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PREFACE

Sustainable development is never ending processes and may result in the most
mmuﬁualpmsforemrduepresemorthefumhfe This development has been a
globally interesting issue since the environmentally failure of green revolution in
agriculture and other developments, which has resulted in environmental degradation and
global climate change (global warming).

It is well known that livestock production has very important roles for human life as
well as environment, Livestock provides income for mostly small farmers in the villages
and industrics and supplies high quality foods for human. Livestock also functions as
traction, fertilizer, investment or saving, social prides, wool, and fur, On the other hand,
livestock production has been also hampered by environmental degradation and global
climate changes. In addition, however, livestock production has also recently been blamed
or debated for its contribution to the global climate changes.

In of this never ending processes of sustainable developments, thus it was
held The 2* Animal Production International Seminar (2™ APIS) on 29® August — 1*
September 2013 in the exotic tourism and educational city of Malang, East Java Province,
Indonesia with the theme of “Sustainable Livestock Production Based on Local
Resources in the Global Climate Changes Era: Prospects and Challenges™. The
seminar was attended by not less than 150 participants from academics, scientist,
practitioners, decision maker on livestock production as well as industries and government.

The seminar focused on identifying and discussing the prospects and challenges in
all aspects of animal production science and technology as a basic of strategies for
development of sustainable animal production during the global climate changes.

The seminar was as an opportunity for the participants to exchange and discuss the
newest information on animal science and technology for improving the prospects and
copping the challenges in animal production for its sustaimable development. In addition,
the seminar was as a site in establishing and refreshing contacts and networking among
animal scientists as well as practitioners, industries and government for the development of
sustainable animal production.

This proceeding of the seminar contained all full articles that were presented and
discussed during the seminar. To follow up the seminar and for regular and continuous
duamlmonﬂnrelnedupemofmhnalpmdm&oodevehpmemmmsedonﬂw
conclusion of the international representative Steering Committee meeting, it will be held
the Third Animal Production International Seminar (3™ APIS) in 2016 with the theme
of “Seminar and Workshop on Academic Curriculum and Research in Animal
Science and Production to Alleviate Farmers Income and Poverty™. For those, it is our
great honours and pleasures to invite again the participants (academics, scientist,
practitioners, decision maker on livestock production as well as industries and government)
to attend and actively support and participate for the next success of the seminar.

Finally, scc you again in the Third APIS Seminar 2016 and Best Regards.

Malang, 29 September 2013

Editors



SPEECH FROM
PRESIDENT OF THE 2™ APIS SEMINAR 2013

Bismillahirrol irrohii
Assalamualaikum wr. whb.

luhumhonomtomkomeywanmﬁdmﬁom9wmaxwﬂvenhy
of Brawijaya, Malang, Indonesia.

On behalf of the Organizing committee of the 2™ Animal Production International
Seminar, 1 would like to thank you all for attending the 2™ APIS Seminar 2013,

Your participation is important to make this event successful. This seminar provides
not only opportunities to discuss and exchange our knowledge and experiences in animal
production systems but also as a good chance to build networking among researchers,
farmers, livestock industries, universitics, and nations.

This 2™ APIS is held at University of Brawijaya, Malang, East Java, Indonesia from
August 29" to September 1%, 2013 and organized by Faculty of Animal Husbandry
Brawijaya University, Malang Indonesia in collaboration with Indonesia Socicty of Animal
Science (ISPI) and Association of Alumni of Faculty of Animal Husbandry, University of
Brawijaya (IKA-FAPET UB) supported by Indonesian government, livestock industries
and laboratories equipments companies.

I wish to thank to all sponsors and institutions who have contributed for financial
support and organizing committee who have worked hard to prepare and ensure the success
of this international seminar.

We expect, all participant could also enjoy staying in Malang and Bromo Mountain
with the beautiful scenery, tradition and cuisine.

Thank you very much to all participants for being here to support this 2™ APIS
Seminar.

Wassalamualaikum wr. wh. With best wishes.

