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ABSTRAK

Penelitian bertujuan untuk menganalisis perbedaan kemampuan genetik ternak babi dari bangsa
Landrace, Yorkshire, dan Duroc dengan melakukan evaluasi terhadap produktivitas yang memiliki nilai
ekonomi yang sangat penting. Ternak babi sebanyak 49 ekor yang terdiri dari 15 ekor jantan dan 34 ekor
betina dengan bobot badan awal 18,50-21,50 kg dipelihara dalam kondisi lingkungan yang sama.
Rancangan yang digunakan adalah Rancangan Acak Lengkap dengan perlakuan 3 bangsa (Landrace,
Yorkshire, dan Duroc). Data dianalisa menggunakan analysis peragam (Ancova) dan uji Least Square
Means. Hasil penelitian menunjukkan bahwa penampilan produksi bangsa Landrace, Yorkshire, dan
Duroc berbeda signifikan terhadap konsumsi ransum harian, pertambahan bobot badan harian, konversi
pakan, tebal lemak punggung, indeks seleksi, dan umur pada saat mencapai bobot 90 kg, kecuali
konsumsi ransum harian pada jantan. Berdasarkan kondisi lingkungan pemeliharaan, Yorkshire dan
Landrace memiliki potensi unggul dalam laju pertambahan bobot badan, konversi pakan, indeks seleksi,
dan umur pada saat mencapai bobot 90 kg yang lebih singkat dibanding Duroc. Duroc berpotensi
menghasilkan lemak punggung yang lebih tipis yang berpengaruh dalam kualitas daging dibanding
Yorkshire dan Landrace.

Kata—kata kunci: babi, bangsa, nilai produksi

ABSTRACT

The objectives of this study was to analyze the comparative ability of animal genetic, using
evaluation of production that has important economic traits including Landrace, Yorkshire, and Duroc
breeds of swine. A total of 49 swine consist 15 boars and 34 gilts, with average body weight of 18.50-
21.50 kg were used in this research. All of samples were raised in the same pen and feeding
management. This research used the experimental method of Completely Randomized Design involving
three treatments of animal breeds including Landrace, Yorkshire, and Duroc breeds. The data were
analyzed by using analysis of covariance procedur General Linier Model and Least Square Means test.
Boars and gilts were analyzed in separated data. The result showed that the effect of breed was
significantly associated for all traits, but not for boars feed intake. The overall, Yorkshire and Landrace
performed better than Duroc for average daily gain, feed conversion ratio, selection index, and age at 90
kg body weight. However, Duroc boars and gilts had the thinnest backfat followed by Yorkshire and
Landrace.
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INTRODUCTION

Landrace, Yorkshire, and Duroc are the
popular breeds in Indonesia that have excellent
genetic potential for high production. These
breeds have the most desirable level of production
traits, and therefore assure highest economic
gains. Growth rate, feed conversion efficiency,
and backfat thickness are considered the most
important economic traits of swine. According to
Sihombing (2006), pig is included to monogastric
animals that has the prolific genetic potential to be
developed, high litter size, and can utilize all
types of agricultural waste. Moreover, Hoque et
al. (2007) also proposed as feed constitutes a large
portion (60-70%) of pig enterprise costs, this has
desirable implication on enterprise profit.
However, the consumers of the pig in Indonesia
are limited in adequate maintenance system.

Recently, some studies discussed the
comparative performance of breeds of swine and
effect of breed on production traits (Siagian,
1984; Mijatovic et al., 2005; Ramesh et al.,
2009). Mijatovic et al. (2005) analyzed the effect
of breed among boars of the three different swine
breeds. Breed effect was highly significant
(P<0.001) for growth and feed efficiency traits.
Furthermore, Hermesch et al. (2000), using data
for Yorkshire and Landrace breeds, established the
effect of breed for traits of carcass composition
and meat quality are significant.

Study performance is important to know the
ability of individually of livestock. Rozycki
(2003) proposed that result of the performance
test was one of the main criteria in the selection of
pig for breeding and livestock production. Some
author use performance traits for the evaluation of
growth ability, others use parameters from testing
stations (Beckova et al., 2005; Kernerova et al.,
2006; Michalska et al., 2014). Therefore, an
evaluation of the livestock in advance is very
important to know the conditions in which animal
are kept before any definite recommendations can
be made.

