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Distinguished,
Director General of Livestock Services and Animal Health, Ministry of Agriculture, Republic
of Indonesia, Ir Syukur Iwantoro, MS, MBA
Rector of Bogor Agricultural University, Prof Dr Heri Suhardianto
President of Asian-Australasian Dairy Goat Network, Dr JB Liang
Mayor of Bogor City, Dr Bima Arya
All participants of Asian-Australasian Dairy Goat Conference 2014
Good morning ladies and gentlemen, and Assalamualaikum wr wb.,
It is my pleasure to welcome you here for attending the Second Asian-Australasian Dairy
Goat Conference at IPB International Convention Center, Bogor Indonesia. The theme of this
conference is “The role of dairy goat industry in food security, sustainable agriculture
production and economic community” which is organized by Bogor Agricultural University
in collaboration with Asian Australasian Dairy Goat Network and Directorate General of
Livestock Services and Animal Health, Ministry of Agriculture, Republic of Indonesia.
From the success of The First Asia Dairy Goat Conference on 9-12 April 2012 in Kuala
Lumpur Malaysia, and to express the mission and the objective of Asian-Australasian Dairy
Goat Network, it is necessary to continue the biannual dairy goat meeting in Bogor Indonesia.
The primary objective of the second AADGC-2014 is to provide a platform for all stakeholders
including researchers, academicians, policy makers, farmers, investors and other dairy industries
to share experiences and networking to promote dairy goat farming in the Asian-Australasian
region and beyond.
With saying Alhamdulillah, around 90 researchers from 16 countries around the world, 12 top
universities and 4 research institutes in Indonesia have contributed some interesting topics
to be discussed. The very important persons from 40 government livestock services officers
in Indonesia, and more than 30 the best dairy goat farmers and companies from ASEAN
counties are also with us here to make a forum group discussion in order to improve dairy
goat production and markets. I have to stated here that all papers have been reviewed by the
experienced international reviewers.
On behalf of the organizing commettee we would like to welcome to all delegates from Malaysia,
Thailand, India, Japan, Philippine, Vietnam, Iran, Pakistan, Australia, United Kingdom,
Hungary, Egypt, Nigeria, Sudan and also from some provinces in Indonesia. To government
livestock services officers and farmers from ASEAN countries and from east, middle and west
x
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Java, and also some potential business companies, welcome and have a nice discussion. I hope
this conference and network activities during 3 days will bring you new idea how to improve
dairy goat for our lives and get more benefits for all participants.
We cannot make this event success without your contributions. In this occasion, I would
like to express my great gratitude and thanks to FAO, AADGN, IPB, Directorate General of
Livestock Services and Animal Health, Ministry of Agriculture, Republic of Indonesia, Ministry
Coordinating Economic Affairs, Bank BRI, Mayor of Bogor City, PT Napindo, PT Chiel Jedang,
PT Nutreco, and PT Yummi Indonesia that support and sponsor this conference.
Thank you very much to all VIP reviewers from international advisory and scientific committee,
and also for hard working of all organizing committee.
Please enjoy the beauty of Bogor City with the legend of Bogor presidential palace and botanical
garden.
Wassalamualaikum wr.wb.
Prof. Dr. Dewi Apri Astuti, MS
Chairperson
The 2nd AADGC 2014
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Prof. Dr. Juan Boo Liang,
President, Asian-Australasian Dairy Goat Network (AADGN),
Ir. Syukur Iwantoro, MBA
Director General of Livestock and Animal Health-Ministry of Agriculture
Republic of Indonesia,
Dr. Bima Arya
Mayor of Bogor City
Distinguished foreign participants and speakers,
Representative of livestock services officers of local government from all over Indonesia,
Dairy goat farmer and businessman,
Colleagues,
Ladies and gentlemen,
Assalamu’alaikum warahmatullaahi wabarakaatuhu,
A very pleasant and good morning to everyone, thank you very much for joining us at the 2 nd
Asian-Australasian Dairy Goat Conference (AADGC) 2014. I bid you a very warm welcome to
Bogor Agricultural University (IPB) as well as to Bogor City, West Java Province.
I was informed that FAO joined with the University Putra Malaysia (UPM) and the International
Dairy Federation (IDF) have organized the First Asia Dairy Goat Conference in Kuala Lumpur,
Malaysia from 9 to 12 April 2012. At the same time the Asian-Australian Dairy Goat Network
was established. That network is one of the successful indicators of the first conference apart
from its important conclusions and recommendations. That conference has also recommended
Indonesia to be the host of the Second Asian-Australasian Dairy Goat Conference (AADGC)
2014 with Prof. Dr. Dewi Apri Astuti, one of IPB professors from Faculty of Animal Science
to be the country coordinator. We are indeed honored to have you now here with us at IPB. We
have about 150 participants from 15 countries gathered here today, making our conference a
truly international one.
According to FAO Statistics (2012), Indonesia is ranked 6th in Asia and 10th in the world for total goat population. FAO also reported that Indonesia produced 282,000 ton of fresh goat milk
in 2012. Yet, we have no valid data on the number of dairy goat population among the total goat
population. Dairy goat farming in Indonesia has been growing fast since about 10 years ago.
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The development of dairy goat farming in our country is unique, because it started from community initiative and spread across the nation through their network. The increasing demand of
milk and milk products is likely one of the driving force for dairy goat farmer to develop.
If we take our national population as denominator, our milk consumption per capita per year
is still very low, it is only 12 liter/capita/year. However, the consumption level in big cities is
quite high, that’s why our milk and milk products demand is increasing about 8% per year.
Although the major portion of the demand is from cow milk, goat milk and milk products
demand is also increase year by year.
As the present conference theme is “The Role of Dairy Goat Industry in Food Security,
Sustainable Agriculture Production nd Economic Community” it is imperative to discuss
alternative solutions to the above challenges by all participants as you are coming from different
backgrounds. We have with us today representatives from research centers, universities,
businessmen, government officers, students, farmers, and other interested persons. The
conference will be more interesting as the organizing committee has set up special session for
panel discussion between and among dairy goat farmers, local government livestock services
officers, businessman and representative from Directorate General of Livestock and Animal
Health, apart from scientific session.
I would like to take this opportunity to express my gratitude the Local Organizing Committee,
chaired by Professor Dewi Apri Astuti, and the Dean of Faculty of Animal Science, for their
hard work and effort in planning and coordinating this event. I would also like to thank
the Directorate General of Livestock and Animal Health, Ministry of Agriculture Republic
of Indonesia, Asian-Australasian Dairy Goat Network (AADGN), Food and Agriculture
Organization (FAO-RAP), Mayor of Bogor City and Indonesia Association for Sheep and Goat
Farmers for their support in making this conference possible.
The challenges made by the Conference are significant, but I am confident that you will
succeed in your objectives. I wish you a very pleasant stay here in the IPB and in Bogor, and a
productive and successful meeting.
By saying “Bismillaahirrahmaanirraahim…” I declare the Conference open.
Thank you and Wassalamu’alaikum Warahmatullaahi Wabarakaatuhu.
PROF. DR. IR. HERRY SUHARDIYANTO, MSc.
RECTOR, BOGOR AGRICULTURAL UNIVERSITY
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Government Policy on Dairy Goat Development in Indonesia
Syukur Iwantoro

Director General Of Livestock Services And Animal Health
Ministry of Agriculture, Republic of Indonesia

1. Introduction
Increased levels of education of society in Indonesia have an impact on the growing awareness
of the importance of nutrition that causes a shift in household consumption patterns towards
increased consumption of animal protein such as meat, milk and eggs. Changes in consumption
patterns that accompanies of the increasing of Indonesian population, is leading to major
cause of the increase in the rate of domestic demand of livestock products, especially milk.
The average growth rate of milk consumption reached 7.0 percent per year - higher than the
national growth rate of milk production is only 3.29 per cent per year. This means that the
amount of milk production is still not sufficient for the milk consumption.
Problems in milk production in Indonesia, which rely only on the production of dairy cows,
while some countries producing milk production is supported by non-dairy cow milk production
such as dairy buffaloes in South Asia’s countries (India, Pakistan, Bangladesh, Egypt, Italy and
Brazil ) or goat’s milk, as in the Middle East and Africa as well as horse’s milk in Central
Asia.
Indonesia with available resources, has great potential in the development of national dairy.
In reality, the majority of fresh milk production in the country (91 %) is produced by the
smallholder dairy farmers (with the scale 1-3 dairy cows per farmer). The dairy farmer’s scale
is less economical considering that the profit can be obtained at least meet economies of scale,
ie more than 10 cows per dairy farmer.
On the other hand non-cow dairy farm businesses such as buffalo, goats and horses has not
received sufficient attention so that milk production was not recorded in the national milk production. The pattern of non- cow dairy cattle production such as buffalo, horses and goats has
its own competitiveness - related dairy products are produced with a more attractive marketing
patterns.

2. Dairy Goat Population
In recent years, the number of a dairy goat farms increased significantly. Prior to the 2009
dairy goat farm is still focused on some point, North Sumatra, West Java and Central Java,
which are center for dairy goat farmers. Along with the growing interest of Etawa Crossbred
(PE) goat types, then almost all of the city/district on the island of Java, as well as the island
of Sumatra on average raise this type of goat. Most of goat farmers are accustomed to PE
goats for milk and meat production. More exciting from this small ruminants is the high price
of milk produced starting from Rp 15,000 to Rp 60,000 per liter. It is caused by a variety of
properties of goat milk that are trusted by society to cure some diseases.
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According to data from the Directorate General of Livestock and Animal Health, in 2007 the
population of goat is 114. 470 million heads, in 2008 rose to 15.147 million heads, in 2009
increased by 15.858 million heads, in 2010 to 16.619 million heads and in 2011 its population is 16. 946 million heads, in 2012 goat population is 17.862 heads and in 2013 population
reaches 18,576 million heads of goat. The growth of goat population is very significant, but
the question generate from the data whether the population of goat raised by farmers are goat
for milk or meat ?
In fact, from the field shows that the goats are kept mostly are local type (kacang goat) and
the rest are PE goats. Unfortunately, there are no separate figures of populations of PE goats
and local goat. At least the presence of goats as one of ‘ saving lives ‘ for the people who are
in rural areas , have been able to fill the economic network and increase the level of economic
welfare. Production of goat milk is not recorded properly, but goat milk production centers
is recorded in West Java: Bogor, Sukabumi and Cianjur. While in Central Java in Purworejo,
Wonosobo, Banjar Negara, Tegal, Semarang and Kendal. In East Java, milk goat centers is in
the district of Malang, Lumajang and Pasuruan. Dairy goat farm is now growing and developing in West Sumatra as in Tanah Datar, Padang Panjang; North Sumatra in Medan and Deli
Serdang; Riau and Lampung Province

3. The Common Types of Dairy Goats
Types of goats are kept as dairy goat by farmers in Central Java, East Java and Sumatra are the
goats Peranakan Etawa (PE)/Etawa Crossbred, Senduro and Java Randu. In West Java, many
breeders use types or cross-bred Saanen goats known as Sapera ( Saanen Peranakan Etawa
and Rambon ).
This type of female goats/does reach sexual maturity at the age of 8-9 months. The gestation
period is 5 months and 4 months for lactation period. With good management, dairy goats can
be mated and fertile 2-3 months after kids delivery. Goats is able to deliver 2-3 heads of kids,
so that within two years can produce 6-9 head of kids. Dairy goat carcass weight is about 2030 kg for buck and 15-20 kg for doe. The fertile period for does last until 5 years old .
Theoretically, dairy goats can reproduce 3-6 kids every two years. Dairy goat reproduction is
also influenced by the adequate of nutritional feed levels. Dairy goat requires 60 % of grasses
and leaves 40 % for their feeding. In addition to grass and forage, goats also require additional
concentrate such as bran, soybean meal or cassava mash (onggok). In addition, it may be
necessary to add fish oil as vitamins, minerals, or salts. With a good feed intake the lactation
periode for dairy does can continue up to 12 months .
Dairy goat milk productivity at farmer level is below 2 liters / head / day. This is partly due to
lack of good quality, cheap and continues availability of forage. High quality forage is needed
as the primary feed source that can reduce the cost of feed, as a result of reducing the use of
high price concentrate. Dairy goat operation in Indonesia generally are kept in traditional
way, placed in the back yard or around the house, and animals kept in a small number. Simple
houses are made from bamboo material with roof from tiles or wood, reeds or asbestos.
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There is only few farmers who keep on large-scale dairy goat, which is caused by the lack of
knowledge community for dairy goat operation, and lack capital for dairy goat farming. The
increasing demand for domestic milk due to increased purchasing power and consumption
patterns is a challenge for the government to increase production both in terms of quantity and
quality.

4. Dairy Goat Development Policy
The development of PE goat as milk producer is to increase the goat population, production and
productivity. That will be able to overcome the problem of inadequate of domestic milk supply,
to meet national needs through government programs. Domestic fresh milk production only
meet 23 % of the national requirement, and the production centers is still concentrated in Java
as 91 % of domestic production. Milk production may be regarded as wholly or predominantly
of dairy cows, however milk is not only produced from dairy cattle, but also can be produced
from dairy goat which is quite a lot number in Indonesia and can be developed to increase the
population, production and productivity through government facilitation.
Goat’s milk is not as popular as cow’s milk, but on the other hand goat ‘s milk is needed
by the growing popularity of conscious consumption patterns for natural products (organic).
Currently marketing goat milk is a great opportunity to develop. The demand of fresh goat ‘s
milk as part of the healing of some diseases, and to maintain health has been widely demanded
significantly. In addition to milk , goat can produce other products into profit opportunities,
such as selling goat kid and dirt that can be used as compost (fertilizer).
Dairy goat farm business is mostly kept by small farmers is very likely as a vehicle for
generating income of small farmers in rural communities. This success story of goat farming
has shown positive results in some areas, so that it is potentially used as a national program to
improve the nutritional status and economic capacity of rural communities .
Dairy goats farming that will be developed are committed in accordance with the government’s
objectives of economic development of pro-poor, pro-job, pro-growth, pro- health and pro
environment . With triple track the government ‘s economic development, the development
of dairy farming in general is to improve the management of dairy cattle in the community,
improve economies of scale dairy goat business and expanding domestic business in producing
fresh milk, to increase milk production centers both in Java and outside Java .
Constraints that occur in dairy goat farmers in Indonesia today is the low ability of farmers to
produce good milk of goat in terms of quantity and quality. Therefore, the government needs
to provide guidance, counseling, and training to improve the knowledge of farmers in order to
increase the productivity of dairy goats .
Government develop dairy goats breeding to provide high quality/superior seeds of does and
bucks. Superior buck can be obtained from the result of selection in livestock population group
of Village Breeding Centre (VBC) or from accredited breeding centers. Frozen semen from
superior buck can be accumulated and processed as frozen semen to be able to inseminate large
amount of females. The semen process is done by the Technical Services Unit as governmentowned Center for Artificial Insemination Center (BBIB) Singosari, and Artificial Insemination
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Center (BIB) Lembang. However, the application of artificial insemination in dairy goats on
small farmers are still at the stage of introduction.
For the average low scale dairy goat operation in Indonesia, to feed the animals require the
development of small-scale and more economical feed mills. This small-scale feed mills (mini
feed mill) are expected to provide green feed, concentrate and raw materials feed other than
the forage. In order to develop the future of dairy goats should be emphasized that the operation/management should be integrated with the establishment of small-scale feed mills. Establishment of mini feedmill will be able to overcome the scarcity of feed that occur in certain
seasons , for example the long dry season .
Animal health handling of is one key element of the success of dairy goat business. There
are some goat diseases that influence the production of dairy goat such as mastitis, scabies
and bloat. The government has facilitated animal health handling that comes from adequate
veterinary services either by officers or functional medical veterinary, veterinary paramedic,
pregnancy examiner, assistant reproductive technique and inseminator who know about animal health handling in the field.
Improved safety and quality of the national fresh milk dairy products is made to ensure that
products meet quality standards. The activities are conducted through:
4.1 Application of the production guideline and handling of milk hygiene
4.2 Facilitate the provision of the facility of production and handling of fresh milk
4.3 Application of Good Handling Practices / GHP and SOPs
4.4 Preparation of reward and punishment system
4.5 Reduction of zoonoses (brucellosis and tuberculosis).
Communication, information and education for fresh milk consumption is made to increase
the consumption of fresh milk by the public, especially school-age children. To encourage the
habit of drinking goat’s milk is needed continues counseling and education and integrated
with various related agencies. Operational activities include the promotion; socialization of
drinking milk (Milk Campaign); coordinate with others, especially the Ministry of Education,
Ministry of Youth and Sports, Health, Trade and Industri; promotion through print and electronic media; and coordination with the Provincial Government / District / City .
In order to make the increasing of farmers capacity building and the dairy business scale
more effective and efficient, it is necessary to empower dairy farmer group under cooperative
institution. The institution is expected to be the smallest unit in doing some activities such as
the coordination of livestock identification, technical service production facilities, technical
services reproduction (Artificial Insemination, Gestation/pregnancy Examiner, medical
reproduction), animal health technical services (vaccinations and other treatments), the
application of hygiene and sanitation, information and capital accesss, harvest, post-harvest
and processing of milk handling, as well as the implementation of the recording system in the
dairy farm.
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Abstract Goats are traditionally managed as one component of agricultural activities. They fit well in
the rural landscape as well as in the resource capacity of the smallholder farmers. It requires low initial
capital and guarantees a high return on investment and hence it is an attractive undertaking among rural
smallholder farmers. Etawah grade goat is the only local breed of Indonesia that has the potential to
produce milk (dual purpose type), but it is still mainly for meat production. Smallholders may milk their
does after kids are weaned at 3 months of age to avoid poor growth which will affect market price. In
the last 15 years, commercial oriented dairy goat farming is emerging in line with increasing demand
for goat milk. Goat milk is considered a functional drink and has medicinal effect. Kids are separated
from their respective does immediately after birth and milk-bottled fed. Soon after milking, milk is
strained and packaged in plastic bags and chilled or frozen before marketing. A good price of goat milk
(USD 1.3-3.5/liter) encourages farmers to raise dairy goats. Efforts to improve smallholder skill and
knowledge related to dairy goat farming is required to ensure good quality milk produced for the safety
of consumers.
Keywords Etawah grade, milk, smallholder

1. Introduction
In Indonesia, goats (including sheep) undeniably play a significant role in the development of
rural economy. Goats can be treated as a saving account to help farmer in emergency situations
if cash is needed. Goats are a good source of income for smallholders, and are an important
protein source especially for the poor in the rural areas. However, the contribution of goats to
the people and economy is well underestimated due to their small scale production. Goats are
traditionally managed as one component of agricultural activities. Goat farming is a good fit
with the smallholder conditions and has strategic economic value which makes them widely
accepted and popular among rural smallholders. Goat farming is easy to manage and needs
relatively low capital inputs, less dependency on external input and carry small risk or loss [1].
Therefore, goat farming is relatively easier to achieve natural growth without too much direct
involvement from the government.
At present, there are at least two antagonistic options in goat development. The first one
considers goats as damaging to the environment (destroy plants and cause erosion) and goat
meat and milk consumption as harmful to health due to their high cholesterol content. The
second considers that goats have a significant and strategic role in producing meat and milk
[1]. Actually, goat is not as bad as what others may be thinking. Research results show that
goats give positive contribution to human health and environment. Goat meat contains high
CLA (10.9 mg/g fat) that is known to decrease blood cholesterol and prevent diseases such
as diabetes or high blood pressure [2]. Cholesterol content in goat milk is lower (12 mg/100
ml) than cow milk (15 mg/100 ml) [3]. Goat milk has less lactose and a higher portion of milk
fat with small globule size which makes it easier for digestion. Therefore, goat milk is good
8
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for people who show sensitivity or allergic reactions to cow milk [4, 5]. Moreover, goats are
known as bio-weeders due to their selective feeding habits [6]. Goats eat undesirable weeds,
agriculture waste and produce manure for improving soil texture and fertility. Their small body
size and ability to produce 0.5 - 2 liters of milk per day makes goats ideal for smallholders,
particularly those in the rural area where electricity and refrigerators are not available. This
paper discusses dairy goat production under smallholder management systems in Indonesia.

2. Goat Population and Distribution
In Indonesia, goats are mostly reared by farmers with an ownership of 3-10 head/household in
less than 0.3 ha of land holding or even landless farmers. In 2012, goat population in Indonesia
was reported around 17.9 million head, spread out all over the country [7]. The highest
population of goats was found in Java and Madura (57%), followed by Sumatera (22.4%),
Sulawesi (8.9%), Bali and Nusa Tenggara (7.9%), Maluku and Papua (2.3%) and Kalimantan
(2.2%) (Figure 1). Among 33 provinces in Indonesia, Central Java province has the highest
goat population (21.5%), followed by East Java (16.3%) and West Java (12.6%). Java is also
the most densely populated island in Indonesia, in which about 57.5% (136.6 million) out of
237.6 million people live [8], a potential market for any agricultural products, including goat
meat and milk. During 2008 to 2012, goat population increased by 4.48 % and slaughtering
was relatively constant (Figure 2). With respect to world goat population, Indonesia is among
the top ten goat producing countries with goat population of 1.8% of world goat population
[9].

3. Breeds
Kacang and Etawah grade are the predominant breeds of goats in Indonesia. Other breeds are
Kosta of Banten, Gembrong of Bali and Marica of Sulawesi [10]. Kacang goat is an indigenous
breed with a relatively small body size (height of 50-60 cm) and has short hair of white or
cream, brown, black or a combination of colors. Brown is the predominant color of hair of
Kacang goats. Etawah grade goat, on the other hand, is bigger and taller than Kacang with
wither height of 70-80 cm. It has a convex nose profile, long and pendulous ears of 25-35 cm,
small and short horn, and less prolific than Kacang. The male has beard and long hair around
neck and rump. The predominant color of the body is white or brown. Combination of white

Figure 1. Distribution of goat population in Indonesia in 2012
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Figure 2. Goat population and number slaughtered in Indonesia during the period from 2008-2012.

color in the body and black or brown in the head is preferred color combination in this breed.
The Etawah grade is an upgrade between local goats (Kacang) with Jamnapari goat imported
from India during Dutch colonization period. Therefore, it is considered as a local dual purpose
goat, with milk yield varying widely 0.45 – 2.2 liter/day [11-13]. There is a wide phenotypic
variation in Etawah grade indicating the genotype proportion of Jamnapari [14].
Some exotic breeds of goats such as Saanen, British Alpine, Boer and Anglo Nubian have been
introduced to Indonesia to improve local goat productivity. Sapera is a crossbred of Saanen
and Etawah grade for milk production, while Boereta (Boer x Etawah grade) and Boerka
(Boer x Kacang) are for meat [15, 16]. It seems that these exotic breeds cope well with hot
and humid tropical climate condition of Indonesia. However, purebred exotic dairy breeds
and their crosses are mostly found in commercial dairy farms in the urban areas in West Java.
While in other regions, Etawah grade is mainly preferred.

4. Development of Dairy Goat Production in Indonesia
In the early 1980’s, dairy goat farm in Indonesia was very scanty. Farmers believed that milking
does would negatively affect growth of kids. In Tegal a small town in central Java, a Jamu cafe
owner has milked his goats for special purposes. Jamu, a traditional drink in Java, is mixed
with goat milk (S), egg (T), honey (M) and ginger (J) shortly called Jamu STMJ (susu/milk,
telur/egg, madu/honey, and jahe/ginger). Many believe that goat milk can help to cure and
even prevent some diseases. Studies conducted in several towns in Java showed that the
motivation of the consumers to drink goat milk was to cure sickness such as asthma (100%),
tuberculosis (35%), and stomach ulcer (14.5%), general health (75%), stamina (38.6%) and
increasing intelligence (7.1%) [17]. Superiority of goat milk compared with cow milk was
evident from its unique nutrient composition and characteristics - goat milk has high important
nutritional, therapeutic and medical values in human nutrition and health [18, 19].
Since 1990’s research on dairy goat and promotion of goat milk have been intensified. A strong
“goaty” odor and specific taste of goat milk are among other reasons that people are reluctant
10
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to drink goat milk. However, continuous promotion of the beauty of goat milk for health has
increased demand for goat milk while production is still limited and this has caused the price
of fresh goat milk to rocket up to 3-7 times that of cow milk.
In the last 10-15 years, commercial dairy goat farms have developed mostly in urban areas
around big cities such as Jakarta, Bandung and Surabaya, producing constant markets for goat
milk. Milk is mostly marketed in fresh condition. Immediately after milking, milk is strained
and packed into small polyethylene plastic bags and chilled or frozen before delivery. Some
producers carry out pasteurization but many do not.

5. Dairy Goat Production Systems
As mentioned earlier, Etawah grade goats are reared by farmers for both meat and milk
production under intensive rearing system. This type of production system is suitable to
smallholders and landless farmers. It does not require a large area of land to accommodate
a number of goats, the performance and health of goats can easily be monitored, though
production cost may be higher than semi-intensive or extensive production systems.
5.1. Individual or group farming
In smallholders, goats are kept all the time in the slotted slat barns constructed using locally
available materials such as bamboo, wood, tile roof or coconut leaf. Barns usually located in
the backyard of the farmer’s house or in the garden. Production of kids is the main purpose
for raising goat, while milk is an additional product after weaning. Sometime, milking is done
after separation of kids for several hours or half a day. Milking is done by the owner or by
person appointed by Farmer Group (FG) organization. The FG will process and sell the milk
to milk collectors in towns. The amount of milk obtained by each farmer is recorded, and the
farmer receives payment for his milk periodically. This type of production and marketing
system helps the farmers who have limited access for marketing their products.

Table 1. Milk production in some commercial dairy farms
Parameter
Breed
Population (head)
Doe : Buck : Young/Kids
Lactating does (head)
Employee (person)
Animals : man ratio
Milk yield (liter/head/day)
Total milk yield (liter/day)
Milk price (USD/liter)

Small-scale
(< 50 does)
Etawah grade
29
18:03:08
7
2(#)
14.3
0.9 (0.6-1.5)
6
1.7

Medium-scale
(>50-100 does)
Etawah grade
104
57:07:40
33
6
18.9
1.4 (0.7-2.5)
44
1.7 – 3.5

Large-scale
(> 100 does)
Etawah grade + Sapera
400
200:8:192
80
9
44.4
1.2 (0.7-4.2)
100
1.3 - 1.7

Note: #) including the owner.
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5.2. Commercial oriented dairy goat farming
In the small-scale commercial dairy farms, the owner still involves in daily work, while
in medium- and large-scale most of the works are carried out by employees. Number of
employees in each farm depends on number of goats reared, source of feeds, and marketing
systems of the products. Related to number of employees, the large-scale dairy farm is more
efficient shown by higher animal/man ratio of 44.4 compared with 14.3 and 18.9 in small- and
medium-scale dairy goat farms, respectively (Table 1). In these commercial dairy farms, kids
are separated from their respective does soon after birth and bottled fed with milk replacer or
fresh cow milk. In this kind of production system, does are milked once or twice per day for
3-5 months lactation period. Forage resources are obtained from their own garden and feed
supplements are given in the form of concentrate feed, minerals, industrial waste such as tofu
waste. Daily milk yield varies 0.6–4 liters/day depending on breed, stage of lactation and other
management practices applied.
5.3. Tree crops-animal integrated production system
Another goat production system practiced in Indonesia is tree crop-goat integration system,
particularly in the coffee and cocoa plantations. Legume trees are usually grown in these
plantations as canopy and are regularly pruned out. Bio-mass from legume trees and coffee
peelings and cocoa fruit peelings are good feedstuffs for goats. In return, goats provide organic
fertilizer (manure or urine) for the crops. Under this integrated production system, coffee
production increased up to 67%. The farmers have three sources of income, i.e. coffee, goat
and milk from the same size of land resources, and make overall on-farm income of the farmer
increase up to 41% [20, 21].

6. Feed and Feeding System
Goats require all nutrients necessary for maintenance, growth, meat and milk production, and
pregnancy. Green forages are the main component of roughages for dairy goat in cut-and
carry feeding system, and usually consists of several kind of forages. The common green
forages for feeding goats are elephant grass (Pennisetum purpureum), king grass (Pennisetum
purporophoides), kaliandra (Calliandra calothyrsus), leucaena (L. leucocephala), glirisidia
(Gliricidia sepium), beach hibiscus (Hibiscus tiliaceus), jackfruit (Artocarpus heterophylus
Lam.). There are many other green forages that are available locally.
There is difference in provision of forages for goat during wet and dry seasons. In wet season
more leguminous plants are given. In dry season, the feed is dominated by non-legume trees
[22]. If available, agricultural by-products such as sweet potatoes leaves, cassava leaves,
banana peelings, and cocoa peelings are also used for feeding goats. Smallholders in the rural
area entirely depend on green forages grown in their own garden or purchased for their goats.
They rarely give concentrate feed or other feed supplements, as dairy goat farmers in urban
areas do.
For a commercial dairy farm, the farmer mixes own concentrate for feeding dairy goats. The
concentrate feed can consist of two or more locally available feedstuffs such as rice bran,
wheat bran, tapioca waste, tofu waste, palm kernel cake, salt and other mineral supplements.
12
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Strategic feeding is commonly practiced by farmers. They provide more feed to those animals
requiring more nutrients such as pregnant, lactating or young animals.

7. Dairy Goat Products
7.1. Meat or live animals
Beside milk, dairy goat smallholders also produce live animals. They expect to sell their
animals as breeding stock which have higher price compared with those for meat (slaughter).
Phenotypic appearance becomes the first important criterion to determine price of goat for
breeding purposes. Traditionally, Etawah grade goats are classified into four categories (A =
very good, B = good, C = average, and D=poor). Classes A and B are for breeding stock while
C and D for slaughter market. Therefore, farmers keep their good looking animals and cull the
unwanted animals which means selection has been practiced by the farmers.
7.2. Milk and milk products
Milk is directly used for consumption or for village market or neighbors as a dietetic product.
There is no confirmed report of amount of goat milk consumption in Indonesia, but there
is indication that the figure is increasing as shown by an increase in the number of dairy
goat farms in the urban areas. Goat milk consumption starts to increase since goat milk is
academically acknowledged as rich sources of nutrients and has potential to cure some diseases
or for pet food. Many patients are advised to take goat milk during their medication treatment.
Consequently, positive perception of the society in goat milk and goat milk products have
improved. The smallholders must improve their management system into the standardized
dairy goat farm including quality of goat milk, especially milk hygiene.
In some places, the home industry organized by farmer group or individual entrepreneurs
process goat milk by means of simple technology to produce yogurt, milk powder, milk candy,
caramel or flavored drink in different tastes such chocolate, vanilla, strawberry etc. In East
Java, a private company produces goat milk powder and ready to drink packed goat milk. A
modern milk processing factory in Jakarta processes goat milk into cheese in different flavors
such as Feta Cheese (all goat milk), Feta in Olive Oil, Black Pepper Goat Cheese, and Goat
Cheese in Herb. Most of these products are for super markets, restaurants and hotels.
7.3. Organic Fertilizer
Manure and urine of goat are good organic fertilizer for crops or flowers. Goat or sheep manure
is preferred due to longer lasting effect (slow release fertilizer). Processing manure and urine
of goat into a marketable product is an additional source of income for the dairy goat farmer,
and in the same time it will help to reduce pollution of the environment. Goat manure is
processed, dried and packaged into small plastic bags, and sold at good price of about USD
0.1-0.3/kg.
Goat urine contains N (0.89 %), P (89 ppm), K (7.770 ppm) dan C-organik (0.37 %). Application
of processed goat urine of 4000 liters/ha increases production of oniosn by 9% [23]. Another
product generated from goat manure is bio-gas which has not been explored for the benefit of
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the farmers. A cheap and simple bio-gas technology is already available for smallholders in the
rural areas to provide energy for cooking and lighting [24].

