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Abstract

NEVRKLA PAVEL, HADAŠ ZDENĚK, ČECHOVÁ MARIE, HORKÝ PAVEL. 2016. Analysis of 
Reproductive Parameters in Sows with Regard to Their Health Status.  Acta Universitatis Agriculturae 
et Silviculturae Mendelianae Brunensis, 64(2): 481–486.

The aim of the study was to evaluate selected reproductive parameters in sows. Observed parameters 
were analysed in two herds with diff erent health status. The experiment involved 160 hybrid sows 
from the 1st to the 5th litter (80 sows with health status A and 80 sows with health status B). Highly 
statistically signifi cant diff erences (P ≤ 0.001) and signifi cant diff erences (P ≤ 0.05) were found between 
the two groups in length of gravidity, total numbers of piglets, numbers of live-born piglets, numbers 
of stillborn piglets, numbers of reared piglets and losses of piglets per litter in favor of group B with 
declared health status. Evaluation of phenotypic correlation between the total number of piglets and 
the live-born piglets in the sows without declared health status revealed high positive correlation 
(P ≤ 0.01). Strong positive dependence was found also between the live-born and the reared piglets in 
this group. In the sows with declared health status, high positive correlation (P ≤ 0.01) was found also 
between the total number of piglets and the number of live-born piglets and between the number of 
live-born and reared piglets. 
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INTRODUCTION
Breeding of sows is from the farming and 

economical aspects one of the most exhausting 
branches of pig breeding. The aim of breeding 
of sows is to produce piglets and to gain a profi t. 
A prerequisite of eff ective breeding of sows is 
ensuring good health and high performance of 
sows characterized by a number of reared piglets 
per sow (Boudný and Špička, 2012; Horký et al., 
2012; Horký et al., 2013). It is constantly pointed out, 
that particularly the number of reared piglets per 
sow is the cause of problems in Czech farms and 
also that there is a signifi cant diff erence between 
our and succesfull foreign farms (Horký, 2014; 
Rozkot, 2012). Rodríguez et al. (2012) consider 
the number of reared piglets a major economic 
eff ect of breeding of sows. Optimal reproductive 
management is beside various endogenous and 

exogenous factors infl uenced by health condition, 
which is then refl ected in rearing and fattening 
of pigs and therefore in whole profi tability of 
a farm. Poor health situation in herds negatively 
infl uences the farm economy (Lambert et al., 2012). 
Zhao et al. (2012) say that it is beyond a doubt, that 
the main problem are viral diseases such as virus 
of porcine respiratory and reproductive syndrom 
(PRRS) and porcine circovirus 2 (PCV-2) and remark 
that it is due to completely open pig market at 
the international level. Epidemiological situation 
in the Czech Republic is not diff erent from the 
situations in other countries of the European Union. 
Holtkamp et al. (2012) say that underestimation 
of PRRS, as a very important disease signifi cantly 
decreasing the level of health condition in porcine 
population, is the most likely reason of massive 
spread of infection to most productive, reproductive 
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and breeding farms. PRRS virus undisturbedly 
spreaded in porcine population from the top of 
breeding pyramide to its base. Insuffi  cient attention 
followed by absence of necessary provisions led to 
hard devaluation of health condition in pig herds 
presented as infection of PRRS virus. As stated by 
Laanen et al. (2013), an important way of creating 
and maintaning profi table economic level of a farm 
is establishing pig herds without occurence of 
economically important diseases by the method of 
repopulation. According to Nevrkla et al. (2013), the 
disease life cycle can be interrupted this way as there 
is no contact between piglets and sows. This method 
is known as status with minimal disease (MD). The 
method is economically more demanding than 
conventional rearing of piglets by sows. Therefore it 
is recommended for production of pigs in breeding 
or reproductive farms. In productive farms, the sows 
give birth naturally (Jorsal and Thomsen, 1988). 
It is necessary to follow the rules of biosecurity to 
prevent reinfection in a repopulated farm (Laanen 
et al. 2013). Jorsal and Thomsen (1988) state, that 
the method or repopulation and creating MD 
herds should have a positive eff ect on reproductive 
performance of sows, piglet losses reduction, 
improvement of productive parametres in pigs, 
improvement of health situation in herds and 
therefore reduction of treatment costs.

