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Aim of this paper is to show productive results of fattening pigs obtained from crosses of Duroc sires, and F,
sows which are obtained from mating of Landrace and Yorkshire. Investigation is conducted on one commercial farm
in which production undergoing trough all technological phases, from piglets production on the beginning till the fi-
nal product which is fattening pigs. Growth traits were investigated on 3093 piglets which were divided in seven fa-
cilities. In lactation period of 26 days, gained body weight was 7.36 kg. In growing period which lasted 58 days,
crosses obtained from Duroc sires have achieved daily weight gain of 0.50 kg and average body mass of 29 kg. In fat-
tening period which lasted 85 days, average daily gain was 0.83 kg with achieved body mass of 70.89 kg. At the end
of fattening period, fatlings have achieved final body mass of 107.30 kg in period of 159 day in total, with 59.70% of
meat in carcass. Total feed consumption per fatlings was 192 kg. Total losses in fattening period were 5% (2.8% mor-
tality and 2.2% economic slaughters). This high level of productive performance, combined with the high meat per-
centage in carcass of fattening pigs, lids to a conclusion which explain the popularity of the Duroc breed as a sire line
in many countries.
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JAYPOK KAKO TEPMHUHAJIHA TATKOBCKA JINHUJA
3ATOJHOTO CBUIBAPCKO IMPOU3BOJACTBO

Ilenta Ha OBOj TPYZ € a ce MPUKAaXaT IPOU3BOAHHUTE PE3YJITATH Kaj TOjHH CBUIGU, TOOMEHU IPU BKPCTYBAHE
Ha Hepe3u OJ pacaTa JypoK M MaTOPHMLM O] reHepauujara Fj, Kou ce 10OMEeHH cO maperme Ha JAaHAPac U jOPKIIUP.
HcnuTyBambeTo € pealu3upaHo Ha €AHa KoMmepiujaiaHa (apma, Ha Koja IIOCTOjaT CHTE TEXHOJOIIKM (ash Ha
HPOM3BOJICTBO, OYHYBAjKH OJ] IPOU3BOJCTBO HA MPACHIba, 1A C& O MPOU3BOACTBO Ha (PMHAIHUOT NPOM3BO/I, F'OJHH
cBumbd. beme ucnuTyBaH mpupacToT Kaj BKymHO 3093 mpacumba moaeneHd Bo 7 rpynu. Bo TEKOT Ha JAKTallCKHOT
mepuon ox 26 IeHa MPHUPAcTOT BO TeJeCHAaTa TeKWMHAa W3Hecypame 7,36 kg. Bo TekoT Ha TOJHHMOT MEPUOIKO]
H3HecyBalne 58 jeHa, Mene3uTe Kou Oea JOOMEHH Of JypOK-TaTKOBLM HMOCTUTHAa mHeBeH mpupact of 0,50 kg n
npocedHa TesecHa Maca of 29 kg. Bo TekoT Ha rojHHOT mepHon, Koj M3HecyBamle 85 aeHa, MPOCEYHHOT IHEBEH
npupact usHecysamie 0,83 kg co mocturnara tenecua maca oa 70,89 kg. Ha kpajoT o1 rojHHOT MEpUO] TOCHUIIUTE
nocturHaa ¢uHanHa TenecHa maca o 107,30 kg 3a Bkymen mepuon ox 159 nena, co 59,70% Ha Meco BO TPYIOT.
Bkynara KoHCyManuja Ha XpaHa 110 ToeHUK n3Hecysaue 192 kg. Bkynnure 3aryou Bo rojunot nepuon 6ea 5% (2,8%
CMPTHOCT U 2,2% €KOHOMCKH KOJieHa). BakBOTO BHCOKO HMBO Ha MPOU3BOAHH HEepHOpMaHCH, KOMOMHHPAHO CO
BHCOK IIPOLIEHT Ha MECO BO TPYNOT Kaj TOCHUIUTE, NO3BOJYBa [a 3aKIy4HME JIeKa TOoa € NMPUYMHA 30LITO pacara
CBHIbU JyPOK KaKO TATKOBCKA JIMHH]a € MOITyJIapHa BO MHOTY 3€MjH.