8. Health Control
Diseases are the most important factor that influences goat production. Based on farmer
experience some common diseases often occurring in their farms are scabies, mastitis, pink
eyes, bloat, pneumonia, worm, and diarrhea. Depending on degree of infection, smallholders
first try to treat the sick animals using traditional (usually herbal) remedies, before taking
prescription. There are many types of herbal remedies to cure the sick goats with varying
degrees of success. The composition of remedies, dosages and preparation methods depend
on local conditions and farmers’ knowledge and experience. Farmers learn these remedies
from their parents, grandparents and neighbors. There are about 90 medicinal plants and their
application in livestock has been reported [25].
Among the diseases mentioned above, scabies is widely found in smallholder farms. The
prevalence of scabies in Indonesia can reach up to 47.5% in Java [26]. Season and overcrowded
population accelerate the incidence of scabies. Scabies increases in dry season can be due to
decreasing body conditions [27]. Invermectin is the most effective drug for treating scabies.
However, due to the high cost of this drug, many smallholder farmers prefer to use traditional
medicine. An integrated measure is required to prevent spread out of infectious diseases
including strict quarantine, treatment, and intensive control especially in dry season.

9. Marketing
As mentioned earlier, farmers sell their animals in the farm or in the market. Farm gate
marketing is easier for the farmer but the price is lower than in the market. Selling goat in the
market, the farmer may risk a loss of cost if their animals are unsold. During Idul Adha period
(Muslim religious day), the price of male goat increases 1.5 – 2 times of normal price due to
increasing demand for religious festivity.
Marketing for goat milk is rather unique, and there is no standard marketing system for goat
milk as in cow milk. Most of the smallholders sell their products through agents, and a small
portion is sold directly to the consumers. Dairy goat farms located in remote areas create a
high cost for distribution and low farm gate prices received by farmers. Milk must be frozen
as soon as possible and transported in styrofoam boxes to maintain quality.
Goat milk is a functional drink. The consumer is paying quality rather than ordinary drink.
The quality of goat milk and its processed products depend on quality of raw milk which
is determined by health of does, antibiotics residue, cleaniness of milking area and milking
equipment, proper milking process and use of recommended packaging materials. At present,
price of goat milk ranges from USD 1.3-1.7/liter at farm gate to USD 2.6-3.5/liter at the end
consumers in the city, which is about 3-7 times of the price of cow milk. Unrealistic high price
of goat milk may discourage the lower income society to consume goat milk.
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10. Research and Development
Many research and development have been done over the last 20 years covering a wide range
of areas including management, nutrition, reproduction, breeding, social economy in order to
establish the basic data for the local Etawah grade and their crossbreds with exotic breeds such
as Saanen, Boer and Anglo-Nubian. Dissemination of the research findings is also carried out
to speed up adoption of dairy goat production technology with varying degrees of success.
Studies to develop strategies for improving production efficiency of dairy goats for future
sustainable production need to be undertaken. Indonesian government has formulated some
programs for goat development to improve national food security through meat and milk
consumption. The programs include increase population and production, improve feed quality,
traditional system and milk quality, utilize farm waste, invest in goat farming, develop markets
and marketing [28].

11. Challenges and Opportunity for Dairy Goat Development
Small flock size, lack of knowledge and skill of good dairy goat rearing practices cause
inefficient production and poor performance of dairy goats in the smallholder herds with
poor milk quality. On the other hand, consumer requires high quality and hygienic products;
consequently, milk is difficult to sell. Actually, Indonesia with over 237 million people is a
potential market for agricultural products including goat milk. There is a big opportunity for
the local dairy goat farmers to take part in providing good quality goat milk for the domestic
market.
At the field level, smallholder dairy goat farmers are still struggling to improve production and
quality of raw milk, while market is already flooded by imported goat milk based products.
At present, domestic goat milk is less competitive in the market share and this is a serious
problem that needs a coordinated action involving farmer, farmer association and government
as a policy maker. The first step can be done by intensifying extension service, training and
supervising in any aspect of dairy goat production and marketing in order to improve skill
and knowledge of smallholder farmers in managing their business in dairy goat farming.
Furthermore, government can facilitate the establishment of goat milk processing units owned
by government, cooperative or private sector in order to process goat milk produced by
smallholder dairy farms.
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1. Introduction
The importance of gender in agricultural production was assessed and highlighted from the
standpoint of its links with agriculture. It is very well known that women make most valuable
contribution in agriculture and rural households. The crucial role is their contribution to
household nutrition and food security. Gender equality is one of the Millennium Development
Goals (MDG 3) and this goal needs to be identified with poverty and food security (MDG,
1). Poverty, vulnerability and food security are all interrelated, and development goals need to
consider them together for reasons of resource efficiency and faster progress.
Women play a significant role in maintaining the three pillars of food security: food production,
food access and food utilization. Very recent FAO data based on internationally comparable
data indicate that women comprise 4 % of the labour force in developing countries, the female
share of the agricultural labour force ranges from about 20% in Latin America to almost 50
% in Sub-Saharan Africa, eastern and southwestern Asia. Wide variations in such data are to
be expected, however, this contribution can be increased if there was wider recognition of
their noble efforts, and the fact that gender equality can enhance productivity gains. The need
for increased attention to gender in agriculture has led to the recent publication of three key
publications: the Food and Agriculture Organisation`s (FAO) [1] State of Food and Agriculture
2010-2011,Women in agriculture: closing the gender gap for development, the World Bank`s
[2] World Development Report 2012,Gender equality and development, and the International
Food Policy Research (IFPRI`s) publication titled Engendering Agricultural Research,
Development and Extension in 2011. The latter is a valuable monograph which argues justly
for agricultural and food security development to go beyond a focus just on production to
a broader view of agricultural and food systems, and one that recognizes women`s distinct
role in ensuring food security of their households. There is no doubt that presently there is
increasing attention to women in agriculture, and development models have gone from blind
programs to gender inclusive programs that clearly recognise the importance and advantages
of having women participation in projects [3].
It has been reported that in Asia and the Pacific and within the large populations of rural poor,
two thirds are women (ADB 1989). The proportion of households headed by women is 20%–
40%. In harsh environments and low productivity, men migrate for off-farm employment, and
women undertake the management of farms. Conversely, the remaining discarded lands that
have by-passed the Green Revolution are second rate, have low potential an productivity, and
referred to as rainfed lands. Some statistics of interest are as follows:
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•

•
•
•
•

Agriculture provides jobs for about 60% of the working population in the Asia-Pacific
region, but labour productive growth is declining

An assessment of the prevalence of female-headed households in rural areas in11
countries and found that 10-25 % were women-headed [1,4].

Between 43-88% of the population depend on agriculture for their livelihoods, with 1293% living in rain-fed areas and 26-84% on arable land. In rural poor communities, two
thirds are women and 20-49% of households are headed by women (ADB, 1989);
Out of a world total of 752 million poor livestock keepers, South Asia (45 %) and SubSaharan Africa (25 %) had the highest numbers (Thornton et al., 2002). Unfortunately, no
data is available about the extent of women farmers involved ; and
In an essay on `The case for optimism`, former President Bill Clinton of the USA suggests
that one of the five ideas that are changing the world for the better and supported by
measurable progress is `Women rule`, “for it`s been proven that women tend to reinvest
economic gains back into their families and communities more than men do “(TIME,
October 2012).

2. The Importance of Gender
Gender equality and the role of women in agricultural production and in the marketing of the
products continue to be underestimated in many research and extension organisations in many
countries.

The role and contribution of women in farming systems, including women’s control
and use of productive assets and decision making processes in agriculture is very much
more significant than is realised. These aspects have not been studied adequately and
merit much better understanding of the role and extent of the contributions of women
in farming systems and ways of enhancing the situation. There needs to be much better
understanding of the role and contribution of women in farming systems ,including women`s
control and use of productive assets , decision making processes in agriculture and contribution
to food security and poverty reduction.
Key issues that impact on gender equality relate to roles and responsibilities, rights of
ownership, women`s control over assets (natural resources, information and health), access to
livestock services, credits and markets, and decision-making powers. Men and women may
also have differing perceptions and reasons for keeping animals, and therefore the types and
number of animals they wished to keep. In Vietnam for example, men see beef cattle as an
investment, whereas women vie their value in dung production to cultivate the soil for the
next round of crop cultivation. Among the initiatives highlighted to promote greater equality
between the genders are empowering women and promoting ways of organising themselves.
There is increasing evidence that empowerment is central to women`s control and use of
productive assets, bargaining power, increased participation in social and credit programs, and
networking , which in turn leads to improved health, welfare and stability of households.
Together with the participation of women in a variety of agricultural activities make such as
in rice and cash crops production, they also make a significant contribution to raising and
managing animals like pigs, poultry and dairy cows. It is well known however that women
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play an important role in livestock farming throughout the developing world [5,6], and in
time also become very specialized, eg incubating day old chicks, grading eggs, and with dairy
buffaloes and cattle milk processing. In mixed farming situations, this contribution is large
with a greater amount of time spent on small animals and less with large animals. They know
very well that diversification and resultant benefits are very important to the nutrition and
food security of the family and stability of the household. They are responsible for food
security for their families, the stability of the farm house holds, and possible participation in
national development goals.
Women thus play an important role is the contribution to the three pillars of food security
(Brown, 2001): food production; food access and food utilization. Table 1 illustrates the range
and types of farm activities that women are engaged in across all production systems. The
activities are by no means complete and additional ones occur in the different regions. [7]
identifies three livestock production systems in which female labour input is critical:1) Those where women are responsible for processing and marketing
2) Those where women have overall responsibility for small stock, and
3) Those where women are responsible for managing large stock and other species.

3. Significance of Ownership of Small Ruminants (Goats and Sheep)
The significance of ownership of goats and sheep by women and children has much relevance,
This point is often overlooked in development programmes, but it needs to be emphasized that
these relate directly to several important issues as follows (Devendra and Burns, 1982) :• Socio-economics
• Managerial
• Biological
• Food security and survival, and,
• Development potential.
Low individual values mean a small initial investment and small risk of loss, which is attractive
to subsistence farming especially for poor people. Also, they fit into the faming systems more
easily and any loss is negligible. Managerially, they are conveniently cared for by women
and children, occupy little housing space, and supply precious meat and milk in quantities
for immediate family consumption. In general, the indigenous goats are very well adapted,
have higher fertility than sheep, have resistance to endoparasites, and have an inherent ability
to digest coarse fibrous feeds more efficiently. These traits are very important in terms of
economic benefits and their use in development programs.

4. Value of Socio-economic Benefits
Associated with the above traits, there are two other important issues that are inadequately
recognised. Firstly, women and children are very closely involved in a variety of ways with
the ownership and husbandry of goats. It is important to stress that this relationship is greater
with small animals: chickens, ducks, goats, sheep, pigs, quails and rabbits for reason of easy
management as well as contribution to food production and household nutritional security.
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Table 1. Types of farm activities that women are engaged in across all production systems
Species
Poultry and
ducks

Goats and
sheep

Type of AEZ
and production
systems
Sub-humid
and humid
MF*

Semi-arid,
sub-humid
& humid
MF* Grazing*

Semi-arid , arid
grazing *

Buffaloes and
cattle

Semi-arid/
Sub-humid
& humid
MF*

Type of farm activity
• Herding
• Housing
• Mixing feeds
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Feeding
Watering
Incubation
Grading eggs
Marketing
Tethering
Grazing
Lopping fodder
Collecting fodder milking
Feeding & watering
Mixing concentrates
Deworming housing
Herd movement
Marketing
Folding
Search for fodders
Watering
Milking
Search for shade
Marketing
Housing
Milking
Feeding
Watering
·Sale of milk

Pathways to potential
improvements in all production
systems
• Access to services
• Access to credids
• Participant in decision
making
• Acces to new technology
• Acces to education
• Access to innovation

Participation in R&D projects

*Denotes type of production systems

Their contribution to management include, taking animals to graze waysides, feeding and
watering, housing, addressing animal health problems and also marketing. With goats for
example, women and children are the ones primarily concerned with their ownership and
management throughout the developing countries. This is the case in the Altiplano regions
of Latin America, most sub-Saharan countries, the Indian subcontinent and South East
Asia. During droughts and migrations, women take on the added responsibility of collecting
supplementary fodders for the animals, often walking long distance to do so.
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In many parts of the developing world, men are responsible for large animals like cattle, which
are identified with status and economic power, and by comparison, women keep goats and
other small animals. Women own the goats and consider them an investment, and an insurance
against famine. Ownership represents prestige and security to the women in case of divorce or
seasonal migration of their husbands, and allows them to meet family and social obligations,
such as the purchase of clothes, care of sick children and ceremonial costs.
In agricultural production, women and children are closely associated with the ownership and
management of animals. Very commonly, the larger animals are reared and marketed by men,
whereas women and children are very closely involved with smaller animals like goats and
sheep in a variety of ways with their ownership and husbandry. Gender differences are therefore
very noticeable in respect of small animals. The relationship is between women, children and
elders with different types and size of animals. This relationship is greater with small animals:
chickens, ducks, goats, sheep, pigs, quails and rabbits for reason of easy management due to
small size as well as contribution to food production and household nutritional security [5].
With the exception of milk production from dairy buffaloes and cows, women and children
generally tend to spend less time with large animals. Their contribution to management
include taking animals to graze waysides, feeding and watering, housing, addressing animal
health problems and also marketing. With goats for example, women and children are the
ones primarily concerned with their ownership and management throughout the developing
countries the ownership of animals is the role of gender. In Nicaragua for example, women
owned 10% of the work animals and cattle, but 55-65 % of pigs and poultry [8]. The notion of
women and children tending to give most attention and use of their time to small animals also
enables them to be fully responsible overall with the mall animals in their hands [9]. Figure 1
based on several farming systems projects illustrates the relationship between women children
and the elders with different types of animals.
A second important point concerns the presence and role of women in development projects.
In the course of examining the success or failure of several [development projects, it was
observed that the successful projects invariably had women participants. From this analysis,
[10] have suggested the following criteria for successful and failed projects:-

Figure 1. The relationship between women, children and elders and different types and sizes of animals,
which reflect strong gender differences [5].
The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

25

Successful - projects that are able to meet the objectives, contribute especially to food
security and increased income, and show evidence of acceptance adoption and replication by
farmers. Additionally, the projects also demonstrate potential to contribute to self-reliance,
stable farm households, and sustainable development. Successful projects also recognize
systems perspectives, are usually associated with effective participatory research-extensionfarmer linkage, and are often associated with the significant contribution of women to animal
production. These issues also have to be sustainable or be able to be modified as resource
availability and costs escalate in the future.
Failure - projects that are associated with poor understanding and unsuccessful realisation of
the objectives, inadequate technical know-how, are weak, do not have participatory application,
have increased costs, do not fit into a time frame, and do not mesh with the farm calender. The
beneficial aspects in socio-economic terms are unrealised and not appreciated. Consequently,
the projects do not produce tangible impacts, are seldom considered for wider scaling up,
testing and adoption on farm. The poor results impede the incorporation of the technology to
enhance wider development of sustainable production systems.

5. Case Studies on the Role and Contribution of Women
i) India: In the Thardesert in India, a survey of 111 families indicated that women were totally
responsible for the arrangement of goats with flock sizes of up of 20. Beyond this, their
involvement declines probably due to unavailability of time (Chaudary and Barhat, 2000).
More recently, a survey of 142 goat keeping families in semi-arid Rajasthan in India indicated
that goats were very important for food, income security and crisis management during periods
of droughts which occur once every three years. With smaller flocks, women were responsible
for cleaning the sheds, milking the does, sale of the milk, and carrying the doe in heat to the
buck (Chaudhary et al., 2005)
ii) Indonesia: In Indonesia, socio-economic surveys indicated that the women’s share of
involvement in rearing small ruminants increased as more animals were reared. Additionally
literate women were more involved with the physical activities of management (herding,
grass cutting, feeding, watering and health control) than in decision making (planning and
marketing), probably because of their perception concerning the animal’s needs. Illiterate
women by comparison, involved their husbands in all activities, as well as in the decision
making process [11].
iii) Bangladesh: Goats make a significant contribution to the maintenance of household
stability for distressed women. In Bangladesh, goats distributed to such women provided more
security and more importantly, additional income of between US$35.5 - 134.0 (Saadullah et
al., 1996). This is based on monitored returns from 11 such women, two years after each had
been provided with an initial investment of a doe costing about US$11. Also in Bangladesh,
monitoring studies over 10 years on 40 women who had received micro credits over 10
years indicated that between 40 – 60% of the first loans are invested in animal enterprises.
These women had developed successful enterprises from small animals into larger and more
sophisticated schemes such as dairy production
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iv) Nepal: In Nepal, 60% of the total rural credit to women was invested in livestock, and
the loan repayment rate was approximately 100%. Experiences of other non-governmental
organizations also suggest that, parallel to the redistribution of goats, the recovery of loan
money from women was very much higher than from men. This level of commitment provides
a powerful development opportunity.
Empowerment enables women to have more control over the use of productive assets, and
decision making and contribute to the, stability of households. It also promotes greater equality
between the genders and helps women thus making gender analyses an important strategy to
revitalize the contribution of women in animal agriculture.

Plate 1. Women owners of goats discussing goat husbandry in Ladavir, Nepal (C. Devendra)

(v) Nigeria: A study was initiated in southern Benin to characterize small ruminants, their
management and in the livelihood strategies of rural people. Of the 240 households in 12
villages studied, 62 % or the resource-poor owners were women. To whom goats were q quick
source of cash, security and insurance against hardship. About 87 % of the off takes were sold
to meet the cost of staple foods and clothes (35.6 %), financing farm and subsidiaries, and
school fees [12].
(vi) Ethiopia: Flock dynamics and performance of indigenous goats were studied in chosen
sites which were distinguished as khat (Catha edulis) orcerea (maize and sorghum) dominated
farming systems. The result of the two year study and involving 188 women households was
that in general the cereal-based farming system had better flock performance [13].
(vii). Japan: A different kind of important contribution of goats which is being promoted very
enthusiastically by housewives and farmers are to introduce schoolchildren very early to the
rural environment, appreciate nature and animals is in Japan. Goats fit in very well here as a
milk animal, companion, participant in shows and competition. Perhaps the most interesting
aspect of this women-based movement is that it is part of the education in primary schools and
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kinder gardens, some of whom have begun to rear goats in the premises. These augers well for
students to understand very early in their life happiness in appreciating and living in harmony
with nature. Japan has an active professional group in the “Japan Goat Network “
(viii).Spain: Differences in productivity by worker`s gender in greenhouse agricultural work
using time-study techniques applied to indoor tomato cultivation showed that women had on
average a 107.5 % greater efficiency compared to men . Female workers in tasks involving
machinery were also shown to be superior to that of men. If the labour were exclusively
women for the tasks studied, this will result in net time savings of 44.8 % or 1286 hours of
work per hectare for tomato cultivation [14].

6. Conclusions from the Case Studies
The conclusions from these various case studies, as well as from extensive field observations,
suggest that the distribution of goats to women resembles that of extending rural credit, except
that for women the benefits are direct, and perhaps more permanent. These include increased
d household income; improved nutrition, food security and reduction in poverty and hunger;
better livelihoods, more effective utilisation of unpaid family labour; more stable households;
and increased self - reliance.

7. Strategy for Improvement
Achieving gender equality depends on several different issues, related to defining roles and
responsibilities, rights of ownership, women’s control over assets (natural resources, information
and family and animal health), access to livestock services and markets, and decision-making
powers. Among the initiatives highlighted to promote greater equality between the genders are
empowering women and promoting activities that support women in organising themselves.
There is increasing evidence that empowerment is central to women’s control and use of
productive assets, bargaining power, increased participation in social and credit programmes,
and networking. This, in turn, leads to improved health, welfare and stability of households.
In the future, intensifying the promotion of gender equality and women’s empowerment
through livestock needs to take cognisance of the following issues:• Use gender analysis as an ongoing exercise;
• Focus on women and their specific needs, constraints and capacities;
• Ensure that they are participants in any project from formulation to the end; with small
stock
• With small stock , seek improved understanding of the dynamics of their ownership and
use
• Strengthen local women’s organisations;
• Improve women’s and girls’ access to education and training;
• Recognise dynamism and openings for positive change; and
• Seek gender equality in livestock services and organisations.

8. Gender Equity: Success Story in Mozambique
• Women seldom consulted
• USDA funded project: dying with battle
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•
•
•
•
•
•
•
•
•
•
•
•

Assistance require from the UK government
Training considered important
2 members per household invited
Invariably father and son were attendees
Women refused to fed the cows
Enter Gender, agriculture and assets project
Register coast given to both males ad females
Promote women leadership and into the cooperative committee.
As a result’s
More women make decisions o management
More women market likedMake use of income from sales.
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1. Introduction
Leucaena (Leucaena leucocephala) is a highly productive tropical leguminous fodder tree. It
is long-lived and drought tolerant and is recognised as a high value feed for ruminant animals
due to its high palatability and excellent nutritional characteristics i.e. high crude protein
content, high digestibility and non-bloating attributes [1]. These productive traits consistently
deliver excellent live-weight gains superior to most other tropical forage systems [2]
Leucaena is widespread and underutilized in many parts of South East Asia and often grows
wild in areas that overlap with ruminant production. In Thailand, farmers harvest fresh leucaena
that is growing on uncultivated land and hand feed it to goats as a valuable and cheap source
of protein [3]. Leucaena is often fed to goats as the sole feed especially in the dry season
and in some districts wild leucaena is collected, chopped and ensiled to supplement other
components of the ration.

2. Toxicity
Leucaena does however contain a toxin, the non-protein amino acid mimosine. Mimosine
and its primary rumen derivative 3-hydroxy-4(1H)-pyridone (3,4-DHP) are responsible for
reducing animal production and may cause mortality [4]. In 1979, a rumen bacterium, later
named Synergistes jonesii, was discovered that could transform the toxin 3,4 DHP to 2,3 DHP
before metabolizing this isomer into harmless by-products [5,6]. When S. jonesii is not present
in the rumen, mimosine and its primary rumen derivative dihydroxypyridone (3,4 DHP) cause
several adverse symptoms including suppression of liveweight gain [7-9]. The bacterium was
introduced into Australian ruminants in the 1980s enabling inoculated animals to consume
high dietary intakes of leucaena and display superior performance suggesting that leucaena
toxicity was resolved [9-11].
However, there have been reports of reduced productivity in Australian cattle herds previously
inoculated and therefore thought protected from DHP toxicity. A producer survey and
extensive herd testing across Queensland (44 herds) indicated that approximately 50% of
herds displayed sub-clinical toxicity as indicated by high levels of either 3,4 or 2,3 DHP in
urine [12]. Furthermore, a survey of the leucaena toxicity status in four major goat-producing
provinces of Thailand where leucaena is fed as the principal dietary component showed high
levels of DHP (76 – 94% 2,3 DHP) indicating subclinical toxicity that might cause reduced
feed intake and productivity. The presence of 2,3 DHP as the dominant DHP isomer in the
urine is in accord with findings in India [13] and with observations from spot urine tests from

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

31

goats in Mexico (H. M. Shelton, unpubl. data). This indicates that 3,4-DHP was being partially
transformed to 2,3 DHP which is undergoing incomplete degradation to non-toxic products.
The impact of high DHP on productivity needs to be further studied because leucaena is a
readily available source of high-protein forage for ruminant industries in parts of South-east
Asia where goats are often provided leucaena as the sole diet for several months without
apparent adverse effects such as enlarged thyroids [14, 3]. Both DHP isomers appear to be toxic,
although the effects of 3,4-DHP are better understood [15]. Nevertheless, it has been shown
that infusion of 2,3-DHP reduced intake or was fatal in goats and sheep [16,17] while others
have shown that high levels of 2,3-DHP in serum correlates with reduced milk production
in dairy cows [13]. Toxicity may not always manifest itself as visible symptoms [18] and
subclinical toxicity can go unnoticed while reducing animal performance and profitability.

3. Microbial Protection from Toxicity
Over several years, a survey of leucaena toxicity status, based on urinary DHP excretions,
was conducted in many countries, where leucaena was being fed to ruminants, to determine
the presence or absence of DHP-degrading bacteria [19]. R. J. Jones concluded that countries
protected from toxicity by the presence of S. jonesii included: Indonesia, Vanuatu, Thailand,
Maalaysia, India, Seychelles, Mauritius and Mexico, while at least 13 other countries were not
protected. He hypothe-sised that lack of protection in the latter countries may have caused an
aversion to intensive feeding of leucaena and become a barrier to adoption, while countries
protected from toxicity had a long history of use of leucaena as forage for ruminant production
[5, 20].
The discovery of bacterium Synergistes jonesii which is capable of complete degradation of DHP,
[21] and ability of some Indonesian ruminants to degrade DHP [19] led to the assumption that
all Indonesian ruminants were protected from leucaena toxicity, even on 100% leucaena diets.
Recent advances in molecular techniques for the detection and sequencing of S. jonesii have
allowed greater insights into the geographic spread and genetic variability of the bacterium. In
order to confirm the role of this bacterium in protecting ruminants, an extensive survey of the
toxicity status of ruminants consuming leucaena in eastern Indonesia was undertaken in 2011
as well as a survey for the presence of S. jonesii in different ruminant species from varying
regions globally [22].
3.1. Toxicity survey
Cattle, goats and buffalo from 5 villages in each of the eastern Indonesian islands of Lombok,
Sumbawa, Sumba, and Timor were selected from existing leucaena fattening systems (Table
1). Urine samples were collected from up to 10 animals within each village; discussion
with farmers revealed that leucaena ranged between 30-100% of diet. Urine samples were
preserved and analysed by HPLC for DHP using the method described in [23]. Rumen fluid
was collected from 3 animals in each village for PCR detection of S. jonesii using a modified
method described in [23]. No rumen samples were able to be collected in Sumbawa.
On Lombok island where leucaena is often fed, goats differed in their toxicity status; goats
in the village of Bayan had a mean DHP excretion approaching 1000 mg/L, whereas goats
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sampled in the village of Pemenang had no urinary DHP excretion on the same diet of leucaena.
PCR analysis of rumen fluid collected confirmed the presence of S. jonesii in Pemenang, but
not in Bayan. On the isolated island of Sumba, goats and buffalos were located consuming
high leucaena diets without adverse effects. Ten buffalos consuming up to 100% leucaena
from 3 districts were sampled; all were excreting low levels (<150 mg/L) of DHP. S. jonesii
was detected in 5 of 7 samples of rumen fluid.
The 5 villages sampled in Sumbawa showed high variability both between and within villages.
Data showed a high variability between old and new (<5-6 weeks on leucaena) animals, which
showed low and high urinary DHP respectively. This was expected as it can take up to 5 weeks

Table 1. Urinary total DHP (3,4 + 2,3-DHP) excretion range and detection of S. jonesii in Eastern
Indonesia

Island

Village
Bayan

Lombok

Pemenang
Pringabaya
Sekotong

Sumbawa

Sumba

Timor

Rembitan
Poto Tano
Rhee Dusun meno
menini
Rhee Jatisari
Penyenger
Laabunku I
Kamalaputi
Kambaniru
Melolo
Wanga
Kakaha
Ponain, Amarasi
Tesbatan II,
Amarasi
Oelbeba
Lili
Sumlili

Animal (#)

Mean urinary DHP
(mg/L) (± SE)

Urinary
DHP range
(mg/L)

S. jonesii
detected

goats (10) &
cattle (9)
goats (8)
goats (9)
goats (9) &
cattle (9)
goats (7)
cattle (7)
cattle (6)

420 (±142)

0 - 2000

N?

5 (±1)
481 (±143)
276 (±124)

0-10
0-1200
0-2000

Y
Y
Y

105 (±67)
811 (±383)
765 (±352)

0-400
0-2000
0-2000

Y
N/A
N/A

cattle (9)
cattle (9)
cattle (8)
goats (6)
goats (5)
buffalo (4)
buffalo (1)
cattle (2) &
buffalo (2)
cattle (6)
cattle (5)

421
818
816
4
22
82
25
45

(±125)
(±359)
(±247)
(±2)
(±15)
(±21)
(-)
(±32)

0-1000
0-2800
0-1500
0-10
0-100
0-150
0-25
0-150

N/A
N/A
N/A
Y
Y
Y
Y
Y

216 (±138)
227 (±117)

0-700
0-500

Y
Y

cattle (4)
cattle (5)
goats (4) &
cattle (4)

532 (±149)
27 (±9)
830 (±276)

100-900
0-60
0-2000

Y
Y
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to acquire S. jonesii from nearby stock [24]. Ruminants consuming leucaena on the island of
Timor also showed high variability in DHP excretion.
In summary, S. jonesii appears to be widespread throughout sampled villages in Lombok,
Sumba, and Timor where leucaena diets have been employed for long periods but the bacterium
was not detected throughout the entire region which may indicate absence or presence below
the level of detection. Significant numbers of animals were found to be excreting high levels of
urinary DHP and thus are likely to be underperforming and subject to adverse health concerns
from sub-clinical DHP toxicity.
3.2. Prevalence of S. jonesii
Rumen fluid or faeces was collected from Australian cattle in Queensland and from cattle,
sheep, goats, buffalos, native cattle and Yak, from Indonesia, Thailand, Vietnam, China and
Brazil, mainly from local farmers. The PCR assay was able to detect S. jonesii in the majority of
Australian cattle tested (Table 1). Overseas ruminants (cattle, buffalos, goats, sheep and yak),
whether feeding on leucaena or not, had detectable S. jonesii suggesting that the ‘leucaena
bug’ is indigenous to many of these animals (Table 2). In general, faecal samples failed to
generate PCR products for S. jonesii from either Australian or international samples.
S. jonesii appears to be indigenous to the rumen across all types of ruminant species and
geographical regions tested although frequencies may vary. Considering the widespread
Table 1. Presence of S. jonesii in different geographical locations
Animal (#)

S. jonesii detected
(%)

Byrne Valley

Cattle (7)

71

Lansdown

Cattle (8)

88

Townsville

Cattle (10)

50

Mt Garnett

Cattle (5)

60

Murgon

Cattle (2)

100

UQ Gatton

Cattle (2)

100

Country
Australia

Indonesia

Thailand
Vietnam
China

Brazil

34

Region

Provinces of NTB and NTT

Khon Kaen Uni
Cantho Uni
Qinghai Tibetan Plateau

Sao Paulo Uni

Goats (19)

95

Cattle (39)

18

Buffalo (7)

71

Goats (28)

32

Buffalo (4)

100

Cattle (6)

17

Goats (6)

67

Jinnan cattle (3)

100

Gansu sheep (3)

100

Tibetan sheep 3)

67

Yak (3)

33

Cattle (25)

52
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nature of S. jonessi in ruminants globally and the varying levels of both DHP isomers in urine
samples we postulate that there is genetic variation within the species S. jonesii which may
reflect varying ability to degrade DHP. Therefore presence of S. jonesii in the rumen may not
confer protection from sub-clinical toxicity in all ruminants.
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Abstract Goats are generally kept on small farms and often in buildings beside the farmer’s home.
Many goats are used for milk production and goat milk is attracting prices up to 6 times the price per
litre of cow milk. The main reason for this is that goat milk is very similar to human milk in many
aspects of its composition and therefore more healthy for humans than cow milk. The fat content in goat
milk is lower than that of cattle milk and the fat globules are smaller, making it more suitable for human
consumption, particularly for babies. It is argued in literature that the birth weights of humans and goat
kids are similar- 3.5kg – 5kg It is also shown that goat milk contains less lactose and cholesterol with
more of Vitamins D and A and potassium, making the milk more alkaline. There are other differences
too which make goat milk more suited to humans.
Keywords Goat milk, cattle milk, human milk

1. Goats in So-called Developing Countries with Emphasis on Dairy Goats
There is one general advantage for small farmers in keeping goats in that, unlike cattle, they are
small. For many small farmers the goats they keep are effectively their bank or their security.
When the goats are sold it is generally not when the animal has reached a certain age or weight
but rather when the farmer needs the money. This applies particularly when his main product
is the young kids. Goats have an advantage over other ruminants in that they are very selective
in what they eat. They prefer the leaves of trees which contain tannins and consequently have
no problems in the large intestine with nematodes or coccidia.
In Indonesia the goats on small farms are generally kept in wooden housing with slatted
flooring and raised above the ground so goat manure can be collected from beneath and they
are fed on green products such as cassava leaves. The manure produced is easier to use than
that of cattle as the dry matter is around 35% whereas that of cattle is only 20%.

