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®Reproductive performance of weaning sows after treatment with Fertipig

S. Dimitrov*, G. Bonev

 Department of Genetics, Breeding and Reproduction, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. The aim of this study was to examine the efficacy of hormonal treatment of lactating sows with a combination of 400 UI PMSG and 200 UI hCG one 
day before weaning. The treatment with Fertipig of a total of 88 sows induced estrus with an average period of 4.54±0.64 days after injection. It was established 
that the interval from the injection to the beginning of estrus had no significant effect on the main reproductive parameters. The animals with estrus up to 5 days 
after hormonal treatment had low percent of farrowing rate in comparison with sows showing estrus after 5 days – 87.80% and 93.61%, respectively. The 
significant effect was found in the sow's parity number regarding live born piglets. More piglets were obtained from animals with up to 6 parities – 11.00±1.51 in 
comparison with sows with over 6 parities – 10.15±2.22 (р< 0.05). This factor does not have significant influence on the time of estrus appearance after 
hormonal injection and other reproductive parameters. This hormonal therapy is an effective way to improve the reproductive performance on commercial pig 
farms.

Keywords: sows, weaning, hormonal treatment, reproductive parameters
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Introduction PMSG and 200 I.U. of hCG) at an individual single dose of 5 ml i.m. in 
the neck region.  After weaning the animals were checked for estrus 
with mature boars two times per day. The sows were inseminated An important element of reproductive and economic efficiency 
three times after beginning of estrus by cervical manner with doses of modern swine farms is the weaning-to-estrus interval. Estrus 

9of 80 ml containing 3.5 х 10  spermatozoa. Pregnancy rate was occurs within 4 to 7 days after weaning, but the practical experience 
determined at 28-30 days after insemination with mature boars. shows that the short suckling period (4–5 weeks), the combination of 

long photoperiod with high daily temperature (especially during 
Data recordersummer season) and other factors have a negative effect on the 
The days from injection to onset of estrus were recorded for reproductive functions of the sows following weaning. In this case it 

each animals after treatment. Farrowing rate was calculated as is necessary to apply pharmacological treatment in order to 
percentage of the number of farrowing sows to the number of breed stimulate the ovarian development and estrus in weaning sows. 
sows. The total born piglets and live born piglets in litter were Induction of estrus in sows using exogenous gonadotropins is the 
counted at farrowing. The farrowing index was calculated as common practice to decrease the number of non-productive days by 
percentage of the number of farrowing sows multipled by the total decreasing the time to the post weaning heat in sows that are 
number of piglets born per litter. Prior to data analysis the animals weaned in a conventional production system (Benaglia et al., 2012).
were categorized in the following groups: 1) weaning-to-estrus Various pharmacological strategies exist to induce ovarian 

rd th th thinterval up to 3  day, at 4  day, at 5  day and 6  day after treatment, 2) development and estrus behaviour in weaning sows. The studies of 
th thweaning-to-estrus interval up to 5  day and after 5  day, and 3) Gordon (1997), Kirkwood et al. (1998), Cassar et al. (2005) find that 

th th animals up to 6 parity and over 6 parity.the gonadotropin therapy (a combination of equine chorionic 
gonadotropin and human chorionic gonadotropin) during weaning 

Statistical analysisperiod induces the fertile estrus in weaned sows.
A one-way ANOVA statistical analysis was used. The post hoc The objective of this study was to investigate the effect of 

comparisons were done by LSD test. All calculations were made Fertipigon some reproductive parameters in sows after weaning.  
®with statistical package StatSoft  (STATISTICA, Tulsa, OK).

Material and methods
Results and discussion

Animals and Treatment
The dynamics of the estrus in the weaning sows after treatment The experiment was carried out in a commercial pig farm in 

® with Fertipig is shown in Figure 1. The mean interval from injection May–June 2011. Еighty-eight multiparous sows (Camborough 23, 
to the beginning of estrus was 4.540.64 days. The percentage of PIC) with an average parity number of 4.812.22 were kept in the 

rdanimals which showed the signs of estrus up to 3  day was 3,40%, at farrowing house with controlled ventilation and cooling systems. The 
th th 4 day it was 43.18%, at 5 day – 48.868% and 4.55% of the animals animals were fed with a diet formulated for farrowing sows and they 

th had a standing reflex at 6 day after treatment (р<0.05).had access to water ad libitum. The lactating period was 27–28 days. 
® The reproductive parameters of the weaning sows after The day before weaning the sows were treated with Fertipig /Ceva 