The objectives of this study was to analyze
the comparative ability of animal genetic using
evaluation of production that has important
economic traits including Landrace, Yorkshire,
and Duroc breeds of swine.

MATERIALS AND METHODS

Animals
This study was located in Animal Breeding

Center [BBTU-HPT] Siborongborong,
Siborongborong  Regency, North  Tapanuli
District, North Sumatera Province in the period of
February 2016 until June 2016. A total of 49
swine of three different breeds; pure Landrace (5
boars and 12 gilts), pure Yorkshire (5 boars and
12 gilts), and pure Duroc (5 boars and 10 gilts)
were used in this study.

In this farm the boars were reared
individually in performance-testing pens. Gilts
were reared in growing pens and animal group
were fed with three until four pigs per pen. The
piglets in each group were fed ad libitum using
concentrate feed. Boars and gilts were analyzed in
separated data and did not compare between boars
and gilts. Selection of piglet is made on the basis
of performance of each pig tested, with equivalent
age in the herd, fed, and managed under the same
conditions.

Variables of Study

The variables that measured were average
daily feed intake, average daily gain, feed
conversion ratio, backfat thickness, selection
index, and age at 90 kg body weight. Feed intake
was recorded every day from the start to finish
body weight. Daily gain was calculated as the
difference between the start and finish body
weights divided by the number of days. Feed
conversion ratio was calculated as feed intake
divided by daily gain. Backfat thickness was
measured on all live animals at +90 kg on the left
side at half body length in three sites including
shoulder-just behind the shoulder directly above
the elbow joint, mid-back-where the last rib meets
the back; and loin-directly above the stifle joint.

Selection index (SI) used the formula from

de Baca (1962):

SI =240 + 110 ADG (kg) - 50 FCR - 19.7 BT
(cm)

where :

SI . Selection Index

ADG : Average Daily Gain (kg)

FC : Feed Conversion Ratio

BT : Backfat Thickness (cm)

Age at 90 kg body weight represents the
number of days from birth to reach about 90 kg
live weight. The initial record were divided into
two data sets classified according to sex and
analyzed separately because boars were
performance-tested individually while gilts were
group-tested.
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Data Analysis

The data were analyzed by analysis of
covariance (ANCOVA PROC GLM) and Least
Square Means test procedure of SAS 9 (SAS Inst.,
2008). This research used the experimental
method of Completely Randomized Design with
the statistical model based on Matjik and
Sumertajaya (2002) as follows:

Y. =ptotBx -x)te

1 1

Where

Y; : the mean value of the trait

u  : the general mean; qo; is the fixed effect
of breeds

B : the regression coefficient indicates the
dependence Yj to Xj

X; : the measurement concomitant variables
from breeds and frequency

- : the measurement concomitant variables

X
from breeds and frequency

g : the random error

RESULTS AND DISCUSSIONS
Production  Performance of Landrace,
Yorkshire and Duroc Boars

Performance production of Landrace,
Yorkshire, and Duroc boars is presented in Table
1. There was no effect of breeds (P>0.05) for
average daily feed intake. The effect of breeds
was highly significant (P<0.01) for average daily
gain, feed conversion ratio, backfat thickness,
selection index and significant (P<0.05) for age to

reach 90 kg body weight.

The result showed that there was no effect of
breeds (P>0.05) for boars average daily feed
intake (Table 1). Landrace and Yorkshire
consumed an average 2.15 kg a day, and Duroc
consumed 2.16 kg a day. The results agree with
those of Mijatovic et al. (2005) who found that
the effect of breed was no significant (P>0.05) for
boars daily feed intake.

The highest average daily gain was observed
in Yorkshire boars (0.72 kg), followed by the
Landrace (0.66 kg) and Duroc (0.55 kg). Breed
had a highly significant effect on this trait (Table
1). However, Ramesh et al. (2009) reported that
the average daily gain was significantly (P<0.01)
higher in Landrace than Yorkshire. This is cause
by different effect of environment on
performance.