2. Milk from Goats
On a global basis more of the milk produced for human consumption comes from goats than
from cows with goats providing 60% and cows 40%. The proportion of goat milk consumed is
particularly high in the so-called developing countries and very low in the USA and UK

3. Price of Milk from Goats
One thing I have observed that is common to all the places where I have seen goat milk on sale
is that it is always much more expensive than cow milk. In Malaysia the price of goat milk is
about 6 times that of cows and in Vietnam, 3 times more expensive [1]. In Kenya, where they
believe goat milk to be beneficial for HIV patients again it is more expensive than cow milk
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[1]. In Yogyakarta, Indonesia, the kids, while staying close by their mothers are bottle fed on
bought-in cattle milk. The price per litre of cattle milk is 3000 rupiah (0.25$) while goat milk
is 20,000 rupiah (1.5$) One thing that is important and is almost always done is that the new
born kids get access to the colostrum of their mother’s milk or an equivalent substitute for their
first 2 days thus giving them a healthy start. Thereafter they can be trained to suck cows’ milk
from a bottle [2].

4. Why is Goat Milk Considered to be Much Better than Cow Milk?
There is much information available which may help to explain this. The fat content in cow
milk is considerably higher than in goat milk and also the actual fat globules in the goat milk
are smaller. This can easily be seen if one compares a glass of each after they have been in a
refrigerator for several hours. There will be no change in the appearance of the goat milk – it
remains evenly white, whereas in the glass of cow milk the fat globules will have risen to the
top due to their being larger and of less weight than those in the goat milk. The bigger globules
in the cow milk make it less digestible for humans and consequently can have a negative
effect, particularly on the health of babies. It has often been noted that the composition of goat
milk is very similar to that of human milk. It has less fat and that in smaller globules and also
less casein than cow milk. This makes it more suitable for children with less likelihood of
adverse side effects such as allergies. It has also been noted that the birth weights of babies and
goat kids are very similar i.e. around3.5kg to 5kg and even the normal weight of mature goats
is similar to that of non-obese humans –40kg-85kg while the weight of cattle maybe from
400kg – 600kg. There are many other aspects relating to the differences between goat milk
and cow milk. It contains less lactose and cholesterol than cow milk. Also, oligosaccarides are
higher in goat milk making it more similar to human milk. Further, there are more linoleic and
arachidonic acids with more of Vitamins D, A and B6. Goat milk also contains more potassium
than cow milk, making the milk more alkaline. The foregoing outlines the major qualities that
differentiate goat milk from cow milk and for information on further differences which make
it more suitable for human consumption [3].
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Although water vapour is the largest and essential greenhouse gas (GHG) inclusive of ozone in
the stratosphere, the problem as greenhouse gases (GHGs) is an increase in the trace gases in
the atmosphere. The mitigation of six anthropogenic GHGs such as carbon dioxide, methane
(CH4), nitrous oxide (N2O) and F-gases (sulphur hexafluoride (SF6), hydrofluorocarbons
(HFCs) and perfluorocarbons (PFCs)) has been established as legally binding commitments
in The Kyoto Protocol [1]. Figure1 shows emission rate of CO2 equivalent (CO2 eq) GHG in
high ranking countries [5]. Although the emission rate of GHGs closely correlates to economic
development exemplified by GDP, GHG’s emission in the emerging nations relatively accounts
for a large percentage. Important GHGs attributed to animal agriculture are CH4 and N2O.
Rumen fermentation of ruminant livestock and anaerobic fermentation of agricultural organic
waste including animal manure are major contributors of CH4 emission as anthropogenic sources
(Moss, 1993).

According to FAOSTAT in 2012, total number of goats in the world is 996 million, 56.7% of
them have been stocked in Asia and 34.6% in Africa. As annual fresh goat milk yield accounts
17.8 million tonnes (mt), total number of dairy goats in the world can be estimated to be 197
million as 90.4 kg milk production per head yearly. Enteric CH4 emission of goats has been
evaluated in an aspect of energy metabolism as a loss of feed energy [2,3]. Rumen methane
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emission has been estimated from the calculated emission rate per metabolic body size based on
experimental data of sheep [4]. Thus, the emission rate accounts to be annually 4,805 g from 60
ml kg-0.75 body weight h-1 as 30 kg mean live weight of world goats. Therefore, total rumen CH4
emission of world goats can be calculated at 4.79 Mt as 4,805 g x 996 million (2012). According
to the latest FAOSTAT in 2010 the enteric methane emission of world goats accounts for 4.68
mt. Although the calculated value from 60 ml kg-0.75 body weight h-1 as 30 kg mean live weight
of world goat is slightly higher than that of FAOSTAT in 2010 due to the difference of animal
number attributed to time lag for two years, the calculated value is presumed to be reasonable to
estimate rumen CH4 emission rate for goats.

Figure 2 shows the contribution of GHGs on global warming (IPCC, 2007). Global GHGs
emission in 2005 accounts for 49 Gt CO2 eq [5]. As the contribution of CH4 accounts for 14%,
the total emission is equivalent to 6.86 Gt CO2 eq. The global warming potential (GWP) of CH4
is 21 fold higher than CO2 [6], consequently, the total emission accounts for 0.327 Gt CH4. The
enteric CH4 emission from whole goats in the world accounts for 1.46% in total CH4 emission.
World dairy goats contribute 0.29% in total CH4 emission. In the case of dairy cattle, however,
enteric CH4 emission only contributes 5.69%, though the enteric CH 4 emission from whole
cattle including non dairy accounts for 21.58%. The responsibility of goats in enteric CH 4
emission is not large, nor small, because there are wide ranges of natural and anthropogenic
sources.
In feeding behaviour, fortunately, goats prefer to eat tree leave rather than grasses. In tropical
or subtropical regions in Asia and Africa where majoritiy of goats exist, many legume trees
have been fed on the ruminant livestock as forage. These legume trees often are quite rich in
secondary products such as tannin, saponin and other phenols etc. which mitigate rumen CH 4
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production [7-10]. Therefore, it might not be difficult to control enteric methane emission in
goats under an appropriate feeding regimen.
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Goat is probably the earliest domesticated ruminant and it is found across all agro-ecological
zones from the arctic to the equator. However, goat has been neglected by the policy-makers
over the decades. Because of increased human population and changes in social structure in the
developing countries, the importance of goats to the poor families, who maintain them for milk
production and domestic consumption, had further increased. This may explain the higher rate
of increase in goat population compared to other livestock species in countries that have high
densities of human population and relatively small land holdings. India has rich repository of
goat genetic resources and its genetic resources are reflected by the availability of 23 breeds
of goats. Among the recognised breeds of goats, Beetal, Surti, Jhakrana and Malabari belong
to milch type and Jamunapari, Sirohi, Barbari, Marwari, Kutchi, Mehsana, Zalawadi and Osmanabadi are classified under dual purpose breeds. The goat keepers are maintaining their
goats under different conditions depending upon the ecology and other factors. The minimum
goat unit could be one goat per owner and the maximum could be a few hundreds. Goats are
allowed to browse extensively as a herd for a distance of 5 to 10 km for eight hours daily. Migration often occurs when larger herds are short of feed. The first positive aspect of migration
is that the local farmers tend to purchase bucks from migratory farmers who have large herds
and the second benefit is that the grazing on fallow lands increases the soil fertility [1].
India is the highest goat milk producer in the world with a total share of 25.8%. Goat milk
productions are concentrated in only few states with Uttar Pradesh, Rajasthan and Madhya
Pradesh accounted for 69.9% of the total goat milk production [2][3]. In general, most of the
goat milk is for self-consumption. Goat milk is essentially a subsistence enterprise serving
the needs of rural people and it is mostly confined to the poor and landless labourers who are
unable to rear large animals [4].
In order to improve the milk production potential of the goat breeds, the All India Coordinated
Research Project (AICRP) on goats was initiated by the Indian Council for Agricultural
Research, New Delhi in 1971 in the 4 th Five Year Plan, by cross-breeding indigenous breeds
with other better-producing indigenous breeds or high yielding exotic breeds. The AICRP on
goats was started initially in two places viz. National Dairy Research Institute (NDRI), Karnal,
Haryana and Kerala Agricultural University, Mannuthy, Kerala and later extended to Bikaner
Centre, Rajasthan. In these centres, genetic improvement schemes have been initiated for
improving the milk yield of native animals viz. Beetal and Tellicherry through crossbreeding
with exotic breeds viz., Saanen and Alpine. The improvement of milk production of Jakhrana
goats through selection has been initiated in Bikaner (Rajasthan) Centre, Bikaneri, Rajasthan
[5].
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The AICRP on goats was later converted to be the Network Project on Goat Improvement
scheme and this has been continued at different centres. In addition, a project on “Studies
on the combining ability of desirable characters of important goat breeds of India” has been
added. Under this project, major breeds of North-western Region, Jamunapari, Beetal and
Barbari along with Black Bengal from Eastern region were compared for their milk production
ability, growth under similar management system and the performances of their crosses. Results
of crossbreeding amongst the indigenous breeds indicated that Beetal is the best amongst
the purebreds and Beetal x Barbari amongst the best crossbreds. With the experience gained
and information generated, it was decided to abandon crossbreeding in the 8 th Five Year Plan
(1992–97) and improve the meat and milk production of indigenous breeds through withinbreed selection [6].
The Indo-Swiss Goat Development and Fodder Production Project (ISGP) was started in 1981
in Rajasthan, with the objective of improving goat production through genetic improvement
and increasing fodder production. Its main objective was to develop strategies for sustainable
improvement of goat production in the semi-arid farming systems of Rajasthan in order to
improve the income-generating capacity and nutrition of poor families of the rural community.
Under this project crossbreeding of Sirohi with Alpine and Toggenburg was undertaken to
improve the productivity of the breed. Based on these results, the project decided that the
increase in milk yield of crosses was not enough to justify the investment and running cost of a
large-scale, crossbreeding programme and started to concentrate on selective breeding within
the Sirohi breed [7] [8].
Nucleus herd of different breeds of goats are being maintained at different research stations of the
State Agricultural Universities throughout India. They are implementing genetic improvement
programmes in the nucleus herds as well as improving the performance of the animals in the
farmers herd through Open Nucleus Breeding Schemes. For the genetic improvement of goats,
a separate institute i.e., Central Institute for Research on Goats was established at Makhdoom,
Mathura, Uttar Pradesh under the control of Indian Council for Agricultural Research, New
Delhi. This institute involved in improving the production performance of Indian goat breeds,
viz. Jamunapari and Barbari through selection. Comparative performance studies on Sirohi,
Marwari and Kutchi breeds of goats for meat and milk production under semi-arid climatic
conditions of Rajasthan were also undertaken at Western Regional Research Centre (WRCC)
of CIRG at Avikanagar (Rajasthan).
In addition, field based units viz. Black Bengal goat at Kolkata; the Ganjam in Bhubaneshwar
(Odisha); the Jamunapari in Chakarnagar, Etawah district (Uttar Pradesh); the Marwari at
Bikaner and Sirohi in Udaipur (Rajasthan); the Sangamneri in Rahuri (Maharashtra); the Surti
in Navsari (Gujarat); and the Malabari at Thrissur in Kerala were also established with the
main objective of improving the production and reproduction performances of these breeds.
The results of this project indicated that there was substantial improvement in meat and milk
production of goats in farmers’ flocks of different breeds’ [6].
India has the largest goat population and some of the great milch breeds like Jamunapari,
Beetal, Surti and Barbari. As the goat farmers are mostly unorganized and scattered and
belong to poorer strata of the society, it is imperative to streamline the goat milk collection by
establishing milk shed in the home tract regions of the different dairy goats especially in the
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states of Uttar Pradesh, Rajasthan and Gujarat. This can be achieved through establishment
of goat producers/breeders co-operatives. Such efforts will ensure supply of goat milk in bulk
for industrial use and also augment the production of healthy goat milk and milk products.
Strategies for community-based selection and animal health accompanied by nutritional
improvements may have a greater impact on small producers for genetic improvement in rural
areas where no production records are kept.
The future of dairy goat breeds in India lies in the implementation of appropriate approaches
to conserve, combining a number of integrally related components and effective action
programmes approached holistically for successful conservation of dairy goat genetic resources.
The lack of diversified goat milk products is the common denominator in several developing
countries including India. Research suggests that for consistent improvement in herd selection,
the intensity of selection of bucks should be increased along with optimum voluntary culling
of does. The extensive system of livestock rearing should be replaced with semi-intensive and
intensive systems for commercial milk production.

References
[1] R.-M. Acharya, Sheep and Goat Breeds of India, FAO Animal Production and Health Paper, Rome,
Italy, 1982.
[2] DAHD, 2013. http://www.dahd.nic.in/dahd/default.aspx,
[3] Anonymous, Basic animal husbandry statistics-AHS Series -12. Ministry of Agriculture, Dairying
and Fisheries, Government of India, New Delhi, 2010
[4] S. Akter, J.Farrington, P. Deshinkar, L. Rao, A. Freeman. 2007. Species diversification, livestock
production and income at poor in the Indian State of Andhra Pradesh. Livestock Research for Rural
Development, 2007, 19 (11). http://www.lrrd.org/lrrd19/11/akte19175.htm.
[5] Report 1991. Annual Progress Report 1985-1991, Central Institute for Research On Goats, Makhdoom, Uttar Pradesh, India, 1991.
[6] D. Swarup, S.K. Singh, All India Coordinated Research Project on Goat Improvement. Project
Coordinator’s Report. 2009-10 and 2010-11, Central Institute for Research on Goats, Makhdoom,
Mathura (U.P.), 2011.
[7] Report, Indo-Swiss Goat Development and Fodder Production Project (ISGP) 1990a. Annual Administrative Report 1989-90. Ramsar, Ajmer: Department of Animal Husbandry, Government of
Rajasthan, 1990.
[8] Report, Indo-Swiss Goat Development and Fodder Production Project (ISGP) 1990b. Results of
performance recording in village goat herds 1988/89. Technical Report 0190. Ramsar, Ajmer: Department of Animal Husbandry, Government of Rajasthan, 1990.

44

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

Dairy Goat Production in Thailand
Sansak Nakavisut*, Suwit Anothaisinthawee
1
Bureau of Animal Husbandry & Genetic Improvement,
Department of Livestock Development, Bangkok, 10400, Thailand
* Corresponding author: sansak@hotmail.com

Abstract The distribution of goat population in Thailand is associated with the areas where Thai Muslims
live; the southernmost region and outskirts of Bangkok. The dairy goat sector is relatively new and
small compared to other species. The number of dairy goats is estimated below 10% of the total number
of goats of approximately four hundred thousand head. Importation of exotic dairy goat breed of Saanen
in 1948 and other dairy goat breeds were initiated by private companies and government agencies.
Saanen is the most popular dairy goat breed due to its high milk yield and mainly found in central and
southern regions. Other dairy breeds found in small numbers are Toggenburg, Alpine and Anglo-Nubian
and their crossbreds with Thai native goats. The number and popularity of dairy goats have been slightly
increased in the past ten years. The average dairy goat farm size is around 15 - 20 goats per farm. The
sizes of dairy goat farm are different in different regions. The majority of the goat milk producers have
other main occupation in crops such as rubber, oil palm plantations and fruit orchards. The goats feed
on native grass and weed plants in garden plots. Annual goat milk production in Thailand is estimated
to be very low ranging from two to five thousand tons per year compared to approximately a million
tons of cow milk. Goat milk production is only 0.35% of cow milk. The price of raw goat milk in 2013
was around 60 Baht (USD 2) per kg which was approximately 3.3 times higher than that of cow milk
(18 Baht). Market demand of goat milk consumption is expanding. Cosmetic and other value added
products have been created as an alternative to liquid milk. There is a potential to improve dairy goat
raising in Thailand through genetic and breeding improvement together with feeding, reproduction and
biotechnology. Emphasis is on increasing body weight, improving reproductive efficiency and reducing
losses due to mortality through better nutrition and breeding.
Keywords Thailand, dairy goats, production

1. Current Status of Dairy Goat Farming in Thailand
1.1. Dairy goat population
Goat raising has long been associated with Thai Muslim communities. The distribution of goat
population is associated with the areas where Thai Muslims live; the southernmost region and
outskirts of Bangkok. The dairy goat sector is relatively new and small compared to other species
including meat goat. The distribution of goats is rather related to demographic than climate
conditions. The number of dairy goats is estimated below 10% of the total number of goats in
Thailand of approximately four hundred thousand head. Importation of exotic dairy goat breed
of Saanen for the first time was in 1948. However, goat milk was not popular during the time
of first introduction. Later, the Department of Livestock Development (DLD) imported Saanen
goats from Australia and Netherlands to the country in 1984-85 and other dairy goat breeds
were imported by private companies. The number and popularity of dairy goats have slightly
increased from the last decade. According to the livestock population survey by the Center of
Information Technology of DLD [1], 54% of the total 440,277 goats were in the Southern part
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of Thailand, most of which were the Thai native goats. However, Central Thailand recorded
a rapid increase over the last decade, primarily as a result of the development of commercial
goat farms to cater for the demand in and around Bangkok areas. The latest statistic shows
that about 36% of goats in Thailand are found in the Central region with the remaining 10%
located in the Northern and Northeastern regions. Dairy goat production has been quite small
and stable with a possibility to grow slowly.
1.2. Breeds of dairy goats
Goats in Thailand are predominantly used for meat (more than 90%). Milk production is
a relatively small industry (less than 10%). Native goats are genetic resources that can be
crossed with exotic breeds to produce rangeland goats for more extensive production. There
are eleven existing goat breeds in Thailand: two native and nine exotic breeds. There are four
meat type breeds and four dairy type breeds. The two local goat breeds are the Northern Native
Thai goats referred to as ‘Bangala’, which has a large but thin body, long pendulous ears and
a straight face profile, and the other is the Southern Thai Native goats which are small in size
with short upright ears. Five dairy goat breeds are Saanen, Alpine, Toggenburg, Shami and
Laoshan. Saanen is the most popular among the breeds of dairy goats due to its high milk
yield and mainly found in Central and Southern regions. Other dairy breeds are found in small
numbers.
Performance data of dairy goats of Saanen, Toggenburg, Alpine and Anglo-Nubian and their
crossbreds with Thai native from one of the government farms reported from 1,438 records of
year 2004 to 2006 the overall average milk yield per day was 0.9 kg, starting from 1.10±0.43
kg in the first month of lactation to 1.05±0.41 and 0.89±0.34 kg in the 2 nd and 3rd months,
respectively [2]. Thepparat also reported quite low average milk produced per day from different
breed combinations raised in a state owned livestock breeding station in the Southern part of
Thailand ranging from 0.79 kg per day in Thai Native – Anglo Nubian crossbreds to 1.38 kg
per day in Toggenberg crossbred group [3]. The weaning weights of purebred Saanen, Anglo
Nubian, and Thai native goats were 16.4, 14.6 and 8.5 kg, respectively. A private organic dairy
goat farm in Phuket province reported a higher daily milk production of 2-3 kg for a lactation
period of 200 days.
1.3. Farm size
The overall average dairy goat farm size in Thailand is around 15 - 20 goats per farm. The
sizes of dairy goat farm are different in different regions. The larger and more modernized
farms are found in the Central part around Bangkok areas. According to 2011 survey, the farm
sizes of dairy goats in the Central part of Thailand are larger than the rest of the country. Dairy
goat farms in Central Thailand averaged 43 head/farm compared the North (24 head/farm),
Northeast (14 head/farm) and Southern Thailand (ranging from 5 to 7 goats/farm). Larger farm
size indicates the operation of the farm as well as that larger farm size tends to adopt a more
intensive farming system.
1.4. National milk production statistics
Goat milk production in Thailand is not as popular as that of cow milk. Its production estimated
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from the number of milking does each year is from two to five thousand tons per year compared
to approximately a million tons of cow milk produced per year, goat milk production is only
0.35% of cow milk. The price of raw goat milk in 2013 was around 60 Baht per kg which was
approximately 3.3 times higher than that of cow milk (18 Baht). The price of goat milk range
from 40 to 80 Baht per kg in recent years.
1.5. Consumers’ preference
A study by Kulsatapornchai revealed that consumers in Bangkok Metropolis prefer UHT sweet
milk in plastic bottles of medium size (200-300 cc) [4]. One bottle/packet is bought at a time
from a convenient store or a supermarket. They learn about the nutrition value of the product
from the television and the radio. The study reveals that the significant factors encouraging
the consumers to drink instant goat milk are the standard signs, while the price is moderately
important. The convenience of buying is moderately important. The study also reports the
four most favourite flavors ranging from highest to lowest are fresh, sweetenned, chocolate,
and honey goat milk. The ranking of the types of dairy goat products according to people
preferences are UHT (54%), pasteurized (35%) and yogurt (7%). Three top reasons not to buy
and drink goat milk are taste, ‘goaty’ flavor and high price.

2. Production System
2.1. Production, feeding and housing
Most goat milk producers have other main occupation in crops such as rubber, oil palm
plantations and fruit orchards. The goats feed on native grass or weed plants in garden
plots. More advanced farmers have a better understanding of animal health and dairy farm
management. Typically farmers raise 2 to 30 goats per family with a cut and carry method
of feeding. In smaller farms with a few goats, goats are let out grazing and roaming freely in
the rubber plantations or areas around the house. Some feed stuff widely used for dairy goat
feeding system are soy bean hush, soy tofu cake and palm kernel cake. Most dairy goat farmers
have pasture of Pangola grass. Fresh oil palm leaves and silage are also widely used in the
areas of palm plantations in the South. Since Thailand is located in a tropical area, especially
the South, most farmers rear goats in houses with high elevated wooden slatted lath floor to
keep goats away from dirt, moisture, droppings and parasitic worms. The house is mostly
equipped with wind, rain, sun protection with good ventilation. The house is divided into
kidding stall, feeding stall and breeder goat pen to make it easier for daily farm management
applications.
2.2. Health management
Disease prevention in dairy goats in Thailand is provided by the Department of Livestock
Development (DLD). Vaccination against foot and mouth disease (FMD) is commonly
practiced. Blood samples are taken routinely for brucellosis surveillance and prevention. The
FMD vaccination and deworming program are recommended by DLD to prevent the disease.
In addition to the vaccination program, DLD has been encouraging farmers to participate in
standard farm project to apply for certification of good animal husbandry practices for dairy
goat farm standard. The standard is for biosafety security and food safety to consumers.
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2.3. Challenges and solutions
Goat milk is not a common part of the meal of most Thais except for some Thai Muslims and
people with some health problem and wealthy people. Most people have aversion over the
strong smell of goat milk. There is a limitation of suitable land and feed resources in some
regions. Most farmers have inadequacy of knowledge and skills for dairy goat husbandry.
Marketing is the weakness to be overcome by the promotion of goat product consumption and
a variety of value added products to the market. In order to solve the problems mentioned above
Thailand needs to increase the goat population both in quantity and quality. Establishment of
effective goat breeding improvement programs is the key to success through the accuracy of
identifying the best bucks and does through a well-planned breeding objective, selection and
mating program specifically suitable for the environment and management in each region
of the country together with the improvement of feeding, reproduction and biotechnology.
Emphasis is on increasing body weight, improving reproductive efficiency and reducing losses
due to mortality through better nutrition and breeding.
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Abstract Dairy goats have been in the Malaysia for more than fifty years, but its commercial production
is very recent. This increase is generally due to the increase in society affluence and the traditional belief
of its health benefits. Current commercial production systems utilize improved housing systems such as
raised slatted floored and enclosed housing to combat intestinal parasite, common in the humid tropics.
The feeding system utilizes local agro-industrial by-products besides local forages and legumes. Most
dairy goats are of imported breeds with a recent interest in the dual-purpose Shami goat. This industry
would continue to grow with the increase demand for fresh goat’s milk.
Keywords Shami, parasitism, slatted floor, health benefits

1. Introduction
Malaysia lies within the humid tropics characterized by warm temperatures (mean >17 °C) and
abundant rainfall that exceed evapo-transpiration [1]. The temperature in Malaysia is uniform
throughout the year and fluctuates between 23-34°C while the relative humidity between 6095% [2]. Rainfall occurs throughout the year, averaging from 2,000 mm to 2,500 mm a year
[2]. Agriculture has historically been the mainstay of the country. The agricultural sector is
dominated by plantation crops occupying more than 10 million hectares dominated by oil
palm (5 million ha). The livestock industry has progressed gradually over the years but there
is dichotomy between the non-ruminants (poultry and swine) and the ruminants sectors (Table
1).
Table 1. Status of the livestock industry in Malaysia
Commodity
Chicken / Duck Egg (mil. eggs)
Pork
Chicken / Duck Meat (‘000)
Beef
Mutton
Milk (mil. litres)

Quantity (M.tonne)
Production
642,600
233,183
1,374,500
51,277
3,156
75

Consumption
642,623
241,611
1,420,837
174,939
23,698
808

SSL (%)

Per Capita
(kg)

117.7
96.7
100.2
29.9
13.2
5.3

17.1
20.2
43.2
5.3
0.7
27.8

Source: (3)
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2. Dairy Goats
2.1. Industry status
At present, there are only about an estimated 8,000 heads of dairy goats in Peninsular Malaysia
(unpublished data). More than 50% of the dairy goats are in the southern state of Malaysia,
Johor, which borders Singapore, probably due to assess by the Singapore market. Goats milk
fetches an ex-farm price of RM 20/liter (USD 6) compared to cow’s milk priced at RM 2.20/liter
(USD 0.7) apparently due to the traditional belief of its health benefits. Dairy goat production
is a small entity in the Malaysian livestock sector with no local goat breed specifically bred for
milk production. The interest in dairy goat farming started in the 50’s utilizing imported breeds
such as Saanen, Anglo Nubian, British Alpine and Jamnapari. Whilst the most common breed
is the Saanen, dual purpose Shami goats from Cyprus have been introduced since 2009. A total
of 500 Shami goats have been imported into Malaysia with the largest farm rearing 300 heads
and the remaining about 50 heads each. All new animals entering the country have to meet the
importation regulations of the Department of Veterinary Services.
2.2. Housing/Production systems
Most goats are on raised slatted floored housing system to combat intestinal parasites, especially
with the increased resistance to current anti parasitic drugs (4). Most houses are made of wood
although metal constructions have become popular. Goat houses are at least 6 feet above the
ground to allow easy clearing of goat manure. Goat manure fetches a good price as organic
fertilizer either as fresh or composted. The goat house is partitioned into growing, breeding,
pregnant and lactating animal units for easy management. Evaporative cooling systems have
been successfully employed in the poultry sector and only recently attempted in dairy cattle
and goats.
Larger farms normally employ a portable milking machine for milking. Some farms wean kids
on milk replacers while others allow the kids to suckle as to improve kid viability Breeding is
generally by natural mating. Animals are generally fed local forages with supplements either
self-mixed or purchased from local feed millers. Most concentrated formulas employ agroindustrial by-products in their formulation. Milk is generally sold to individuals and regular
customers. Routine herd health management including vaccinations and disease monitoring is
done with the assistance of the Department of Veterinary Services.
The average daily milk yield ranges from 1 to 5 litres/head, depending on farm size and system
of production. Despite lack of national statistics, there is a slow but significant increase in the
demand for goat milk generally due to the increase in society affluence and the traditional
beliefs on the added health benefits of goats’ milk. The milk produced is generally marketed by
the farmer. A small amount of goats’ milk is utilized for the production of cosmetic products,
especially soap.
2.3. Feeding systems
The feeding system comprises of locally available forages and concentrates mix. Common
grass resources include Guinea grass, Napier grass, Bracharia spp. Legumes utilized for
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feeding include Lucaena spp., Gliricidia spp. and Mulberry spp. The forages are either
planted at farm site of are sourced from farm neighborhood. A number of agro-industrial byproducts (Table 2), especially oil palm based products have been utilized in the formulation
of supplemental concentrates. Other major agricultural by-products include rice straw and oilpalm fronds. Very little research has been conducted on dairy goats locally compared to meat
goats. This however is set to change with the recent increased interest in dairy goat farming.
Although a small percentage cite goat milk odor as a deterrent, it is generally well accepted
and consumed fresh.
Table 2: Nutritive values of oil palm based by-products (% of dry matter)
By-products
Palm kernel cake
Palm oil mill effluent
Palm press fibre
Oil-palm fronds
Oil-palm trunks
Empty fruit bunches

CP
17.2
12.5
4.0
4.7
2.8
3.7

CF
17.1
20.1
41.2
38.5
37.6
48.8

NDF
74.3
63.0
84.5
78.7
79.8
81.8

ADF
52.9
51.8
69.3
55.6
52.4
61.6

EE
1.5
11.7
3.5
2.1
1.1
3.2

-

Ash
4.3
19.5
5.3
3.2
2.8

ME (MJ/kg)
11.13
8.37
4.21
5.65
5.95
-

CP: Crude protein, CF: Crude fibre, NDF: Neutral detergent fibre, ADF: Acid detergent fibre, EE: Ether extract and
ME: Metabolisable energy. Source [5].

2.4. Health management
Health management of all animals is of importance in Malaysia as there are a number of
endemic diseases. The jurisdiction for health management and control is under the authority
of the Department of Veterinary Services Malaysia. All animals must undergo an annual blood
screening for the presence of infectious diseases such FMD, Brucella and TB. Only animals
certified free of listed diseases can be sold as breeders across the state borders to prevent disease
transmission. The most common problem, of goats in general, in Malaysia is endoparasites
and in particular Haemonchus spp. Despite regular management, the emergence of resistant
parasites is still as problem, especially in imported or exotic breeds. The management of this
disease at present is by employing good animal husbandry and prophylaxis chemicals. There
is a recent interest in employing natural plants to combat parasitic diseases in goats, but it
still in its infancy. However, it should be mentioned that the local non-dairy breed such as the
Katjang is generally tolerant to gastrointestinal parasites and this genetic characteristics can
be exploited for other breeds.
2.5. Future prospects
Dairy goat farming has a good future in Malaysia with increasing interest and number of farms.
The demand of goat milk is high and there is an increased public funded R&D to develop the
dairy goat industry in Malaysia. However, goat farming in Malaysia is subject to a number of
challenges such as a) land limitation, b) high cost of quality feed c) disease and environment
d) milk and milk products marketing systems.
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1. Goat Population
The numbers of goats including meat goats and goat farms in 1957 were 669,000 and 606,440
respectively (Table 1). At that time, goats were regarded as handy animals to obtain animal
protein for farm families as well as controlling noxious weeds for rice farming. Since then,
however, the number has declined rapidly, and in 2013 there were only 19,454 goats. As to the
reasons behind this change, the following can be pointed out. First, as the Japanese economy
developed, farmers found non-agricultural income earning opportunities and simply did not
need to keep goats as a source of food. Second, due to the low profitability of goat farming,
few commercial goat farms could survive under the prevailing severe economic situation.
Currently the number of goats is about 20,000 and 40 per cent of them are raised in Okinawa
and Kagoshima prefectures, the most southern part of Japan. Most of them are reared for meat.
There are about 3,900 goat raising units including farms, mostly they raise goats for noncommercial purposes such as pets. The average size is only 5 head per unit and about 80 per
cent of units raise 5 or fewer goats.
Table 1. Number of goats and farms in Japan
umber of goats and farms in Japan

Source: Ministry of Agriculture, Forestry and Fishery (MAFF), The figures between 1957and 2010 might exclude
goats not raised on farms.

The number of milking goats is not available, but there are only about 20 commercial goat
milking farms which produce cheese, yogurt, butter and confectionaries as well as drinking
milk according to the web survey (Table 2).
The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

53

Table 2. Products of commercial goat farms
Cheese
12
50.0%

N=24

Ice cream
8
33.3%

Milk
8
33.3%

Pudding
6
25.0%

Yogurt
5
20.8%

There is no national market for goat milk or goat milk products. The following are the examples
of recent prices. (100yen≒1US$):
Milk
1,200 yen (900ml) ― Alpine village
Cheese-fromageblanc 1,050 yen (200g) ― Rural Caprine Farm
Semi-hard cheese
650 yen (100g) ― Ima Ranch
Drink yorghurt
250 yen (150ml) ― Takara Cheese Factory

2. Breeds of Dairy Goats
Japanese Saanen and its crossbred with Japanese native Shiba are dominant. Japanese Saanen
was created by Swiss Saanen, British Saanen and Shiba during the Meiji Era (1868～1912).
The annual milk yield was 433kg per 250days in 2010 and the target figure by the Livestock
Improvement Scheme is 600kg in 2020. There are small numbers of the Alpine and Nubian
breeds as dairy breeds.