Malang, 29 August 2013
President of the 2™ APIS Seminar 2013,

Dr. Gatot Ciptadi
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SPEECH FROM DEAN
FACULTY OF ANIMAL HUSBANDRY
UNIVERSITY OF BRAWIJAYA

Distinguished guests, Ladies and Gentlemen Good Moring

It is a great pleasure for me to welcome all the keynote speakers and participants tc
the 2* Animal Production International Seminar held in University of Malang' 29 August -
1 September 2013. The theme of the conference Is “Sustainable Livestock Productior
based on Local Resources in the Global Climate Changes Era: Prospects and Challenges”.

It is evidence, that for many thousands of years, mankind has lived in close
proximity with numerous animal species, providing them with food and shelter in exchange
for their domestic use and for products such as meat and milk, feathers, wool and leather.
As the land availability become less, industrial style agriculture replaced traditional small-
scale farming. The increasing efficiency of industrial agriculture has led to reduced prices
for many of our daily products. It helped to reliably nourish large populations, and tumed a
food that was an occasional meal - meat - into an affordable, every-day product for many
people.

Despite their socio-economic importance, animal husbandry has not attracted much
attention as that of other agriculture business and the farmers still stand on food production
business as their main family revenue. However, lately, due to the emerging challenges of
climate change and increasing pressure on natural resources and the high value of goat meat
and milk across a number of Asian countries, the potential of animals with their high
adaptability to a wide array of environmental conditions and . low guality™ feed resources is
beinghaushglyappmduedSheep.gommdunleumpoaq.nmwam
high cell wall and low protein contents more efficiently than other domesticated animals.

In this conference efforts are needed to address issues faced by the farmers and the
animal production industry to fully exploit the potential of local resources. The conference
provided a platform to share technical information and experiences and to network for the
promotion of ruminant and non-ruminant farming systems. It was reported that agriculture,
through meat production, is one of the main contributors to the emission of greenhouse
gases (GHGs) and thus has a potential impact on climate change. Recent estimates
concerning animal agriculture’s share of total global GHG emissions range mainly between
10-25 per cent, where again the higher figure includes the effects of deforestation and other
land use changes.

With the publication of the conference proceedings, we hope that farmers, industry
would attract the attention they rightfully deserve.

Malang, 29 August 2013
Dean,

Prof. Dr. Ir. Kusmartono



SPEECH FROM RECTOR
UNIVERSITY OF BRAWIJAYA

Distinguished guests, all delegates, ladies and gentlemen Good Morming.

First of all, 1 would like to welcome all participants to University of Brawijaya; one
of the state Universities located in Malang, a small city surrounded by some beautiful
landscape of mountains, which I think it is a very suitable place for agriculture, more
specifically for livestock production. University of Brawijaya, which currently
accommodates approximately forty five thousands students and two thousands lecturers has
very important roles in educating the society, either in the form of formal or informal
education. One of our roles in the socicty is educating and disseminating the innovations by
establishing example of good practices in farming systems and working together with
farmers, sharing experiences whose ultimate goal is to improve their knowledge, animal
production and to improve the economic standard of their family.

Ladies and Gentlemen, this year is the golden year for University of Brawijaya, as
UB has been participating and taking responsibility for 50 years in education sector since
1963. Issues on poverty have been attracting our attention at least for the last two decades
and we have been trying to find the best solution how to alleviate the poverty, especially the
small-scale farmers who play a very important role in providing foods for our daily lives. |
hope that this conference produces important recommendations that have positive impacts
not only for the sustainable animal production, better and healthier environment, but also
for the benefits of the farmers who have devoting their lives in agriculture sector.

Let me take this opportunity to thank all the keynote speakers and participants for
your important contributions in this conference. I hope that through the discussion aloag the
conference will end up with the concluding remarks which can easily be adopted by policy
markers, large-scale and small-scale farmers.

Last but not least, 1 would like to thank the sponsors for their tangible contribution
and the committees who have been working very hard to prepare and make this conference
happens. 1 hope that you all enjoy your stay in Malang and have good impression of our
environment.