The Yorkshire (3.01) and Landrace (3.26)
had significantly better feed convertion ratio than
Duroc (3.94). Breed had a highly significant effect
on this trait. Mijatovic et al. (2005) also reported
that breed had a highly significant effect to feed
conversion. Substantial individual differences in
feed intake exist and approximately 30% of these
are explained by genetics (Cai ef al., 2008; Hoque
et al., 2008, 2009). Furthermore, it has been
previously demonstrated that traits contributing to
feed conversion are genetically related to
economically important traits such as back fat
(Cai et al., 2008; Hoque et al., 2009).

The Landrace, Yorkshire, and Duroc breeds
had the average backfat thickness of 2.12 cm,
2.19 c¢cm, and 1.81 cm respectively. Hoque and
Suzuki (2008) reported that Duroc (1.62 c¢cm) and

Table 1. Performance Production of Landrace, Yorkshire, and Duroc Boars

Trait Breeds
Landrace Yorkshire Duroc
Average daily feed intake (kg/d) 2.15+0.01 2.15+0.01 2.16+0.01
Average daily gain (kg/d)** 0.66+0.02° 0.72+0.02* 0.55+0.02°¢
Feed conversion** 3.26+0.11" 3.01+0.108 3.94+0.10*
Backfat thickness (cm)** 2.124+0.07° 2.19+0.07° 1.81+0.07*
Selection index** 107.61£7.55% 125.70+£7.214 68.36+7.11%
Age at 90 kg body weight (days)* 177.46+4.40"™ 165.60+4.20° 188.94+4.14°

Different supersscript in the same row indicate significantly different at test level 5% and 1%;

* Significant at 5% level; ** Significant at 1% level
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Landrace (1.81 cm) boars had thinner backfat
thicknesses than those in the present results. The
highest daily gain tended to be fatness. The result
showed that Yorkshire had the highest daily gain
and backfat thickness than those of other breeds.

The index values of the Yorkshire, Landrace,
and Duroc breeds, were significantly different
being 125.70, 107.61 and 68.36, respectively.
Yorkshire boars was the highest selection index
indicating this breed had also the highest average
daily gain and the lowest feed conversion
compared with the other breeds. Duroc was the
lowest selection index than of another two breeds,
indicating this breed had also the lowest average
daily gain and highest feed conversion.

The Yorkshire boars were the youngest of the
three breeds. The average age at 90 kg for
Yorkshire, Landrace, and Duroc were 165.60,
177.46, and 188.94 days, respectively. The effect
of breed was significant (P<0.05) for this trait.

Production  Performance of
Yorkshire and Duroc Gilts

Performance production of Landrace,
Yorkshire, and Duroc gilts are presented in Table
2. The effect of breeds were highly significant
(P<0.01) for average daily gain, feed conversion,
selection index and age at 90 kg body weight. The
effect of breeds was significant (P<0.05) for
average daily feed intake and backfat thickness.

Breed had a significant different effect on
average daily feed intake for gilts (P<0.05). Duroc
gilts gave the highest feed intake than that of
Landrace gilts and Yorkshire gilts (Table 2).

The highest average daily gain was observed

Landrace,

in Yorkshire gilts (0.66 kg), followed by the
Landrace (0.59 kg) and Duroc (0.54 kg). Breed
had a highly significant effect on this trait (Table
2).

Feed cost represents 65-75% of the total
production cost on a pig farm, with the grower-
finisher feed contributing the majority of this cost
(Mullan et al. 2011). According to McGlone and
Pound (2003), feed was the largest variable cost in
swine production, representing 50 to 85% of
production costs. The Yorkshire breed had
significantly better feed conversion of 3.29
compared with that of Duroc of 4.13 (Table 2).
Breed had a highly significant effect on this trait
(P<0.01).

Landrace, Yorkshire, and Duroc breeds had
the average back fat thicknesses of 1.55 cm, 1.99
cm, and 1.51 cm respectively. This result showed
that Duroc breed had thinner back fat compared
with that of Landrace and Yorkshire breeds.
Research of many authors (Lonergan ef al., 2001;
Chen et al., 2002; Edwards et al., 2006) showed
the advantage of the Duroc breed for growth and
feed utilization, and confirmed the advantage of
this breed in term of meat quality.