3. Housing and Other Infrastructure
Commercial goat farms keep goats in sheds, while non-commercial goat farms graze goats
with a simple shed (photo1). According to the survey of members of the Japan Goat Network,
37.1 per cent had an average floor area in the range 4.1～8.0㎡ /head, followed by 2.1～4.0㎡
/head 25.8％, 8.1㎡ and over/head（21.4％）and 2.0㎡ /head (15.7％）[3]. The Livestock
Technology Association guidelines for floor area per goat, advise 3.3 m 2or greater per head.

4. Feeding and Nutrition
In the case of commercial goat farms, goats are fed by purchased concentrates and hay, while
non-commercial farms simply graze animals with small amounts of supplementary feed. Some
farms utilize crushed rice crop, vegetable waste and other forms of by-product, such as husk
in order to reduce feed costs.

5. Health Management
The most common disease in dairy goats is back paralysis caused by a parasite which
is transmitted by mosquito. This can be prevented by inoculation. CAE (caprine arthritisencephalomyelitis) was detected in 2002 and since then it has gradually spread throughout the
country.

6. Consumer Preferences
Japanese did not have a tradition of consuming goat milk or cow milk in the daily diet before
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the Meiji Restoration in 1868. Japanese consumers do not prefer goat milk due to its “goaty”
odor. Consumers prefer processed forms such as cheese, yoghurt, etc. to fresh milk.
Recently goat milk has attracted attention from the point of view that it contains a lot of the
functional constituents such as taurine and CLA. It is said that taurine removes excessive
cholesterol by the promotion of secreting bile acid, a physiologically active substance, at 20
times the content of cow’s milk. Also goat milk contains more conjugated linoleic acid (CLA),
a highly-unsaturated fatty acid which controls a carcinogenic action and arterial sclerosis, and
has an action to improve immune function [4].

7. Organizations
Under the Act on Improvement and Increased Production of Livestock, the National Livestock
Breeding Center Nagano Station provides breeding stock, semen and technical advice to
farmers. Also the Japan Livestock Technology Association provides pedigree registration as
well as technical advice. There are some local goat farmers associations. Japan Goat Network
organizes goat lovers including some farmers with about 400 members.

8. Challenges and Solutions to Enhance Dairy Goat Farming
The target for industry improvement is to raise milk yield per head and to establish the
technology for annual breeding. Although excellent breeding stocks for artificial insemination
are almost established, the number of A.I .technicians is not enough.
The minimum standard for goat milk quality is 3.6 per cent for milk fat and 8.0 per cent for
non-fat milk solids. This standard is too severe for grazing goats. The organizations related to
dairy goats have been lobbying to revise the standard for many years. It may happen within
the current year (2014). If the standard is revised the sale of pasteurized goat milk will become
easier.

9. Other Uses and Activities of Dairy Goats
Animal assisted activities including animal assisted education are now becoming popular
in Japan. Some primary schools and kindergartens keep goats and some non-governmental
organizations take their goats to schools for educating children. Also, nearly ten per cent of
total farm land, especially in mountainous areas, has been abandoned due to economic and
social reasons. Grazing goats is an effective way to clean up noxious weeds at low cost. Some
farmers’ groups keep goats for this purpose.
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Abstract Commercial dairy goat production in the Philippines is in its infancy, but is gaining popularity
among entrepreneurs. Among dairy animals, dairy goat population registered a substantial increase
of 30% from 1,105 to 1,578 from 2006 to 2012, although it contributes a mere 1.4% of the total
milk produced. Current milk production in intensive system is about 2.5 l/doe/day over a 200-day
lactation period in large vertically-integrated commercial farms (50 to 150-doe level). This is expected
to improve with the importation of quality breeders and establishment of adaptable forage legume
shrubs as goat feed. Improved dairy goat production systems and milk processing technologies into
high value dairy and vanity products are well developed, although disease occurrence is a constraint to
development. Other constraints are low inventory, lack of breeding plan, high input costs. Opportunities
for commercialization depend on government support to expand dairy goat production among the local
government units, in the establishment of nucleus breeding farms as a source of quality stock and strict
adherence to disease control protocol.
Keywords dairy goats, forage legumes, production system, diseases

1. Introduction
The Philippine dairy industry has remained underdeveloped with 99% of its domestic dairy
requirements being imported at a value of $47 million annually. Presently, the private sector
has initiated dairy goat projects as business models resulting in renewed interest on the
financial viability of goat milk production and the benefits of goat milk. As of 2013, there were
39,069 dairy animals. Dairy goat is only about 0.11% of the total goat population, while dairy
cattle and buffalo are only 0.8 and 0.5% of the total population, respectively. While the total
population of cattle, buffalo and goats is generally decreasing, the number of these species
being used for dairy increased by 27% from 27,845 head in 2006 to 38,322 head in 2012 [1].
The dairy goat population registered a substantial increase of 30% from 1,105 to 1,578 head
from 2006 to 2012.
In 2012, total milk production in the country was 18.4 million liters, composed of 11.9 million
liters or 64.5% as cow milk, 6.3 million liters or 34.1% buffalo milk and only 0.26 million
liters or 1.4% goat milk [2]. A large increase in the inventory of dairy goats is seen from
2008 and continues to increase up to the present (Table 1). Likewise, goat milk production
Table 1. Number of does on the milk line and milk yield.
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increases during the same period, although the milk yield per doe is estimated to level off
starting 2010.

2. Production Systems
2.1. Breeds
The improved goat breeds are believed to be introduced into the Philippines during the
Spanish colonization [3]. The recognition of the “Dadiangas” goat breed, which possesses
the characteristics of the Nubians, Alpine and Saanen, found in the southern part of Mindanao
supports this belief. As such, the Dadiangas goats, having undergone selection by the farmers
over a long period of time, should be an ideal genotype for the development of Philippine dairy
goat breed. More recently, private dairy goat farmers have been importing quality dairy goat
breeders to include the Anglo-Nubian, Saanen, La Mancha, Toggenburg, Alpine, and lately the
Oberhasli.
2.2. Management system
There are only very few commercial dairy goat farms in the Philippines. The doe-level in large
dairy farms ranges from 50 to 150 does, while the small dairy goat farms consist of 10 to 20
does. Based on recent statistics of about 1,578 dairy goats, the number of does is approximately
820 considering that does make up 55% of a typical dairy goat farm (Table 2).
Table 2. Dairy goat herd composition and does on the milk line (%)
Type
Buck
Doe
Kids
Others
Does on milk line

2006

2007

2008

2009

2010

2011

7
55
31
7

7
50
34
9

8
52
31
10

8
51
30
11

8
53
31
9

8
52
31
9

31

43

45

73

62

65

The dairy goat management in the Philippines is the intensive system confined in either
elevated houses with slatted flooring or on the ground provided with benches. Rarely are the
animals allowed to graze freely on the pastures. At least 4 of the large commercial dairy goat
farms process their milk into pasteurized fresh milk, feta cheese and vanity products. These
large goat farms are vertically integrated producing their own feeds and stocks, maintains
its own dairy processing plant, and supplies institutional markets with fresh milk, ice cream
and cheeses. As a livelihood project, a local government unit has successfully maintained a
nucleus breeder farm as a source of dairy goats for the smallholder farmer-beneficiaries, who
in turn sell their produce to a cooperative. The project has since expanded to include two of
its adjoining municipalities. A pioneer in dairy goat production, the MBRLC has been raising
dairy goats since the early 1970s and is known for the development of a sustainable dairy goat
production system, the Simple Agro-Livestock Technology (SALT 2), a half-hectare model of
goat-based agro-forestry with a land use of 40 percent for agriculture, 40 percent for goats,
and 20 percent for forestry. This model sustains 12 does producing 2.3 l of milk per day for
300 days [4].
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2.3. Feeding and nutrition
Other than grasses, leguminous shrubs and trees have gained wide acceptance as feed among
dairy goat farmers. Desmodium rensonii, Femingia macrophyla, acid-tolerant leucaena, and
Indigofera anil are the common leguminous plants used as feed for dairy goats. Indigofera
is the species of choice of farmers being well liked by goats, followed by rensonii, while
Flemingia is reportedly not as palatable. Morus alba and Cajanus cajan are prospective forage
legumes for dairy goats. The protein level of the above legumes averages 20%. There are no
available local data to compare the biomass yields of these forage legumes at the same cutting
height, cutting interval and days after first harvest from planting/transplanting.
There are no commercially available concentrate mixtures for dairy goats at present. Farmers
mix their own concentrate feeds using corn, rice bran, copra meal, soybean oil meal, palm
kernel meal, wheat bran, and commercially available vitamin-mineral premixes. Other goat
raisers use dairy cattle concentrates or even lactating sow pellets.
2.4. Health management
Pneumonia and caprine anthritis encephalitis (CAE) are two of the economically-important
diseases of dairy goats in the Philippines which are common causes of mortality among the
kids and adults, respectively. CAE was suspected to be introduced through importation in
1998 and has adversely affected the development of the dairy goat industry. The other diseases
present are brucellosis, mastitis, caseous lymphadenitis, contagious ecthyma, enterotoximia,
keratoconjuncitivitis and tetanus. The parasitic diseases of importance are gastrointestinal
nematiodiasis and coccidiosis. Incidence of external parasitism in the form of mange or scabies
and lice infestation is sometimes observed in few farms. Small dairy goat farmers sometimes
use herbal medicine against parasites. Chrysophyllum cainito, Tinospora rumphii and Mimosa
pudica among other plants are found to be effective in killing, lyzing and expelling adult
worms [5].

3. Consumers’ Preference
There are no local studies to determine consumers’ preference for goat’s milk or products made
from goat’s milk. At least for the existing dairy goat enterprises, whether for food or cosmetic
products, markets are available and are reportedly expanding. From 2006 to 2011, the average
price of raw goat’s milk ranges from PhP 33.00 to 36.00. In the market, pasteurized goat milk
sells at least PhP 100.00 per liter. This is comparable to pasteurized carabao milk, but lower
than pasteurized cow milk which sells at PhP 75.00 per liter. Cheeses made of goats milk sell
at 50% more than those cheeses processed using cow milk.

4. Challenges
As a sunrise industry, the dairy goat farmers are confronted with a number of constraints in
terms of breeds and breeding, feeds and nutrition, health and marketing. With fragmented and
limited research on dairy goats, identification of the most appropriate breed/crosses to rear
by the farmers is a problem. Crossbreeding and upgrading have been the usual practice, but
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with limited data recording, stock selection is based more on phenotype rather than genotype.
To some extent, the progressive dairy goat farms are keeping production records. Thus far,
the market share of goat milk is a mere 1% of the total milk production. This is due to small
inventory of dairy goats. A possible solution to this problem is to engage the local government
units to adopt dairy goat farming as a priority livelihood project and as an approach towards
improving rural nutrition. Government should provide additional support to the established
large commercial farms to develop into nucleus breeding farms. This will ensure that quality
stocks are made available to small dairy goat farmers.
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Abstract The objectives of this study was to determine the optimum level of water hyacinth (WH) in
the basal diets of Para grass (Brachiaria mutica) on nutrient intake and digestibility, nitrogen retention
and rumen environment of growing goats. Four Bach Thao female goats were allocated in a Latinsquare design with four treatments including water hyacinth levels replacing Para grass at levels of 25,
50, 75 and 100% in the diets based on DM basis corresponding to the WH25, WH50, WH75 and WH100
treatments. Soybean cake meal and urea were supplemented in the diets to adjust the dietary CP intake
of 6 g CP/kg BW per day. The results indicated that the daily DM intakes were of 494, 464, 432, 408 g
for the WH25, WH50, WH75 and WH100 treatments, respectively (P>0.05). While the other nutrient
intakes were significantly different (P<0.05) among the diets and tended to decrease when increasing
the WH in the diets. Rumen N-NH3 and VFAs concentration proportionally decreased with increasing
water hyacinth level in the diets. There was no significant difference of the nutrient digestibility and
nitrogen retention (P>0.05). The conclusion was that fresh water hyacinth could replace Para grass in
diets of growing Bach Thao goats at the level of 75% without any negative effects.
Keywords Water plants, small ruminants, feed utilization, digestion, rumen parameters

1. Introduction
Goat production for meat and milk is primarily practiced in small-holder households to
improve their economy in Mekong delta of Vietnam. Goats can increase production in a short
period of time, require little capital investment and utilize local forages and agricultural byproduct resources of low nutrient content. However, the potentials of economic development
from goats have not been exploited. Recently, feed sources for raising goats are mainly native
or planted grasses, i.e. Para grass, Sesbania glandiflora , Elephant grass, etc and the agroindustrial by-products such as maize stover, banana waste, rice bran, brewery waste, sweet
potato peels, etc. Water hyacinth (WH) grows very rapidly on the surface of rivers, ponds and
lakes affecting the economy and life environment and has a large biomass in the Mekong delta.
It has been evaluated as a better quality fiber source to feed ruminants. The objective of this
study was to determine the optimum level of water hyacinth (WH) in the basal diets of Para
grass (Brachiaria mutica) on nutrient intake and digestibility, nitrogen retention and rumen
environment of growing goats for a recommendation of its feeding application.

2. Materials and Methods
The experiments were carried out in the experimental farm of Department of Animal Husbandry,
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College of Agriculture and Applied Biology, Can Tho University from January to May in
2009. Four growing female Bach Thao goats of six months of age were arranged in a Latinsquare Design with 4 treatments, which included fresh water hyacinth levels replacing Para
grass at levels of 25, 50, 75 and 100% in the diets (DM basis). Soybean cake and urea were
supplemented in all diets to adjust the dietary CP intake of 6 g CP/kg BW per day.
Feeds and refusals were daily measured. Urine was collected for nitrogen analysis to calculate
the nitrogen retention. Rumen fluid was collected for determination of pH, total volatile fatty
acids (VFA) and ammonia. Samples were taken 3 h after the morning feed on the last day
of each period using a stomach tube. The feeds and refusals were taken for analyses of DM,
OM, CP, EE, NDF, ADF and Ash following procedure of [1] and [2], metabolic energy (ME)
according to Bruinenberg et al. (2002) [3]. Daily feed intake, weight gain, and feed conversion
ratio were measured and calculated. Apparent DM, OM, CP, EE, NDF and ADF digestibility
were employed according McDonald et al. (2002). Rumen ammonia concentration was
determined by distillation and titration. Rumen volatile fatty acids (VFA) were determined
by the procedure of Barnett and Reid (1957). The data were analyzed by analysis of variance
using the ANOVA of General Linear Model of Minitab Reference Manual Release 13.21
(Minitab, 2000).

3. Results and Discussion
3.1. Feed chemical composition and nutrient intake
The chemical composition of feeds used in the experiment is presented in Table 1. In general,
increasing water hyacinth level in the diet reduced some nutrient intakes. Nutrient intakes were
significantly different among the treatments (P<0.05), while the total DM intake approached
the statistically significant difference (P=0.057). The DM intake ranged from 408 to 494 g/
day (2.22- 2.7% BW). The CP intake was the highest for WH25 (112 g/day) and lowest in
WH100 (104 g/day). However, no significant difference was found among WH25, WH50 and
WH75 treatments (112, 110 and 108 g/day, respectively). NDF intake reduced (P<0.01) with
increasing levels of water hyacinth in the diets due to lower NDF concentration of the water
hyacinth.
Table 1. The chemical composition of feeds (% DM basis) used in the experiment
Feed

DM

OM

CP

NDF

ADF

EE

Ash

ME, MJ/
kg DM

Para grass
Water hyacinth
Soybean cake
Urea

15.5
7
88.2
-

85.8
79.6
93.9
-

9.5
9.4
43.1
288

61.3
51.2
28.9
-

30.3
35
6. 0
-

2.87
3.1
3.26
-

11.8
20.4
5.8
-

8.23
8.48
11.4
-

DM: dry matter, OM: organic matter, CP: crude protein, EE: ether extract, NDF: neutral detergent fiber, ADF: acid
detergent fiber, ME: metabolic energy
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3.2. The pH value, rumen ammonia and total rumen VFAs
The results indicated that there was no significant difference in terms of pH value, rumen
ammonia and total VFAs among the treatments (P>0.05). The pH values of treatments at 0 h
were similar to those at 3 h after feeding. The evidence indicated that replacing water hyacinth
up to level of 100% in the diet did not affect rumen environment of the goats. The pH values
obtained in the present study were within the range: 22- 6 to 58 at 3 h post-feeding. At 3 h
post-feeding, rumen N-NH3 and VFAs concentrations tended to decrease with increasing level
of water hyacinth in the diets. The N-NH3 concentration ranged from 28.5 to 29.8 mg/100ml,
which was lower than the findings by [4] (41-52 mg/100ml). In terms of rumen VFAs, the
concentration of treatments WH25, WH50, WH75 and WH100 were 87.2, 86.3, 85.7 and 84.6
mmol/litre, respectively.
3.3. Apparent nutrient digestibility
The apparent digestibility of DM, OM, CP, NDF and ADF was not significantly different
among the treatments (P>0.05) and tended to reduce with increasing water hyacinth level in
the diets (Table 2). The DM digestibility decreased gradually from 71.8 to 68.8% when the
goats consumed more water hyacinth. The value of DM digestibility was higher than that found
by [5] from 54.5 to 67.6%. The range of CP digestibility was from 86.4 to 87.3%. Aregheore
(2005) stated that the ADF digestibility ranged from 63.5 to 70.3%.
Table 2: Apparent nutrient digestibility (%) in different diets of goats in the experiment
Digestibility (%)
DM
OM
CP
NDF
ADF

Treatment
WH 25

WH 50

WH 75

WH 100

71.8
72.1
87.3
69.6
60.8

71.8
71.8
87.1
68.1
58.7

70.6
71.0
86.8
65.2
53.6

68.8
69.3
86.4
60.7
51.6

SE

P

3.82
3.63
1.01
4.04
4.81

0.843
0.864
0.860
0.233
0.285

3.4. Nitrogen balance and retention and daily weight gain
Nitrogen intake decreased significantly (P<0.05) with increasing water hyacinth level
replacing Para grass in the diets and the lowest value was 16.6 g/day for treatment WH100.
This could be explained that the animals had higher nitrogen intake in the WH25 diet than other
diets, because of a higher amount of Para grass was consumed, which had higher CP than water
hyacinth. Nitrogen retention was significantly different (P<0.05) among the treatments: 12.2,
12.1, 10.3 and 10.3 g/day for treatments WH25,WH50, WH75 and WH100,, respectively. [4]
reported higher values of 5.57 – 9.95g N/day. The average weight gains of treatments WH25,
WH50, WH75 and WH100 were 48.2, 47.3, 46.5 and 37.5 g/day, respectively.
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4. Conclusions
The results of this study indicated that increasing proportion of water hyacinth up to 75%
could replace Para grass in diets of the growing Bach Thao goats without adversely affecting
feed utilization, nutrient digestibility, rumen environment and daily weight gain, but had a
better use of water hyacinth biomass as feed resource.
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Abstract In Iran goats are kept primarily for meat production and they are not a significant source of
milk. There is a great potential for development of milk production from goats and recently projects for
this purpose have been stablishedsiriously by Government and private section.Native goats are important
genetic resources of country with some of them suitable as dairy animals like Najdi, Adani, morghoz
and Iranian Saanen. During last three years, goat milk production increased, because established several
industrial and semi industrialdairy goat farms in different cities of Iran like Qom,Gonbad, Booshehr,
yazd, that increased share of goat milk in 2013 compared to last years.Saanen goats were first imported
from France in 1963 and again in 1982 and are kept in the Institute of Animal Science Research of Karaj
for improving milk production. First these goats crossed by Najdi and recorded positively. In most areas
the cattle milk cost is about 15000 Rials (50 cent) but goat milk is almost 10 cent higher. Because of
the extreme different climates in Iran, housing for goats is different from region to region. Open houses
and closed houses are used. Although Iran has a reasonably dairy goat population but the contribution
of goat milk is still very low in term of national milk production. To increase dairy goat production, a
comprehensive programme to cover all aspects of goat production, such as management, feeding, breed
improvement, health and product development must be created at the national level.
Keywords Iran, Dairy goat, production

1. Dairy Goat Population
Iran (1,648,000 square kilometers) is bordered to the Gulf of Oman, Caspian Sea, Persian
Sea, Pakistan and Iraq. The climatic condition of Iran is sub-tropical in the coastal region
of Caspian Sea and semiarid or dry in other places.Goats are one of the oldest domesticated
animals, having been used for centuries for their milk, meat, hair and skin. It is believed that
the native peoples living in mountains of Iran (Kordestan) were the first to domesticate these
animals. Goats in Iran are predominantly used for meat (0>90%). Milk and hair production are
smaller industries used as traditional system in rural areas.Saanen goats were first imported
from France in 1963 and again in 1982 and are kept in the Institute of Animal Science Research
of Karaj for improving milk production. These goats crossed by Najdi and recorded positively.
After years these Saanen adapted to Iran conditions and is been called Iranian Saanen which
have been distributed to different places to improve the milk production of different native
breeds. Birth weight for Iranian Saanen recorded by the Breeding Center of Karaj was 3.5 kg,
lactation period is 8.5 month and milk yield is 459 liter respectively.Goat population in Iran
was estimated to be around 25 million in 2013 with increases in crossed and purebred dairy
flocks. The majority of them are located in Khorasan, Kerman and Fars provinces. These goats
adapted to the varied climates and seasons of Iran. Areas with mountains, desert, jungle, coast
and flat served these animals. Some native goats like Adani, Najdiand Morghoz are kept as
genetic resources and some to be used to cross with Saanen to improve their milk production.
According to the statistics [1], the population of goats in 2002 were 20 million which produced
8.2% of the national total milk, although goat population increased to 22 million in 2010, the
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contribution of goat milk has dropped to only 3.1% of the total milk production (cattle, sheep
and goat). However, because of the government supporting plans together with private sector
investments over the last three years, goat milk production is estimated to increase to more
than 5% or more of the total milk for 2014.

2. Breeds of Dairy Goats
Goats’ population in Iran included native goats that adapted to different Iran climates. Majority
of them are duel porpuse (meat & milk) and some triple (meat, milk & hair). According Table
1 some native goats divided to four parts of country.
Table 1. Breeds of native goats in Iran
Provinces

South

Middle

West

North

Breeds
Tali
Sistani
Afshari
Darabi
Saravani
Balouchi
Najdi
Adani

Lori
Sangsari
Babak
Semnani
Raiini
Mamasani
Ashtiani
Yazdi

Ravancar
Mahabadi
Heidarabadi
Morghoz
Torki

Taleshi
Makouii
Mazandarani
Khorasani
Khalkhali

Source: Adl, N., 1987 [2]

Some characteristics of native breeds are shown in Table 2. Makouii, mostly found in West
Azarbaijan province are kept for milk and hair. Morghoz, found mostly in west of Iran are also
important for milk and hair (producing 1.5-2 kg of high quality hair annually). Najdi found
mainly in the south are important for milk. Adani goat is maintained as household animal and
has suitable litter size and high pregnancy rate [3].
Table 2.Some characteristics of native goats of Iran
Breed

Makouii

Morghoz

Taleshi

Najdi

Adani

2.5
5.5
120

3
6
220

2.8
4
180

3
7
250

2.5
5
200

Trait
Birth weight (kg)
Lactation period (m)
Milk yield (liter)
Source: Adl, N., 1987 [2]

3. Consumers’ Preference
Consumers’ preference for goat milk in Iran is not good because goat milk is traditionally
consumed by local population especially for some health reason and for young children and
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diabetic and anemic patients. Some city populations do not like the “Goaty” odor of goat milk
but more prefer processed goat products such as goat cheese and yoghurt.
In most places, goat milk is sold at a slightly higher price than cattle milk in Iran. In most areas
the cattle milk cost is about 15000 Rials (50 cent) but goat milk is almost 10 cent higher.

4. Production System
There are three main methods of goat management; intensive, semi intensive and extensive
management systems. In the intensive system, goats are kept in goat house and hand-fed.
The kids are separated and the does are milked twice daily. This system is mainly found in
research and breeding centers and some lager goat farms with between 100-250 goats. In the
semi-intensive system, goats are grazed in the day and supplemented with additional feed
indoor at night. This system is common in the rural farms with 2-30 goats per family. In the
extensive system, animal are grazed without any feed supplementation. This system is for
nomadic people in western Iran. In this system goats may be mixed with sheep is herd size of
between 100-1000.

5. Feeding and Nutrition
Although grazing is the main system of goat feeding, farmers still use concentrate extensively
to feed their animals. The main ingredient of the concentrates is barely and maize, most
of which are produced locally with some been imported. Alfalfa hays and wheat straw are
common fibre source. The main sources of protein are soybean, sunflower and cottonseed
meals. The majority of small farmers in rural areas use barely as supplemental feed after
grazing. In industrial system used barely, maize, soybean meal, sunflower meal, cottonseed
meal, alfalfa, wheat bran and wheat straw.

6. Health Management
Government provides health control services for diseases like Brucellosis, Tuberculosis, Pox,
Agalaxi foot and mouth disease (FMD) and Anthrax. In Iran health management is an important
aspect in dairy animal production. Veterinary Organization is responsible for the prevention
and controlling the common diseases and parasites.

7. Challenges and Solutions
Goat milk is not a common part of the meal of most Iranian except for some rural people
and some health problem and wealthy people. Most people have aversion over the strong
smell in goat milk. Most farmers have inadequacy of knowledge and skills for dairy goat
husbandry. Marketing is the weakness to be overcome by the promotion of goat product
consumption.Although Iran has a reasonably dairy goat population but the contribution of goat
milk is still very low in term of national milk production. To increase dairy goat production,
a comprehensive programme to cover all aspects of goat production, such as management,
feeding, breed improvement, health and product development must be created at the national
level. The initiative taken by the government to import of Saanen goats from France more than
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four decades ago although had made some progress in the recent establishment of several dairy
goat flocks at the different part of country, such as Qom, Gonbad, Booshehr, yazd, Isfahan and
Mashad needs to be enhanced further.
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Housing Advancements in Dairy Goat Farming for Smallholders
in the Tropics, Part II
N. Yogendran
Genetic Improvement and Farm Technologies Sdn Bhd.
20-1, Jalan PJS 10/2, Subang Indah, 46000 Petaling Jaya, Selangor, Malaysia.

At the previous AADGC Conference held in 2012 in Malaysia we presented a radically new
goat production system before the arrival of purebred goats from Australia [1]. The intention
is to increase goat milk yields on a 4-acre commercial farm on Penang Island by biologically
isolating the valuable goats from the heat stress, high parasite and disease load and the poor
feed quality, which has crippled ruminant production in the Malaysian humid tropics over
the past. We have termed this new ruminant production system Deep Tropical Agriculture [2]
(Figure I).

Our previous paper [1] reported on the physical performance of an evaporatively cooled and
well-ventilated metal barn designed for 100 goats. The barn was constructed using galvanized
metal sections and fitted with cooling pads and extractor fans for improved ventilations. Air
speed in the barn was set at 2.5m/s. During peak midday ambient temperature of around 32 ºC
the temperature inside the empty barn was reduced to 26 ºC, well within the thermal comfort
zone of goats (Figure II). Peak temperature was recorded between 11 am to 4 pm daily. The
feed quality was improved by sowing a grass plantation using fast growing selected grasses
and cutting at around 40 days before the lignification process when the digestible cellulose
yield is highest.
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Figure II: Mean temperature 2 ft above floor within building compared to ambient

The goats arrived two years ago by air-freight from Australia; 60 heads of pregnant purebred
Saanen does and 2 bucks. The goats were immediately housed in the cool barn and adapted well
to the temperature-controlled environment and the hygienic elevated expanded metal floor and
freshly cut plantation grass with minerals. The husbandry challenges monitored included heat
stress, ovulation, mortality, feed intake and parasite infestation. There was no observation of
goats being off feed during the hottest part of the day. The goats showed good comfort in the
ventilated barns. Mortality rates were low where only 2 does were lost over the 24 months, one
due to sudden death and the other to a complicated case of dystocia. The remaining 58 does all
conceived and carried to full gestation with only one case of premature birth, indicating that
ovulation was regular to produce good health weaned kids. Over the last 24 months only one
deworming program was done indicating a low parasite infestation. This resulted in less milk
wastages as lower milk withdrawals.
The husbandry problems of dairy goats in the humid tropics have clearly been overcome with
the new Deep Tropical goat production system. However, it is premature to analyze the financial
viability of the commercial goat farm since this depends on average daily milk production,
market price and return on capital expenditure including land, buildings and equipment. This
must await the completion of the second lactation.
During the second lactation so far the midday barn temperature was reduced by 6 ºC compared
to 32ºC ambient (Figure III). The feed intake of does equaled 3.5 percent of body weight and
producing 1.8 litres of milk per goat based on just one milking per day. These preliminary
second lactation biological results are very satisfactory and bode well for a new generation of
commercial goat farms in the tropics.
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Figure III: Mean temperature drop in building with cooling (outside minus inside temperature )
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Abstract Pakistan is third largest country in the world having 63.9 million goats primarily raised for
mutton production. There are 34 goat breeds in Pakistan, mostly dual purpose (milk and meat). However,
seven breeds are recognized as dairy goat breeds. These include Beetal, Dera Din Panah (DDP), Nachi,
Kamori, Kacchan, Pateri and Damani. The population of these breeds is estimated at 12.47 million head.
Goat milk production in the country is 801 million litres. This accrues 2.0% of the total yearly milk
production. There are 6.8 million farmers rearing goats. About 51% of the total population is raised in
less than 16 head per flock and 11% are in flock size of more than 200 animals. The production system
is classified as nomadic, transhumant, household and sedentary. The sedentary and household systems
are more common in Punjab and Sindh provinces. Transhumant and nomadic systems are prevalent
in Khyber Pukhtunkhwa and Balochistan. Flock health management includes regular vaccinnation
for PPR, CCP and ET. Goat housing consists of traditional paddocks. The major constraints for dairy
goat farming include lack of credit facility, feed shortage, non-availability of genetically superior
breeding bucks. Training of shepherds in advanced goat production techniques is inevitable to increase
productivity and profitability of goat farming.
Keywords Indigenous, Genetic resources, Dairy goats, Production systems

1. Introduction
Pakistan is the 3rd largest country in the world for goat population (63.9 million) and fourth
largest in terms of goat milk production in the world [1]. Traditional goat industry involving
6.8 million farmers are producing about 400 thousand tonnes of meat and 801 million litres
of goat milk [2]. In arid and semi-arid areas where buffalo and cattle milk are not available,
people depend upon the goat milk. The goat is considered as a poor man’s cow. In upper
Balochistan, goat milk is preferred as compared to buffalo and cow milk [3]. . There are 34
goat breeds in Pakistan, mostly dual purpose [4]. Dairy goat population is given in Table 1.
Table 1. Dairy Goat breeds and their population in four provinces of Pakistan (million head)
Breed/ province

KPK

Punjab

Sindh

Balochistan

Total

Beetal
DDP
Nachi
Kamori
Pateri
Damani
Total

0.65
0.05
0.02
0.05
0.01
0.90
1.68

3.10
0.08
0.03
0.04
0.02
0.05
3.32

0.24
0.02
0.03
3.90
1.34
0.03
5.56

0.21
0.01
0.04
1.30
0.02
0.33
1.91

4.20
0.16
0.12
5.29
1.39
1.31
12.47

Livestock Census, 2006 [5]
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In Punjab the Beetal is the dominant breed, Kamori is famous in Sindh and Damani is found in
Khyber Pakhtunkhwa (KPK). A recent study conducted in Punjab Province [8] revealed that
with moderate income farmers the preferred goat breeds were Makhi Cheeni strain of Beetal
(dual purpose) breed and Black and white strain of Beetal, and for poor to very poor farmers the
preferred breed was Teddy (meat breed). Milk yield, body size, colour, taste of meat and profit
per animal were highly preferred traits for Beetal goats by both male and female respondents.
Both male and female farmers indicated that the cost of animal, feed intake and kidding rate
were important traits for Teddy goat production. The study concluded that the importance of
goat keeping is increasing as an alternate source of income and employment. These breeds
provide food, money, serve as savings and use for ceremonial purpose providing employment
for the household members

2. Production systems
Goats are raised under four main production system. These are nomadic, transhumant,
household and sedentary. According to [6] goat production is mainly under sedentary and
transhumant production systems. The sedentary and household systems are more common in
Punjab and Sindh. Transhumant and nomadic systems are practised more in Balochistan and
KPK. Recently, Habib [7] classified overall livestock production system on the basis of feed
resources into four groups, i) extensive, ii) mixed extensive / semi extensive, iii) mixed croplivestock and iv) intensive production system. It has been reported that 68% population of
sheep and goats are raised under extensive production system in Pakistan.