®treatment with Fertipig  depending of the time from injection to Sante Animale, France (based on the combination of 400 I.U. of 
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short suckling period (4–5 weeks) which could increase the 
frequency of farrowing and to receive more piglets per sow. In 
normal functioning of the reproductive system and good body 
condition of the sows after weaning the animals show estrus 

  between 3 to 9days.  In this experiment the animals were weaned at 
th28  day after farrowing and this period coincides with the after-

farrowing “ovulatory wave”, then the swine's ovaries had growing 
follicules, but at high level of prolactine in the blood they do not 
ovulate. The main idea of this experiment was to establish the effect 

® of hormonal treatment of the sows with Fertipig on the main 
reproductive parameters (the interval from injection to the estrus, 
farrowing rate, total and live born piglets per litter and farrowing 

® index). Fertipig has a combination of 400 U.I. PMSG and 200 U.I. 
HCG and if it is administered one day before weaning of the animals, 
that stimulates the oocytes growth, and induces rapid and 
synchronous postweaning estrus, i.e. there is short weaning-to-
estrus interval. Koketsu and Dial (1997) find that the reproductive 
parameters of weaning sows after hormonal treatment are in 
immediate dependence with the number of parity, length of suckling 
period and season. The reproductive problems of the sows in this 

beginning of the estrus is indicated in Table 1. The animals with 
case are connected with low or lack of ovarian function because of 

estrus up to 5 days after hormonal treatment had low percentage of 
dearth of gonadotropin stimulation and the high level of prolactin in 

farrowing rate compared to sows showing estrus after 5 days – 
the blood (Britt, 1986; Van de Wiel and Booman, 1993; Kermabon et 

87.80% and 93.61%, respectively. The total born piglets and live 
al., 1995). The mechanism of action of the combination of 400 UI 

born piglets per litter had the opposite tendency – the values of these 
PMSG and 200 UI HCG is not fully understood, but probably after  parameters were high in the animals with estrus up to 5 days after 
injection there is an increase of estrogen concentration in the blood  hormonal injection. This tendency confirmed the hypothesis that 
which provokes LH surge (Bates et al., 1991; Saoulidis et al., 1995; 

weaned sows with short weaning-to-estrus interval have long time of 
Estienne and Hartsock, 1998; Kirkwood et al., 1998).

estrus with high fertility. 

The idea of this study was to establish the influence of the Data analysis showed that after hormonal treatment of a total of 
  number of parity on the reproductive performance of weaning sows 88 sows, 95.40 % manifest  estrus sings up to 5 days after weaning 

® (average period 4.540.64 days). In another experiment Pabst (2011) after injection with Fertipig  (Table 2). The data showed that the 
®parities of the animals do not have significant effect on the interval applied Fertipig  24 hours after weaning and he received a shorter 

injection-beginning of estrus – 4.440.69 days (sows with up to 6 weaning to estrus interval – 3.97-3.99 days depending on the length 
parities) and  4.650.57 days (sows over 6 parities). Regarding of the suckling period. Similar data were obtained by Knox et al. 
another reproductive parameter – the farrowing rate was not (2001), Manjarin et al. (2011) when using another gonadotropin 

®significant more in the animals with over 6 parities, in comparison product (PG600 ). They found that the average weaning-to-estrus 
with the sows with up to 6 parities. For the total born piglets and live interval was 3.800.10 – 4.20  0.50 days after injection. In our 
born piglets there was the opposite dependence – the data were experiment the farrowing rate was 87.80-93.61 % depending on the 

 high in the animals with up to 6parities. The difference in the number interval of hormonal treatment-beginning of estrus and the parity of 
of live born piglets per litter was significant (р<0.05). the animals. The sow's parity number had a significant effect on live 

An important element in commercial pig production is to apply born piglets per litter only. 