Malang, 29 August 2013
Rector,

Prof. Dr. Ir. Yogi Sugito
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. PRODUCTION OF PROGENIES BY DIFFERENT GROWTH HORMONE
. PES (GH-MSPI) USING PCR-RFLP IN ONGOLE-CROSSERED CATTLE

pamgan "4 L Hakim ¥, G Ciptadi © and HFN Lapian "'
acwlty wal Science, Sam Rotwlangi University, Manado 95115, Indonesia
* Faculty of Animal Husbandry, Brawljaya University. Malarng 63145, Indonesia
umarfapes@yahoo. com

Email:

ABSTRACT

WMndmhmem&mmm(GDW
Mspl iction in parestal cows and bulls mated by artificial insemiantion
nCin bodyweiﬂuandavcrmdailypi-o‘MmmTonlof14blood
»s of Ongole-crassbred cows and their female progenies and 2 blood sampics of bulls
¥ C ole breed were used in this study. Blood samples were screemed for the presence of
nummwmmmmuw:wml.zs‘w
_Toeﬁminnecﬁﬁumagceﬂbcuofdnmh.bodymwmwfw
50 and 345 days old of ages for the first and second weighing, respectively. Data were
- »d using statisticsl program in Excel XP. The results showed that various gemetic
ofmmusplmicndmhndaipiﬁmthnmonm
: mwmmawmmwmusdays

; ,-Mmehmmlmww‘

INTRODUCTION

The Indomesian cattle breeds are supposed to be of unknown compositions of mixed
== mmmmm(ooc)hm«mmuuu
mu).mwa;mxmmwwwmwm
pot been documented and is so far only supported by preliminary molecular analysis
wmmad ot al. 2009). They have adapted to harsh enviromment wnder hot and bumid
e 2x well as low-quality feed to produce meat and power to plough a farm land prioe
The OCC amimal plays 2 role for (pcreasing income of smaliholder animal
sculture in North Sulawesi, Indonesia.

Nowadays, Selection for better performance of such important Indonesian local
snous breed has found more priority in advamce of genetically molecular
schnology. Growth hormone (GH) in beef cattle plays a vital role in post-natal growth
Mm(znmdu”w;mmymcnh-mmm
ive object of studies and research in ruminant animals to relate the mutation of GH
&opo&nﬁwmh(hwol&M;MwﬂaLMWﬂano‘
aC biology and biotechmology, scientists are sble 10 achieve more accurate and
iciemt selection goal by marker-assisted selection (MAS). In general, validating the

af the I Antmed Prodwetive oerwosiomal Sommor
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genetic markers of growth traits is the initial and crucial step to cstablish 8 MAS system
(Allan et al., 2007).

Growth hormone (GH) s an anabolic hormane symthesized and secreted by the
somatotroph cells of the anterior lobe of the pituitary in a circadian and pulsatile manner,
the pattern of which plays an important role in postnatal longitudinal growth and
development, tissee growth, lactation, reproduction, as well as protein, lipid and
carbohydrate metabolism (Ayuk & Sheppard, 2006). Effects of GH on growth are obsecrved
in several tissues, including bone, muscle and adipose tissee, so that GH gene, with its
functional and positional potential, has beea widely used for marker in several livestock
species, including the cattle such as Bos taurus and Bos indicus (Beavchemin et al., 2006).
It has been reported that the restriction fragment leagth polymorphisms (RFLP) of GH were
associsted with body weight in Grati dairy cows (Maylinda, 2011).