Kny4unu 360poBH: TenecHa TeXXHUHA; TypOK; F'OjHN CBUGU; TEPMHUHAIHU TaTKOBIU

INTRODUCTION to the creation of specialized breeds and lines of

pigs in the production of hybrid porkers, whose

Awareness of the negative genetic dependen- selection criteria in choosing the parents differ sig-

cies between fertility and milk production traits on nificantly. In most European countries, including

one side and meatiness properties on the other, led Republic of Serbia, have crystallized the two fertile



56 D. Luka¢, V. Vidovié, V. Visnjic, J. Krnjaic

breeds — Landrace and Yorkshire, which are used
for the production of F; dams for mating with ter-
minal boars breed such as Duroc, Hampshire and
Pietrain [18, 3, 2], as well as their F; product (syn-
thetic boars containing recombination of desirable
genes for most properties). In these cross schemes,
heterosis of dams is maximized, while the boars
side achieves a high selection differential. Off-
spring obtained in this way is numerous, dams
have plenty of milk, and fattened in feedlot are uni-
form, characterized by good health, resilience, effi-
cient feed utilization and rapid growth. The main
reason for such crossing combination is profit, i.e.
to realize greater growth with the lowest possible
cost.

However, in Europe and in Serbia, the most
widely used terminal sire breed is Duroc, while the
Hampshire sire breed are used in smallest intensity.
One-way selection on the meatiness in Pietrain pig
breed has led to certain physiological disorders
such as occurrence of genes for stress, heart prob-
lems, occurrence of pale, soft and exudative meat
(PSE), reduced fertility and milk production of
sows, which is why this breed is almost not used as
a terminal breed, except in situations where we do
not have sires of other two terminal breeds [8, 9].

Research of many authors [14, 5, 8] have
shown the advantage of the Duroc breed for
growth and feed utilization, and confirmed the ad-
vantage of this breed when in question comes meat
quality. Several sources suggest that this breed also
brings interesting advantages on hardiness and so-
cial behavior. Regarding carcass quality, Duroc has
shown equivalent or better performances than most
of the other sire breeds [9, 16]. Compared to
Pietrain and Hampshire, Duroc sired hogs show
slightly lower levels of lean content but higher
dressing yield, while pork quality is usually in fa-
vor of Duroc, especially the parameters as mar-
bling, tenderness and juiciness [5, 12]. The Cana-
dian Genetic Swine Improvement Program has
contributed to important genetic gains on growth
(-13 days to 100 kg in the last 10 years) and car-
cass quality (+1.7% of lean content in the last 10
years) in the Duroc breed.

This high level of performance, combined
with the excellent meat quality potential of the
breed, results in a very good paternal type for all
traits of interest, which mainly explain the popular-
ity of the breed as a sire line in many countries.
Based on all the above, the aim of this paper is to
present the feasibility of Duroc boars usage in fat-
tening pigs production through production results
of offspring during fattening period.

MATERIALS AND METHODS

Production results of Duroc sires offsprings
were monitored on one commercial farm of capac-
ity of 1100 hybrid sows, during the year 2011. The
farm is of closed type, where production runs
through all technological stages from piglets pro-
duction to the final product, i.e. fatlings. Produc-
tion parameters were observed in 3093 F;.y) hy-
brid crossing sows with Duroc boars. After birth,
and based on the buildings on the farm, seven ex-
perimental groups of pigs were formed, which
went through all the stages of technological pro-
duction. During the observation period, care and
nutrition was identical, for all groups within the
same category, as well as environmental conditions
on the farm. Piglets nutrition with prestarter mix-
tures in farrowing started on the fifth day after
birth. After moving from farrowing pens in breed-
ing facilities, piglets continued to consume
prestarter mixture with 19.5% crude protein, and
after that, starter diets containing 19% crude pro-
tein. For pigs nutrition in fattening phase, three
mixtures were used: grower, finisher 1 and finisher
2, with 17%, 16% and 14% of crude protein, re-
spectively.

Phenotypic parameters of fattening traits,
which describe the distribution frequency of meas-
urements in different experimental groups, were
calculated using the standard formula of descrip-
tive statistics in the software program Statistica 12.

