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Taking into account the health and economic aspect, the most significant losses in the pig farming are those
during preweaning period. In this research we observed the influence of birth mass on losses and weight gain of large
Yorkshire piglets. In order to decrease the influence of external factors as much as possible, manner of holding and
feeding, sows genetic influence, milk yield and productivity and sex of offspring, from each litter where a piglet was
studied (one or more) with the weight below 1000 g (experimental group, n = 24), as a control offspring of the same
sex with body mass above 1000 g was taken (control group, n = 24). A statistically significant difference determined
in the body mass (P < 0.01) between the experimental and control group, remained at the same level until the wean-
ing. The correlation between the birth mass and body mass on 21* day was significant, positive and strong (+ = 0.60).
The obtained regression equation for the body mass calculation on the 21* day (Y) based on the mass at birth (X)
reads as follows: ¥ = 2609.5156 + 2.426*X. During this period losses in the experimental group were significantly
higher (29.17%) in comparison with the losses in the control group (8.33%).
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BJINJAHUE HA TIOPOJJUJIHATA MACA BP3 HAMAJIYBABETO U 3IOJIEMYBABETO HA
TEXNHATA HA ITIPACUIBATA Ol PACATA I'OJIEM JOPKIIWP BO NIEPUOJOT ITPEJ] OJABNBAILE

Wmajku ro mpexBu 3ApaBCTBEHUOT M €KOHOMCKHOT aCIeKT, Haj3HadajHUTE 3aryOH 3a BpeMe Ha OJrjIeayBambe-
TO Ha IpacHbaTa ce CIydyBaaT BO IIEPHOAOT Ipex oxduBame. Bo 0BOj omuT ro ciexeBMe BIMjaHUETO HA HOPOJIIII-
HaTa Maca Bp3 TyOemheTo WIIH 3roJeMyBambeTO Ha TSKMHATA Kaj IIPAacHiba OJ] pacaTa rojieM jOpKIIHp. 3a KOJIKY MITO €
MOXHO IIOBEKe,Ja Ce HaMaJld BIIMjaHHETO Ha HaIBOPEIIHHTE (PaKTOpM Kako IITO Ce HAUYMHOT HA JPXKCHETO U
XPaHEeHETO, TeHETCKOTO BIHMjaHUE O MaTOPHIUTE, IPUHOCOT HA MIIEKO H MPOJYKTHBHOCTA, IIOJOT Ha IIOTOMCTBOTO,
0J1 cexoe Jerao Oea MpoydyBaHU Ipacumara (eAHO WM moBeke) co texkuHa o 1000 g (excnepuMeHTaNHa rpymna 7
= 24), KaKo M KOHTPOJICH MOAMJIAJIOK OJf HCTHOT II0JI CO TeaecHaTa TexkuHa Hax 1000 g. (koHTponHa rpyna, n = 24).
CraTHCTHUKY 3HAYajHA pa3jinKa JeTepMHHHpaHa Bo TeiecHara Maca (P < 0,01) momery ommrTHaTa M KOHTpOJHATa
rpyna ocTaHa Ha HCTOTO HUBO c¢ 10 ojgduBame. Kopenamujara momery TenecHara maca IpU parame U TelecHaTa
Maca Ha 21-muot meH Oerre curHu(UKaHTHA, TO3UTHBHA U jaka. JloOMeHaTa mpecMeTaHa perpecuja Ha TeliecHaTa Maca,
HCKajKynupaHa Ha 21-not nen (Y), 6asupana Ha Macata mpu parame (X), e cnegnasa: Y = 2609,5156 + 2426*X. 3a
BpeMe Ha OBOj HEpHOJ 3aryOuTe BO ONUTHATa rpyma Oea curHudukanTHOo mosucoku (29,17%) Bo cmopenba co
3arybure Bo KOHTpoiHata rpyna (8,33%).

