reproduction 
Science, 45, 123-38.
Gregoraszczuk E L, Słomczynska M and Wilk R, 1998. Thyroid 
hormone inhibits aromatase activity in porcine thecal cells cultured 
alone and in coculture with granulosa cells. Thyroid, 8, 1157-1163.
Hall JA, Meisterling EM, Benoit AM, Cooper DA, Coleman DA, 
Lerner SP, Lewis PE, Dailey RA, 1993. Factors contributing to the 
formation of experimentally-induced ovarian cysts in prepubertal 
gilts. Domestic Animal Endocrinology, 10, 141-55.
Karvaliene B, Zilinskas H and Riskericience V, 2007. Post-
mortem examination of sows genital organs culled for reproductive 
disturbances and immunohistochemical studies on ERa and PR-A 
receptors in the anoestral sows uterus. Reproduction Domestic 
Animal, 42, 275-281.
Kauffold J and Althouse GC, 2007. An update on the use of B-
mode ultrasonography in female pig reproduction. Theriogenology, 
67, 901-911.
Kauffolg J, Rautenberg T, Hoffmann G, Beynon N, Schellenberg 
J and Sobiraj A, 2005. A field study into the appropriateness of 
transcutaneous ultrasonography in the diagnoses of uterine 
disorders in reproductively failed pigs. Theriogenology, 64, 1546-
1558.
Knox R, 2015. Recent advancements in the hormonal stimulation of 
ovulation in swine – review. Veterinary Medicine: Research and 
Reports 6, 309-320.
Kotowski B and Kotowski K, 2008. Torbielowatość jajników u świń. 
Przegląd Hodowlany, 4, 19-21 (Pl).
Kotowski K, 2012. www. portalhodowcy.pl 
Kozłowska A, Wojtkiewicz J, Majewski M and Jana B, 2013. The 
noradrenergic innervation and steroidogenic activity of porcine 



84

cystic ovaries. Physiological Research 62, 421-433.
Kurzok J, 2001. Przypadek torbielowatego zwyrodnienia jajników u 
maciory. Życie Weterynaryjne, 76, 382-384 (Pl).
Kust D and Schaetz E, 1972. Zaburzenia rozrodu zwierząt 
gospodarskich, 328 (Pl).
Liptrap RM, 1973. Research of Veterinary Science, 15, 215.
Madej A, Mwanza AM, Kindahl H and Einarsson S, 2005. Effect of 
ACTH and CRH on plasma levels of cortisol and prostaglandin 
F2alpha metabolite in cycling gilts and castrated boars. Acta 
Veterinaria Scandinavica, 46, 249-256.
Martinat-Botté F, Venturi E, Guillouet P, Driancourt MA and 
Terqui M, 2010. Induction and synchronization of ovulations of 
nulliparous and multiparous sows with an injection of gonadotropin-
releasing hormone agonist (Receptal). Theriogenology, 73, 332-
342.
Maruo T, Hayashi M, Matsuo H, Yamamoto T, Okada H and 
Mochizuki M, 1987. The role of thyroid hormone as a biological 
amplifier of the actions of follicle-stimulating hormone in the 
functional differentiation of cultured porcine granulosa cells. 
Endocrinology, 121, 1233-1241.
Moriyoshi M, Sawaura T, Yasuda M, Nakao T and Kawata K, 
1996. Using ultrasound for clinical observation of the porcine ovary 
through the course of the estrus cycle and to monitor treatment of 
ovarian disease. Journal Reproduction Domestic Animal, 42, 277-
282.
Nissen AK, Lehn-Jensen H, Hyttel P and Greve T, 1995. Follicular 
development and ovulation in sows: effect of hCG and GnRH 
treatment. Acta Veterinaria Scandinavica, 36, 123-133.
Paulini F, and Melo E, 2011. The role of oocyte-secreted factors 
GDF9 15 and BMP15 in follicular development and oogenesis, 
Reproduction in Domestic Animals, 46, 354-361.
Peter AT and Liptrap RM, 1985. Plasma gonadotropin levels in 
sows with experimental cystic ovarian follicles. British Veterinary 
Journal, 144, 288-296.
Peters AR, 2005. Veterinary clinical application of GnRH-questions 
if efficacy. Animal Reproduction, 88, 155-167.
Pierre A, Estienne A, Racine C, Picard J, Fanchin R, Lahoz B, 
Alabart J L, Folch J, Jarrier P, Fabre S, Monniaux D and di 
Clemente N, 2016. The bone morphogenetic protein 15 up 
regulates the anti-Müllerian hormone receptor expression in 
granulosa cells. The Journal of Clinical Endocrinology and 
Metabolism, 101, 2602-2611.
Pribyl E ,  1968. Torbielowatość ja jn ików. Ginekologia 
Weterynaryjna, 141 (Pl).
Rajska M, 2004. Badanie układu rozrodczego lochy przy pomocy 
aparatu USG. Trzoda Chlewna, 193-197 (Pl).