RESULTS AND DISCUSSION

Today, for pig producers challenge is to on
the most economical way in the shortest possible
period of time provide the final product, porkers
that have the highly-anticipated and good meat
quality. Three breed cross is the most common
scheme of breeding pigs, which leads to the maxi-
mum manifestation of hybrid vigor or heterosis in
fattening pigs obtained from mating terminal boars
with sows F; generation obtained by crossing of
Landrace and Yorkshire breeds. The result of this
type of crossing is the improvement of fattening
characteristics in offspring, such as growth and
feed conversion ratio in certain production phases
which are shown in Tables 1 and 2, as well as re-
sistance to disease and a lower percentage of mor-
tality shown in Table 3.

Based on the average weight of the 7.36 kg
and the interval ranging from 6 to 8.7 kg, which
was in a relatively short suckling period of only 26
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days, it can be concluded that the piglets achieve
satisfactory body weight, which will have a large
positive effect on the subsequent body gain, better
adaptation to new nutrition phases and reduced
mortality percentage. Piglets which were heavier at
weaning were also heavier at every subsequent age
[7]. Weight of pigs at weaning depends on the birth
weight of piglets, feeding and length of lactation
period [17, 11, 20, 19]. Pigs do not poses ability
for compensating live weight differences between
litter mates during growth period such as case with
cattle and sheep. Therefore, any reduction in its
weight gains from birth onwards will have an am-
plified detrimental effect on growth from weaning
to slaughter [4]. These are further arguments to
select for an increased minimal birth weight.

After the lactation period of 26 days, piglets
were moved to rearing, where they have remained
for the next 58 days where they achieved body
weight of 29.0 kg with a coefficient of variation of
7.54% which ranged from 20.8 to 34.1 kg. Average
daily gain for all groups in this phase amounted to
0.5 kg.

With a total of 74 days of age and average
body weight of 36.4 kg, all pigs were transported
to facilities for fattening, where reside the next 85
days. In this period, pigs achieved an average body
weight of 70.9 kg and daily gain of 0.83 kg. After
completion of this phase, pigs were about 159 days
old, with the body weight of 107.3 kg, with varia-
tions coefficient of 2.45%, while body weight at
slaughter ranged from 100 to 115 kg.

Table 1
Production results of Duroc sires offspring
X 5y 5 4 Min Max

Traits Number of animals X

kg (kg (kg (%) (kg) (kg)
Weaning body weight 3093 7.36 0.03 0.46 6.25 6.00 8.70
Weight gain on suckling 3093 0.28 0.00 0.01 3.57 0.23 0.34
Weight in nurture period 2982 29.03 0.18 2.19 7.54 20.80 34.10
Gain in nurture period 2982 0.50 0.00 0.03 6.00 0.35 0.59
Weight at the end of nurture period 2982 36.40 0.17 2.08 5.70 29.00 42.00
Body weight in fattening 2833 70.90 0.28 3.38 4.76 61.80 84.00
Gain weight in fattening 2833 0.83 0.00 0.03 3.61 0.73 0.96
Final body weight 2833 107.30 0.22 2.63 2.45 100.00 115.50

X — mean; 6 ¢ —mean standard error; 0 — standard deviation; J — variation coefficient

Table 2 gives one of the most important indi- Table 2
cators in pigs fattening, from which economic and
fattening profitability depends on. From the same
table can be concluded that the offspring of Duroc
sires breed have achieved remarkable product re- Traits Mean

sults. Life weight gain was 0.63 kg, with the aver-

Production indicators of fattening pigs
during the fattening period

age feed consumption of 2.25 kg, with a conver- Life gain, kg 063
sion ratio of 2.72 kg. Total feed consumption per Average feed consumption, kg 2.25
pig was about 192 kg. These data have very impor- Feed conversion ratio, kg 272

tant role in pig production, knowing that diet is one
of the most important issues in cost calculating,
knowing that the greatest costs on the farm is feed.
On the slaughter line, percentage of carcass meat
was determined and it was 59.7%. In a survey of
scientists from the Atlantic Swine Research Part-