Kny4unu 360poBu: 10jHU NTpacuiba; MOPOAMIHA Maca; II0pacT; 3aryon

INTRODUCTION further growth and development (Cutler et al.,
2006; Johansen et al., 2004; Quiniou et al., 2002;

Some studies showed that the birth mass of Milligan et al., 2002; Uremovi¢ M. and Z. Ure-
suckling piglets has a significant influence on their movié. 1997 ’Wilson et al. 1991: Pedi¢ et al.
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1990; Feri¢ et al., 1990). The normal mass at birth
is in the range from 1.3-1.4 kg (Cutler et al.,
20006). It is known that the suckling piglets with
the body mass at birth below 1000 g are more
prone to disease, negative influences of stress fac-
tors, they have lower growth rate and cause bigger
losses than the piglets with the normal body mass
(Cutler et al., 2006; Quiniou et al., 2002; Ure-
movi¢ M. and Z. Uremovi¢, 1997). Furthermore,
Cutler et al. (2006) state that the number of piglets
with small birth mass grow significantly in litters
with more than 11 piglets. Breeds and hybrids used
in intensive pig production have high productive
and reproductive features, caused that the majority
of litters frequently go above that number. Hence,
it is more frequent to have piglets with the birth
mass below average.

Processes of extra uterine growth and devel-
opment in the piglets are related to significant
physiological changes. Young animals are more
capable of increasing the protein synthesis than
older animals and efficiently use amino acids from
the food for growth. That especially refers to the
skeletal muscle synthesis (Davis et al., 2003; Le-
faucheur et al., 2003). Rehfeldt and Kuhn (2006)
and Dwyer et al. (1994) state that animal species
with a bigger number of offspring in the litter have
a greater variability in the birth mass and muscle
fibres number in the skeletal muscle structure of
young animals. According to them, in the majority
of piglets with small birth mass if comes to the
differentiation of a minor number of muscle fibres
during the prenatal miogenesis. Such animals can-
not increase their mass equally fast as the piglets
with normal birth mass during the postnatal
growth. The aim of this study was to determine the
influence of birth mass to the growth and losses of
Yorkshire piglets during the suckling period.

MATERIAL AND METHODS

This research was performed at a pig breed-
ing farm in the eastern part of Slavonia. The study
encompassed 48 piglets of the Large Yorkshire
breed from 17 sow litters that pigged during April
and May, and in which at least one piglet was born
with birth mass less than 1000 grams. In order to
decrease the influence of external factors as much
as possible, the manner of holding and feeding,
sows genetic influence, milk yield and productivity
and sex of offspring, out of each litter where a pig-
let was studied (one or more) with the weight be-

low 1000 g (experimental group, n = 24), as a con-
trol offspring of the same sex with the body mass
above 1000 g (control group, n = 24) was taken.
During the observing period, piglets were kept in
same conditions. They were weighed five times
during the preweaning period: after their birth, on
1%, 7% 14™ and 21" day of life. The growth per
week and losses were being observed in both
groups.

Processing of collected data was implemented
with the application of the statistical reference
programme Statistica 8.1 (StatSoft Inc., 2008). The
significance of differences between the experi-
mental and control group was determined by the
Student's #-test. Analysis of variance was used for
determining the significance of differences be-
tween individual weightings within the groups
(ANOVA Repeated Measures, with Unequal n
HSD test for post-hoc analysis). The relation be-
tween the body mass at birth and at the end of
suckling period was determined with linear corre-
lation. Estimation of the dependent variable value
(body mass on 21* day of life), based on the
known values of independent variable (body mass
at birth) was studied with single regression analy-
sis.

RESULTS AND DISCUSSION

In the control group of piglets with normal
birth mass, 8.33% of losses were recorded during
the suckling period, while losses in the experi-
mental group amounted to 29.17%. Finch et al.
(2004) state that low birth mass is the main factor
which influences neonatal morbidity and mortality
of domestic animals, which is in line with the
statements of other researchers (Cutler et al., 2006;
Johansen et al., 1994; Quinion et al., 2002;
Milligan et al., 2002; Uremovi¢, M. and Z. Ure-
movié, 1997).