The studies of GH gene Msp/ Jocus have been reported in Oagole crossbred cattle
(Sutamo et al., 2005; Sutarno, 2010), Brahman cattle (Beanchemin et al., 2006}, Indian
Zebu cattle (Shodi et al., 2007), West coastal Sumatera cattle (Jakaria et al, 2007), and
Grati dairy cows (Maylinda, 2011). Their stadies indicated that Msp/+/+ and Mspl+/-
genotypes can be used as the candidate gemes in cattle selection for breeding program of
bee’ cattle. Morcover, these genotypes had a stronger correlation 1o the higher body weight
than Mspl-/- genotype in Grati dairy cows (Maylinda, 2011). In contrast, these genotypes
did not strongly correlate with body weight, chest girth and body length in the Indonesian
local West coastal Sumatera cattle breed (Jakaria, et al. 2007). The objective of this stady
was to identify the genetic factors of different growth hormone (GH) genotypes using Adsp/
enzyme-restriction in parental bulls and cows influencing growth traits including body
weight (BW) and average daily gain (ADG) of their Ongole-crossbred progenics bred by
the artificial insemination techpigue in North Sulawesi province, Indonessa.

METHODOLOGY

Animals and sample collection

The total of 74 animals comprising 37 cows at the age of 4 to 5 years old and their
37 female progenies of Ongole crossbred catthe in North Sulawesi province at the ages
ranging from S days to 50 days old for the first weighing and 295 days to 345 days old for
the second weighing were used in this study. All cows were reared under privale areas
belong to farmers with unknown ancestors. Progenies were bom from those cows mated by
artificial insemination (Al) technigue using germ plasmas (semen) of the two Ongole bulls
called “Kirsta™ and “Tunggul™ from “the artificial insemination bull germ plasma center™
(BBIB) at Singosari, East Java province, Indonesia. Prior 1o blood collection, body weights
of animals were determined by using a digital weighing scale. The parametér of the animal
body weight were measured using digital weighing scale when animals were standing as
described in Ozkaya & Bozkurt (2008),

DNA extraction

The genotyping process was condected at Ihe Biotechnology Laboratory,
Department of Biological Science, Faculty of Mathematics and Natural Science, Sam
Ratulangi University, Manado. Blood samples of those cows, their progenies and two

balls as source of germ plasmas (mated by artificial insemination) were codlected
during July 2011 from Jugular vein of animals in 10 ml EDTA (109) tubes during the Msp/

Mdﬁ T Avimat Prodacrves Invrnational Sexteor
Lacncwncie Lrorsinck Featectum Pumed oo Lawwd Kemmroes o S Cloded lmmsie Chvanprs S Proopess el Sualdrapes.
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selection experiment and stored in the refrigerator (4°C) until ready for DNA isolation,
Genomic DNA from whole blood of Ongole crossbred cows, bulls and their calves were
purified by standard protocol using proteinase K digestion as described by DNA extraction
kit (AxyPrep Blood Genomic DNA Miniprep kit, AXYGEN Biosciences, Union city, CA,
S4587, USA)

Genotyping for GH and allele identification

Following the genomic DNA isolation, the animals were genotyped for GH locus
using PCR-RFLP (Polymerase chain reaction-restriction fragment length polymorphism)
and |.2% agarose gel electrophoresis (Sulandari & Zein, 2003) involving restriction of
Mspl! enzyme produced by The VFivawls Compamy Inc accessed from
www. vivaniechnologies.com (Product No. RE1302, February 20 12). Amplification of the
fragmemnt of 329 bp at intron 3 (Gordon et al, 1983; Dybus, 2002) was done with PCR
using the primers consisted of forward primer GHS: 5
CCCACGGGCAAGAATGAGGC—3"; and reverse primer GH6: 5 e
TGAGGAACTGCAGGGGCCCA-~3" (Gordon et al, 1983; Migra et al, 1995) produced
by Laboratory “The Midland Certified Reagers Company Inc. Texas, USA, Prodwct Lot
Nunther: 28051 1-038 (November 20! 1)", The reaction mixture of PCR was performed by
using 1x Taq pol 25 pl of master mix (Axygen Bicsciences, CA, UUSA).