Figure 1. Dynamics of estrus of weaning sows afrer
treatment with Fertipig®
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Table 1. Reproductive parameters in weaning sows after
treatment with Fertipig® depending on weaning-to-estrus
interval. (Mean ± SD)

The differences between means are not statistically
significant

Reproductive parameters

Number of sows

Weaning-to-estrus interval, days

Farrowing rate, %

Total born piglets per litter, n

Live born piglets per litter, n

Farrowing index

Mean weaning-to-estrus interval 

< 5 days 

41

3.93 ± 0.26

87.80

11.25 ± 1.64

10.69 ± 1.52

987.75

47

5.08 ± 0.28

93.61

10.93 ± 2.34

10.47 ± 2.23

1 023.15

> 5 days

Table 2. Reproductive parameters in weaning sows after
treatment with Fertipig® depending on parities (Mean±SD)

A р< 0.05 the same superscripts within columns indicate
statistically significant differences 

Reproductive parameters

Number of sows

Weaning-to-estrus interval, days

Farrowing rate, %

Total born piglets per litter, n

Live born piglets per litter, n

Farrowing index

Number of parity

< 6 parity

45

4.44 ± 0.69

88.89

11.42 ± 1.59
A11.00 ± 1.51

1 015.12

43

4.65 ± 0.57

93.02

10.72 ± 2.39
А10.15 ± 2.22

997.17

> 6 parity



271

Theriogenology, 49, 823-828.Conclusion
Gordon I, 1997. Controlled Reproduction in Pigs. CAB International, 

® Wallingford, UK.Hormonal treatment with Fertipig one day before weaning in 
Saoulidis KJ, Kyriakis SK, Samouilidis S, Tsinas A and Chizios farrowing sows induces estrus with an average period 4.54 ± 0.64 
K, 1995. Ein eitrag zur brunstauslosung und erhohter fruchtbarkeit days after injection. There is a tendency for higher farrowing rate in 
bei zuchtsauen durch die verabreichung gonadotroper hormone sows with up to 5 days of weaning-to-estrus interval and in the 
(PMSG und HCG). Tierärztl Umschau, 50, 13-16. animals with over 6 parities. The litter's parameters (total born piglets 
Kermabon AY, Prunier A, Djine J and Salesse R, 1995. and live born piglets) were higher in animals with up to 5 days of 
Gonadotropins in lactating sows exposed to long or short days weaning-to-estrus interval and in sows with up to 6 parities. This 
during pregnancy and lactation: serum concentrarion and ovarian hormonal product is able to be implemented in the reproductive 
receptors. Biology of Reproduction, 53, 1095-1102management of commercial pig farms.
Kirkwood RN, Aherne FX and Foxcroft GR, 1998. Effect of 
gonadotropin at weaning on reproductive performance of 
primiparous sows. Swine Health Production, 6, 51-55.References
Knox RV, Rodriguez-Zas SL, Miller GM, Willenburg KL and 
Robb JA, 2001. Administration of PG 600 to sows at weaning and Bates RO, Day BN, Britt JH, Clark LK and Brauer MA, 1991. 
the time of ovulation as determined by transrectal ultrasound. Reproductive performance of sows treated with a combination of 
Journal of Animal Science, 79, 796-802.pregnant mare's serum gonadotropin and human chorionic 
Koketsu Y and Dial GD, 1997. Factors influencing the postweaning gonadotropin at weaning in the summer. Journal of Animal Science, 
reproductive performance of sows on commercial farms. 69, 894-898.
Theriogenology, 47, 1445-1461Benaglia P, Krejci R, Lopez A and Casappa P, 2012
Manjarin R, Steibel JP, Zamora V, Am-in N, Kirkwood RN, Ernst 
CW, Weber PS, Taylor NP and Trottier NL, 2011. Transcript 
abundance of amino acid transporters, β-casein, and α-lactalbumin 
in mammary tissue of periparturient, lactating and postweaned 

Britt JH, 1986. Improving sow productivity through management 
sows. Journal of Dairy Science, 94, 7, 3467-3476. 

during gestation, lactation and after weaning. Journal of Animal 
Pabst T, 2011. Diagnostics in herds with reproductive problems and 

Science, 63, 1288-1296. ® the use of  Fertipig as a part of the hormonal control of reproduction. 
Cassar G, Kirkwood RN, Poljak Z, Bennett-Steward K and 

Proceedings of Trend in sow reproduction, April 11-12, Madrid, 
Friendship RM, 2005. Effect of single or double insemination on 

Spain, 109-118.
fertility of sows bred at an induced estrus and ovulation. Journal of 

Van de Wiel DFM and Bootman P, 1993. Post weaning anoestrus in 
Swine Health Production,13, 254-258.

primiparous sows: LH patterns and effects of gonadotropin injection 
Estienne MJ and Hartsock, TG, 1998. Effect of exogenous 

and boar exposure. Veterinary Quarterly, 15, 4, 162-166.
gonadotropins on the weaning-to-estrus interval in sows. 