Table 1 shows an increase of piglets body
mass through five weightings during preweaning
period.

The Table 1 shows that the statistically sig-
nificant difference in the birth mass (P<0.01) be-
tween two observed groups remained at the same
level during the complete period. Also, a statisti-
cally significant difference (P<0.01) was observed
between individual sequential measurements of the
body mass, and observing the complete suckling
period between the birth mass and mass on the 21*
day of life (P<0.01) in both groups. The range of
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body mass values in the control group of piglets birth mass of the control group was constant, while
was smaller than in the experimental group (apart in the experimental group it increased almost four
from day 1). The coefficient of variability for the times until weaning.

Table 1

Increase of a body mass (g) in two groups of piglets during preweaning period

Age of suckling piglets (n = number of animals with low / normal birth mass)

G Statistical
roup indicator At birth 1 day 7 days 14 days 21 days
(n=24/24)  (n=2424) (n=2022) (n=18/22) (n=17/22)
Mean 854.92* 913.08* 2062.90%%  3154.75%%  4501.18*°
+ SEM +17.51 +19.03 +171.57 +249.36 +405.72
Experimental group Min 705 705 953 1200 1700
(piglets with body mass at birth <1000 g) Max 995 1085 3220 5200 7700
CV % 10.03 10.21 37.20 35.35 37.15
Mean 1516.67 1833.33 3420.68° 5063.64° 6442.27*°
+ SEM +67.97 +59.61 +112.54 +177.49 +253.24
Control group Min 1050 1325 2320 3700 3700
. 4 .
(piglets with body mass at birth >1000 g) Max 2150 1380 4460 6680 2680
CV % 21.95 15.93 15.43 16.44 18.44

SEM = standard error of the mean; CV = coefficient of variability

* statistically significant difference (P<0.01) in relation to the value determined in the control group

? statistically significant difference (P<0.01) in relation to the previously determined value within the same group

® statistically significant difference (P<0.01) in relation to the determined value in the one-day-old piglets within the same group

From the obtained data about the growth of P <0.05). Based on the determined statistically
the body mass during the observed period, we de- significant correlation, we performed the regres-
termined the coefficient of linear correlation be- sion analysis and gained the regression equation:
tween the birth mass and the mass on 21% day, Y=2609.5156 + 2.426 * X (X = birth mass in g,
which amounted to » = 0.61 (level of significance Y =body mass at the age of 21 days, in g).
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Graph 1: Regression equation for calculation of the body mass at the 21* day of life (¥) based on the birth mass (X)
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The coefficient of correlation between piglets
birth mass and body mass at weaning that Milligan
et al. (2002) calculated in their research was » =
0.58. Furthermore, Feri¢ et al. (1994) calculated
that the coefficient of correlation between piglets
body mass on 4" and 21* day of life was positive,
significant (P < 0.01) and amounted to » = 0.97. A
similar result was found in the research of Baleno-
vi¢ et al. (2007) who stated that the correlation
between the body mass after birth and the one on
21 day of life in Landrace x Yorkshire crossbreed
piglets was strong, positive and significant
(r=0.67). Siers et al. (1976) stated that piglets
with lower birth mass have also lower growth rate
and body mass at 120 days of life. Jeli¢ et al.
(1974) presented the regression equation for calcu-
lation of the body mass at the age of 28 days of life
() based on the birth mass (x), which states: y =
4.46 + 1.222*x. The average body mass of 21 day
old piglets calculated on the base on the regression
equation in McKay's (1994) research was 5.21 +
0.94 kg.

CONCLUSION

The body mass at birth presents one of the
most significant endogenous factors which influ-
ences the vitality of newborn piglets and has high
prognostic value at death risk estimation and fur-
ther growth. These results confirm the statements
that the piglets with the small birth mass have
higher losses, significantly lower growth rate as
well as wider variability of the body mass during
the suckling period.
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