Composition PCR kit Reaction (Solis Biodyne) (master mix containing MgCl,; 1.5
BM 1x reaction) consist of 5 pl Firepol Master Mix (Ready-to-Load), 1 p! Primer GHS (10
pmol/pl), 1 pl Primer GHG (10 pmoliul), 0.75 ul MgCl (50 pM), 14,5 pl HO (MiliQ
water), and 2 pl Sample of DNA (total volume of 25 ul). Fimal concentrations of 25 ul PCR
for reaction component coasisted of Taq Polymerase 1.2 U, Reaction Buffer B 1x, dNTPs
200 pM (each of dATP, &CTP, dCTP, dTTP), Primer (forwand) GHS 0.4 uM, Primer
(reverse) GH6 0.4 M, and MgCL 3.0 mM.

mmmwhwthCRMiw(BMTMtype)
with the conditions of the thermal cycler were as follows: the mitial denaturation
lemperature step at 94 °C for S min for 1 cycle followed by 35 cycles of denaturation at 94
°C for 30 sec, anncaling at 60 °C for 30 sec, clongation at 72 *C for 30 s and a finsl
extension at 72 °C for 1 min. To digest this fragment, a protocol of restricted fragment
Mwlym@hm(”lﬂﬁmmiﬁonmwmw»mm
particular site of CCJGG. The PCR product of GH gene was digested at 37°C for 3 hours
by Mspl enzyme. Reaction consisted of 2 pl Buffer V2 10X, 7.8 ul H;O, 0.5 ul Enzyme
Msp 1 (20 U/ul), and 10 ul PCR product.

The digested products were separated by horizontal electrophoresis (100 volts, 30
min) in 1.2% agarose gels in 1x buffer TBE (Tris, Boric acid, EDTA). Agarcse gels were
made by weighing 1.2 g agarose powder and placed into 100 ml Buffer TBE (Tris-Boric-
EDTA)lx.Agamooh&onwuboMontholupbc.Thzmwwumvd
into comb printing tools to form several wells. A compact agarose gel was moved inso
cwwwmmmslxmmmmw
dwphg’ﬂ’CRMotdbmdDNAnMMlﬂmdphmmhMot-
wuelnndhmmwuofmuderloowmm“hduﬂedﬁ
master mix Firepol). Following the end of PCR and RFLP process, the products were then
subsequently electrophorated using 1.2% agsrose gel. Each sample of the digested DNA of
10 ul was added by 2 ul of loading dye. The mixture was dropped in artificial hole of
agarose gel to run the process of eclectropharesis. The products of electrophoresis were
Mhmlmmwmmm»wmymﬂnw

Procevsing of We 2™ drimal Prodaciion dssernarions Semeser
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alicles based on the length of the band. The picture of DNA band products was visually
taken oa the UV-Transiluminator using camera to be compared with DNA Ladder (Marker)
for allele and genotype identification. The cut fragment length of DNA band after AMsp/
enzyme digestion of 224 bp and 103 bp was identificd as normal allele (Mspl+) and
Msp 1 +i+ genotype. The cut fragment length of DNA band afler AMyp/ enzyme digestion of
327 bp, 224 bp and 103 bp was identified as allele Asp/+ and allele Mspl- and AMsp /+/-
genotype. While, the uncut fragment lemgth of DNA band afier Map/ enzyme digestion of
327 bp was identified as mutant aliele (Msp/-) and Mspl-/- genotype (Figure 1).

Data analysis

PCR-RFLP dsta were analyzed by allele frequency (Nei, 1987). The alicle frequency
was calculated by the methods as follows:

@ny +Tny)
2N

Xy =

Where,-
x, is the Msp/! + alleie
ny is the pumber of cantle with nngantypeotuxpl+/+
ny; is the pumber of cattle with the genotype of Mip/+/-,
N is the total namber of cattle tested.

The equilibrium test of the observed Mspl+ genotype frequency compared with the
expected AMspl+ genotype frequency was calculated using Chi-square test (X2) (Byrkit,
1987) as follows:

2-zﬁeﬂ-z.‘£.u

Where,:
X2 is the Chi-square distribution,
f> s the observed frequency of the ijk™ cell, and
[ is the expected frequency of the ijk™ cell.