The aim of the study was to evaluate selected 
reproductive parameters and analyse their 
correlations in sows. The observed parameters were 
evaluated in two herds with diff erent health status. 

MATERIAL AND METHODS
The experiment involved 160 hybrid sows from 

the 1st to the 5th litter (80 with health status A and 
80 with health status B). 

Health status A: In this group of sows, analysis 
of blood samples detected porcine respiratory 
and reproductive syndrom (PRRS) and porcine 
circovirus (PCV-2). The rules of biosecurity were not 
applied in the stable. 

Health status B: Newly delivered sows were placed 
into decontaminated stable with strict batch, black 
and white breeding system with stringent hygienic 
provisions. Blood samples were taken from all sows 
and they were confi rmed to be free of following 
diseases: Aujezsky’s disease (AD), enzootic 
pneumonia (EP), classical swine fever (CSF), porcine 
circovirus (PCV-2), pleuropneumonia (P), porcine 
respiratory and reproductive syndrom (PRRS), 
porcine parvovirus (PPV), brucellosis (BA) and 
dysenteria (D).

In the category of inseminated sows, animals 
were stabled individually from the onset of estrus to 
the detection of pregnancy for approximately one 
month. The pregnant animals were subsequently 
moved into static group pens for 15 to 20 pieces. 
The gilts were provided with transponders for 
their identifi cation and allocation of feed rations 
at the feed station. In these pens they stayed until 

an average of fi ve days before giving birth. In the 
category of advanced stage of pregnancy, farrowing 
and lactating, the animals were stabled in individual 
farrowing pens with slatted plastic fl oors and the 
farrowing house was devided into sections. All the 
above mentioned categories were fed by automatic 
distribution of feed. Air exchange both in farrowing 
section and in section of inseminated and pregnant 
animals was solved by automatic methods. Optimal 
microclimate for piglets was ensured using heated 
plates, supplementary feeding followed from 
the fi 	 h day a	 er birth. The piglets were weaned 
at the mean age of 28 ± 3 days. In both groups of 
sows (status A, B) phenotypic levels of selected 
reproductive parametres were observed, namely 
the total number of born piglets, the number of live-
born piglets, the number of stillborn piglets, the 
number of reared piglets and the losses of piglets 
from birth to weaning. 

The obtained values of reproductive paramteres 
and the losses of piglets in the health status A were 
compared to the values of the parametres obtained 
for health status B and basic statistical characteristics 
for diff erences in evaluated parametres between 
the groups of sows were analyzed, namely mean, 
standard deviation, coeffi  cient of variation, 
maximum and minimum values and statistical 
signifi cance based on the t-test. The symbol *** 
stands for P ≤ 0.001, ** stands for P ≤ 0.01, * stands 
for P ≤ 0.05 a NS stands for P ≥ 0.05. Also correlation 
of evaluated reproductive parameters was analysed 
according to the Pearson’s correlation coeffi  cient. 
The data were analysed using so	 ware QC expert 
(TriloByte Statistical So	 ware Ltd.).

RESULTS AND DISCUSSION
The good health status of sows led to an increase 

of reproductive performance. Tab. I presents 
gestation length, total numbers of piglets, numbers 
of live-born, stillborn and reared piglets per litter 
from sows with diff erent health status. Highly 
statistically signifi cant diff erence (P ≤ 0.001) and 
signifi cant diff erence (P ≤ 0.05) was found betweeen 
the evaluated parameters in favor of sows in the 
group B with declared health status. Namely the 
length of gestation was 1.59 day longer in sows of 
the group B. The total number of piglets increased 
by 2.61 piglets, the number of live-born piglets by 
3.28 piglets, the number of stillborn piglets per litter 
decreased by 0.67 piglet and the number of reared 
piglets recorded an increase by 4.11 piglets. 