3. Flock/Farm Size
The number and distribution of goats by size of flock is presented in Table 2. Flock size varies
in different production systems but 6-15 animals are common (29.1%). Seventy six percent
of goats are distributed in flock size up to 50 animals while only 9 % are in flock size of more
than 200 goats. There are 6.8 million farmers that are involved in goat farming in Pakistan.
[5]
Table 2. Distribution of goat population by size of flock in Pakistan
Size of flock

Number (million)

Percentage

1 to 5
6 to 15
16 to 30
31 to 50
51 to 75
76 to 100
101 to 150
151 to 200
201 to 350
≥ 350
Total

11.92
15.65
8.61
4.89
2.86
1.68
2.03
1.16
1.64
3.34
53.78

22.2
29.1
16.0
9.1
5.3
3.1
3.8
2.2
3.0
6.2
100

Livestock Census, 2006
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4. Housing and Feeding
Housing is generally limited to open kraals (enclosures) which may have a mud / brick wall but
use of thorny bushes is common to prevent the flocks from getting out and the predators from
getting in at night. In most cases, the grazers sleep close to their flocks especially when roofed
sheds are available. At the government livestock farms, bricks walls are used for housing of
goats. Grazing is available in communal pastures for a group of villages (shamlaat) on road
sides and the banks of irrigation canals. Crop residues are the mainstay of the feeding system.
Goats survive almost entirely on grazing and crop residues. The shepherd or grazier may be
paid in cash or in kind. A common practice is to share (50 percent) the progeny of the grazed
flocks. Flocks also graze on stubbles after crop harvest. Trees may also be lopped for leaves at
least twice a year, during June/July and in October/November. During drought, the shepherds
are forced to supplement their flocks with grains/concentrates. Sometimes, the government
provides subsistence in terms of feed and fodder/ medicines.

5. Health Management
Vaccines are available for a number of pathogenic contagious diseases like Peste des petites
ruminant (PPR), Contagious Caprine Pleuropneumonia (CCP) and Enterotoxaemia (ET). The
large commercial farms usually practice vaccination and deworming to their goat flocks. The
small and landless farmers get their animals treated after the appearance of disease in their flocks.
Usually the government support the landless farmers free of cost of vaccination. Recently, FAO
has launched a program in Pakistan for eradication of PPR. Under that Program, free vaccine
is be provided to small ruminant farmers in the country. Due to the tropical environment, the
parasites are a major problem in goat flocks. In Northern areas (Gilgat Baltistan), people use
the leaves of the peaches and outer cover of pomegranate for the control of internal parasites
in small ruminants.

6. Goat Milk Production
Goat milk is generally used for domestic consumption by the farmers or is mixed with cow/
buffalo milk. It is not sold through retail shops. However, a certain demand does exist for goat
milk due to its medicinal value against some ailments. Flocks of goats in milk are moved
from street to street in towns. They are milked in the presence of the customer on demand.
Otherwise, the customers go to the flock owners where the does are milked before them.
In the cooler North and Northwestern regions of the country goat milk is also used for the
preparation of soft cheese. Goat milk in the South and Southeastern hot arid areas are also
converted into “ghee” which can be stored for long periods without spoilage. Shepherds use
the goat milk for their home consumption. Goats produce about 2.0 % (801 thousand tons) of
total milk produced in the country.
The increase in milk production is not due to increase in milk yield per head but it is due to
increase in number of milking goats. Total milk production from different livestock species in
Pakistan are given in Table 3.
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Table 3. Milk production from different livestock species in Pakistan (million litres)
Species
Goat
Sheep
Cow
Buffalo
Camel
Milk (Gross Production)

2010

2011

2012

759
36
16,133
28,694
818
46,440

779
37
16,741
29,565
829
47,951

801
37
17,372
30,462
840
49,512

Economic survey of Pakistan, 2013 [5]

Due to low consumer preference, goat milk does not get special price. In most of the cases, the
goat milk is usually mixed with buffalo and cow milk and sold at the same price as buffalo’s/
cow milk.

7. Consumer Preference and Price
Buffalo milk is preferred by the people of Pakistan probably due to its high fat content. Some
people say that they feel specific odor in goat milk. However, it makes a good substitute for
people living in those areas where there is a shortage of cow or buffalo milk. Goat milk is
also highly suitable for nourishment of the babies and has medicinal properties in some forms
of illnesses. There is probability to develop niche market of goat milk around big cities like
Karachi, Lahore, Islamabad and Quetta. Due to low consumer preference, goat milk does not
get special price. In most of the cases, the goat milk is usually mixed with buffalo and cow milk
and sold at the same price as buffalo/cow milk. Value addition of goat milk like converting into
cheese and baby food can develop the dairy goat industry in the country.

8. Challenges and Solutions to Enhance Dairy Goats Farming
There are many challenges for goat production in Pakistan. A few of them are listed below
along with possible solutions.
i) Feed shortage. One of the major challenges is inadequate feed which has limited animal
productivity by 60-70% of their genetic potential. It is important to expand and make
efficient use of available feed resources in the country.
ii) The lack of availability of genetically superior breeding bucks. Selection of the best bucks
for breeding initiation and record keeping by farmers is inevitable. Selection and exchange
of bucks among farmers could result in better replacements stock and higher production
performance in future generations.
iii) Lack of incentives for goat farmers. Arranging credit facility and competition among
farmers can act as catalyst to popularize goat farming. This has been experienced in a
GEF project [8].
iv) Lack of awareness. Training of farmers for modern animal husbandry techniques can
revolutionize the goat industry in the country.
v) Contagious diseases. The presence of contagious diseases like Peste des petites ruminant
(PPR), pneumonic pasturellosis (CCP) and enterotoxaemia (ET). A recent study reported
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the loss of USD 3.1 million annually due to PPR in the country. Diseases are major threat
in tropical developing set ups like Pakistan where unavailability of veterinary services is
resulting in high mortality rate in goats. The suggestions for coping with these problems
are the availability of credit, vaccination and government attention.
vi) Poor management practices are responsible for low productivity and improvement if
suggested will enhance productivity.
vii) Lack of marketing infrastructure. The development of marketing infrastructure, sharing
of information and use of information technology for sale of live animals can also play a
significant role in developing goat farming.
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Abstract Dairy goat is expected to complement the dairy cattle to fulfill the high local demand for milk
in Indonesia. The exact population of dairy goats in Indonesia is not known, but it has increased rapidly
in the last decade. To accelerate the population growth and enterprices of dairy goats, the government
has created various programs. However, the milk yield of dairy goats is very low therefore, research
have been focused on improving the milk yield and quality as well as animal health. Supplementations
of herbs and minerals as well as utilization of fermented fibrous feed as sources of active compounds
have shown to improve milk yield and quality and health of Etawah cross bred goats. Supplementation
of temulawak (Curcuma xanthorrhiza, Roxb) and garlic as herbs, minerals and inclution of coffee husks
fermented with Pleurotus ostreatus improved blood profile, milk quality, udder development and health
of dairy goats. It is concluded that dietary inclution of feed containing bioactives compounds and
correction of mineral status of goat improve milk yield and quality and health status of dairy goats.
Keywords Goat, Herbs, Mineral, Fermented feed, Milk

1. Introduction
Use of herbs as feed supplement for medicinal purposes is common among goat farmers. They
have used traditional herbs treat and control diseases such as diarrhea, wounds, colds, worms,
and reproductive disorders. However, there has been little documented information of the
application of herbal medication in dairy goats in Indonesia. In many countries, this knowledge
is passed on from generation to generation informally within families or communities [1].
Some ruminant farmers have excellent knowledge of ethnobotany, which has formed the basis
for screening plant materials as potential sources of medicinal drugs [2].

2. Discussion
2.1. Response of ruminant and dairy goats to feeding of curcuminoid
Temulawak (Curcumaan xanthorriza, Roxb) containts 15.000 ppm of curcuminoid composed
of curcumine, desmethoxycurcumine, dihidrocurcumine, hexahidrocurcumine and octahidrocurcumine. Volatile oil in C. xanthorrhiza is 3- 12% which made up of 33.2% xanthorrizol,
10.4% curcumene, 10.0% furanodiene, 7.7% camphor, 7.5% germacrone,6.1% β-elemenone
and 5.9% curzerenone. The components were grouped into monoterpene hydrocarbon (0,7%),
monoterpene oxygenated (10,4%), sesquiterpene hydrocarbon (28,5%), and sesquiterpene
oxygenated (54,0%) [3, 4].
It has been reviewed that feeding mixed pasta composed of temulawak and fermented cassava
offered at 5-10% forage dry matter increased milk yield and reduced butter milk in lactating
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beef cattle [5]. Feeding blocks containing temulawak to lactating beef cattle increased milk
yield and butter fat. Inclution of mixed pasta of temulawak and fermented cassava increased
milk yield while feeding block containing temulawak, fish oil and corn oil increased butter fat
content in dairy cows. In addition, feeding block containing temulawak improved reproductive
performance by reducing estrous post partus and service per conception and day open of dairy
cattle. Etawah crossbred offered mixed temulawak and fermented cassava at 7.5% forage dry
matter increased 40% milk yeald, and reduced 10% butter fat.
An experiment was designed to elucidate the response of dairy goats to feeding of curcuminoid
from C. xanthorrhiza, Roxb. Twenty etawah crossbred goats in late lactation were used in the
66-day experiment. The result indicated that commercial curcumin (asifit), ground temulawak
(GT) had no effect on dry matter intake but reduced dry matter digestibility (Table 1). The
reduced digestibility might be associated with an antibacterial activity of the curcuminoid.
Dietary addition of temulawak improved milk quality indicated by reduction mastitis score,
total plate count (TPC), and S. aureus content in milk. Blood erythrocyte and leukocyte were
improved by feeding ground temulawak [5].
Table 1. Milk yield, milk quality and blood profile of late lactating Etawah crossbred goats offered
diets supplemented with asifit (a comercial extracted curcuminoid), ground temulawak (C.
xanthorrhiza, Roxb) and yeast [5]

DM intake, g/d/h
DM digestibility, %
Milk
Yield, g/d
SCC, cel 105/ml
Mastitis score
TPC, cfu 103/ml
S. aureus, 102 cfu/ml
Blood profile:
Hemoglobin, g/dl
PCV, %
Erythrocyte,106/mm3
Leukocyte, 103/ mm3

Basal

Asifit

Yeast (Y)

GT

YGT

1229
77.09ab

1129
78.66abc

1273
84.82c

1154
73.77a

1240
83.49bc

391 ±144
71.8
2.50±0.58
2.68±2.72
15.9

524 ±172
73.9
2.50±1.00
1.87±2.78
2.31

521±311
570.7
2.25±0.96
2.70±2.21
16.5

372 ±221
179
2.50±1.00
2.45±1.76
2.7

378 ±211
62
1.25±0.50
5.05±6.98
222.0

9.65±0.63
25.89±4.57
16.60±3.67
14.45±3.01

9.17±1.29
24.63±3.76
19.57±3.03
12.53±3.74

9.89±0.89
26.48±2.39
17.67±3.67
13.19±4.61

9.36±0.71
22.81±0.92
18.91±2.75
15.19±1.64

9.97±1.25
27.30±1.59
19.36±4.37
12.53±3.13

Note: Experimental ration Basal = basal diet, Asifit = basal + 3 tablet asifit, Yeast = basal + 5 g yeast, Ground
temulawak (GT) = basal + 20g temulawak, YGT =basal + 5 g yeast + 20g temulawak. Mean values with different
superscript, differ significantly (P<0.05).

2.2. Response of dairy goats to dietary inclusion of garlic
Many herbs are usually used as spices and medicines. Garlic ( Allium sa vum ) has been used
as a feed additive for medicinal purpose. There are many studies on the effect of healing and
medicinal properties of garlic. Garlic ( Allium sa vum ) contains 0.1–0.36% (usually ca. 0.2%)
volatile oil, allicin (S-allyl- -cysteine sulfoxide), S-methyl- -cysteine sulfoxide, enzymes
(e.g., allicinase, peroxidase, and myrosinase), ajoenes (E,Z-ajoene, E,Z-methylajoene, and
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dimethylajoene), protein (16.8%, dry weight basis), minerals, vitamins (thiamine, riboflavin,
niacin), lipids and amino acids. The volatile oil of garlic contains allicin (diallyldisulfideS-oxide; diallyl thiosulfinate), allylpropyl disulfide, diallyl disulfide and diallyl trisulfide as
the major components, with lesser amounts of dimethyl sulfide, dimethyl disulfide; dimethyl
trisulfide, allylmethyl sulfide, 2,3,4-trithiapentane, bis-2-propenyl tri-, tetra-, and pentasulfides,
and other related sulfur compounds. Most published data since 1892 have indicated diallyl
disulfide to be the main compound in garlic oil (60%). However, one study indicated that
diallyl trisulfide was dominant in freshly distilled oils. Other volatile compounds present
include citral, geraniol, linalool, and α- and β-phellandrene. Prostaglandins A 2 and Fla were
isolated from a homogenized garlic extract. High-molecular weight fructans and agglutinins
(homo- and heterodimeric mannose-binding lectins) were also isolated from garlic [6, 7].
Garlic reduces cholesterol and triglycerides in the blood. Garlic clofibrat similar increases good
cholesterol (HDL) cholesterol and lower bad (LDL), thereby reducing the metabolic disorder
of blood fat, anti-active multiple sclerosis coronary, cerebral arteries, peripheral arteries. Garlic
has significant effect on the immune system and increase the activity of the lymphocytes cyte
especially CD4 cells help the body to protect cell membranes against damage to chromosomal
DNA, anti-virus and anti-infection. Antibacterial: Substances Azoene, dianllil disulfide,
trisulfide diallil-active ingredients and other sulfur-containing (created when fresh garlic
pound) capable of inhibiting 70 types of gram (-) and gram (+) bacterial diseases including
leprosy, and tuberculosis [8].Utilization of garlic by farmers and researchers has been done and
the results showed that they have better effect to the health status and production performance
of Etawah crossbred goats. Dietary inclusion of 15 g/head/day of garlic in ten lactating Etawah
crossbred goats had no effect on blood status but improved mammary gland development
(Table 2). Milk yield reported by the farmer (Bangun karso farm) with same treatment has
twice higher (3L/day) compared to control (1.5 L/day).
Table 2. Blood profile and mammary gland performance of heifer etawah cross bred goats fed garlic
garlic (Allium sativum) as feed supplement during 12 weeks [9]

Blood profile :
Erythrocyte, 106 /ml
Haemoglobin, g%
Haemotocrite, %
Leukocyte, 103/ml
Lymphocyte, %
Monocyte, %
Neutrophyl, %
Eosinophil, %
Mamary gland:
Diameter, cm
Length, cm
High, cm

Contol

Control+Galic

% Diference

10.28
8.55
30.25
15.15
54.75
2.80
39.00
2.60

11.98
8.80
34.00
13.39
55.40
2.40
41.00
3.40

16.53
2.92
12.40
11.62
1.19
14.29
5.13
30.77

10.94
6.95
1.73

11.81
7.44
1.89

7.95
7.05
9.24
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3.3. Response of dairy goat to supplementation of minerals
Micro mineral deficiency creates various health problems and reduces the production
performance of animals. In Indonesia, ruminants might experience Zn and Cu defficiency [10].
Most feed recorded low Zn content and thus diets may not meet the mineral requirement for
optimum production. Dietary Zn supplementation has shown to increase daily weight gain of
young male Friesian Holstein [11]. It is reported that dietary supplementation of Zn improved
antibody of sheep exposed to transportation stress [12].
Response of ruminal fermentation pattern was observed in 18 Etawah crossbred goats for
8 months [13]. Dietary supplementation of Se-proteinate increased VFA in rumen liquor of
the goats (Table 3). The goats were unaffected by Se-proteinate supplementation up to 0.4
ppm Se in Se-proteinate form. Dietary supplementation of Zn-PUFA-lysinate had no effect on
the production performance of Etawah cross breed. However, supplementation of Zn-PUFAlysinate combined with addition of ammniated elephan grass, hidrolysed poultry feather, and
cassava leaf meal inproved growth rate and reduced body fat deposition [14]. However dietary
supplementation of Zn-PUFA-lysinate had no effect on dry matter intake, dry matter and fiber
digestibility, milk yield, milk protein, butter fat and solid non fat [15].
Table 3. Nutrient intake, digestibilty, characteristic of rumen liquor, and daily gain of Etawah cross
breed offered ration supplemented with Se-proteinate [13]
Dietary treatments
Intake (g/d):
Dry matter
Protein
DE (Kcal)
Rumen liquor:
NH3 (mM)
Total VFA (mM)
Digestibility (%):
Dry matter
Protein
Fiber
N retention (g/d)
Daily gain (g/d)

Control

0.2 ppm Se

0.4 ppm Se

541
81.64

555
83.21

534
81.45

1.279

1.293

1.274

13.56
39.47b

17.77
80.00a

17.29
74.67a

69.96
78.39
56.51

68.78
76.51
54.19

68.99
79.76
55.03

6.23
45.36

6.56
45.36

6.57
48.45

Note: Means on the same line with diferent super script, differ significantly (P<0.05)
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Table 4. Nutrients intake, body composition, daily gain of Etawah cross breed fed diet supplemented
with Zn-PUFA-lysinate and diets containing hidrolised poultry feather (HPF) and cassava leaf
meal (CLM) [15]
Dietary tratments

Dry matter intake (g/d):
Digestibility (%):
Dry matter
Protein
Crude fiber
Daily gain (g/d)
Body composition (%):
Water
Fat
Protein
Minerals

Control

Elephan
grass (EG)

EG + HPF

EG + HPF
+ CLM

EG + HPF +
CLM + Zn-PUFA

372b

343a

329a

402b

380b

74.3b
72.0b
41.5a
74.7b

71.8b
70.6b
62.0b
65.5a

72.3b
66.8a
72.3b
68.5a

67.8a
62.2a
57.2a
89.3b

68.7a
64.7b
54.8a
90.8b

58.5b
18.5b
16.6b
4.14a

58.6b
18.4b
16.6b
4.15b

58.5a
18.5b
16.6b
4.14a

54.5a
18.4b
15.6a
4.14a

58.6b
18.3a
16.6b
4.15b

Note: Means on the same line with diferent super script, differ significantly (P<0.05).

3.4. Response of dairy goats to fibrous feed fermented with Pleurotus ostreatus
Biological treatment has been introduced to improve the nutritive value of agriculture by product.
The treatment is low cost and it has positive environmental and biological benefits. Pleurotus
ostreatus produce ligninolytic extracellular enzymes such as laccase, lignin peroxidase and
Mn peroxidase [16]. The mushroom is a primary decomposer of lignocellulosic materials, and
therefore it has been cultivated on wide range of lignocellulosic subtrates such as wheat straw
and cotton husk [17, 18]. P. ostreatus possesses a number of biogically active compounds,
which have been utilized as health-enhancers and metabolic modifiers [19, 20, 21].
An experiment was conducted to elucidate the benefits of dietary inclution of fermented coffee
husks with Pleurotus ostreatus for 60 days. The experiment used 12 Etawah cross breed dairy
goat suffering from subclinical mastitis with the score +1 according to California Mastitis Test
[7]. The treatment diet contained 6% coffee husks fermented with Pleurotus ostreatus . The
goats were fed the diet contained 11-12% crude protein and 55% TDN at 3.5% DM of body
weight for 45 days. The goats offered diets with coffee husk showed better blood profile and
udder health condition than those in the control diet. Dietary inclusion of fermented coffee
husks increased butter fat, protein, solid non fat and total solid and reduced somatic cells
count in milk. The daitary treatment increased white blood cells, hemoglobin and packed cell
volume (Table 5). The data indicated that dietary inclution of fermented coffee husk fermented
with P. ostreatus improved the immunity of animal [22].
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Table 5. Performance of lactating Etawah cross breed goats offered diets with or without 6% coffee
husks fermented with Pleurotus ostreatus [22]
Variables
Goat, head
Body weight, kg
Nutrient intake, kg
Dry matter, kg/h/d
Protein, g/BW0.75/d
Fat, g/BW0.75/d
Crude fibre, g/BW0.75/d
Nutrient digestibility, %
Dry matter
Protin
Crude fibre
Milk:
Milk yield, kg/h/d
Total solid, %
Protein, %
SNF, %
Milk SCC, 105 cells/ml
Blood:
Haemoglobin, g/dl
Packed cell volume, %
Red blood cells, 106/mm3
White blood cells, 103/mm3

Values
12
35-45 kg
1.33-1.67
7.85-14.16
1.46-2.23
23.09-43.02
71.48-79.50
75.37-85.28
77.64-91.01
0.43-0.92
14.97-16.59
4.59-4.93
8.68-9.57
0.8-2.45
6.20-9.27
16.24-26.22
7.05-22.30
8.92-19.96

3.5. Response of dairy goats to fermented fibrous feed
Rice straw as one of agriculture by product has low nutritive value. Fermentation of rice straw
increased its nutrient digestibility and palatability. An experiment was designed to study the effect
of feeding rations composed of concentrate and ground fermented rice straw supplemented
with urea and a probiotic. A digestibility trial was conducted to study the apparent digestibility of diets with or without fermented rice straw using18 Etawah cross bred bucks with 11.5 year age. Another parallel trial was conducted to study the effect of feeding experimental
rations on reproduction, milk yield and its quality using 24 Etawah cross bred does with 1
to 3 years age. The experimental rations composed of concentrate and chopped fermented rice
straw, concentrate and ground fermented rice straw or concentrate and elephant grass [23].
The goats performance are reported in Tables 6 and 7 and Figure 1. The results indicated that
DM and CP intakes and apparent digestibility of DM were not affected by feeding of fermented
rice straw. However, apparent digestibility of CP in goats offered elephant grass was lower
than those fed rations with fermented rice straw. DM and CP intake of does was higher for
the elephant grass treatment but were not different between choped fermented rice straw and
82

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

elephant grass treatments. Gestation length, litter size, body weight of does during pregnancy
and lactation, the body weight of kids from birth to weaning, milk yield and quality of milk
were not different ammong treatments. These results suggested that fermented rice straw can
be used to substitute the elephant grass in lactating goats.
Table 6. Nutrients intake and digestibility in Etawah cross bred goats offered diets composed of
concentrate (65%) and fermented rice straw or fresh elephant grass (35%)
Variables
Buck, head
Weight, kg
Age, year
Nutrient intake:
Dry matter intake, g/day/head
Crude protein, g/day/head
NDF, g/day/head
Ca, g/day/head
P, g/day/head
Digestibility, %
Dry matter
Crude protein
NDF
Ca absorption
P absorption

Bucks

Does

18
21.8-38.56
1.0-1.5

24
30.03-41.47
1.0-3.0

430-770
45-79
264-517
1.16-3.69
1.11-4.00

1008-1264
97-128
625-867
1.89-3.87
3.51-6.48

53.59-79.90
56.95-85.08
48.20-75.41
11.10-72.38
38.47-75.04

-

Table 7. Does reproductive and kids performance of Etawah cross bred goats offered diets composed of
concentrate (65%) and fermented rice straw or fresh elephant grass (35%)
Variables
Does, heads
Gestation period, days
Litter size, kids
Dam Weight, kg
Onset of pregnancy
On day partus
Post lambing
Last day lactation
Weight gain during gestation
Weight loss during lactation
Kids weight, kg
Birth
Weaning (3 months old)

Values
24
147-153
1.04-2.22
28.33-43.83
53.28-63.12
36.12-55 .14
36.00-47.19
11.86-21.30
2.24-9.47
2.20-4.60
10.2-17.6
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Figure 1. Growth pattern of kids born from and reared with does offered ration composed of fermented
rice straw or elephant grass.

4. Conclusion
Dietery inclution of feed containing bioactives compounds and the correction of mineral status
of goat improve milk yield and quality as well as health status of dairy goats.
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Abstract Bangun Karso’s dairy goat farm (Bangun Karso Farm) is located in Babakan, Palasari
village, Cijeruk sub-district, Bogor regency, West Java, INDONESIA, built in 1996. Initially, the farm
was located in the hilly areas with around 1.8 ha, owned by someone who lived in Jakarta. With his
persistence, Bangun Dioro, the owner, now has enlarged the area to 16 ha. Besides producing dairy
goat, Bangun Karso Farm also runs farming for sheep, dairy cattle and beef cattle. Bangun Dioro has the
ability of farming by practicing in Indonesian Research Institute for Animal Production (IRIAP), Bogor.
Because of his dedication, skill, discipline and entrepreneurship, Bangun Karso Farm has become one of
the most famous dairy goat farm in Indonesia. Some achievements or championships trophiesthat he has
achieved are: (i) The best Etawa goat farmer in West Java from the year 2005-2007, (ii) Second position
in 2007 national competition of the Etawa goat, and (iii) The first winner in the national competition of
the dairy goat farmer group in 2007.
The breed consists of local breed of Etawa Grade (PE) and the crossing of PE and Saanen goat. The
number of the dairy goat owned by the Bangun Karso Farm is 244 heads, consist of 144 PE goats, 35
of pure Saanen, and 65 of the crossing of PE and Saanen. The stock composition based on the age and
sex are as follows: 15 bucks, 40 lactations, 100 pregnant, and 69 others. The number of the population
always changes, since Bangun Karso Farm also conducts business trading. Compared to the year 1996
when he first started the business, he only had few goats and now has increased more than 1,000% in
2014.
Bangun Dioro is the type of farmer that has an ambition to move forward. He always finds new innovation
to be applied to increase the farm’s production. Bangun Dioro communicates intensively with scientists
from IRIAP/ICARD, universities and research institutes. Furthermore, he has worked along on some
researches from many aspects, such as feeding strategies, reproduction, veterinary, breeding, etc. His
dairy goat farm always tries to increase the milk production, by doing selection and crossing, also by
using local feed optimally. The use of Indigofera sp and cassava (Manihot glaziovii) leaf has managed
to reduce the feedcost, and in the same time increase the quality of milk of the crossed goat.
From 40 lactating dairy goats, it can produce 55 liter of milk each day. Milk is usually sold fresh or
frozen, with the price around Rp27,500-30,000/liter. The price of milk from PE goat and crossed goat
are the same, even when in other farms the milk from crossed goats are sold cheaper. The market area is
not only in Bogor, but also reaches to Jakarta. The main consumers are those who have tasted the benefit
of milk goat for the health. In a limited amount, the milk is also sold in the satay restaurant owned by
Bangun Dioro himself, located in Bogor, and is sold as juice. In his restaurant, the special course is low
cholesterol sheep satay.
In average, the PE goat can produce between 1 – 1.5 liter/day, and the crossed goat produce between
2 - 4 liter/day. The production period is around 4 months, and reaches its peak at the 3 - 4 week. Some
crossed goats can produce more than 4 liter milk/day at their peak period. The feed and the stocks’
health are always the main attention, so that stocks can produce in long term. Kids are sometimes given
cow milk after colostrum (15 days after birth), because cow milk are cheaper compared to goat milk (Rp
6,000/liter vs Rp27,500/liter). The feed cost of adult goat is around Rp3,500/head/day, even with the
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dynamic fluctuation of concentrate price. The classic issue faced by Bangun Karso Farm is the attempt
to expand the market with a competitive price.
The success of Bangun Karso Farm owned by Bangun Dioro has also achieved an appreciation from
President SBY. This is achieved by the right combination of: (i) Entrepreneurship, (ii) Discipline and
hard work, (iii) Guidance and support of innovative technology, and (iv) Capital access. In view of this,
other farmers who are willing to succeed like Bangun Karso Farm should follow the 4 points above.
Keywords Goat, Milk, Farm

1. Introduction
Dairy goat has already been developed in Indonesia since there was an introduction of Etawa
goat (Jamnapari) which was imported from India on the Dutch-East Hindi time (Agustra, et
all. 2014). Etawa goats, which have a big-tall posture, then were being crossed with the local
small size Kacang goats (Fransiska, 2013). The kids that we got based on the crossed have
developed widely on some regions in Indonesia and been known as the Etawa Grade (PE).
Kaligesing, which is located on the borderline of DIY and Central Java, is one of the centers
of PE goat in Indonesia (Kelik, 2014). From this place, PE goats are spreading all over the
country until Sulawesi, Borneo, Sumatra, Bali, East Java, and West Java.
One of the farms who develops PE goat in West Java is Bangun Karso Farm. Even though this
farm is known as the dual purpose farm for milk and meat, this farm also gives lots of attention
to produces milk and breeding stock. The PE goat price is a lot higher than the Kacang goat,
moreover, for the breeding stocks which have good postures, can get price for 10 times higher
than the regulars (Kelik, 2014). There is also a tendency that the farm keeps these goats just
for hobby (Setiawan, 2008), even though the stocks are directed to produce milk (Fransiska,
2013). Based on those things that have been mentioned above, the breeding stock price can get
into millions of rupiahs.
Bangun Karso Farms is located in Babakan, Palasari Village, Cijeruk Region of Bogor, West
Java, Indonesia. This farm was first established with only few PE goats since 1996. The
location of the farm itself is on relatively cool mountains with a high numbers of rainfalls.
There is always rain throughout the year with high intensity on November to April. Most of the
green feed is gotten from its own farm, unless the weather gets very dry on July to September,
therefore they need extra feed from the outside. At first, this farm only has 1.8 ha area and
it was belong from someone who lives in Jakarta. With his passion and hard work, Bangun
Dioro, the owner of this farm, has managed to buy his own land for his farm and the farm itself
has already reached 16 ha area.
This paper will elaborate about the success of Bangun Dioro on his 15 years of journey to run
his dairy goat farm. What factors and aspects that drove his success will also be written in
short. The writer expect, by reading this paper, it will give inspirations to other farmers who
want to develop their dairy goat farms. Data and information on this paper were collected by
having interviews with the owner itself and also by observing the condition of the farm on the
past few months.
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2. Bangun Karso Farm
Dairy goat is a small ruminant that has special meaning for small farmers in Indonesia
(Syahrianasabil 2014). Usually, farmers are not only become users or keepers, but also become
the producers, even some of them also become breeders. The maintenance of the farms is
relatively easy compare to the dairy cattle. Usually, farmers have PE goats specifically, just
like dairy cattle farmers. It has little differences with the Bangun Karso Farms who also breed
other stocks. Besides having dairy goats, Bangun Karso Farm also have some sheep, dairy
cattle, beef cattle, and buffalo. However, the focus of this business is to produce goat milk.
This farm is maintained by the owner itself and receives extra help from some workers to
take care of the stocks and the fields. The maintenance of the farm is being done simply
and manually, but this farm has already adopted various innovations in feed, reproduction,
veterinary, and marketing. The recording has been done in a simple and limited way. All the
simple notes itself have been used to make some business decisions, especially when they
want to sell stocks. The kids which come from parents with high records of milk production,
will be sold more expensive.
Production cost and income in this company has not been separated between the goat, sheep,
and cattle business. When the cow milk price is good, the farm keep a large number of dairy
cattle. On the other hand, when the cow milk price falls, and the feed become more expensive
just as this moment, all the dairy cattle are sold. The beef cattle for fattening also have its
own ups and downs, and up till this moment, there are only few cows left. At the moment, the
feeder cattle price for fattening is very expensive and for the future it is predicted that the price
will fall because of the plan from the government policy to have a massive import from other
country. The numbers of buffalos are limited and the main goal to keep the buffalos is to be
sold. Meanwhile, numbers of sheep are quite many, whether for breeding, fattening in order to
produce low cholesterol meat, or for the Qurban day. The dynamics of sheep populations are
very high, whether for the income or the expense throughout the year.
Bangun Dioro is a farmer’s child in Central Java. He went to Jakarta to join the military. On
his leisure time, Bangun studied about sheep and goat in Indonesian Research Institute for
Animal Production (IRIAP), in Bogor. It was his realization of his military role in “ABRI
double function”. While practicing in IRIAP, he didn’t introduce himself that he was in the
army. He helped to clean the barn, feed the stocks, taken care of the stocks, and so on. When
he felt that he was already good enough, he started to have his own livestock. On his journey,
he always communicated with the researchers and IRIAP employees. That’s why he masters
almost every technology for taking care of the farm, such as estrus synchronization, sheep
shearing, vaccination, and milking, in a right and good way.
Because of his hard work, skills, discipline, and his entrepreneurship spirit, Bangun Karso
Farm has become one of the most famous dairy goat farmers in Indonesia. At the time, there
are many researchers, students, and extention workers who did some activities in Bangun
Karso Farm. Moreover, he has been asked to be an invited speaker in workshops, seminar, and
discussion. Many of PE goat farmers in Indonesia, know Bangun Karso Farm by its intensity
to communicate in social media, Facebook. Some of the awards that has been achieved are:
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: (i) The best Etawa goat farmer in West Java from the year 2005-2007, (ii) Second position
in 2007 national competition of the Etawa goat, and (iii) The first winner in the national
competition of the dairy goat farmer group in 2007.