,- _2’0-4 ":fc-!
”‘” :'a—m

¥ [e—¢ s the total of observed frequency of the i row;
X fe—; is the total of observed frequency of the i* cobamn; and
Z [e—qye s the total of cbserved frequency of the iik™ cell,

Comparison of the means of body measurement variables within animal genotype was
tested using ¢ test (Mendeshall, 1987) as follows:

£1-23
et )
s - T R T
Myd ny-2

Where, ¥, and ¥; arc mean of genotype 1 and 2,
n; and n,; are sum of the animals with genotype 1 and with genotype 2.

Md‘* T At Prodwoton Devernanioes! Sesteer
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The data of the parental cows within 5 years old age were used in this study, The
female progenies used in this stedy comprised 1S heads within § days old, 10 heads within
20 days old. 3 heads within 30 days old and 9 heads within SO days old. Dats of these
progenies were corrected by adjusting for the S0 days old of age for the first weighing and
for the 345 days old of age for the second weighing for elimination of different age effects
on animals using the formula (Jakaria et al., 2007) as follows:

X,
X correctes Mg X X cbrerved

Data were analyzed using software of the statistical program function in Excel XP
(2007).

RESULTS AND DISCUSSION
Polymorphism detection

Polymorpaism detection was performed in 37 Ongole crossbred cows, 2 Ongole
breed bulls and 37 from their progenies. The digestion of 327 bp PCR product for growth
bormone (GH) gene with restriction endonuclcases Mip/ enzwme differentiated alleles
marked Mspl+ and Mspl-. The Mip/! digestion of the PCR products produced digestion
fragments of 104 bp and 223 bp for alicle Msp/+ and of 327 bp for allele AfspJ-. The size
of fragment for allele AMsp /- was 327 bp after restriction digestion (Figure 1)

The population of Ongole crossbred cows and their offspring were detected and had
three genotypes. The homozygous genotype Afsp/ +/+ (224 bp amd 104 bp) was detected in
11 animals. The heterozygous genotype AMspl +/4 (327 bp, 224 bp, 104 bp) was detected in
29 animals. The homozygous genotype AMspl/-~ (327 bp) was detected in 34 animals.
Moreover, the homozygous genotype Mip/+/+ (224 bp and 104 bp) was detected in one
Ongole bull called “Krista™ (Genotypic code of Kr_+/+), while the homozygous genotype
Mw}-/-(n‘)bp)wudumdhouOngﬂebuﬂdled“Tml‘(Gmtymcoodeof
Tu_</<). These three genotypes were the same with research reposted by Zhou et al. (2005)
to show that amplification of PCR-RFLP for GH genc using MSp/ enzyme restriction in
Beijing Holstein produce three genotypic amimals. This eazyme recognized only the
restriction site of four nucleotides for C*CGG.

Differentiation of the Msp/+ and Msp/- alleles was characterized by mumber of
restricted fragment, The Msp/+ alicle had two fragments with lemgth of each fragment was
104 bp and 223 bp. Mcanwhile, the Afsp/- allele had oaly one fragment with its length of
327 bp. The difference of these two fragments of Msp/+ and Mspl- alicles was caused by
mutation of Cytosine (C) to Thymine (T) (Rifa ‘i, 2010). This was in agreement with stody
reported by Nei (1987) that the GH gene had high variability due to mutation. Mutation
occurred om DNA level due to nucleotide changes, either transition or insertion (Cambell
and Recos, 2008). Based on the difference of nucleotide restriction sites of each allcle, the
mutation of Cytosine (C) into Thymine (T) occurred due to mucheotide transition. The
transition of C isto T changed the restriction site of Msp/ enzyme (Rifa'i, 2010).