Olanratmanee et al. (2010) report 12.10 born piglets 
per litter from sows in good hygienic conditions 
against 11.70 from sows in poor hygienic conditions, 
which indicates the need for breeding sows in good 
health status. Lewis et al. (2009) state that PRRS virus 
infl uences reproductive performance of sows and 
gilts. Their results show that healthy gilts in the 
fi rst litter had over 9 live-born piglets compared to 
only 7 live-born piglets in gilts with health issues 
and note that this parameter is also dependent 



 Analysis of Reproductive Parameters in Sows with Regard to Their Health Status 483

on the genetics of animals. This is confi rmed by 
Smith et al. (2008) who found following numbers 
of live-born piglets from Dandbred sows in normal 
breeding conditions: in the fi rst litter 9.80, in the 
second litter 10.10, in the third litter 9.50 and in the 
fourth litter 11.00. Nielsena et al. (2002) reported 2 to 
6 stillborn piglets per litter from sows with health 
problems. Lewis et al. (2009) found 3.00 stillborn 
piglets from ill gilts and 0.60 stillborn piglet from 
healthy sows per litter. The number of reared piglets 
is considered the most important eff ect of breednig 
of sows. Lewis et al. (2009) reported 7.50 reared 
piglets per litter from sows with health problems 
against 9.25 reared piglets per litter from healthy 
sows. Nevrkla et al. (2013) found 9.68 ± 1.75 reared 
piglets before repopulation and more than 13 a	 er 
repopulation.

Fig. 1 shows losses of piglets from birth to weaning 
per litter. In the health status A the losses counted 
2.05 ± 1.43 piglets against 1.18 ± 1.44 piglet in health 
status B. The diff erence between the evaluated 
groups of sows was 0.87 piglet, which is a highly 
statistically signifi cant diff erence (P ≤ 0.001) in favor 
of the group B. 

Vaillancourt et al. (1992) say that the intensive 
production of sows is accompanied by certain 

critical phases. Loss of piglets from birth to 
weaning is considered an important one, either as 
a result of infectious diseases or nonpathogenic 
causes, therefore monitoring of piglets allows its 
optimization. Munsterhjelm et al. (2006), Andersen 
et al. (2009) and Oliviero et al. (2010) state that 
appropriate health programs in herds of sows 
minimize the losses of piglets a	 er birth. According 
to Rootwelt et al. (2012) the loss of piglets from birth 
to weaning in problematic herds reaches 16.20%. 
Roehe and Kalm (2000) highlight that the highest 
losses of piglets are recorded during the fi rst week 
of life, which is confi rmed by Arango et al. (2006). 
They add that the loss during the fi rst day is around 
4%. The second day a	 er birth, the mortaliy is the 
highest up to 17 % and the following days it declines. 
The third day it is 16%, the fourth day 9% and the 
fi 	 h day 7%. From the sixth day, the mortality is 
stabilized at 4%.

Tab. II displays correlations between individual 
reproductive parameters in sows without declared 
health status. High positive correlation (r = 0.771) 
evaluated as highly statistically signifi cant (P ≤ 0.01) 
was found between the total number of born piglets 
and the number of live-born piglets. Between the 
total number of piglets and the number of stillborn 

I: Basic statistical characteristics of selected reproductive parametres in sows with or without declared health status

Parameter Status Mean Sx Vx Min Max t test

Gestation length (days)
A 115.31 1.48 1.28 113 119

***
B 116.90 3.62 3.08 114 147

Total number of piglets/litter
A 13.33 2.40 18.00 5 19

***
B 15.94 2.46 15.43 11 23

Number of live-born piglets/litter
A 11.45 2.13 18.60 4 17

***
B 14.73 2.25 15.27 11 21

Number of stillborn piglets/litter
A 1.88 1.55 82.87 0 6

**
B 1.21 1.53 126.34 0 8

Number of reared piglets/litter
A 9.44 1.78 18.86 4 12

***
B 13.55 1.99 14.69 10 18

A – without declared health status; B – with declared health status; *** (P ≤ 0.001); ** (P ≤ 0.01)