3. Business Development
Bangun realized that having goats for milk production provide some profit fairly. However, the
profit is relatively not big, because the number of productive goats is less than the total stocks
in the farm. Therefore, he began to sell the kids which are not used as replacement. The profit
that he got from the selling is quite big and it inspires him to expand the trading business.
The limitation of barns and workers made it impossible for Bangun to add his stocks population
fast. Many effort has been made by teaching some farmers from his birth place in Banyumas
– Central Java. He gave some asset or fund to his colleges who live there. Using this way,
the development of his business grow faster. The farmers who corporate with him also feel
so pleased because they get the chance to build their own business without looking for fund.
Besides that, Bangun is also good on marketing his stocks, whether for the other dairy goat
needs, or for fulfilling other livestock need during the “Qurban”.
The stock marketing is not only for the dairy goats but also for other stocks that the farm has.
Usually, he buys stocks for East Java, Yogyakarta, and Central Java. After keeping them for a
while, if the price is profitable, those stocks are sold. The buyers are not only from the farmers
or butchers, but also from the government project sites in Banten and few regions in Sumatera.
The profit that he gets from this business is mainly invested again to strengthen his business
core, especially to buy areas that can be used to plant grass and legume tree.
Gradually, the goats’ population in Bangun Karso Farm is increasing. It effects on the raise of the
total milk production, but the PE goat productivity is relatively low. By having knowledge that
he got from IRIAP, Bangun tried to do crossing with the Saanen goat. Surprisingly, the result
of this crossed turn out to be pretty good and the milk production could increase significantly.
However, the quality of Saanen goat milk or its crossed breed is different compare to the PE
goat milk. Consumers don’t really like it because it looks watery. Using skills, innovations,
and based on his experiences, Bangun has finally accomplished to make a formulation that can
increase the milk quality. Nowadays, the cross breed goat milk is equal to the consumers’ taste
and by itself can be sold with the same price as the PE goat milk.
At the moment, the dairy goats population are about 244 goats which consist of 144 PE goats,
35 pure Saanen goats, and 70 cross breed Saanen and PE 70 goats. The composition of the stock
is based on the age and sex is: 15 adult male, 32 kid male, 50 lactation does, and 100 pregnant
female and 30 kids. The stocks are kept in few barns and separated based on its physiologist
conditions and age. Compare to his first attempt which was started by only 8 goats in 1996, at
the time his dairy goat population has increased multiple times. This achievement has brought
Bangun Karso Farm to achieved many awards and being known widely in the community of
goat farmers in Indonesia.
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4. Management of Maintenance and Feed
Basically, the stocks are kept intensively and kept in barns individually or group. There are 3
barns which specifically built for dairy goats. Meanwhile, near the goat barns there are sheep
barns and sometimes cows/buffalos. The models of the elevated barns and made by local
product especially the woods. Meanwhile the roofs are made from clay, thus it won’t be hot
on the day time. The shape of the barn itself is based on the IRIAP researchers’ lead by some
modifications according to the local condition. At the moment, all of the goat barns are full.
The lactation goats are put in individual barns along with her kids. The others are places
in group barns according to their physiologist status. The number of stocks in a group is
adapted by the wide of the barns with 4-5 goats at top. Feed and water are also available on the
barn. Good farming practices has been done well, but still modified according to the situation
especially about feeding. Everyday the barn is cleaned. The manure which is mixed with the
urine and the feed left over are collected and transported to the grass field.
Various kinds of grass and legume tree which are planted on the farm are King Grass, Indigofera
sp, “Singkong Karet” (Manihot glaziovii), and so on. On the rainy season, the productions can
fulfill all of the stocks’ needs. Unfortunately, when the number of stocks increasing, and the
rainfall is decreasing on the dry season, the farm has to look for feed from outside. Many kind
of leaves are used and the composition is adapted with the available feed, but the main feed
for the livestocks are consist of grass, Indigofera, Singkong Karet leaves, and other leaves and
concentrate which usually made from rice brand, waste product of tofu, and so on.
At the moment, there has been made some silage which is made from Singkong Karet leaves
which is mixed with molaces and places in a plastic barrel, then being kept for several days.
When stocks are given this silage, we can decrease the concentrate, so the feed cost can be
minimize as much as possible. The amount of the feed is given based on age or size of the
goats, sex, and physiological states. The stocks are feed two times a day with the sequence of
grass in the morning, concentrate, and so forth.

5. Entrepreneurship Spirit
Bangun Dioro is a prototype of a farmer who has a big goal to move forward. He also looks
for innovation that he can applied to increase his farm productivity. He also builds a very
intensive communication with some researchers in IRIAP, universities, and many research
institutes. Moreover, at this time there have been lots of research deals in many aspects, such
as feeding, reproduction, veterinary, breeding, etc. This goat farm has always tried to raise its
milk production, such as doing a selection and cross breeding, and also try to maximize the
usage of local feed. The usage of Indigofera and Singkong Karet leaves have already minimize
the feed cost and at the same time increase the quality of the cross breed milk.
From 40 productive dairy goats, everyday the farm can produce 55 liters of milk. Usually the
milk is sold fresh or frozen, with the price around Rp 27.500, – Rp 30.000,- per liter. The prices
of PE goat milk and cross bred milk are the same, even though in other farms they usually sell
the cross breed milk cheaper. The marketing of the milk is not only in around Bogor, but also
in Jakarta. The main consumers of goat milk are those who find the benefits of goat milk for
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their health. In a limited amount, the milk itself is sold in a satai restaurant which also belongs
to Bangun Dioro in Bogor. On the restaurant, they sell special product, low cholesterol sheep
satai.
The milk productivity for PE goat is 1-1,5 liter/day and 3-4 liter/day for the cross breed goat.
The production time is around 4 months and the peak production time achieved on the third
week until the eleventh. Therefore the feeding and health problem will always be their concern,
thus the stocks can produce milk in a long term period. The kids sometimes are given cow
milk after their colostrums periode (15 days after they are born), because the cow milk is a
lot cheaper than the goat milk (Rp 6.000/liter vs Rp 27.500/liter). The feeding cost for an
adult goat is around Rp 3.500/day, even though there is fluctuation because of the concentrate
dynamic price. The classic problem that Bangun Karso Farm faced is the attempt to expand
the market range with an attractive price.

6. Discipline and Hard Work
As a farmer’s boy who get trained by the military, Bangun is a hard worker and discipline
farmer figure. Every morning, he always goes to the barns and checks his stocks conditions,
feeds them, and gives instruction to his employees. As the owner and also the manager of the
farm, Bangun always gives examples to his employees to work professionally. The effect of
his hard work and discipline has made a fruitful result. The barns is well maintained and clean,
and also the farms. Those results put some effects to the condition of the stocks which turn out
to be healthy, grow so fast, and highly productive.
During the week end, Bangun often goes out of the city for bussiness trip or to find stocks for
his trading, but he always control his farm by telephone or text messages. The other important
thing is his family also lives on the farm; therefore critical problems can be dealt fast. For some
cases, his wife also plays an important role to develop his business.
Not only applying his hard work and discipline on his business, Bangun also build a warm and
friendly atmosphere at his work. That’s why all of the employees can work comfortably and
responsibly. This effort is proofed whenever he is not stay on his farm, the employees can take
some visitors so well and friendly.

7. Technology Innovation
Bangun Karso Farm success on applying the innovative technology is not far from his spirit
to move forward. His communication with the researchers from IRIAP, ICARD, and IPB is
also well maintained. Even, lots of students from many universities come to do some research
on this farm. The researcher usually inform the newest innovation that can be applied on this
farm directly.
Most of the innovation that have been applied are the feeding technology and breeding,
meanwhile the other innovations have already being done but didn’t have significant result.
At the moment, Bangun is trying to produce low cholesterol meat. This trial is being done to
sheep, but it can also being applied to goats.
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Bangun doesn’t hesitate to keep learning from anyone, but the best teacher is ‘experience’ or
the field practice. Building network with researchers is also beneficial to understand more
about the new innovation and also synergize the experience on the field.

8. Funding
The success of Bangun Karso Farm on developing his business is a result from the funding
from many investors. However, at the moment he’s trying to make a breakthrough on getting
more funding from investors’ funds. This model of investment is still focusing on sheep
business, but the effect is beneficial for the whole business. The benefits that he gets from the
dairy goat business are invested more to buy/expand his property, fix the barns, expand the
grass field, and so forth.
The business success that he gets from 15 years of work is also a good opportunity on getting
business fund from banks or investors. However, Bangun is still a conservative person or very
careful, because he always considers the dynamic of farms business in Indonesia which is still
hard to predict.

9. Closing Remarks
The success of Bangun Karso Farm, which belongs to Bangun Dioro, has also got appreciation
from many people, including the President of Indonesia, Susilo Bambang Yudhoyono. Besides
that, many people have done a comparative study, internship, and research. This success is also
based on his right combination of: (i) entrepreneurship spirit, (ii) discipline and hard work, (iii)
guidance and support of the innovative technology, and (iv) funding access. Therefore, other
farmers who want to follow his success must learn from 4 of his combination above.
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Abstract This work was designed to find molecular markers in immunity genes of Beetal goat breed of
Pakistan in order to use them as a tool to select animals with better immunity level. Direct sequencing
was done to identify the genetic variations in the major histocompatibility complex (MHC) Class I
genes i.e. Interferon (IFN) alpha (IFN-α), beta (IFN-β) and gamma (IFN-γ). The 361 bp nucleotide
sequence was subjected to alignment analysis and it was observed that the sequence homology with that
of other goat breeds and sheep was 98%. This study on immunity genes in any goat breed of Pakistan is
the first of its kind and would help to identify the molecular markers for selection of animals with better
resistance towards diseases.
Keywords Immunity genes, Polymorphism, Molecular marker, Beetal goat

1. Introduction
Pakistan is enriched with a variety of livestock resources [1]. Goat is included among one
of the small ruminants which play an important role in the nutrition of landless, small and
marginal farmers of Pakistan [2]. Among the goat breeds of Pakistan, ‘‘Beetal” is important
due to its better production performance. Evidences suggest that genetic diversity at the
level of the major histocompatibility complex (MHC) is very important in vertebrates. MHC
variants have greater impact on different biological traits including susceptibility to infectious
diseases, immune response, individual odours mating preferences, pregnancy outcome, kin
recognition. These characteristics make MHC the best genes for molecular adaptation in
vertebrates [3]. The present study was designed to sequence the immunity gene (IFN-α for
better understanding of genetic diversity and its impact on phenotypic characteristics of Beetal
goat breed in Pakistan.

2. Materials and Methods
DNA was extracted from blood samples taken from 25 Beetal goats and migrated on 0.8%
agarose gel electrophoresis, Primers for Interferon (IFN) alpha (IFN-α), beta (IFN-β) and
gamma (IFN-γ) were designed through Primer3 software [4]. The amplification of targeted
regions (IFN-α: 361bp) was done through PCR using Bio-Rad C1000TM thermo cycler. The
amplified PCR products were submitted for sequencing and run on BLAST. The biological
sequence alignment was done using BioEdit 7.0.9.0 [5], sequence variation sites, nucleotide
diversity and haplotype diversity using DnaSP 5.1 software [6] and phylogenetic and amino
acid analysis by MEGA 5 program [7].
96

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

3. Results and Discussion
The nucleotide sequences of IFN-α gene fragments (361 bp) was aligned with reported
sequences of four species: sheep (Ovis aries; XM_004004404), cattle (Bos taurus; XM_
002689555, Bos mutus; XM_005898454), buffalo (Bubalus bubalis; AY323971), goat (capra
hircus; XM_005683619) using NCBI-BLAST. The sequence alignment showed that the Beetal
breed IFN-α has 98% homology with other goat interferon alpha sequences, 98% with sheep,
97% with cattle and 97% with buffalo.
The phylogenetic analysis of the IFN-α nucleotide sequences from different species using
MEGA 5, showed both of small and large ruminants have formed separate clades (Fig. 1). The
results showed that Pakistani Beetal goat breed is more polymorphic in MHC Class I immunity
genes (IFN-α) as compared to other reported goat breeds in the world. This study on immunity
genes in any goat breed of Pakistan provided useful information about the genetic architecture
of immunity in Beetal goat breed. This study significantly suggesting the identification of
helpful molecular markers for future use in animals selection with better immunity.

A Neighbor-Joining method based Phylogenetic tree based on INF-α nucleotide sequences
from different species using MEGA5.
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Abstract The aim of the research was to examine the effect of Growth Hormone (GH) genotype on
Etawah Grade goat. Observation was done on the kid performances to reach ideal weaning weight. Growth
Hormone polymorphism was analyzed using PCR–RFLP, amplification of GH fragment using primer
Capra hircus Growth Hormone (ChGH)-exon 2 F (5’-AAGTATCTGCACCCAGACATTTGG-3’) and
primer Capra hircus Growth hormone (ChGH)-exon 2 R (5’-CCTGACCACATCCTTACTTGGATA3’). The PCR product was digested by HaeIII restriction enzymes. The RFLP product was examined
by 1,5% agarose gel electrophoresis. Result indicated that using HaeIII restriction enzymes showed
polymorphism. Then, GH genotype did not affect all variables. More research is needed to obtain more
accurate results.
Keywords Growth hormone gene, Birth weight, Weaning weight, Daily gain, PCR–RFLP

1. Introduction
East Java is the most goat populated areas, that is number two after Central Java (Animal
Husbandry Statistics, 2006). Besides Local goat, Etawah Grade goat goat is a dominant in East
Java, especially to reduce the gap between demand and supply of beef.
Increasing in productivity can be done by improvement in genetic quality, management of
maintenance and improvement in feed and feeding. Genetic improvement can be done by
selection in the same breed and among breeds. The conventional selection takes a long time
(over two years) and expensive. Nevertheless, the efficient selection can be done with a
molecular based , that is Marker Assisted Selection ( MAS ), which is based on the presence of
genetic markers associated with a specific phenotype in cattle. With the utilization of genetic
markers, the more gain will be obtained by breeders. There are because: (1) Selection is done
earlier , i.e. by taking a sample of blood or hair follicles, then the goat genetic potential can
be determined without having to wait for an adult goat, (2) Reduce the cost of maintenance
as in conventional selection . In goats, the selection is generally done at the time of weaning
or 3-4 months old. With MAS, selection can be done earlier, in this case means shortening
the generation interval, (3) In the regional development policy can help fulfill the needs.
This research aims to study the early selection based genetic markers in the presence of this
polymorphism or genetic diversity based on growth hormone (Growth Hormone or GH), and
its relationship with birth weight and weaning weight on Etawah Grade goats and analysis of
genetic proximity between types of goats to obtain seeds.
The purposes of this study are: (1) to design a selection method based on the presence the
genetic markers (2) to study the presence polymorphism of Growth Hormone (GH) gene
in Etawah Grade goats. (3) To evaluate the effect of GH genotype on Etawah Grade goat
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performances based on the relationship between birth weight and weaning weight with its
polymorphism.
The benefits of the study are: 1) Science: the basis for the development of efficient and accurate
selection based on gene markers for growth; 2) Applied: the results of this study can be applied
by farmers and or groups and work closely with universities to conduct selections in goat
that has the capability meat production 3) Policy: The results of this study can help in the
decision-making process by the government in the development of meat goats which have the
advantage of high meat production.

2. Materials and Methods
This research observed the growth variables thai is Body Condition Score (BCS), birth weight
and weaning weight in 60 Etawah crossbred goat at the age 3 – 4 months. Most of the kids
have dominant colors: black, brown and white headed. DNA analysis was done at Laboratory
of Molecular Biology, Faculty of Science, Brawijaya University. PCR was done using
primer with sequences as : F= 5’– AGGTATCTGCACCCAGACATTTGG - 3’ and R = 5’ –
CCTGACCACATCCTTACTTGGATA– 3’, to amplify 426 bp fragment in exon 2 of GH gene.
The PCR product was digested with HaeIII restriction enzyme to determine polymorphisms.

3. Results and Discussion
Agarose electrophoresis of PCR product and digestión using restriction enzyme HaeIII produce
polymorphism GH gene about 45 %. Description in 1.5 % agarose gel electrophoresis of the
digestión result and detail of alleles are shown as follow:
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Figure 1. 1.5% agarose gel electrophoresis result of enzyme HaeIII digestion
Table 1. Allele frequency, genotype frequency and polymorphism degree of digestión using HaeIII
enzyme on exón 2 of GH gene
Genotype

Genotype frequency (%)

Allele frequency

Polymorphism (%)

AA
AB
BB

30.77
30.77
53.85

Alel A = 46.15
Alel B = 53.85

45
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Using restriction enzyme HaeIII, the research obtained high polymorphism degree, but the
effect of genotype was not significant in all traits. The results can be seen in Table 2.
Table 2. Effect of GH genotype on birth weight, weaning weight and average daily gain
Genotype

Birth weight (kg)

Weaning weight (kg)

Daily gain (kg)

AA
AB
BB

4.94 + 0.93
3.91 + 0.67
4.08 + 1.35

18.36 + 8.22
16.70 + 2.52
19.62 + 5.79

0.15 + 0.09
0.14 + 0.04
0.17 + 0.07

These result could be caused by the variability of the research material in the field.

4. Conclusion
By using restriction enzyme HaeIII, can be obtained high polymorphism at GH gene (45 %).
There are not significant effects of genotypes of GH gene on the goat performances.
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Evaluation on Growth Rate of Anglo Nubian, Etawah Grade, and
Anglo Nubian X Etawah Grade Kids
Lisa Praharani
Indonesian Research Institute for Animal Production
Corresponding author: lisa_praharani@yahoo.com

Abstract Increasing goat milk production in Indonesia can be achieved through by mating the local
breed to exotic breed. A study was carried out to evaluate effects of crossbreeding on growth rate of
crossbred kids of Anglo Nubian (AN) x Etawah Grade (PE). About 184 kids consisted of AN, PE and
ANxPE kids were used in the study. Parameters observed were birth weights (BW), weaning weights
(WW) and pre-weaning average daily gain (ADG). Data were analyzed using linear model by SAS.
Source of variance were breed, litter size and sex of kids. The results had showed that breed, sex and
litter size of kids significantly influenced BW, WW and ADG. The BW and WW of ANxPE kids were
significantly higher than PE (P<0,01). The BW of AN, ANxPE, and PE were 3.6±0.2 kg, 3.28±0.76
kg and 2.8±0.1 kg, respectively. The WW of AN, ANxPE and PE were 13.7±0.9 kg, 11.5±0.4 kg and
10.9±0.4 kg, respectively. However, ADG of AN, ANxPE and PE were similar (111.6±9,5 vs 92.3±4.7 vs
88.2±4.8) gram. It had been concluded that crossbreeding can increase the growth rate of PE kids. This
result was useful for recommendation of improving dairy goat productivity through crossbreeding.
Keywords Crossbreeding, Anglo Nubian, Etawah, Growth

1. Introduction
Goat’s milk demand is currently increasing due to higher nutritional advantages compared to
cow’s milk. Increasing goat milk production can be achieved through improving of both genetics and environment. There are many dairy goat breed raised in Indonesia, but the Etawah
grade (PE) are mainly local breed that used as dairy goats. Milk yield of PE varied between
0.5 to 1.8 liters / head/ day [1, 2] so it is necessary to improve them through crossbreeding
with exotic goat dairy type such as Anglo Nubian goats (AN), a dual-purpose goat originated
from England that has been crossed with local livestock in many countries, especially in tropical areas such as Brazil, Philippine, Malaysia, Mali [3, 4]. A study was carried out to evaluate
effects of crossbreeding on growth rate of crossbred kids of AN x PE compared to their parental breed. This result was useful for recommendation of improving dairy goat productivity
through crossbreeding.

2. Materials and Methods
The study was conducted at Indonesian Research Institute for Animal Production. There were
184 kids consisting of 18 AN, 89 ANxPE and 77 PE, respectively used in this study. Types of
births were single and twin births (≥ 1). Sex of kids was female and male. All animals were
reared under intensive system of standard management practices. The kids were reared with
the dams in individual kidding pen for intensive care and suckled their dams. All dams were
fed with King grass ad libitum and concentrate of 0.7 kg/head/day containing crude protein
16% with TDN 68%. All kids began feeding concentrate and forages from the age of one
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month. Kids were weighed 4 hours after birth and regularly weighed every week. They were
weaned at 90 days of age. Data were analyzed using GLM procedure [5]. Sources of variation
as fixed effects of dependent variable were genotype, type of birth and sex of kids. The different categories within fixed effects were tested using P-diff test. The independent variables
were BW, WW and ADG.

3. Results and Discussion
Least square means and standard error for the effects of type of birth and sex of BW, WW and
ADG are presented in Table 1. The overall least square means for BW, WW and ADG were
within the range of values observed in the literatures [2,6]. Breed and type of births of kids
had significant highly effects on BW and WW (P<0.01), but ADG were not influenced. This
agreed to literature [7] mentioned that birth type of kids is important sources of variation for
growth traits from birth to 3 months of age.
In general, studies have reported that the BW and WW of crossbreds (ANxPE) were higher (P
<0.01) compared to PE because of heterosis effect. The BW and WW of AN, however, were
higher than ANxPE [7]. In this study the effect of crossbreeding occurs mainly due to the cross
is a descendant of the first progeny (F-1) that the effect of heterosis 100% in F-1 [8]. Single
kids are always more heavier than twins. A study reported that the single-born kids were found
to be significantly heavier at all ages than twin-born kids [6]. The results showed that kids born
single were always heavier than twins in BW and WW (P<0.05) agreed to [6] that concluded
the single-born kids were found to be significantly heavier at all ages than twin-born kids.
Table 1. Least square means (LSMeans), standard error for BW, WW and ADG on different genotype,
type of birth and sex of kids
Parameter
Genotype
AN
AN x PE
PE
Sex
Male
Female
Littersize
Single
Twin

BW.kg
N

Means

18
89
77

3.6 ±0.02
3.2b±0.08
2.9c±0.01

77
107

3.3 ±0.08
3.1a±0.09

67
117

3.5 ±0.08
2.9b±0.09

WW.kg
P-value

N

Means

11
40
43

13.7 ±0.08
11.4bc±0.04
10.9c±0.04

40
54

12.3 ±0.05
11.7a±0.04

38
56

12.7 ±0.05
11.3b±0.04

0.0008
a

N

Means

10
40
43

111.6 ±9.5
92.3ab±4.7
88.2cb±4.8

39
54

100.6 ±6.7
94.1a±6.4

37
56

101.3 ±5.4
93.4a±4.7

0.01

0.08

0.30
a

0.01
a

P-value

a

0.24
a

<0,0001
a

P-value

a

0.0394
a

ADG.gram

0.23
a

Different superscripts within the same column are statistically different at P<0.05

4. Conclusions
Genotype, type of birth of kids affected significantly on BW, WW, but not ADG. Sex had no
effect on BW, WW and ADG. The BW and WW of ANxPE were higher than PE, however
lower than AN. The BW and WW of kids born single were higher than twins.
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Technology of Marker α1-Casein Gene for Selection Method in
Etawah Grade Goats
T.E. Susilorini*, S. Maylinda
Faculty of Animal Husbandry, Brawijaya University, Jl. Veteran Malang 65145, Indonesia
*Corresponding author: triekos@ub.ac.id

Abstract This study was conducted to determine DNA-polymorphism of a Bam H1 RFLP at intron
11 to exon 13 of the α1-casein gene in Etawah Grade goats. A total of 54 goats were genotyped for the
α1-casein polymorphism by polymerase chain reaction and restriction fragment length polymorphism
(PCR-RFLP). In the studied breeds, digestion of amplification product with BamH1 restriction enzyme
revealed two alleles namely, E and F and three genotypes (EE, EF and FF). Allelic frequencies for E
allele 0.78 and for F allele 0.22, while genotypic frequencies were 0.63, 0.30 and 0.079 for EE, EF
and FF, respectively and the populations are in Hardy - Weinberg equilibrium. As a result, this study
provided information that the α1-casein genotype had a highly significant (p<0.01) effect on milk
production at three months of lactation and did not affect milk protein and milk fat. EE genotype had
higher milk production than EF and FF.
Keywords Indonesian Goats, α1-casein, Marker Gene

1. Introduction
Etawah Grade goats are local resource that has high potential as a source of economic (for
the) society. There are a wide variety of farm value to people with a variety of purposes
such as the maintenance of socio-economic, cultural and tourism. However until now, they
have not been able to provide a significant economic contribution to the lives of the farmers,
because the management is still conventional. Raising goats do not require large capital and its
management is easy, can be done by women and children. They are prolific, having more than
one kid per birth and is a dual-purpose goat by producing meat and milk, which to this day still
has a vast market share and market saturation has not occurred.
Goat milk production is still low, and also the availability of superior quality goats that produce
high milk and meat have not been there. To meet the demands of goat’s milk in a relatively
short time needs selection based on genetic markers (Marker Assisted Selection / MAS). MAS
is a selection method based on genetic markers that is supported by phenotypic data selection
and breeding technology system that is efficient and accurate for developing breeds, which
have several advantages including elements can be analyzed directly on the genetic (DNA)
so they are not influenced by changes in the environment. MAS requires the candidate genes
that have strong influence as α1-Casein gene, it is the major milk protein in the ruminants. The
relation of α1-casein gene with milk production has been reported in cows, sheep and goats.
So it can be used as candidate genes for the production of goat milk.
The purposes of this study were 1) to design technology of selection method by analyzing
marker α1-Casein gene associated with milk production both in quality and quantity of goat
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‘s milk ; 2) to genotype Etawah Grade goats by marker α1-Casein gene to indentify superior
genetic of Etawah Grade goats which can be used by farmers.

2. Materials and Methods
The present study was conducted on a total of 54 PE lactation goats located in Agus Farm
Bumiaji Malang. The data collected were 1). milk production during lactation for 3 months ;
milk samples were collected immediately after milking for analysis of the components of milk
every month ; BCS [1]; 2). Blood samples were taken from the jugular vein and collected in
vacationers containing K3EDTA as an anticoagulant. Genomic DNA was isolated from blood
using DNA extraction kit (PROMEGA) according to the manufacturer’s instruction.
The PCR was carried out in a 10 µL reaction mixture containing: 1 µL genomic DNA, 2 µL
ddH2O, 5 µL PCR mix and 1 µL each primer forward: F5’ –CAT TCT TTA CTC CTG GGA
AAG– 3’ ; reverse: 5’ –AGC ACT TTT GGG AAC AAT TTC-3 (Oligo™). The amplification
protocol was used as follows: an initial cycle 94oC for 5 min, 35 cycles of steps containing
denaturation 94°C for 30 sec , annealing 60º C for 30 sec , extension 72 º C for 30 sec and the
final extension 72 º C for 10 minutes. Restriction enzyme digestion; A total volume of 5 µL of
each PCR product was digested with 1 µL of F:5’---G/GATCC-3’ and R: 3’---CCTAG/G--5’ Bam H1 endonulcease 3 hours at 37oC. Digested products were analyzed by means of
electrophoresis in PAGE 10% with silver stained.

3. Results and Discussion
The results were: BCS affected milk production but no milk protein and milk fat. Milk
production was (1072.09 ± 276.53 ml ECM/ head /day) containing; milk protein (3.28 ±0.51%);
milk fat (5.77±1.38%); Lactose (4.27±0.43%); SNF (9.12±0.3%%) and BCS was(2.47 ± 0.31)
of Etawah Grade goats at the study.
Genotyping at the α1-Casein gene locus at the DNA level revealed the presence of two alleles,
namely E and F and the degree of polymorphism was 78%. The PCR amplified product was
observed as 900 bp. The PCR product was digested with Bam H1. There were three genotypes;
420, 450, 480 and 500 bp band EE, 420 and 450; band EF 420, 450 and 480 ; band FF 480
and 500 bp observed in the population. The allelic frequencies of E was 0.78 and F was 0.22
while the frequency of EE, EF and FF genotypes were 0.63; 0.30; and 0.07 respectively and
the populations were in Hardy - Weinberg equilibrium .
The α1-casein genotype had a highly significant (p<0.01) effect on milk production at three
months of lactation and had no effect on milk protein and milk fat. EE genotype had higher
milk production than EF and FF. The milk production was 1326.59±372.41; 1017.28±306,41
and 872.41±150.78 ml ECM/head/day in the EE, EF and FF genotype, respectively. The milk
protein of EE, EF and FF genotype were 3.39±0.55; 3.36±0.6 and 3.11±0.39%, respectively.
The milk fat were 6.40±1.60%; 5.92±1.62% and 4.99±0.91 for EE, EF and FF genotype,
respectively.
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4. Conclusion
The conclusion of this study is α1- casein genotyping has three genotype variation, namely
EE, EF and FF. The frequencies of E allele higher than F allele. The genotypes had highly
significant effect on milk production and the superiority is EE genotype. Marker gen α1- casein
can be used in selecting superior genetic structure for milk production in young female goats
in shorter time than the conventional selection method. In addition α1- casein gene can be used
as genetic marker for breeding program to improve milk production for Etawah grade dairy
goats.
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Abstract The aim of this study was to estimate genetic parameter consisting of heritability and genetic
and phenotypic trends of growth traits. Growth traits studied were birth weight (BW), weaning weight
(WW), 6 months of age weight (6WM), 12 months of age weight (12WM) and 18 of age weight
(18WM). Data used in this study were collected from Breeding Center of Etawah Grade goat in Pelaihari
from 2007 to 2011. The heritability were estimated using Mixed Model Least Square and Maximum
Likelihood procedure. The genetic and phenotypic trends were calculated using regression equation.
Estimation of heritability for BW, WW, 6WM, 12WM and 18WM were 0.54; 0.35; 0.37; 0.68 and
0.63, respectively. The genetic trend of BW and WW were decreased 0.019 and 0.020 kg. In contrast
for 6WM, 12WM and 18 WM were increased 0.003; 0.009 and 0.005 kg, respectively. The phenotypic
trend for all growth traits including BW, WW, 6WM, 12WM and 18WM decreased 0.02; 0.53; 1.11;
2.23 and 5.18 kg, respectively. The heritability of growth traits were considered as moderate to high
(0.35-0.68) which means that selection program will be more efficient and effective to improvement the
genetic merits in Etawah Grade goats.
Keywords Etawah Grade Goat, Genetic and Phenotypic Trends, Growth Traits, Heritability

1. Introduction
Etawah Grade goats are one of several Indonesian local goat that plays major role for milk and
meat production (dual purpose). Etawah Grade goats are descended originally from crossing
between the Kacang and Etawah goats [1]. Improvement of growth performance traits are
important traits influencing economically advantage in the majority of meat production system.
In addition, growth traits are effectively affected program selection because of moderate to
higher heritability [2]. Heritability estimation of growth traits of different goat breeds have
been reported by several studies [2-4]. That is why for designing local goat such as Etawah
Grade goats, improvement genetic program are very important to realize. However, information
of genetic parameter such as heritability related to growth trait for Indonesian local goat such
as Etawah Grade goat are very rare. Therefore, the estimation of genetic analysis such as
heritability and genetic trend for growth traits and important in designing breeding program
for maximizing genetic improvement. The aim of this study were to estimate genetic analysis
of growth trait of Etawah Grade goat in Breeding Center at Pelaihari, South Kalimantan.