 

. Effect of the 
®synchronisation of estrus in sows after weaning using Fertipig  in 

rd comparison with another gonadotropin product. 22 International pig 
veterinary society congress, June 10-13, Jeju, Korea, p. 12.



Review

Genetics and Breeding

Nutrition and Physiology

Fibromelanosis in domestic chickens 
H. Lukanov, A. Genchev

Rumi and IPK Nelina – new cotton varieties
A. Stoilova, Hr. Meluca

Drying of seeds from common wheat (Triticum aestivum L.) by using Silica gel for
ex situ storage
P. Chamurlyisky, N. Tsenov, S. Stoyanova

Breeding evaluation of newly stabilized lines of maize
V. Valkova

Apricot breeding for resistance to Sharka
V. Bozhkova, S. Milusheva

Dry matter accumulation in the varieties of wheat (Triticum aestivum L.)
according to previous crop
A. Ivanova, N. Tsenov

®Reproductive performance of weaning saws after treatment with Fertipig
S. Dimitrov, G. Bonev

Reproductive performance of Polish Large White and Polish Landrace sows
B. Szostak, V. Katsarov

Effect of the feeding of products stimulating the development of bee colonies
R. Shumkova, I. Zhelyazkova

Investigations on kidney function in mulard ducklings with experimental aflatoxicosis
I. Valchev, N. Grozeva, L. Lazarov, D. Kanakov, Ts. Hristov, R. Binev, Y. Nikolov

Rumen fermentation in yearling rams fed different rations
V. Radev

Effect of different lipid and protein dietary levels on rumen ciliate fauna and cellulolytic 
activity in yearling rams
V. Radev, I. Varlyakov, R. Mihaylov

CONTENTS 1 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 5, No 3, 2013

239

247

252

257

261

264

269

276

294

282

290

272



Production Systems

Agriculture and Environment

Product Quality and Safety

Efficacy and selectivity of antibroadleaved herbicides at durum wheat against volunteers 
of coriander, Clearfield canola, Clearfield sunflower and ExpressSun sunflower
G. Delchev

Investigations on friction coefficients of cow hooves with different dairy farm floor types
T. Penev, Z. Manolov, I. Borissov, V. Dimova, Tch. Miteva, Y. Mitev, V. Kirov

Productivity of irrigation cotton cultivated under different inter-row spaces
I. Saldzhiev, A. Muhova

Stability evaluation of mixtures among preparations with different biological effect on the 
basis of grain yield in spring vetch
G. Delchev, N. Georgieva, I. Nikolova

Biological activity of plant protection products against Tuta absoluta (Meyrick) in tomato 
grown in greenhouses
N. Valchev, V. Yankova, D. Markova

Changes of some agro-chemical parameters of Pellic Vertisol (FAO) soil type in growing 
cereal crops under organic system of agriculture
V. Koteva

Carcass composition and meat quality in lambs reared indoors and on pasture 
T. Popova, P. Marinova

Fatty acids and lipid indices of buffalo milk yogurt
N. Naydenova, T. Iliev, G. Mihaylova

Effect of supplementary honey and artificial sugar feeding of bees on the composition of 
royal jelly
R. Balkanska, I. Zhelyazkova, M. Ignatova, B. Kashamov

Influence of the amount of milk clotting enzyme with microbial and camel origin on the 
coagulation time of cow's milk
P. Panayotov, K. Yoanidu, P. Boyanova, B. Milenkov

Determining chlorophyll and carrotenoid content in Bombyx mori L. excreta by Near 
Infrared Spectroscopy
S. Atanasova, M. Panayotov, D. Pavlov, M. Duleva

CONTENTS 2 / 2

AGRICULTURAL SCIENCE AND TECHNOLOGY, VOL. 5, No 3, 2013

299

305

309

313

318

322

325

331

335

339

343



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 
for  Animal  Science and Heal th,  
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, Sept.11 – 14, Berlin, 
Germany, p. 302 (Abstr.).
Thesis:
Penkov D, 2008. Estimation of metabolic 
energy and true digestibility of amino acids 
of some feeds in experiments with muscus 
duck (Carina moshata, L). Thesis for DSc. 
Agrarian University, Plovdiv, 314 pp.

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.
Ethics
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 5, Number 3
September 2013


	GB-6_Reproductive performance of weaning sows after treatment 
	WEB-TMPL