The indices for the Yorkshire, Landrace, and
Duroc breeds were significantly different of
109.14, 93.96 and 63.79, respectively. Yorkshire
gilts was the highest selection index as indicated
by the fact that this breed had also the highest
average daily gain but the lowest feed conversion
compared with that of the other breeds. Gilts of
Duroc breed had the lowest weight gain and
poorer feed conversion. Gilts selected for efficient
lean growth had fewer body reserves available

Table 2. Performance Production of Landrace, Yorkshire, and Duroc Gilts

Trait Breeds
Landrace Yorkshire Duroc
Average daily feed intake (kg)* 2.10+0.03" 2.17+£0.01° 2.23+0.02%
Average daily gain (kg)** 0.59+0.03" 0.66+0.01* 0.54+0.03"
Feed conversion** 3.60+0.20" 3.29+0.09* 4.13+0.16"
Backfat thickness (cm)* 1.55+0.174® 1.99+0.08" 1.5140.14%
Selection index** 93.96+14.0748 109.14+6.36 63.79+11.15%
Age at 90 Kg body weight (days)** 193.64+9.40%8 171.50+4.25% 200.86+7.44"

Different supersscript in the same row indicate significantly different at test level 5% and 1%;
* Significant at five per cent level (P<0.05); ** Significant at one per cent level (P<0.01)
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when feed intake was insufficient, resulting
lighter weaning weights and longer wean-to-
service intervals at the time of body reserves were
mobilized (Lewis and Bunter, 2011).

The Yorkshire gilts were the youngest of the
three breeds. The average ages at 90 kg body
weight for Yorkshire, Landrace, and Duroc were
171.50, 193.64, and 200.86 days, respectively.
Breed effect was highly significant (P<0.01) on
this trait.

CONCLUSION

The breed effect of Landrace, Yorkshire, and
Duroc boars was highly significant for average
daily gain, feed conversion, backfat thickness, and
selection index. Moreover, the breed effect for
gilts was highly significant for average daily gain,
feed conversion, selection index, and significant
difference for average daily feed intake and
backfat thickness. Generally, Yorkshire and
Landrace breeds had better performance than
Duroc breed for average daily gain, feed
conversion, and selection index. However, Duroc
boars and gilts had the thinnest backfat followed
by that of Landrace and Yorkshire breeds.

ACKNOWLEDGMENTS

The authors gratefully acknowledge Swine
Breeding Center (PTU-HPT Siborongborong,
North Sumatera Province, for providing all
facilities and sample of swine used in this study.

REFERENCES

Beckova, R., Dan€k, P., Vaclavkova, E., Rozkot,
M. 2005. Influence of growth rate, backfat
thickness and meatiness on reproduction
efficiency in Landrace gilts. Czech J. Anim.
Sci. 50 (12):535-544.

Cai, W,, D. S. Casey and J. C. M. Dekkers. 2008.
Selection response and genetic parameters
for residual feed intake in Yorkshire swine.
J. Anim. Sci. 86:287-298.

Chen, P. T., J.J. Baas, W. Mabry, J.C. M. Dekkers,
and K.J. Koehler. 2002. Genetic parameters
and trends for lean growth rate and its
components in U.S. Yorkshire, Duroc,
Hampshire, and Landrace pigs. J. Anim. Sci.
80:2062-2070.

De Baca, R. C. 1962. How lowa Testing Stations
Operate? lowa Swine Testing Station and the
Pork Procedur. Pamphlet. 291. P. 13.

Edwards, D. B., R.J. Tempelman and R.O. Bates,
2006. Evaluation of Duroc-vs. Pietrain-sired
pigs for growth and composition. J. Anim.
Sci. 84:266-275.

Hermesch, S., B.G. Luxford and H.U. Graser.
2000. Genetic Parameters for lean meat
yield, meat quality, reproduction and feed
efficiency traits for Australian pigs.
Livestock Production Science. 65:239-248.