1: Losess of piglets from birth to weaning by the health status (pcs/litter)
A – without declared health status; B – with declared health status; 
*** (P ≤ 0.001)
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piglets, the correlation (r = 0.484) was moderate and 
statistically signifi cant (P ≤ 0.05). Medium correlation 
dependence (r = 0.656) with high statistical 
signifi cance (P ≤ 0.01) was recorded between the 
total number of piglets and the losses of piglets 
from birth to weaning. Strong positive correlation 
(r = 0.752) with high statistical signifi cance (P ≤ 0.01) 
was found between the live-born and the reared 
piglets. Moderate positive correlation (r = 0.560) 
was also observed between the number of live-born 
piglets and the losses of piglets and the dependence 
was statistically signifi cant (P ≤ 0.05). Analysis of 
correlation between the other parameters revealed 
no statistically signifi cant dependences. 

Tab. III shows correlation analysis of reproductive 
parameters in sows with declared health status. 
The evaluation of phenotypic correlations between 
the total number of piglets and the number of live-
born piglets proved high positive dependence 
(r  =  0.792, P ≤ 0.01). Moderate positive correlations 
were observed between the total number of piglets 
and the number of stillborn piglets (r = 0.443, 

P ≤ 0.05) and between the total number of piglets 
and the losses of piglets (r = 0.482, P ≤ 0.05). The 
same statistical signifi cance (P ≤ 0.05), but medium 
correlation (r = 0.545) characterized the dependence 
between the total number of piglets and the number 
of reared piglets. The numbers of live-born and 
reared piglets showed high positive correlation 
(r = 0.779, P ≤ 0.01) and the numbers of live-born 
piglets and the losses of piglets moderate positive 
correlation (r = 0.484, P ≤ 0.05). No statistically 
signifi cant dependence was found between the 
other parameters. 

Rydhmer et al. (2008) found negative correlation 
between the length of gravidity and the losses 
of piglets a	 er birth. Olanratmanee et al. (2010) 
described highly signifi cant correlation between 
the total number of piglets and the number of live-
born piglets. Škorjanc et al. (2007) reported positive 
correlation (r = 0.815) with highly statistically 
signifi cant dependence (P ≤ 0.01) between the 
number of live-born piglets and the number of 
reared piglets. 

II: Correlation analysis of dependences between reproductive parameters in sows without declared health status

Parameter Total number 
of piglets/litter

Number of live-
born piglets/litter

Number of stillborn 
piglets/litter

Number of reared 
piglets/litter

Losses 
of piglets/litter

Gestation length 
(days)

−0.147NS −0.065 NS −0.137 NS −0.144 NS 0.088 NS

Total number 
of piglets/litter

0.771** 0.484* 0.400 NS 0.656**

Number of live-born 
piglets/litter

−0.185 NS 0.752** 0.560*

Number of stillborn 
piglets/litter

−0.415 NS 0.242 NS

Number of reared 
piglets/litter

−0.113 NS

NS P ≥ 0.05; * (P ≤ 0.05); ** (P ≤ 0.01)

III: Correlation analysis of dependences between reproductive parameters in sows with declared health status

Parameter Total number 
of piglets/litter

Number of live-
born piglets/litter

Number of stillborn 
piglets/litter

Number of reared 
piglets/litter

Losses 
of piglets/litter

Gestation length 
(days)

0.104 NS 0.205 NS −0.133 NS 0.132 NS 0.137 NS

Total number 
of piglets/litter

0.792** 0.443* 0.545* 0.482*

Number of live-born 
piglets/litter

−0.196 NS 0.779** 0.484*

Number of stillborn 
piglets/litter

−0.266 NS 0.063 NS

Number of reared 
piglets/litter

−0.175 NS

NS (P ≥ 0.05); * (P ≤ 0.05); ** (P ≤ 0.01)

CONCLUSION
Highly signifi cant diff erences (P ≤ 0.001) and signifi cant diff erences (P ≤ 0.05) were found between 
the evaluated reproductive parameters, namely the gestation length, the total number of piglets, the 
numbers of live-born, stillborn and reared piglets and the losses of piglets per litter, in favor of the sows 
in the group B with declared health status. The evaluation of phenotypic correlations between the 
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total number of piglets and the number of live-born piglets per litter in sows without declared health 
status proved high positive correlation (r = 0.792, P ≤ 0.01). Strong positive dependence (r = 0.752) was 
observed also between the live-born and the reared piglets. In sows with declared health status, strong 
positive correlation was proved between the total number of piglets and the number of live-born 
piglets (r = 0.792, P ≤ 0.01) and between the numbers of live-born and reared piglets (r = 0.779, P ≤ 0.01). 
The values of selected reproductive parameters found in the group of sows with declared health 
status can be described as competitive, which indicates that good health status of sows improves their 
reproductive performance. 