Feed utilization per one fatling pig, kg 192.22

Meat percentage in carcass halfs, % 59.70

The main differences were observed in weight

nership, which were aimed at comparing the off-
spring of boars Yorkshire, Landrace and Duroc in
several properties.
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gain. The Duroc boars offspring was observed
higher daily gain (1.04 kg) and lower feed conver-
sion ratio (2.51) compared with Yorkshire (daily
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gain 0.94 kg with a feed conversion ratio of 2.7)
and Landrace (daily gain 0.90 kg with a feed con-
version ratio of 2.55) offspring, while the percent-
age of meat was almost the same in all three breeds
(about 61%). One of the greatest experiment in
America as part of the National Genetic Program
of 1994-1995, by the American National Associa-
tion of pig farmers which was conducted to com-
pare Duroc with the other terminal breeds. In this
experiment, the Duroc boars offspring were top-
ranked, above average economic index, which in-
cludes feed conversion and body weight gain,
while the meat quality was assessed as very high
compared to the other terminal sire breeds. In an
experiment conducted on the Michigan State Uni-
versity [6] in offspring of Duroc and Pietrain
boars, properties of carcass and meat quality was
observed. Duroc boars offspring had a longer (86.9
cm) and heavier carcass halves and a slightly lower
percentage of meat in relation to the Pietrain boars
offspring (84.8 cm). Flesh color, intramuscular fat,
firmness and meat spoilage were more favorable in
offspring of Duroc boars. Duroc offspring dressing
percentage stood at 73%, with 51% of meatiness
and loin clay of 2.88%, while the Pietrain offspring
had a yield of 74% with 53% meatiness and loin
drip loss of 3.80%.

Mortality degree in experimental groups at
this stage is shown in Table 3. From the table it can
be seen that the number of fattening pigs at the
entrance was uniform. Upon completion of the fat-
tening period, mortality percentage was 2.8%,
while the percentage of economic slaughter was
2.2, so that the total loss in fattening was 5%.
Similar trend was established also by Henryon et
al. [13] and Saintilan et al. [15].

In Duroc breeds in the last ten years, signifi-
cant progress, especially in daily weight gain and
carcass quality was established. In Canada, for the
past 10 years, fattening period up to 100 kg body
weight was reduced by 13 days and the percentage
of meat has increased by 1.7% [1]. Such high per-
formance combined with great quality meat as a
result led to Duroc boars is used as the terminal
breeds in many countries. It was found that Duroc
boars can have a significant effect on carcass and
meat quality of their offspring.

In a study by Eggert et al. [10] derived on the
offspring of Duroc, Pietrain and Yorkshire, Duroc
offspring had significantly higher daily gain, lower
feed conversion ratio and increased daily feed con-
sumption, compared to Yorkshire and Pietrain oftf-
spring, while the Pietrain offspring had a signifi-
cantly larger area of large back muscles.

Table 3

Mortality rate and economic slaughter

Number Mortality Economic Weight of  Number
of fatlings at slaughter economic of fatlings at

the beginning slaughter  the end of
fattening
Ne N % N % kg Ne
428 17 40 10 23 41.00 401
424 12 28 10 24 43.20 402
431 17 39 9 21 4050 405
411 8 19 13 32 3940 390
435 13 30 11 25 4210 411
428 8 19 7 16 44.00 413
425 8 19 6 14 46.00 411
2982 83 28 66 22 423 2833

In the research of Suzuki et al. [16], Duroc
breed was exposed during the seven generations of
selection using selection index and BLUP for daily
gain, muscle surface area, dorsal fat and intramus-
cular fat. The content of intramuscular fat is in-
creased to 5%, in more than 7 generations, but is
associated with an increase in weight gain and
back fat. Tenderness of the meat was improved,
but at the cost of increasing the amount of surface
area of dorsal fat and muscle areas.

CONCLUSION

The main reason for fattening pigs breeding is
that profit i.e. realization of greater growth and
quality of the final product with the lowest possible
cost. This can only be achieved by using different
methods of selection and crossing, where the main
goal is crossing of two or more breeds of pigs, ma-
nipulation of their genetic basis, and creation of
new lines of cross pigs i.e. hybrids, for increase the
volume, improve quality and make economically
efficient pork production. From our own results
and research and study of many other authors, we
can conclude that the Duroc boars as terminal
breeds, is one of the better choices as terminal
breeds in commercial production systems. Many
studies have shown the advantage of using Duroc
breed in crosses for growth and feed conversion
ratio improvement, and confirmed the advantage of
the breed on meat quality.
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