Hoque, M. A., K. Suzuki, H. Kadowaki, T.
Shibata and T. Oikawa. 2007. Genetic
parameters for feed efficiency and their
relationships with growth and carcass traits
in Duroc pigs. J. Anim. Breed. Genet.
124:108-116.

Hoque, M. A., H. Kadowaki, T. Shibata, and K.
Suzuki. 2008. Maternal and direct genetic
parameters for production traits and
maternal correlations among production and
feed efficiency traits in Duroc pigs. Asian-
Australas. J. Anim. Sci. 7:961-966.

Hoque, M. A. and K. Suzuki. 2008. Genetic
parameters for production traits and
measures of residual feed intake in Duroc
and Landrace pigs. J. Anim. Sci. 79:543-
549.

Hoque, M. A., H. Kadowaki, T. Shibata, T.
Oikawa, and K. Suzuki. 2009. Genetic
parameters for measures of residual feed
intake and growth traits in seven generations
of Duroc pigs. Livest. Sci. 121:45-49.

Kernerova, N., J. Vaclavovsky, V. Matousek, and
Z. Hanykova. 2006. The use of performance
test parameters for selection of gilts before
their placement into breeding. Czech J.
Anim. Sci. 51 (6):253-261.

Lewis, C. R. G. and K.L. Bunter. 2011. Body
development in sows, feed intake and
maternal capacity. Part 1: performance, pre-
breeding and lactation feed intake traits of
primiparous sows. J. Anim. Sci. 5:1843-

1854.
Lonergan, S. M., E. Huff-Lonergan, L.J. Rowe,
D.L. Kuhlers and S.B. Jungst. 2001.

Selection for lean growth efficiency in
Duroc pigs influences pork quality. J. Anim.
Sci. 79: 2075-2085.

Matjik, A. A. and I. M. Sumertajaya. 2002.
Perencanaan dan Percobaan dengan Aplikasi

SAS dan Minutab. The 2 edition. Bogor.
Bogor Agricultural University.

McGlone, J. J. and W. Pond. 2003. Pig
Production: Biological Principles and
Applications. Delmar Learning, Clifton

Comparative Performance of Exotic Breeds of Swine (C. K. N. Zebua et al.) 151



Park, NY.

Michalska, G., J. Nowachowicz, T. Buce, P. D.
Wasilewski and M. Kmiecik. 2014.
Performance test of young crossbred boars
from the Bydgoszcz breeding region in
Poland. Bulgarian J. Agri. Sci. 20 (5): 1255-
1260.

Mijatovic, M., M. Petrovic, Z. Jokic, and D.
Radojkovic. 2005. Effect of Breed On
Production Traits of Performance Tested
Boars. Biotechnol. Anim. Husbandry. 21(3-
4): 99-103.

Mullan, B.P., K.L. Moore, H.G. Payne, M.
Trezona-Murray, J.R. Pluske and J.C. Kim.
2011. Feed efficiency in growing pigs-
what’s possible? Rec. Adv. Anim. Nutr.
18:17-22.

Ramesh, S., T. Sivakumar, T. Gnanaraj, R.
Murallidharan, and M. Murugan. 2009.

Comparative Performance of Landrace and
Large White Yorkhire Pigs Under Tropical
Maritime Monsoon Climate. J. Vet. Anim.
Sci. 40:42-46.

Rozycki, M. 2003. Selected traits of polish
pedigree pig-progress in the carcass meat
deposition and meat quality. Anim. Sci.
Papers and Reports. 21 (Supplement 1):163-
171.

SAS Institute Inc. 2008. SAS/STAT® 9.2 User’s
GuideThe GLM Procedure (Book Excerpt).
Carolina (US): SAS Institute Inc. SAS
Campus Drive.

Siagian, P. H. 1984. Comparative Performance of
Landrace, Yorkshire, and Duroc Breeds of
Swine. PhD Thesis. University of the
Philippines at Los Banos, Philippines.

Sihombing, D. T. H. 2006. Ilmu Ternak Babi.
Gadjah Mada University Press. Yogyakarta.

152 J.Indonesian Trop.Anim.Agric. 42(3):147-152, September 2017