2. Material and Methods
Data used in this study were collected from Breeding Center of Etawah Grade goat at Pelaihari,
South Kalimantan province from 2007 to 2011. The records number of BW, WW, 6WM,
12WM and 18WM were 316; 316; 259; 259 and 165 heads, respectively. To evaluate the
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genetic analysis, the estimation of heritability were calculated Mixed Model Least Square and
Maximum Likelihood procedure (SAS.9.2). The genetic and phenotypic trends were conducted
using the regression mean breeding values on birth year [5].

3. Results and Discussion
3.1. Heritability
Estimated of heritability of BW, WW, 6WM, 12WM and 18WM were 0.54; 0.35; 0.37; 0.68
and 0.63 (Table 1). Heritability of BW in this study is higher than those usually in several
study in different goat breeds [2,3,6]. [6] reported 0.50 for BW of Dwarf goat in West African.
Estimation heritability of BW was reported in Syrian Damascus goat and Boer goat to be
0.41 and 0.30 respectively [2,3]. The heritability estimated for WW and 6WM were moderate
and within the range of published values[2,4]. Estimation heritability of weaning weight
was reported in Emirati and Syrian Damascus goat to be 0.45 and 0.21 respectively [2,7].
Heritability of 12WM and 18WM were higher 0.68 and 0.63, respectively. [6] reported that
heritability for 12 WM in Dwarf goat were 0.30. Differences found among result are probably
due to the difference in goat breed, environment and management, statistical method, data
structure and sampling error [3]. High heritability value of 12WM suggest that selection on the
basis of individual performance will be effective in achieving gain in 12WM.
Table 1. Estimated heritability and standard errors for BW, WW, 6WM, 12WM and 18WM for Etawah
Grade goat
Traits

Number of animal

h2±SE

VA

VE

VP

BW
WW
6WM
12WM
18WM

316
316
259
259
165

0.54±0.12
0.35±0.07
0.37±0.09
0.68±0.16
0.63±0.19

0.022
0.034
3.579
3.846
0.012

0.175
1.534
6.063
28.132
15.743

0.197
1.568
9.642
31.978
15.755

3.2. Genetic and phenotypic trends
The genetic trend of BW, WW, 6WM, 12WM and 18WM were -0.019; -0.02; 0.003; 0.009 and
0.005 kg/year, respectively (Table 2). [6] reported that genetic trend for BW, W120 and W180
were 0.01; 0.02 and 0.08 kg/year, respectively. The phenotypic trend for BW, WW, 6WM,
12WM and 18WM were -0.02; -0.53; -1.11; -2.23 and -5.18 kg/year, respectively (Table 2).
The genetic trends for traits of BW and 18MW were fluctuating decreased (Fig.1a). However,
the WW, 6MW 12MW were fluctuating increased (Fig 1a). The same pattern were shown for
the phenotypic trends that indicated fluctuating decreased, except for BW and WW showed a
constant between 2007 to 2011 (Fig 1b). Differences between estimated genetic and phenotypic
values for these traits in comparison with other studies in general is due to difference in animal
breeding standard and follow that different program selection, difference between models and
calculation method and also effects of environmental and breed factors [8,9].
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Table 2. Genetic and phenotypic trends of growth traits for Etawah Grade goat
Regression equation
Genetic trend

EBV BW = 0.02 – 0.019x
EBV WW = 0.06 – 0.023x
EBV 6WM = -0.01 + 0.003x
EBV 12WM = -0.03 + 0.009x
EBV 18WM = 0.019 + 0.005x
BW = 3.82 – 0.02x
WW = 12.0 – 0.53x
6WM = 19.5 – 1.11x
12WM = 29.2 – 2.23x
18WM = 56.9 – 5.18x

Phenotypic trend

16.3
59.4
41.3
69.4
78.7
15.3
74.2
47.5
65.8
90.5

60

0.06

50

0.04
BW

0.02
0
-0.02

R2

2007 2008 2009 2010 2011

BW

WW

30

WW

6WM

20

6WM

12WM
18WM

-0.04

40

-0.06

12WM

10

18WM

0
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Year

Figure 1a. Genetic trend of growth trait

2008

2009

2010

2011

Year

Figure 1b. Phenotypic trend of growth trait

4. Conclusion
The estimates heritability all traits of growth traits were consistently moderate to high were
range 0.37 to 0.68. Selection for body weights in Etawah Grade goat should be successfully on
the basis that these traits had high heritability. In generally, the genetic and phenotypic trends
of body weight were fluctuation.
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Abstract Procedure of cryopreservation deleteriously affects the structure and function of sperm.
Acrosomal integrity is important for ultimate fertilization. Detection of intact acrosome can reveal the
effect of various cryopreservation protocols. Therefore, the present study was focused on comparison
of two detection methods of acrosomal integrity. Semen was collected from three bucks, pooled, diluted
in Tris-based extender and subjected to cold shock (no slow cooling) to damage sperm membranes and
frozen with conventional freezing protocol (n= 6 replicates). Intact acrosome was assessed before and after
freezing with formol citrate solution method and eosin-nigrosin staining method (differential staining).
Minimum two hundred sperm were analyzed in each method. Data were analyzed using Sudentized
t–test for acrosome before and after freezing. The Bland and Altman diagram was also prepared to
find method agreement analysis for two methods. Repeatability coefficient was also calculated. Citrate
solution revealed higher (P<0.05) intact acrosome than staining method (77.83±2.35%, 66.16±1.64%
respectively) before freeing while in post-thaw analysis, staining method depicted higher (P<0.05)
acrosomal integrity than solution method (40.83±1.99% and 33.33±2.17% respectively). Mean value
of citrate solution method was 2.08% higher before freezing while low in post-thaw. The British
Standard of coefficient of Repeatability was 24.40, depicting higher variability between two methods.
It is concluded that intact acrosomes can be visualized and detected better with staining based method
during post-thaw semen analysis.
Keywords Acrosome, Sperm, Formol Citrate, Eosin Nigrosin

1. Introduction
Cryopreservation induced detrimental changes affect the sperm structure and functions causing
loss of motility, compromised plasma and acrosomal membrane and reduced mitochondrial
membrane potential. Intact acrosome is highly obligatory to have successful acrosomal
reaction to complete process of fertilization [1]. Many advanced and detailed techniques are
available to assess the acrosome intactness but they are more time consuming [2]. Therefore,
the present study was conducted to compare two simple methods of acrosome assessment i.e.
formol citrate method and eosin/nigrosin staining method in cold shocked semen samples.

2. Materials and Methods
Semen was collected from three mature bucks (Beetal breed, replicates = 6), evaluated for
minimum standards (motility >65%, concentration>1.5 billion/ml), pooled and diluted in Tris
based extender containing Tris 3.93%, citric acid 1.7 % w/v, egg yolk 20% v/v, Fructose
1% w/v and antibiotics. Diluted semen was subjected to cold shock (exposure of semen to
4oC directly instead of standard slow cooling i.e. 90 min), equilibrated at 4˚C for 2h, placed
in liquid nitrogen vapors for 7min and plunged into liquid nitrogen for freezing. Acrosome
assessment was performed just after equilibration (before freezing) and at post-thaw using
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formol citrate solution and eosin/nigrosin staining method. Formol citrate solution was prepared
by dissolving 2.9g trisodium citrate dihydrate and 1ml formaldehyde (37%) in distilled water
to make solution 100ml [3]. Eosin nigrosin stain was prepared by mixing 2% solution of eosin
stain and 10% solution of nigrosin stain in 3% sodium citrate solution [2]. In formol citrate
method, 500µl of semen sample was mixed with 50µl of solution and visualized at 1000X
under phase contrast microscope for intact and damaged acrosomes. Total 200 sperm were
counted in each sample. Crescent shaped acrosome at top of head was considered as normal
intact acrosome while damaged acrosome included loose and ruptured (absent) acrosome. In
staining method, 5µl of semen sample was mixed with stain solution and a thin smear was
prepared on a glass slide. It was observed at 1000X under phase contrast microscope. A total
of 200 sperm were observed for viability and intactness of acrosome.
2.1. Statistical analysis
All data were presented as Mean±S.E.M. Values of two methods were compared using unpaired
t-Test before freeze and post thaw using statistical software SPSS (version 17). The Bland and
Altman diagram was prepared to find method agreement analysis for two methods. Mean
(d), standard deviation (SD) and limits of agreement (d±2SD) of differences of two methods
were calculated using Microsoft Excel software (version 2007). Mean of two methods were
plotted at x-axis and differences at y-axis. Data were checked for homogeneity of variance. A
probability level of 0.05 was considered as significant. The British Standards of repeatability
coefficient (2SD) was also calculated.

3. Results and Discussion
Intact acrosome detected by formol citrate solution before freezing were higher (P<0.05)
than staining method (77.83±2.35%, 66.16±1.64% respectively) while detection at post thaw
revealed higher (P<0.05) sperm in staining method than citrate solution method (40.83±1.99%
and 33.33±2.17% respectively). The results of damaged acrosomes were opposite to intact
acrosome (Fig 1).

Figure 1. Mean values of normal and damaged acrosomes detected by solution and staining methods.
*indicates significant difference between two methods at 0.05 probability level.
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Figure 2. Method agreement analysis of two methods with mean (d), standard deviation of difference of
two methods (SD) and limits of agreement (d±2SD).

The method agreement analysis revealed 2.08% higher mean value of citrate solution method. It
showed that citrate solution method resulted in depiction of higher number of intact acrosomes
when they are present in more number as before freezing. However, when sperm with intact
acrosome are present in less number as in post thaw; staining based method resulted in higher
detection of acrosomes (fig 2). The British standard coefficient of repeatability (2SD) was
found 24.40 which indicated higher variation between two methods which is due to effect
stages of cryopreservation.

4. Conclusion
It is concluded that staining based method is more efficient in rapid detection of intact
acrosomes at post thaw along with viability of sperm as additional benefit of this method. It is
also suggested that visualization is more obvious in staining method.
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Abstract The testicular biometric study was carried out in adult male of the nondescript goat breeds
in Sindh Province. The organs were collected from the slaughter houses of the Hyderabad, Pakistan.
During present investigation, the mean length, breadth, thickness, and circumference of right testicle
with epididymis recorded were 8.42+0.91 cm, 4.58+0.56 cm, 4.19+0.53 cm, and 12.53+1.23 cm and
those of left testicle with epididymis were 8.44+1.06 cm, 4.62+0.57 cm, 4.24+0.51 cm, and 12.66+1.32
cm respectively. The breadth, thickness, and circumference of left testicle with epididymis were
significantly (P < 0.05) higher than those of right testicle with epididymis. The mean length, breadth, and
circumference of right testicle without epididymis were 6.62+0.83 cm, 4.38+0.55 cm, and 12.36+1.16
cm, 4.41+0.56 cm and 12.47+1.18 cm respectively. The mean weight of right and left testicle without
epididymis was 59.36+16.86 g and 60.35+17.16 g respectively. The breadth, circumference, and weight
of left testicle without epididymis were significantly (P<0.05) higher than those of right testicle without
epididymis.
Keywords Biometry, Testis, Goat, Male

1. Introduction
Goats are primarily valued for meat, milk, skin, fiber, and other associated products. The byproducts are blood, dung (a good fertilizer), bones, and horns. The male goat is capable of
propagating at one year age and the female at seven months; but the fruits of a generation are
so premature and are generally weak and defective; their best time is at the age of two years or
eighteen months at least. His appetite for the female is excessive, so that one buck is sufficient
for one hundred and fifty females [1].
It well established that the biometrical knowledge and assessment of testes is indispensable
for correct understanding of the normal physiology, surgical anatomy, and breeding aspects in
animal species [2]. Also it is essential for evaluation of actual cause of reproductive failures
of the animals leading to great economic losses. Such information will help to design plans
for the treatment of animals having various reproductive disorders and suggest the preventive
possible remedies. Currently there is paucity of information on the assessment of biometry
of testis in male goat in Sindh Province of Pakistan. Here we attempted to report the detailed
biometric assessment of testis of local nondescript adult male goat.

2. Materials and Methods
One hundred testes were collected soon after slaughter of male goats of various ages from the
slaughter house of Hyderabad, Pakistan. The organs were cleaned and freed from adhering
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tissues and were placed on the surgical table in their normal position. Vernier caliper, measuring
or modified thick thread were used for various measurements. The weights of testicles were
measured with triple beam balance. Standard protocol was adopted for these measurement
[3,4].
2.1. Testicle with epididymis
Length: From the caputal extremity to the caudal extremity
Breadth: From the free border to the epididymal border.
Thickness: From the medial surface to the lateral surface
Circumference: The circumference was measured by encircling the thickest portion of the
testicle along with the body of epididymis by a graduated nylon tape.
2.2. Testicle without epididymis
Length: From the dorsal extremity to the ventral extremity (pole to pole)
Breadth: From the free border to the attached border excluding epididymis.
Circumference: The circumference was measured by encircling the thickest portion of the
testicle excluding epididymis by a graduated nylon tape.
Weight: Weight was recorded in grams with triple beam balance.
2.3. Statistical analysis
Mean, standard deviation and range were measured as per method [5]. Student’s paired t-test
was applied to specify differences between means.

3. Results and Discussion
3.1. Testicle with epididymis
The Biometric data on testicles with epididymis are presented in Table 1. The mean breadth,
thickness, and circumference of left testicle with epididymis were significantly (P<0.05) higher
than those of the right testicle with epididymis.
3.2. Testicle without epididymis
The Biometric data on testicle without epididymis are presented in Table 2. The mean breadth,
circumference and weight of left testicle without epididymis as observed in the present study
were significantly (P < 0.05) higher than the right testicle without epididymis. However, no
significant difference between the lengths of right and left testicle without epididymis was
observed.
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Table 1. Mean Biometric values of the right and left testicles with epididymis of non-descript male goat
slaughtered in Hyderabad district (n=100)
Measurements
Length (cm)
Breadth (cm)
Thickness (cm)
Circumference (cm)

Right

Left

Mean + S.D.

Range

Mean + S.D.

Range

8.422+0.911
4.583+0.565
4.190+0.528
12.531+1.233

5.9-11.4
3.5-6.4
2.9-5.9
8.2-15.2

8.435+1.06
4.619*+0.571
4.237**+0.509
12.657**+1.330

4.5-11.6
3.5-6.5
2.9-5.8
6.75-15.5

t-value
-0.2974ns
-2.4859*
-3.0415**
-3.7614**

*=Significant at 5% level,**=Significant at 1% level, ns=Non-significant, n=Number of observation

Table 2. Mean Biometric values of the right and left testicles without epididymis of non-descript male
goat slaughtered in Hyderabad district (n=100)
Measurements
Length (cm)
Breadth (cm)
Thickness (cm)
Circumference (cm)

Right

Left

Mean + S.D.

Range

Mean + S.D.

Range

6.618+0.832
6.618+0.832
12.361+1.166
59.360+16.942

4.35-8.9
3.2-6.1
9.3-15.1
24.8-118.3

6.652+0.840
4.407*+0.557
12.476**+1.186
60.346**+17.246

4.8-8.7
3.1-6.15
9.2-15.2
23.9-120

t-value
-1.1440ns
-2.4524*
-5.4410**
-4.9405**

*=Significant at 5% level,**=Significant at 1% level, ns=Non-significant,n=Number of observation

4. Conclusion
The current study demonstrated the variations in the measurements of paired reproductive
organs of non-descript male goat. The breadth, thickness, and circumference of left testicle
with epididymis and breadth, circumference, and weight of left testicle without epididymis
were significantly higher than those of right testicle with and without epididymis, respectively.
Further studies on the basis of recognized local breeds, would be needed to elaborate improved
understanding of physiological activity of the testis in the male goat.
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Abstract This study aimed to study the productive and reproductive performance of imported French
alpine goats under subtropical conditions in Egypt. A total number of 122 goats in the third parity
belonging to El-deshody Farm, north Beheira Authority for Co-operations and Development located
in the North-Eastern part of Nile Delta, about 23 km south of Alexandria city, Egypt. Average total
milk yield was 434.0 kg in 242.1 days. Percentages of total solids, fat, crude protein, lactose and ash
during 8 months of the third lactation were 12.2, 3.62, 3.4, 5.1 and 0.7%, respectively. Average of
specific gravity, acidity and pH were 1.0275, 0.160 and 6.64. Averages of gestation length, day open
and kidding intervals were 151.4, 193.6 and 354.9 days, respectively. Average birth weight of kids was
3.82. Males were heavier than females (44.4 vs. 3.69 kg, respectively) and single kids were heavier than
twin kids (4.13 vs. 3.69 kg, respectively). Kidding percentage was 1.54 kid born/doe kidded.
Keywords Dairy Goats, French Alpine, Productive and Reproductive traits, Birth weight

1. Introduction
Goats are among the smallest domesticated ruminants and have served mankind longer than
buffalo, cattle or sheep. They thrive in arid, semitropical, or mountainous countries. Goat
production concentrated in developing countries (tropics, dry areas), contributes largely to
the livelihoods of low and medium income farmers. In general, populations of goats in Egypt
have been kept without selection or introduction of new germplasm from other regions until
recent years. This led to continuing the generations of flocks which are now characterized
with low productivity in almost traits. However, some of European dairy goats breeds were
introduced to tropics and subtropics such as Saanen, Toggenburg Anglo-Nubian and Alpine.
These breeds were bred as purebred breeds or were crossed with the tropical and subtropical
local goat breeds for increasing their milk production. This study aimed to study the productive
and reproductive performance of imported purebred French alpine goats under subtropical
conditions in Egypt.

2. Materials and Methods
2.1. Data
The data used in this study were collected from records of French Alpine goat flock kept at
El-deshody Farm, north Beheira Authority for Co-operations and Development located in the
North-Eastern part of Nile Delta, about 23 km south of Alexandria city, Egypt. The does were
200 purebred French Alpine goats imported from several farms at Tours, France. They were
imported as pregnant does with 7 bucks. After editing the data, only records of 122 does were
included in this study.
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2.2. Feeding system
The following general feeding practice was applied in the farm: During both summer (June
– August) and autumn (September to November), the animals were fed mainly on a limited
amount of dry ration (concentrate mixture) and Berseem (Trifolium alexandrinum) hay. The
concentrate mixture consisted of 43% wheat bran, 27% undecorticated cotton seed meal, 19%
yellow maize, 5% rice bran, 3% molasses, 2% limestone and 1% salt. The concentrate mixture
had (on the basis of dry matter) 12.33% crude protein, 4.37% fat, 14.62% crude fiber and
2.47% ash. Each doe was offered a total of 1.0 kg concentrate per day given in two equal
amounts before am and pm milkings. The Berseem hay was offered to all animals ad libitum.
During winter (December to February) and spring (March – May), the animals were fed on
Berseem ad libitum in addition to concentrate mixture as previously mentioned.
2.3. Milking system and milk samples
The lactating does were machine milked twice a day (7 am and 4 pm). During the suckling
period (from parturition till 14th weeks of lactation), the milk yield of each doe was weighed
on 1 day at 2-week intervals, whereas during the milking period (from 14th weeks of lactation
to the end of lactation), milk production was weighed on 1 day on 4-week intervals. The doe
was considered dried when its milk production less than 200 ml per milking. The amount of
milk production was weighed to the nearest 10 g for each doe. Regarding milk samples, thirty
eight lactating does at the same stage of lactation were chosen randomly from the flock to
determine milk constituents (total solids, fat, protein, lactose, and ash) and physical properties
(specific gravity, acidity and pH) of goat’s milk. By hand milking, milk samples were drown
in a fixed day each month for all does at am and pm milking from 1st till 8th month of lactation
milk sample were stored frozen till analysis with adding any materials for preservation. Each
of am and pm milk samples was analyzed separately.
2.4. Housing system
The animals in the farm were divided into 4 groups according to their milk production. Each
group (30-35 does) was housed in a closed yard with an open yard attached to it. The animals
were kept free in the opened yard during the period from 8:00 am (about one hour after am
milking) to 3 pm (about one hour before pm milking), while during the night hours, they were
kept loose inside the closed yards. This system was applied on the farm throughout the year.
2.5. Statistical analyses
Data were statistically analyzed by using the Least Squares Analysis Procedures as described
by [1].

3. Results and Discussion
Average total milk yield (TMY) recorded over 46 weeks produced during the 3rd lactation was
434.0 kg in 242.1 days (Table 1). It seems that the TMY of Alpine breed in the tropics and
subtropics does not record less than 232 kg in lactation in Venezuela by [2] and does not exceed
than 904 kg in its best conditions in South Africa by [3]. On the other hand, the average TMY
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in the present study was generally less than the average of the same breed in the temperate
zones. The efficiency of milk production of the imported breeds of goats from Europe to the
tropical countries had decreased by about 25 – 50 % of their yield [4] which agreed with the
results found in the present study.
Table 1. Number, percentage and average total milk yield (TMY) of imported French Alpine goats
classified according to their TMY during the 3rd lactation
TMY (kg)
Less than 300
300 – 600
More than 600
Total

No. of does

%

TMY ± SE

29
65
28
122

23.8
53.3
22.9
100.0

154.5±16.3
460.4±9.34
687.5±11.3
434.0±18.1

Average of milk constituents and physical properties of French Alpine goat’s milk are given
in Table 2. Percentages of total solids, fat, crude protein, lactose and ash during 8 months
of the third lactation were 12.2, 3.62, 3.4, 5.1 and 0.7%, respectively. Average of specific
gravity, acidity and pH were 1.0275, 0.160 and 6.64. [5] reported that lower values for milk
constituents were characteristics of imported dairy goats in the tropics and subtropics as the
studies of Guadeloupe, Nigeria and Trinidad have suggested. They might have a risen from an
insufficient intake of dry matter as a result of heat stress.
Table 2. Means (± SE) of milk constituents and physical properties of average monthly milk samples up
to 8th month of the 3rd lactation (n= 38 does)
Milk constituents
TS %
12.2

Fat%
3.62

CP%
3.40

Lactose%
5.10

Physical properties
Ash%
0.70

SP
1.0275

TA%
0.160

pH
6.64

TS = total solids, CP = crude protein, SP = specific gravity, TA = tetratable acidity

Averages of gestation length, days open and kidding intervals were 151.4, 193.6 and 354.9
days, respectively (Table 3). Average birth weight of kids was 3.82. Males were heavier than
females (44.4 vs. 3.69 kg, respectively) and single kids were heavier than twin kids (4.13 vs.
3.69 kg, respectively). Kidding percentage was 1.54 kid born/doe kidded (Table 4 and 5).
Table 3. Mean (± SE), minimum and maximum of gestation length, day open and kidding interval of
French Alpine goats (n = 122)
Trait (day)

Mean ± SE

Min.

Max.

Gestation length
Day open
Kidding interval

151.4±2.80
193.6±11.6
354.9±17.3

143
161
304

159
224
385
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Table 4. Frequency of single and twin births and kidding percentage expressed as number of kids born/
does kidded during the 3rd kidding
Item
No. of does kidded
No. of kids born
Frequency (%)*

Single
56
56
45.9

Twin
66
132
54.1

Total
122
188
100

Kid/litter

1.54

* Expressed as number of kids born/does kidded

Table 5. Mean (± SE) of weight of kids at birth (kg) according to type of kidding and sex
Type of birth

Sex

Single

Male
Female
Average
Male
Female
Average

Twin

Overall mean

No. of kids

Mean (± SE)

27
29
56
65
67
132
188

4.44 ± 0.16
3.69 ± 0.11
4.13 ± 0.10
3.90 ± 0.08
3.45 ± 0.08
3.69 ± 0.07
3.82 ± 0.05

4. References
[1] W.-R. Harvey, Least Squares analysis of Data Unequal subclasses number ARS (USDA) Ames,
IOWA.
[2] B.-O Garcia, J. Castills, C. Gods, Present Position of Goat Breeding in Venezuela. Agronomica
Tropical, 22 (1971) 239 – 250.
[3] M. Hofmeyer, The goats of South Africa. Proc. S. Africa Soc. Prod., 3 (1972) 117.
[4] NDRI, National Dairy Research Institute, Annual Report for 1980 of NDRI, Karnell (Haryana),
India.
[5] C. Devendra, The Composition of Milk of British Alpine and Anglo-Nubian Goats Imported into
Trinidad, J. Dairy Res., 39 (1972) 381 – 385.

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

121

Genetic Parameters Estimate for Economically Important Traits in
the Egyptian Nubian Goats
Helmy R. Metawi1,*, Amed L. Desoky1, Mona A. Osman1, Fayek H. Farag2, Nazem N.
Shalabi 2
1

Animal Production Research Institute, Agriculture Research Center, Egypt
2
Faculty of Agriculture, Mansur University, Egypt
*Corresponding author: hrmmetawi@hotmail.com

Abstract The aim of the current study was to estimate genetic parameters for weaning weight (WW),
number of kids born (KB), number of kids weaned (KW) and milk yield (MY) at first parity and first
three parities together, which are essential to design a selection breeding program for Egyptian Nubian
(Zaraibi) goats. Genetic parameters were estimated by using 8 alternative models which including
different combinations of previous traits using restricted maximum likelihood (REML) method. Results
indicated that the model which excluded WW showed the best values of heritability’s for traits at first
parity. Heritability for WW did not vary among models but ranged from 0.20 to 0.29. Direct additive
heritability estimates for KB, KW and MY calculated with the optimum model were 0.12±0.01, 0.16±0.01
and 0.21±0.32, respectively. The genetic correlations between MY and reproduction traits based on
most appropriate model varied from moderate (0.20) for MY-KW to high (0.48) for MY –KB.Low to
moderate direct heritability estimates for WW, KB, KW and MY imply that selection for these traits
results in lower to moderate genetic gain. However, these correlations are very favorable for setting up
a breeding program, making it possible to improve MY and reproduction traits simultaneously.
Keywords Egyptian Nubian goats, heritability, Genetic correlations, milk yield

1. Introduction
There are three main goat breeds in Egypt: the Egyptian Baladi, Barki, and Zaraibi. Zaraibi
breed comprises the smallest population of the main breeds, but is the most promising goat
breed in Egypt. Zaraibi means’ barn type ‘, indicating that they were, in the past, confined
in buildings orb tethered in urban areas. It has been confirmed as the main progenitor of the
Anglo-Nubian goat. Zaraibi goats are mostly kept on village and semi-intensive system and
raised as household dairy animal in North-East of Nile Delta. In general, there are no organized
breeding programs for any of the sheep and goat breeds In Egypt. Grass-root breeding systems
are also totally absent. Crossbreeding has failed to generate impact in the traditional low input
production systems [4]. However, the pure breeding programmers in developing countries are
mostly designed as open nucleus breeding schemes [3].Therefore; the aim of the current study
was to estimate genetic parameters for economically important traits, which are essential to
design a selection breeding program for Zaraibi goats raised in El-Serw Experimental Station.
State experiment stations have been offering improved rams or bucks.

2. Materials and Methods
Data were collected from El-Serw Experimental Station; belong to the Animal Production
Research Institute, during 1990–2007. The station located at north eastern part of the Nile Delta
of Egypt. Maximum number of data was 3212 at first parity, but only 1626 records of the first
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three parities were investigated. . The mating period began from summer (June) and autumn
(October) and continued approximately 50 days. The season of kidding was in December and
April and the kids were weaned of 3months of age. Four traits were considered: weaning weight
(WW), number of kids born (KB), number of kids weaned (KW) and milk yield (MY) at first
parity and first three parities together (TKW, TKB, TKW and TMY, respectively) Birth weight
trait was not considered, because it is clear from the previous results that WW generally has
higher heritability estimates than birth weight [2]. This may be attributed to the high maternal
influence associated with kid weight performance early in life. Selection directed towards
weights at later ages would maximize response in birth weight since it much less influence by
maternal effects which tend to obscure the direct additive genetic effect for kid weights.
The General Linear Model (GLM) procedure of SAS was used to identify non-genetic factors
which influenced studied traits to adjusted studied traits. (Co)Variance components and genetic
parameters were estimated by using 8 alternative models which were including different
combinations of previous traits using restricted maximum likelihood (REML) developed by [1].
The following linear model was fitted for each trait:
y = Xb + Zu + Zp + e,
Where y was a vector of records on the different traits’, u, p and e were vectors of fixed, direct
and maternal additive genetic, permanent environmental effects and the residual effects, respectively. X, Z1 and Z2 were corresponding design matrices associating the fixed, direct and
maternal additive genetic, permanent environmental effects.

3. Results and Discussion
Heritability for WW did not vary among models but ranged from 0.20 to 0.29. On the other
hand, results indicated that the models which excluded WW showed the best values of heritability’s for KB, KW and MY at first parity. Direct additive heritability estimates for KB,
KW and MY calculated with the optimum model were 0.12±0.01, 0.16±0.01 and 0.21±0.32,
respectively. Direct genetic correlations among studied traits ranged from − 0.94 (KW–MY)
to 0.94 (KB–KW).
Table 1. Means and standard errors of heritability estimates for the studied traits
Model
1
2
3
4

5
6
7
8

WW
0.29±0.15
0.28±0.07
0.29±0.06

KB

Traits

0.07±0.01

0.06±0.02
0.05±0.01
0.16±0.01

0.07±0.01
0.12±0.01

WW

TKB

0.21±0.02
0.21±0.16
0.21±0.04

0.08±0.02
0.08±0.01
0.05±0.02

KW

Traits

TKW
0.05±0.01
0.05±0.02
0.07±0.01

MY
0.06±0.13
0.07±0.06
0.21±0.32
TMY
0.02±0.01
0.03±0.19
0.21±0.23
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The genetic correlations between MY and reproduction traits based on most appropriate
model varied from moderate (0.20) for MY-KW to high (0.48) for MY –KB (table 2).Low to
moderate direct heritability estimates for WW, KB, KW and MY imply that selection for these
traits results in lower to moderate genetic gain. However, these correlations are very favorable
for setting up a breeding program, making it possible to improve MY and reproduction traits
simultaneously.
Table2. Genetic correlations for the studied traits
Traits

Model
1

WW-KB
WW-KW
WW-MY
KB-KW
KB-MY
KW-MY
WW-TKB
WW-TKW
WW-TMY
TKB-TKW
TKB-TMY
TKW-TMY

-0.65
-0.41
0.01

2
-0.53
-0.35
-0.62

3

4

5

6

7

8

-0.64
-0.51
-0.51

0.95
0.48
0.20

0.04
0.56
-0.81

-0.11
0.43
-0.94

-0.07
-0.11
0.92

0.00
0.40
0.00

Low to moderate direct heritability estimates for WW, KB, KW and MY imply that selection
for these traits results in lower to moderate genetic gain. Our results herein lay a practical
foundation for performing an optimal breeding program in Zaraibi economically important
traits.

4. Conclusions
There were corrrelations which favorable for setting up a breeding program, making it possible
to improve MY and reproduction traits simultaneously.
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Abstract Etawah grade goats can produce both milk and meat as source of animal protein consumption
especially in rural area. Increasing productivity Etawah grade goats can be achieved by improving genetics and management such as reproduction aspects. Estrus synchronization is used to facilitate mating
system, however methodology in hormone application is debated. A study was conducted in Indonesian
Research Institute of Animal Production (Balitnak) using 32 does divided by for four level of concentration of prostaglandin hormone (PGF2α) that were: (P1) = 0.50 mg, (P2) = 1.00 mg, (P3) = 1.25 mg
and (P4) = 2.50 mg. The PGF2α hormone was injected intramuscular 2 times with the interval 11 days.
After the second PGF2α injection, was followed by injection of Pregnant Mare of Serum Gonadrotopin
(PMSG) directly and detected estrous by using buck and repeated by each; every 3 time and mating
naturally was done. Two months after mating was checked a pregnancy detection by using ultrasonografi (USG) technique. Parameter observed were estrous percentage, onset of estrous, pregnant and
long of estrous. Results indicated that the synchronization hormone by using prostaglandin (PGF2α)
gave 71.9% does of estrous. Average onset of about 55.04 ± 48.52 hour with the length of estrous 16.17
± 8.08 hour. The incidence of onset of estrous quickly with the injection of 1 mg PGF2 α compare to
the other hormone treatment (P<0.05). Estrus synchronization using a concentration of 1 mg PGF2α
resulted in the highest estrus percentage of 87.5% with a 65.6% of pregnancy percentage.
Keywords PE Goat, Prostaglandin, Estrus, Pregnancy

1. Introduction
Estrus synchronization is manipulating the reproductive process to obtain a number of does
estrus at the same time. There are many methods used in estrus synchronization that basically
applied either progesterone such as “ Fluorogeston Acetate (FGA) “ or CIDR (Controlled Internal Device Release) or prostaglandins. Prostaglandins are compounds with a C20 cyclopentadienyl ring -like derivatives of unsaturated fatty acids such as arachidonic luteolitik nature
to induce the regression of the CL which resulted in estrus (Widianto 1991). The objective of
this study was to determine evaluate the effect of four levels of prostaglandin concentrations
on estrus percentage in Etawah does.