Gene vaniation of GH locus for AMsp/ in cattle was detected in the position of istron
3 (Rif2"i, 2010) at the sequence position of 1547 based om mucleotide sequence from
GenBank, number: MS57764.1 in Gordoa et al. (1983). The intron area was the internal
space im which protein code in gene sequence was disappearing during transcription due to
mutation effect occurring in GH locus of Msp/ in term of silent mutation (Cambell and
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Reece, 2008; Rifa'i, 2010). Silent mutation did mot occur st site of active protein and did
mammmwwmumﬂmhoad&mmwm
eodom(CamhellandReece.monﬁmlhewnlof37mmxhtﬁsm.ﬂte2l
cows were mated by Al technique using sperms of Ongole breed bull called “Tunggul™
(Tu_-/-), and the 16 cows were also mated by Al technigue using sperms of Ongole breed
bull called “Krista™ (Kr_+/4). The selected growth hormone locus using alleles: of Mspl+
and Mspl- enzyme restriction in Ongole-crossbred parental cows and bulls was imherited to
their progenies following Mendelian mode inheritance (Paputungan et al., 2012).

The Mspi Genotype Frequencies of Animal Population Using Al Techunique

The frequencies of cow (G0) and progeny (G 1) genotypes (GH-AMsp ) determined in
the population mated by each genotype of bull (GO) had been reported by Paputungan et al.
(2012). It was found that genotype and allele frequencies of GH-Asp/ were not ender
genetic equilibrium (P>0.05). Maylinda (2011) reported that Grati dairy cow population
mhmﬁcqﬁﬁhﬁm.msmw&yﬂwﬁumﬂlm&mmof
gene pool for GH-Msp/ under the Hardy-Weinberg equilibrium pattern was a function of
membbWhmmm(m«d..mﬂm
inequilibrium of genotypic frequencies of GH Misp/ caused the instability of gemotypic
ﬁ!qmciuofGHmﬁommm”memMm(Gl)dmmmmm
of selected genotypic bulls and parental cows mated by artificial insemiantion without
mﬂommﬁxgsmnfwmimﬂpowl&ioothbSuhwuiwmm&cm
u&cﬁumkmmnmmw%mmmmmch
as the artificial insemination mating system (Rifa"i, 2010).

Genctic analysis of progeny production with different GH Mspl genotypes

Mmmnumdmdauuﬁmmwwmwofme
Mkaﬂebh&uﬁngﬂﬂm(lmrd:aaL.mlz).lnNaﬁSulnwesiptoﬁmme
mmchlhsminuimsavbeomaappliedmemwoom&gmmphsma
dOmkhﬂaM“Kﬂm’uﬂW”hmmpmmwm
Inseminasi Buatan) Singosari, East Java province. Carter et al. (2005) reported the analysis
dwimmwmuhm&humwmmmmwma
particular phenotype.

111:mﬁrmybodywd§m(8%u$0md$45dmofngcndw
daily gain (ADG) during 50 to 345 days of age were presested in Table 1. The overall
means for BWS50d, BW345d and ADGS0-345 of the progenics were 49.62+ 6.23 kg,
171.62+£12.98 kg, and 0.417 = 0.053 kg, respectively. The random effects of sire had po
:igniﬁam(bo.OS)hﬂmmdlyommm&hmﬂy.mbW
genotype of the Mspl™ within parental cows gave significant (P<0.05) influence on
BW345d and ADG50-345d of the progenies compared with those of the Msp1 ™" genotype
cows (Table 1)

In the present study, there were significant differences in BW and ADG between
Wwwbuhhmzymwofammrhmdw; The cows
with genotype of Msp/'” had higly significant (P<0.05) influence on all
growth traits of the progenies considered in this study (Table 1). In the interaction affect,
mewmmwmmwmofw}mmm
wsmmmmwawﬂmmwwm
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trait progenies compared with those produced by the parents with same homozygous
genotypes. This study revealed that there was definite pattern of outstanding progenics in
growth traits produced by mating of different growth hormone (Mip/ restricted enzyme)
genotypes of both parental cows and sires.

