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Abstract

About 30% of the total number of gilts selected for reproduction at the large breeding farm units in Vojvodina (Republic of
Serbia) are culled due to prolonged pre-insemination anoestrus (estrus not detected until 8 mo of age). The aim of this study was
to provide the answer to the following question: do the culling gilts reach cyclic ovarian activity at all? One hundred seventy five
culled gilts in which external estrus manifestations were not detected by 8 mo of age were sacrificed and their reproductive organs
were examined for determination of sexual maturity (ovaries exhibiting pre-ovulatory follicles 8 to 11 mm in diameter, corpora
hemorrhagica, corpora lutea and corpora albicantia). Uterine weights and horn length were also determined. Functional ovaries
were observed in 107 (61.1%) examined gilts, with 62 animals having one and 45 having two puberty ovarian cycles (57.9% and
42.1%, respectively). Pathomorphological changes which could result in prolonged pre-insemination anoestrus were not observed
on the reproductive organs of sexually mature gilts. Our results indicate that most of the culling gilts have reached cyclic ovarian
activity. The main reason for culling due to the absence of external estrus manifestations in sexually mature gilts could be
inadequate estrus detection technology.
© 2011 Elsevier Inc. All rights reserved.
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1. Introduction

It is generally accepted that gilts of most modern
European pig breeds should reach puberty (occurrence
of the first estrus) at the age of about 200 days and a
body weight of about 100 to 110 kg [1]. However,
studies by Eliasson et al [2] revealed that only about
15% of Swedish gilts reached puberty at 209 d of age,
whereas the remaining gilts reached puberty 60 d ear-
lier or later. The disparity between age and sexual

maturity is due to interactions of paragenetic factors
such as nutrition, season, contact with a sexually ma-
ture boar, housing, stress, treatment with exogenous
hormones and health condition [1,3]. A prolonged pre-
puberty anoestrus (when estrus is not detected in gilts
older than 8 mo of age) is the most frequent reason for
culling gilts from the breeding herd [4,5]. Conse-
quently, it can be very difficult under some farm con-
ditions to have a sufficient number of gilts of adequate
age, body weight, back fat thickness, and reproductive
status (second and third estrus) available for insemina-
tion [6].

At the large breeding farm units in Vojvodina (Re-
public of Serbia), a prolonged pre-insemination anoes-
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trus is a major reason for culling of gilts. Recent ob-
servations have suggested that 30 to 40% of gilts in
these herds fail to exhibit external signs of pre-pubertal
estrus even after 8 mo of age and these gilts are culled
from the breeding herd, increasing economic problems
for the swine producers [7]. The aim of this work was
to provide the answer to following question: did the
culled gilts reach cyclic ovarian activity at all?

2. Materials and methods

This research was conducted on a swine breeding
farm in Vojvodina (Republic of Serbia) with the capac-
ity of 5,500 sows, based on “all-in-all-out” system with
an average lactation duration of 30 d. All animals were
fed and housed in the same way and in the same period
of the year. The estrus detection at the farm was con-
ducted once in 24 h by the examination of external
signs of estrus (edema and hyperemia of vulvae and for
standing reflex to digital lumbosacral pressure) com-
bined with the use of teaser boars that were not in direct
contact with gilts.

Experimental animals (n � 175) were culled from
the breeding herd due to prolonged anoestrus (estrus
not detected until 8 mo of age). All gilts were eutha-
nized and their reproductive organs were examined in
the laboratory. Based on the present ovarian structures,
the gilts were classified as sexually mature (cyclic) or
sexually immature i.e., pre-pubertal (acyclic). Sexually
mature (cyclic) gilts were first classified as those with
pre-ovulatory follicles of 8 to 11 mm in diameter (PoF),
corpora hemorrhagica (CH), corpora lutea (CL), and
corpora albicantia (CA) on their ovaries. Sexually ma-
ture gilts were further categorized as those with one
(first) pubertal cycle based on ovaries having simulta-
neously: (a) pre-ovulatory follicles, (b) corpora hem-
orrhagica, or (c) corpora lutea. Sexually mature gilts
were categorized as having two ovarian cycles (the first
and the second pubertal cycle) when their ovaries had
one of the following combinations: (a) pre-ovulatory
follicles and corpora albicantia, (b) corpora hemor-
rhagica and corpora albicantia or (c) corpora lutea and
corpora albicantia. Corpora albicantia are the re-
gressed corpora lutea from the previous estrus cycle.
Gilts were considered sexually immature (acyclic, pre-
pubertal) when their ovaries had follicles � 7 mm in
diameter and lacked any other ovarian structures. Uter-
ine weights, excluding the wide ligments (lig latum
uteri), and uterine horn length, measured from the bi-
furcation to utero-tubal junction, were tested for differ-
ences due to maturity using a general analysis of vari-

ance with a Tukey’s separation of means (Statistix 8
Analytical Software®, Tallahassee, FL, USA). Repro-
ductive organs were also examined for possible patho-
morpholocigal changes inducing prolonged anoestrus
(infantile reproductive organs, congenital reproductive
tract malformations, inactive ovaries, tumor-like ovar-
ian lesions, ovarian cysts or adhesions, uterine infec-
tions).

3. Results

One hundred seven gilts (61.1%) reached cyclic
pubertal ovarian activity, having one of the following
ovarian structures: pre-ovalatory follicles, CH, CL, or
CA. From the total number of 107 sexually mature
gilts, 57.9% had one and 42.1% had two pubertal estrus
cycles. The remaining 68 gilts (38.9% from total num-
ber of gilts studied) did not reach sexual maturity as
their ovaries had small follicles (�4 mm diameter)
without any other ovarian structures. Distribution of the
gilts reproductive status at examination is presented in
Table 1.

Based on the present ovarian structures, 48.4% of
gilts with one estrus cycle and 64.4% of gilts with two
estrus cycles were sacrificed in the luteal phase of the
cycle during the diestrus. The average ovulation rate
was 10.3 CL or CH in the first puberty cycle and 12.3
CH or CL in the second puberty cycle. Distribution of
the ovarian structures in sexually mature gilts is pre-
sented in Table 2.

Infantile reproductive tract was observed in 16.6%
of gilts, whereas 83.4% of gilts had mature reproduc-
tive tract. Sexual organs were normally developed in
58.8% of sexually immature, in 98.4% of sexually
mature gilts with one estrus cycle, and in 100% of gilts
with two estrus cycles. The average uterine weight was
181 � 61 g and the average length of one uterine horn
was 36.2 � 10 cm in sexually immature gilts (Table 3).
Uterine weights were higher and average uterine horn
length was longer (P � 0.05) in the sexually mature

Table 1
The distribution of culled gilts reproductive status at the
examination.

n %

Studied gilts in total 175 100.0
Sexually immature (prepubertal) gilts 68 38.9
Sexually mature (pubertal)gilts 107 61.1
With one (first) pubertal ovarian

(estrus) cycle
62 57.9

With two (first and second) pubertal
ovarian (estrus) cycles

45 42.1
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