Acknowledgement

This study was supported by the project of MENDELU internal grant agency, Faculty of Agriculture 
No. TP 2/2015 and the NAZV Project No. QI 111A166 of the Ministry of Agriculture of the Czech 
Republic.

REFERENCES
ANDERSEN, I. L., HAUKVIK, I. A. and BOE, K. E. 

2009. Drying and warming immediately a	 er birth 
may reduce piglet mortality in loose-housed sows. 
Animal, 3(4): 592–597.

ARANGO, J., MISZTAL, I., TSURUTA, S., 
CULBERTSON, M., HOLL, J. W. and HERRING, 
W. 2006. Genetic study of individual preweaning 
mortality and birth weight in Large White piglets 
using threshold-linear models. Livest. Sci., 101(1–
3): 208–218.

BOUDNÝ, J. and ŠPIČKA, J. 2012. The eff ect of 
production effi  ciency on economic results in pig 
breeding. Res. pig breeding, 6(1): 1–8. 

HOLTKAMP D. J., LIN, H., WANG, C. and 
O’CONNOR, A. M. 2012. Identifying questions in 
the American Association of Swine Veterinarian’s 
PRRS risk assessment survey that are important for 
retrospectively classifying swine herds according 
to whether they reported clinical PRRS outbreaks 
in the previous 3 years. Prev. Vet. Med., 106(1): 42–
52. 

HORKÝ, P. 2014. Infl uence of increased dietary 
selenium on glutathione peroxidase activity and 
glutathione concentration in erythrocytes of 
lactating sows. Ann. Anim. Scie., 14(4): 869–882. 

HORKÝ, P., JANČÍKOVÁ, P., SOCHOR, J., HYNEK, 
D., CHAVIS, G. J., RUTTKAY NEDECKÝ, B., 
CERNEI, N., ZÍTKA, O., ZEMAN, L., ADAM, V. and 
KIZEK, R. 2012. Eff ect of organic and inorganic 
form of selenium on antioxidant status of breeding 
boars ejaculate revealed by electrochemistry. Int. J. 
Electrochem. Sc., 7(10): 9643–9657. 

HORKÝ, P., RUTTKAY-NEDECKÝ, B., 
KREMPLOVÁ, M., KRYŠTOFOVÁ, O., KENSOVÁ, 
R., HYNEK, D., BABULA, P., ZÍTKA, O., ZEMAN, 
L., ADAM, V. and KIZEK, R. 2013. Eff ect of 
diff erent doses of organically bound selenium 
on antioxidant status and levels of metal ions in 
postpartum sows. Int. J. Electrochem. Sc., 8(5): 6162–
6179.

JORSAL, S. E. and THOMSEN B. L. 1988. A cox 
regression analysis of risk factors related to 
Mycoplasma suipneumoniae reinfection in Danisch 
SPF-herds. Acta Vet. Scand., 84(1): 436–438.

LAANEN, M., PERSSONS, D., RIBBENS, S., DE 
JONG, E., CALLENS, B., STRUBBE, M., MAES, 
D. and DEWULF, J. 2013. Relationship between 
biosecurity and production/antimicrobial 
treatment characteristics in pig herds. Vet. J., 198(1): 
508–512.

LAMBERT, M. Č., POLJAK, Z., ARSENAULT, 
J. and D’ALLAIRE, S. 2012. Epidemiological 
investigations in regard to porcine reproductive 
and respiratory syndrome (PRRS) in Quebec, 
Canada. Part 1: Biosecurity practices and their 
geographical distribution in two areas of diff erent 
swine density. Prev. Vet. Med., 104(1–2): 74–83.