Ryan PL and Reaside JL, 1991. Irish Veterinary Journal, 44, 22-27.
Silvia WJ, Hatler TB, Nugent AM and Laranja da Fonesca LF, 
2002. Ovarian follicular cysts in dairy cows: An abnormality in 
folligulogenesy. Domestic Animal Endocrinology, 23, 167-177.
Stankiewicz T, 2017. The relationships between transforming 
growth factors β and free thyroxine and progesterone in the ovarian 
cysts, preovulatory follicles, and the serum of sows. Archives Animal 
Breeding, 60, 131-136.
Stankiewicz T and Błaszczyk B, 2014. Concentrations of bone 
morphogenetic protein-15 (BMP-15) and growth differentiation 
factor-9 (GDF-9) in follicular cysts, mono- and polyoocyte follicles in 
gilts, Acta Veterinaria Belgrade, 64, 24-32.
Stankiewicz T and Błaszczyk B, 2016. Relationship between the 
concentration of bone morphogenetic protein-15 (BMP-15) and 
growth differentiation factor-9 (GDF-9) in pre-ovulatory follicles, 
ovarian cysts, and serum in sows. Animal Production Science, 56, 
141-146.
Stankiewicz T, Błaszczyk B, Lasota B, Gączarzewicz D and 
Udała J, 2008. Saisonabhängige Veränderungen der Ovargröße 
sowie Konzentration von Steroidhormonen und Thyroxin in der 
Follikelflüssigkeit beim Schwein. Tierärztliche Praxis, 36, 99-103.
Szostak B and Sarzynska J, 2006. Comparative Studies of 
reproductive organs of Gilts from Different Methods of Breeding. 
Annales Universitatis Mariae Curie-Skłodowska, XXIV, EE, 95-100.
Szulanczyk K, 2009. Histological changes within ovarian cortex, 
oviductal and uterine mucosa in case of ovarian cysts presence in 
sows. Folia Histochemica, ET Cytobiologica, 47, 99-103.
Szulanczyk-Mencel K and Bielas W, 2010. Torbiele jajnikowe jako 
przyczyna niepłodności loch. Życie Weterynaryjne, 85, 972-977 (Pl).
Szulanczyk-Mencel K and Mencel J, 2008. Torbiele jajnikowe u 
świń. Trzoda Chlewna, 2, 97-99 (Pl).
Turner AI, Canny BJ, Hobbs RJ, Bond JD, Clarke IJ and Tilbrook 
AJ, 2002. Influence of sex and gonadal status of sheep on cortisol 
secretion in response to ACTH and on cortisol and LH secretion in 
response to stress importance of different stressors. Journal of 
Endocrinology, 173, 113-122.
Vargas AJ, Bernardi ML, Bortolozzo FP, Mellagi APG and Wentz 
J, 2009. Factors associated with return of oestrus in first service 
swine females. Veterinary Medicine, 89, 75-80.
Vasilev N, 2013. Pregnancy and birth in animals. Monograph, Stara 
Zagora, Bulgaria, p. 134.  
Waberski D, Kunz-Schmidt A, Neto GB, Richter L and Weitze KF, 
1999. Real-time ultrasound diagnosis of ovulation and ovarian cysts 
in sows and its impact an artificial insemination effeciency. 
Proceedings of the American Society of Animal Science, 
www.asas.org/jas/symposia/proceedings/0944.pdf



Review

Ovarian cysts in sows : causes, frequency of occurrence - a review
B. Szostak, A. Stasiak, V. Katsarov, T. Penev

Genetics and Breeding

Exterior traits of a male parental form for production of autosexing Easter eggers
H. Lukanov, A. Genchev, E. Halil

In vitro propagation of white oil-bearing rose (Rosa alba L.)
V. Badzhelova, V. Bozhanova, G. Chokov

Sexual dimorphism in growth and feeding of Japanese quails in Northern Guinea Savanah
N. N. Molokwu, H. Y. Abbaya 

Nutrition and Physiology

Effect of pawpaw (Carica papaya) leaf meal on productive parameters of growing rabbits
P.C. Jiwuba

Production Systems

Effect of fertilizer type and plant spacing on plant morphological characteristics, yield and chemical 
composition of desho grass (Pennisetumpedicellatum Trin.) in Northwestern Ethiopia
B. Mihret, B. Asmare, Y. Mekuriaw

Perception of rural farmers on pesticide use in vegetable production
M. Naznin, M. S. I. Afrad, M. E. Haque, M. Zakaria, A. A. Barau

A study on entrepreneurship skill practices among rural women in Kwara state, Nigeria
G.B. Adesiji, S.O. Ibrahim, S.E. Komolafe

Technical efficiency of cowpea farmers in Mubi south local government area of Adamawa state, 
Nigeria
T. Joshua

An assessment of farmers' knowledge of yam entrepreneurial skills in Ekiti State, Nigeria
S.E. Komolafe, G.B. Adesiji

Assessment of the yields of essential oil crops in Bulgaria through mathematical approaches
N. Keranova

CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 10, No 2, 2018

79

85

90

96

115

102

107

121

129

133

140



Agriculture and Environment

12. Effect of bioorganic fertilizers and growth regulators on productivity and immune response of 
field tomatoes
O. Georgieva, N. Valchev

Wastewater characteristics by physico-chemical parameters from different type treatment plants
D. Dermendzhieva

Determination of Stone marten (Martes foina) and Pine marten (Martes martes) in natural habitats 
using camera traps
E. Raichev

Profitability analysis of small-scale fish farming in Mubi metropolis of Adamawa State, Nigeria: 
Alternative to poverty alleviation 
J.D. Daniel, Z.H. Yerima, A.B. Shelleng

Product Quality and Safety

Meat quality and boar taint in entire male pigs fattened to 90 kg
I.G. Penchev, S. Ribarski, D. Dimitrov, T. Stoyanchev, S. Ivanova

Analysis of structure and performance of paddy rice marketing in Adamawa state, Nigeria
Y. Dauna, D.Y. Giroh, W.B. Adamu

CONTENTS 2 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 10, No 2, 2018

144

148

160

164

169

174



Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)
The manuscript should be structured as 
follows:  Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and  
methods,Results, Discussion, Conclusion, 
Acknowledgements (if any), References, 
Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations.  
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of  
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 

tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges, 2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
f o r  A n i m a l  S c i e n c e  a n d  H e a l t h , 
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.



Volume 10, Number 2
June 2018

www.agriscitech.eu


	03
	01
	02
	03