The growth of animals was under the hormonal control of GH, growth hormone
receptor (GHR) and imsulin-like growth factor 1(1GF-1) (Reyna et al., 2010).
mmmminmwmmum)mmmm
(m)of“mmihhmmmmemmof
the gemes and the function of protsin during the translation process (Kish, 2003). This
indicated that the level of blood GH reflects the GH genotype. This study revesled that

nmmwﬁomhwmmhﬂningmmof
nutrient utilization and the GH release (Rejduch, 2008). The heterozygous Msp/™ genotype
would indicate a trend of heterosis ¢fTect. This gemotype was more responsible for the
mhﬂbodywc@ﬁ(ﬂ%aﬁamdaﬂyptn(&%}“iskbwwihm
rcpoﬂs(Fahml.m;Mmad.,ZMS;hvaMet.memdemis
effect was a productive trait advantage of cutstanding progeny inherited from crossing of
meohchgbwpﬁmﬁvuﬁtawwmmnofbeirm.
This study revealed that the animals with the heterozygous Mspl™ genotype performed the
owandlngwofBWandADGeomp-udwi&thwo{tbouhM
homozygous Msp ! and MspI™™ genotypes of animals.

CONCLUSION

The present study showed that the various genetic Esctors of growth hormone Adsp/
restricted enzyme had significant influence on the growth performance and average daily
gain of Ongole-crossbred progenies during S0 to 345 days of age. The heterozygous
Wof&thmmlfﬁmwaodumM
homozygous genotypes in respects of body weight gain. Therefowe, the Mspl™”, Mspl™
and Mspi™ genotypes can be used as the candidate genmes in Ongole crossbred cattle to
improve animal body weight. The Al technigue should be maintained for bresding in

increasing the favorsble Msp ! +/- beterozygous genotype in large populatioa.
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Figure 1. Genotyping Results of AMsp/ Enzyme Restriction im GH Locus Detected Through
Agarose Gel Electrophoresis. (A) Cow (29) and its progeny (29a) mated by Al
using sperms of Tu, Cows (26, 27, 28, 31) and their progenses (26a, Z7a, 28a,
31a) mated by Al using sperms of Kr; (B) Tu= Tunggul (Ongole bull, source of
sperms for Al); Kr= Krista (Ongole bull, source of sperms for Al); Cows (1, 2,
3,4, 5, 6,7, 10, 11) mated by artificial inseminagion (Al) method using sperms

of Tu.

Table 1. The means and standard errors of production traits iin the Ongole crossbred female
progenies bred by artificial insemination techaigue

S No.of proge- Weight s S0days Weightat345days ADG S0.345 days
nies old (kg) old (kg) (kg)
Overall mean 37 49.62+ 6.23 1716241298 0417 = 0.053
Sire effect
Krista (Kr'") 16 4894+ 635 ™ 172.69+10.76 * 0.419 + 0.026™
Tanggul (Tu™) 21 50.144 625 ™ 1708121466 0.409 = 0.058™
Cow genatype
afoct s 46.404 7.30 ™ 165.804 8.55 * 0.405 = 0.011*
A"p’ﬁ'o = T - . % - c . ] ®
Mapl™ 14 50.71+ 5.93 173.71=8.27 0417 = 0.022
Mp I 18 4967+ 623 171.61£1657*% 0.414 + 0074 "
Interaction effect 3
K" x MspI™ 2 4500+ 520" 168.004 458° 0.398 + 0.008"
Tu™ x Mspl!™" 9 48.50+ 12.03 % 172504 9.19* 0413+ 0.002"
" x Mspi™ 5 4989+ 7.03 " 174,78+ 7.05° 0416+ 0.019"
u” x Mspi™ q 5220+ 327" 17820+ 497" 0.420 + 0.030"
Ke'™ x Msp ™ 14 49.75+ 568*% 177.25= 466" 0.445 + 0.030"
Tu™ x Mspi™ 4964+ 658 166.00+ 683" 0412+ 0082"

The values bearing different superscript in the same column differ significantly (p<0.05).
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