LEWIS, C. R. G., TORREMORELL, M and BISHOP, 
S. C. 2009. Eff ects of porcine reproductive and 
respiratory syndrome virus infection on the 
performance of commercial sows and gilts of 
diff erent parities and genetic lines. J. Swine Health 
Prod., 3(1): 140–147.

MUNSTERHJELM, C., VALROS, A., HEINONEN, 
M., HALLI, O. and PELTONIEMI, O. A. T. 2006. 
Welfare index and reproductive performance in 
the sow. Reprod. Domest. Anim., 41(6): 494–500. 

NEVRKLA, P., ČECHOVÁ, M. and HADAŠ, Z. 2013. 
Evaluation of selected reproductive parametres 
in gilts and loss of piglets a	 er repopulation. Acta 
univ. Agric. et silvic Mendel. Brun., 61(5): 1357–1364. 

NIELSENA, J., BØTNERA, A., BILLE-HANSENB, 
V., OLEKSIEWICZA, M. B. and STORGAARD, 
T. 2002. Experimental inoculation of late term 
pregnant sows with a fi eld isolate of porcine 
reproductive and respiratory syndrome vaccine-
derived virus. Vet. Microbiol., 84(1): 1–13.

OLANRATMANEE, E., KUNAVONGKRIT, A. 
and TUMMARUK, P. 2010. Impact of porcine 
epidemic diarrhea virus infection at diff erent 
periods of pregnancy on subsequent reproductive 
performance in gilts and sows. Anim. Reprod. Sci., 
122(1–2): 42–51.

OLIVIERO, C., HEINONEN, M., VALROS, A. and 
PELTONIEMI, O. 2010. Environmental and sow-
related factors aff ecting the duration of farrowing. 
Anim. Reprod. Sci., 119(1–4): 85–91. 

RODRÍGUEZ, S. V., PLÀ, L. M. and ALBORNOZ, 
V. M. 2012. Modeling tactical planning decisions 



486 Pavel Nevrkla, Zdeněk Hadaš, Marie Čechová, Pavel Horký

through a linear optimization model in sow farms. 
Livest. Sci., 143(2–3): 162–171.

ROEHE, R. and KALM, E. 2000. Estimation of genetic 
and environmental risk factors associated with 
pre-weaning mortality in piglets using generalized 
linear mixed models. Anim. Sci., 70(2): 227–240.

ROOTWELT, V., REKSEN, O. and FRAMSTAD, T. 
2012. Production traits of litters in 2 crossbred 
Duroc pig lines. J. Anim. Sci., 90(1): 152–158. 

RYDHMER, L., LUNDEHEIM, N. and CANARIO 
L. 2008. Genetic correlations between gestation 
length, piglet survival and early growth. Livest. Sci., 
115: 287–293.

SMITH, A. L., STALDER, K. J., SERENIUS, T. V., 
BASS, T. J. and MABRY, J. W. 2008. Eff ect of 

weaning age on nursery pig and sow reproductive 
performance. J. Swine Health Prod., 16(3): 131–137. 

ŠKORJANC, G., BRUS, M. and POTOKAR, M. 
Č. 2007. Eff ect of Birth Weight and Sex on Pre-
Weaning Growth Rate of Piglets. Arch. Tierzucht, 
50(5): 476–486.

VAILLANCOURT, J. P., MARSH, W. E. and DIAL, 
G. D. 1992. Internal consistency of preweaning 
mortality datacollected by swine production. Prev. 
Vet. Med., 14(3–4): 115–128. 

ZHAO, Z., QIN, Y., LAI, Z., PENG, L., CAI, X., WANG, 
L., GUO, X., YANG, H. 2012. Microbial ecology 
of swine farms and PRRS vaccine vaccination 
strategies. Vet. Microbiol., 155(2–4): 247–256.

Contact information

Pavel Nevrkla: pavel.nevrkla.uchhz@mendelu.cz
Zdeněk Hadaš: zdenek.hadas@mendelu.cz
Marie Čechová: cechova@mendelu.cz
Pavel Horký: pavel.horky@mendelu.cz



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