2. Materials and Methods
The study was conducted at the Indonesia Research Institute of Animal Science, Ciawi, Bogor,
Indonesia. There were 32 Etawah does used and divided into four treatment groups of estrus
synchronization hormone concentrations i.e : (1) 0.5 mg PGF2α, (2) 1.0 mg PGF2α, (3) 1.25
mg PGF2α and (4) 2.5 mg PGF2α. PGF2α injection is done through the use of intra musculer
2 times at intervals of 11 days. Before and after the second PGF2α injection time, were applied
injection of PMSG (Pregnan Mare Serum Gonadrotopin ). Detection of estrus began after the
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second PGF2α injection and repeated every 3 hours using a Anglo Nubian males and directly
mated. After two months mated, pregnancy examination were done by using ultrasonography
(USG). Parameters measured were the percentage of estrus and pregnancy.

3. Results and Discussion

Generally, in Etawah does showed 71.9 % of estrus generally by the use of the hormone prostaglandin synchronize estrous cycle (PGF2α). This results were comparable with the results of
Kumar and Thomas (1994) that was 75 % of estrus, but lower than the study of El - Amrawi et
al. (1993a) which gave the results of 100 % estrus. Etawah does that received 1.0 mg PGF2α
treatment showed a higher and a better estrus response (87.5%) compared to the other three
PGF2α concentration of 0.5 mg (75%), 1.25 mg (75%) and 2.50 mg (50%) as presented in
Table 1.
Tabel 1. Effect on Estrus Synchronization on Estrus Percentage of Etawah Does
Concentration PGF2α

Body weight (kg)

Onset of estrus (hours)

Duration (hours)

0.5 mg
1.0 mg
1.25 mg
2.50 mg

37.65 ± 4.94
38.76 ± 4.86a
39.25 ± 4.61a
39.81 ± 5.33a

58.00 ± 47.08
36.86 ± 28.66a
64.00 ± 60.88a
69.00 ± 67.39a

15.00 ± 8.90a
17.57 ± 6.35a
14.00 ± 8.63a
18.75 ± 10.78a

a

a

Difference superscript in the same column showed significantly different of P<0.05

Mean body weight of goats used in the study was 38.87 ± 4.76 kg. The average of estrus
(onset of estrus) on Etawah does around 55.04 ± 48.52 hours with the duration of 16.17 ±
8.08 hours. The the fastest estrus occurred in does treated with 1.0 mg of PGF2α (36.86 ±
28.66 hours). but the four levels of PGF2α concentrations were not significantly different
(P>0.05). The results of this study were slower (longer) than the results of the study Kumar
and Thomas (1994) and El-Amrawi et al. (1993a) who both give results appear lust cattle 48
hours. Similarly, the duration of estrus of the four concentrations showed no significant differences (P>0.05). Of the 32 head of does were mated, 21 does successfully pregnant (65.6%).
Does received 1.0 mg PGF2α treatment gave the highest pregnancy rate (87.5%) compared
with the other levels of PGF2α concentration. This results were comparable with studies conducted by El-Amrawi et al. (1993a) which gave 80 % pregnancy rate.

4. Conclusion

Estrus synchronization using 1 mg PGF2α resulted in the highest estrus percentage of 87.5%
with a 65.6% of pregnancy percentage. Mean of onset estrus approximately 55.04 ± 48.52
hours with the average duration about 16.17 ± 8.08 hours.
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Abstract This research aims to evaluate the individual variation in the freezing capability sperms of
Etawah Grade bucks at Lembang Artificial Insemination Center (LAIC). Five sexually mature Etawah
Grade bucks were used as sperms sources. The semen was collected using artificial vagina and was
evaluated macro- and microscopically. The semen was diluted with andromed and frozen according to
LAIC standard procedure. The result of the experiment indicated there was no significant difference
(P>0.05) in raw semen quality, except for sperm motility. The recovery rate of sperms obtained from
Efrat buck was significantly higher (P<0.05) than the other bucks. This research concluded that there
was an individual variation in freezing capability of sperm in Etawah Grade bucks.
Keywords Freezing capability, Etawah Grade bucks, Recovery rate

1. Introduction
Artiﬁcial insemination using frozen semen is now the most widespread tool employed nationwide
for improving the genetic potential of livestock [1]. Although semen cryopreservation has been
applied successfully in a few species, considerable variations in post-thaw semen viability are
still exist. Independent of sperm quality before freezing, the semen of certain individuals will
consistently freeze badly, resulting in poor motility, disrupted acrosome and plasma membrane,
and thus reduced fertilizing ability, indicating the existence of variation in membrane properties
within individual [2]. This research aims to evaluate the individual variation on the freezing
capability sperms of Etawah Grade bucks at Lembang Artificial Insemination Center.

2. Materials and Methods
2.1. Source of semen
Five sexually mature Etawah Grade bucks age 3-4 years, body weigh 70 to 80 kg belong to
Lembang Artificial Insemination Center were used as sperms sources with a total of 58 ejaculates. The bucks were kept under natural light and maintained under a uniform and constant
nutrition regiment with each buck being fed on a daily diet of 1 kg concentrate, 8 kg of grass,
1 kg of legume, salt lick, and water was provided ad libitum.
2.2. Extender preparation
A commercially available diluent Andromed ® (Minitube, Germany) was used in this experiment.
The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

127

This extender contains soybean extract with antibiotics (lincomycin, spectinomycin, tylosin,
gentamycin) and glycerol (7%). One part of andromed was diluted with 4 parts of aqubidest,
warmed up at 37oC at Water bath.
2.3. Semen collection and evaluation
The semen was collected from the bucks with the aid of an artificial vagina, twice a week.
Immediately after collection, the semen was evaluated macro- and microscopically including
semen volume, pH, consistency, and color, mass movement, motility, and sperm concentration
according to [3].
2.4. Semen processing
Qualified semen samples having volume of > 2 mL, sperm concentration> 2.000x10 6 and progressive sperm motility of > 70% were selected for cryopreservation. The semen was diluted
with diluent to a final concentration of 200x10 6 sperm/ml. Diluted semen was loaded into 0.25
ml straws (Minitube Germany) using automatic filling and sealing machine (Combo System,
Minitube Germany), equilibrated at 4 oC for 3 hours and was frozen at automatic freezing machine (Digitcool 5300 ZB 250, IMV Prancis) for 9 minutes and the straws were then plunged
into the liquid nitrogen and stored until thawing.
2.5. Evaluation of post-thawing quality
After storage for a period of 24 hours, the semen straws were thawed in a water bath (at 37 o C
for 30 second) for microscopic semen evaluation immediately after thawing. Sperm motility
was assessed using a phase-contrast microscope (Olymphus BX 53) X 200 magnification
with a warm stage maintained at 37oC. A wet semen mount was made by using 5 μL semen
placed directly on a microscope slide and covered by a cover slip. Motility estimations were
performed from three different microscopic fields in each sample. The post-thawing quality
criterion were < 40% was bad, 40-50% was moderate, and >50% was good.
2.6. Statistical analysis
The study was repeated 9 times and the results were expressed as the mean ± SEM. One way
analysis of variance (ANOVA) with a subsequent Duncan test was used to compare the mean
values resulting from the various individual at a significance level of P<0.05. All analyses
were carried out using the SPSS 18 for Windows statistical software package.

3. Results and Discussion
3.1. Raw semen quality
All ejaculates were collected from sexually mature bucks that were of proven fertility and
were undergoing regular semen collection for artificial inseminations. Therefore, it was expected that semen quality before freezing would be of a high standard. Semen quality was
assessed before freezing with volume > 2 ml, normal in color and consistency, mass activity >
2, with percentage of sperm motility > 70%, and sperm concentration > 2000x106. There were
128
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no difference among parameters, except for sperm motility, Efrat buck demonstrated the lower
motility as compared to others (Table 1).
Table 1. Raw semen quality of Etawah Grade bucks at Lembang Artificial Insemination Centre
(mean±SEM)
Parameter

Buck Name
Ebony

Efrat

Enquiry

Equity

Evory

Volume (ml)

2.78±0.24

2.79±0.31

2.46±0.24

2.28±0.07

3.28±0.28a

pH

6.72±0.05a

6.76±0.06a

6.66±0.06a

6.08±0.71a

6.64±0.06a

a

Colour

a

a

a

----------------------- Creamy white to yellow -------------------------

Concistency

--------------------------- Moderate to tick ----------------------------

Mass activity

2.23±0.16a

Sperm motility (%)

81.54±2.49

a

2.08±0.13a

2.42±0.14a

70.38±5.67

83.33±1.66

b

a

2.00±0.00a

2.11±0.11a

74.44±1.54

80.00±0.74a

ab

Sperm
2344.62±98.55a 2030.00±158.24a 2375.00±61.11a 2020.00±107.24a 2113.33±58.62a
concentration (x106)
Mass activity scoring (0-3); 0 no mass activity, 1 poor, 2 moderate and 3 good
Different superscripts within the same row are statistically different at P<0.05

3.2. Frozen semen quality of Etawah Grade bucks
Overall, the quality of post-thawing motility of sperms obtained from Etawah Grade bucks
demonstrated a moderate quality (41.67±0.83 to 46.25±1.09%). Sperm motilities during prefreezing period were between 62.22±1.21 to 65.00±1.23% and no significant different among
individual bucks. Freeze-thawing procedure decreased the sperm motility between 32.08 to
39.17% (Table 2).
Tabel 2. Recovery rate of Etawah Grade bucks of sperms after freezing (mean± SEM)
Buck name
Ebony
Efrat
Enquiry
Equity
Evory

Motility (%)
Raw
81.54±2.49
70.38±5.67b
83.33±1.66a
74.44±1.54ab
80.00±0.74a
a

Pre freezing

Post thawing

Recovery
rate (%)

64.17±0.83
62.92±1.29a
63.75±1.39a
62.22±1.21a
65.00±1.23a

43.33±0.71ab
43.75±0.89ab
43.75±1.39ab
41.67±0.83a
46.25±1.09b

53.48±2.38a
57.86±1.90b
52.03±1.38a
56.01±0.94ab
56.99±0.80ab

a

Different superscripts within the same columns are statistically different at P<0.05

Variability among individual bucks was detected for post-thaw sperm motility. Evory buck
demonstrated the highest post-thawing motility (46.25±1.09%) than the other bucks. The indicator for freezing capability of sperm is not only post-thawing motility. The successful of
freezing can also be seen by assessing its recovery rate (RR), by comparing the sperm motility
of raw semen with post-thawing semen. According to RR, Efrat buck showed the best freezing
capability with 57.86 ±1.90% sperm recovered after freezing, even though he sperm motility
of raw semen only 70.38±5.67% but the post-thawing motility was 43.75±0.89. This value
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was not different from Ebony buck having 81.54±2.49% sperm motility of raw semen (Table
2). Individual differences in sperm cryo-survival were not exclusive to goat, because they
have also been observed in stallion [4], ram [5,6], and boar [2]. The reason for goat individual
variability in cryo-survival of sperm is unknown at present, although it may have a genetic
origin. Differences in specific DNA sequences have been identified between boars in which
post-thaw sperm quality was classified as poor or good [2].

4. Conclusion
There was an individual variation on freezing capability of sperms in Etawah Grade bucks.
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Abstract The purpose of this study was to evaluate an activity which was implemented at the beginning
of establishment village breeding center for Etawah Grade goats in Samigaluh Kulon Progo. The
objective was to assist 3 group of farmers in the village of Gerbosari to increase number of Etawah
Grade goat and to provide female goats for selection. Materials for study consisted of 61 farmer, bucks
of Etawah Grade, questionnaires and equipments to measure body size and weight of kids. The study
consisted of observation to collect data of initial condition and implementation of activity in the village,
by distribution of bucks, observation and measuring body size and weight of kids born. The results of
study shwed that implementation activities of assistence service in the farmers groups could increase
number of kids born, provided female kids for selection but did not improve the quality of kids.
Keywords Activities village breeding dairy goat

1. Introduction
Large number of Etawah Grade goats were obtained in Samigaluh. There is why this region
becomes part of goat developing region in Kulon Progo. The place was suitable for raising
dairy goats because the environment temperature was low and produce large quantity of forage.
In this area the goats were kept for multipurpose i.e. to produce milk, meat and for saving.
An activity has been commenced 3 years ago, in the village of Gerbosari Samigaluh Kulon
Progo. The purpose of the activity was to assist farmers to increase number of goats and to
improve goat characteristic for example for the conformation, so that have a possibility to be
selected for milk production. This activity consisted of observation of condition in the village,
implementation of buck to support the effort of increasing kidding rate. It is necessary to select
dairy goat based on body conformation.

2. Materials and Methods
Materials of the study consisted 3 groups of farmers at Gerbosari village, Samigaluh Kulon
Progo, questionnaires 3 bucks of Etawah Grade and equipments to measure body size and
weight.
The study was started by interview and observation to collect data of initial condition (number
goat, purpose of keeping, daily activities conducted by farmers) in the village. Implementation
of activity started by discussed the result of interview and problem that was found during
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observation, distributed bucks in the farmer groups and evaluated the result by measured
number of kids born, body size and weight. Data after implementation of the activity were
compared with the initial condition to show the effect of the assisstance service.

3. Results and Discussion
3.1. Existing condition of farmer group
At the beginning of study there were 61 farmers in Gerbosari village. The farmers were
distributed in 3 groups, namely Menoreh Makmur, Menoreh Maju and Margo Subur. Total
number of goats at the commencement of the activity were 201 head, consisted of 132 adult
females, 2 bucks and 67 kids. Goat houses in the village majority were non lifted floor pen
(ground floor pen), only 20 farmers who have lifted floor goat pens.
The purpose of keeping goat was mainly for saving, therefore, very possible farmers in this
village sell their goats to meet the demand of cash money immediatelly without consider goat
characteristic or quality. The goats were also sold when the age was old, the shape or coat color
were undesirable or male kids. The kids were normally sold after weaned.
The number of goats owned by farmers at the beginning of activity on average was 3 goats/
farmers. Several farmers have more than 5 goats but others only have one or two goats/family.
The resultd of discussion showed that the availability of buks in the village was not comparable
with the number of adult females (2 buck for 132 females) and located quite far (the distance
was 10 to 500 m from female goat pens). In this situation farmers need time and cost to
carry female during breeding period for mating, therefore addition of bucks was needed and
possibly helpfull to increase reproductive performance of goats. Ratio of buck and females
should be 1: 20 to 50 [1].
The person who were active worked in the groups such as chairman of farmers more prefer
to goats with white and black colour, long, delicate and pendolous ears. In general farmers in
these groups also agree with opinion that Etawah Grade goats have white and brown or black
color.
At the beginning of activity the average body length, height at wither, heart girth, ears length
and width of female goats were 77.5 cm; 77.1 cm; 80.9 cm; 26.9 cm and 10.1 cm respectively.
The bucks have slightly higher at wither than female. The average body length, height at
wither, heart girth, ears length and width of bucks at the beginning of activity were 71.0 cm;
80.0 cm; 82.0 cm; 34.0 cm and 10.0 cm. In general, body size of adult Etawah Grade goats in
the village was bigger than those in the similar area of Kulon Progo, with average body length,
height at wither, heart girth of 64.1cm; 72.3 cm and 79.6 cm [2]. Body length and width of
hip could be used to predict the capability of goat kidding twinn with the recommended size
minimally were 69.7 cm and 22.5 cm [3]. Positive and significant correlations between udder
volume and all milking characteristics [4].
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3.2. Implementation of activities in the farmers group
The result of interview showed that many activities such as improving management, housing,
milking, increasing goats number and buck were needed in the farmers groups of Gerbosari
village. The activity of assisstance service was started by provided good quality bucks of
Etawah Grade and improving goat pens condition. Added number of bucks were directed
to reduce the ratio of male and female. There were 3 bucks distributed in 3 groups with
characteristics of black and white color, roman nose, long tail hair and long pendolous ears.
The average body length, height at wither, heart girth, ears length and width were respectively
78.0 cm; 80.0 cm; 84.0 cm; 28.0 cm and 10.0 cm. The average body size of those bucks were
not significantly bigger than the initial buck in the village. However according to SNI [5] the
characteristic and size of those buck passed the standard of breeding goat with 63.0 cm, 87.0
cm and 89.0 cm for body length, height at wither, heart girth.
The second activity was an effort to improve goat pens condition. The farmers was supported
to change on ground floor pen to lifted floor pen using credit which was rolled in the group.
Number of farmer who received credit in the first turn were 14 people.
3.3. Results of assitance service activity
The results of implementation assisstance servive activities by distributed bucks in the groups
showed that mating with bucks has produced more pregnancy of female goats and kidding.
the kids were 31 consisted of 10 males and 21 females. The average body weight of kids at 3
months of ages was 15.8 kg and 13.1 kg (Table 1).
Table 1. Body size of kids after implementation of assistance service
Variables
Body weight (kg)
Body length (cm)
Height of wither (cm)
Heart girth (cm)
Ear length (cm)

Before
Male
17.4
54.2
53.8
56.2
22.4

Female
16.1
51.5
55.8
57.5
22.2

After
Male
15.8
52.5
58.5
54.8
23.5

Female
13.1
48.0
58.3
55.7
22.3

Body weight, body length and hearth girth of kids born as the result of mating with bucks
added in the village was lower than those in the initial of the activity. However hight at wither
increased and there was no different in the length of ears of kids. The size of kids in this study
was bigger than Etawah Grade kids from other area. Body length, height at wither and body
weight of Etawah Grade kids in Banyumas were 39.2 to 40.2 cm, 44.1 to 47.3 cm and 7.6 to
10.3 kg [6] while were 48.7 cm, 55.9 cm and 16.2 kg [2]. Majority kids in this study have
white and black color, only 2 kids have brown and white (6,4%). Similar study found 93.1%
of Etawah Grade goat have white and black color [7]. Other study found 47.9% of goat has
brown and white color [3].
Apart from increased the number of kids, this activity also gave benefit to farmers who kept
the buck because the utilisation of bucks for mating was charged for around IDR 50.000 per
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service. Female kids in this were raised for breeding but male kids were sold after weaned to
minimize cost and labor.

4. Conclussion
The implementation of activities in assistance service in the village of Gerbosari have given
benefits to farmers in the groups. Distribution bucks did not improve quality of born kids
significantly but increased the number and provided female for breeding. This achievement
could be used to support of establishing village breeding center of Etawah Grade goats.
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Abstract The objective this study was to evaluate two different route of prostaglandin application

to syncronize estrous in Etawah Grade. Prior the experiment, goats were selected using ultrasound to
detect pregnancy status. Twenty non pregnant goats were divided into two groups (A and B) and treated
with two different routes of double injection prostaglandin with 11 days apart namely intra vulva (A)
and intramuscularly (B). Estrous detection was done three times a day (09:00-10:00, 12:00-13:00 and
16:00-17:00) for 5 days by introducing teaser ram and the measurement of electrical impedance vaginal
mucus. Results of this study showed that the percentages of animal in estrous did not differ (P >0.05)
between group A (50%) and B (30%). No difference also in the onset of estrous after second injection
in group A and group B. However it seem that onset of estrous was earlier in group A and estrous
duration last longer in group A. the pattern change of vaginal mucus impedance showed similarity in
both groups, whereas before estrous, impedance of vaginal mucus decreased gradually, the lowest value
was observed during estrous, and after estrous marked by increased. It is concluded that application of
prostglandin can be done by intra vulva with comparable result with intra muscular application.
Keywords Estrous, Prostaglandin, Synchronization, Intra Vulva

1. Introduction
Good detection of estrous is critically important to support successful mating program in dairy
goats. One of the main problems associated with controlled breeding is the estimation of the
time and degree of estrous response. Thus, if one can pre-determine the time from withdrawal
to onset of estrous, the need for estrous detection could be reduced or even eliminated.
Estrous synchronization principally can be done by prolonging the luteal phase by using
progesterone and by shortening the luteal phase by lysing of the corpus luteum by using
prostaglandin [1]. Several agents have been used to induce estrous in goats such as Progesterone
[2], Progesterone followed by prostaglandin and eCG [3]. Even, in the goats, estrous induction
or synchronization constitutes the most common use of gonadotropihins. In cattle, estrous is
usually synchronized by administering prostaglandin (PGF2α), but in goats, synchronization
with the aid of prostaglandin F2α is rather uncommon [4]. It is therefore, the study was done to
evaluate the response of estrous after different routes of prostaglandin injection. To improve the
number of animals to become estrous, double injection of PGF2α was used. Since it is known
that prostaglandin can act directly to lyse of corpus luteum by a counter current mechanism,
application of PGF2α was done by intra vulva injection.
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2. Materials and Methods
2.1. Animals and management
The research was conducted at Kawasan Pengembangan Pertanian Terpadu Hambalang
Bogor. Twenty Etawah Grade goats having minimum one lactation were used in the present
study. At the beginning of the study, the experimental does were selected from the population
by determining the pregnancy status by using ultrasound. Twenty non-pregnant does were
divided into two groups (A and B) based on hormonal treatments. The experimental animals
were raised intensively by providing grass, concentrate, and mineral water.
2.2. Experimental design and treatments
In group A, the goats were subjected to 5 mg/mL prostaglandin 2α contain dinoprost
(Noroprost®, Norbrook) intra vulva (IV), whereas in group B, animals were subjected to 5
mg/mL intra muscularly (IM). Injection of prostaglandin was done twice with 11 days interval
in both groups. Estrous was detected three times a day (09:00-10:00, 12:00-13:00 and 16:0017:00) for five days after the second injection. Detection of estrous was performed with the
aid of a buck equipped with apron. During estrous detection, vaginal mucus impedance was
measured using Draminsky estrous detector®.
2.3. Variables and statistical analysis
The following parameters were calculated.
• Percentage of animals in estrous: number of females in estrous/number of females treated
× 100.
• Onset of estrous (Interval to estrous): interval (hours) from second injection of prostaglandin
to time of the first estrous identification.
• Duration of estrous: interval (hours) from the first time showed estrous to the last estrous
identification
Data of vaginal mucus impedance were tabulated based on estrous status. The percentages of
animals in estrous were tested by Chi-square test, while onset of estrous and estrous duration
were analysed by Anova and t-test.

3. Results and Discussion
Result on estrous response, onset of estrous, and estrous duration are shown in Table 1. No
difference was found between two different treatments. The number animal in estrous in this
research was still lower compared to the results reported by several researchers with different
treatments [2-4], although the use of dinoprost have been reported for estrous induction in
cattle was better than cloprostenol [5]. Numerous factors that influence the time of occurrence
of estrous are: breed, age, season, type of synchronizing treatment, dose and time of injections,
the presence of a male as well as body condition [3-5].
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Table1. Estrous response, time to onset of estrous and duration of estrous after prostaglandin treatment
X ± SD (hours)

Prostaglandin
application

N

Response of
estrous (%)

Onset of estrous

Duration of estrous

Intra vulva (A)
Intra muscular (B)

10
10

50
30

42.91 ± 25.27
56.48 ± 29.81

55.33 ± 28.47
28.41 ± 3.71

The intra vulva group exhibited estrous response earlier than intramuscular group, although
statistically not significant. Additionally, on average, the animals treated with prostaglandin
intra vulva exhibited a longer estrous duration as compare to intra muscular group (Table 1).
This data supported the theory of counter current mechanism of prostaglandin [1]. By injection
of prostaglandin in the target organ, prostaglandin can act directly and faster, so the estrous
response was faster by intra vulva injection.
Table 2. Average electrical impedance of vaginal mucus of estrous Etawah Grade goats
Treatment

N

Intra vulva (A)
Intra muscular (B)

5
3

Electrical impedance (Unit)
Before estrous

Estrous

After estrous

542
673

372
470

576
576

Furthermore, data on vaginal mucus impedance intra vulva group were lower than in intra
muscular group. These data exhibited that quality of vaginal mucus in intra vulva group were
more aqueous than that in intra muscular groups. However, the pattern of vaginal mucus
impedance in both groups were similar, whereas the impedance of vaginal mucus decreased
gradually before estrous, the lowest value was observed during estrous, and after estrous
increased markedly. This finding was comparable with the results reported in goats of the
white short haired breed [6].

4. Conclusion

Application of prostaglandin for estrous induction by intra vulva injection had similar result to
intra muscular injection with the same pattern on vaginal mucus impedance.
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Abstract Twenty-four West African Dwarf (WAD) does in their second week of lactation were used to
assess the dietary effect of varying levels of microbial degraded corncob diets on the nutrients intake
and milk composition in an experiment that lasted 84 days. Four experimental diets; A, B, C and D were
formulated to contained 0, 20, 30 and 40% microbial degraded corncob meal respectively. The does were
divided into four groups and allotted to the four experimental diets in a completely randomized design.
The protein quality of diets, dry matter and protein intake values increased with the increased inclusion
of microbial treated corncob meal in the diets, an indication that the diets supplied enough nitrogen
required by the lactating animals. Nutrients intake values were significantly (p<0.05) influenced by the
treatment. However, total solid and lactose in milk of does fed diet C were higher than those of other
does. The lower protein/fat ratio (1.15) of does fed diet B compared to that of other does suggested that
the milk contained lower fat. Therefore, more protein would be consumed per unit volume of fat in
the milk. Therefore, inclusion of microbial degraded corncob meal in does formulated diets could be a
valuable source of protein and mineral in milk of does.
Keywords Corncobs, Does, Ensiled, Lactobacillus delbruickii, Neurospora crassa

1. Introduction
Nutrition has been identified as major factor responsible for the poor performance of WAD
goats. Hence, to meet the nutritional feed requirement of these animals for meat and milk
production, there has been a search for low cost locally available feedstuffs to replace or
partially substitute a proportion of the conventional feedstuffs at reduced cost [1]. Corncob
is one of the available agricultural wastes in Nigeria, its utilization is still limited because of
its poor nutritive value, but corncobs can be used as alternative feed mainly during the dry
season. The use of biochemical methods to upgrade protein quality of corncobs and other low
quality feeds have spread world wide in the last three decades [2]. Fermentation technique is
one of the proper methods to treat these wastes; microorganisms (fungi and bacteria) can be
infused into ground corncobs and allow to ferment for some days in other to break the cell
wall fraction and enhance the nutritive value to benefit farm animals. This study was therefore,
designed to assess the nutrients intake and milk composition of lactating West African Dwarf
(WAD) goats fed Neurospora crassa and Lactobacillus delbruickii degraded corncob diets.

2. Materials and Methods
Dried sample of corncobs and culture of Neurospora crassa and Lactobacillus delbruickii were
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obtained from Teaching and Research farm (T&R) and Department of Animal Production and
Health, Federal University of Technology (FUTA), Akure Nigeria. The corncobs was divided
into two equal parts, one part untreated while other part was moistened and heat sterilized in
cellophane bags for half an hour, allowed to cool, turn inside wooden trays measuring 35cm x
4cm. The trays contained 1000g each of sterilized corncobs were inoculated with 15ml each of
the spore suspension containing 1.2 × 108 of Neurospora crassa and Lactobacillus delbruickii
spores per ml. Both untreated and treated substrate were covered partially with cellophane
and allowed to ferment aerobically for 5 days. The substrates was harvested by autoclaving to
terminate the mycelia growth and oven dried at 105 0C to remove the moisture content. Four
experimental diets A, B, C and D were formulated to contained 0, 20, 30 and 40% microbial
degraded corncob meal respectively (Table 1).
Table 1. Gross and chemical composition of varying levels of biodegraded corncob diets fed to lactating
West African Dwarf does
Ingredients (g/100g)
Untreated corncobs
Biodegraded corncobs
Brewers dried grain
Wheat Offal
Palm kernel cake
Salt
Premix
Total
Chemical analysis (g/100g)
Dry matter
Crude protein
Crude fibre
Ether extract
Ash
Nitrogen free extract
Calcium
Phosphorus

Diets
A

B

C

D

40
15
15
28
1
1
100

20
20
15
15
28
1
1
100

10
30
15
15
28
1
1
100

40
15
15
28
1
1
100

92.94
11.22
24.41
8.20
10.35
45.82
0.20
0.57

91.69
13.82
20.02
6.97
13.58
43.01
0.23
0.63

91.42
14.41
19.42
6.10
12..94
45.13
0.22
0.67

89.67
16.09
17.20
5.78
14.68
43.77
0.25
0.67

UTC= Untreated corncob and BCC = Biodegraded corncobs. A= (UTC 40%+0 %BCC); B=(UTC20%+20% BCC);
C=(UTC 10%+30% BCC); D=(UTC 0%+40% BCC)

Twenty-four (24) WAD does at their second week of lactation were selected from goats flock
of T&R Farm, divided into four groups (six does per group) and randomly allotted to the four
diets in a completely randomized design. The does were fed the diets and fresh drinkable water
ad libitum at 08:00h in the morning for a period of 84 days. The voluntary feed intake was
determined, the feed and milk composition were analyzed according to the methods of [3].
All data obtained were subjected to analysis of variance (ANOVA) and treatment means were
separated by the statistical method of Duncan [4].
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3. Results and Discussion
The chemical composition of the diets (Table 1) showed that dry matter content decreased
and the protein quality of the diets increased with the increased inclusion of microbial treated
corncob meal in the diets respectively. Table 2 showed that the nutrients intake was significantly
(p<0.05) influenced by treatment. The dry matter and protein intake values increased with the
increased inclusion of microbial treated corncob meal in the diets, an indication that the diets
supplied enough nitrogen required by the lactating does. The fat, ash, lactose and fat/SNF ratio
values were significantly (p<0.05) influenced by the treatment however, total solid and lactose
in milk of does fed diet C were higher than those of other does, suggesting that milk of the does
fed diet C could be of better nutritive quality than that of does fed diets A, B and D.
Table 2. Nutrients intake and milk composition of West African Dwarf does fed varying levels of
biodegraded corncob diets
Nutrients intake
Dry matter (g)
Crude protein (g)
Crude fibre (g)
Ether extract (g)
Ash (g)
Nitrogen free extract (g)
Calcium (g)
Phosphorus (g)
Milk composition
Total solid g/kg
Protein g/kg
Fat g/kg
Ash g/kg
Lactose g/kg
Solid not fat
Protein/Fat ratio
Fat/SNF ratio
Calcium mg/100ml
Phosphorus mg/100ml

Diets
A

B

C

SEM

D

364.05d
40.85d
88.86a
29.85
37.68c
166.81d
0.73c
2.08c

432.21c
59.73c
86.53a
30.13
58.69b
185.89c
0.99b
2.72b

436.79b
62.94b
84.82a
26.64
56.52b
197.12b
0.96b
2.93ab

459.24a
73.89a
78.99b
26.54
67.42a
201.01a
1.15a
3.08a

10.74
3.59
1.24
0.70
3.27
4.03
0.50
0.12

155.00
39.90
31.30ab
8.80a
77.60b
126.50
1.27
0.25ab
115.32b
58.71b

156.50
38.90
34.10a
8.10b
75.30b
122.40
1.15
0.28a
120.15ab
60.59b

162.90
37.80
30.20b
8.10b
86.80a
132.8
1.26
0.23b
123.01ab
66.01a

154.30
38,20
30.70b
8.40b
83.80ab
130.40
1.25
0.24ab
127.87a
68.97a

0.26
0.73
0.60
0.01
0.18
0.19
0.37
0.01
1.92
1.36

abcd = Means with the same superscript in a row have no significance difference (P > 0.05).
A= (UTC 40%+0 %BCC); B=(UTC20%+20% BCC); C=(UTC 10%+30% BCC); D=(UTC 0%+40% BCC)

The lower protein/fat ratio (1.15) of does fed diet B compared to that of other does suggested that
the milk contained lower fat and therefore, more protein would be consumed per unit volume
of fat in the milk. However, the observed milk composition in this study was comparable to
those reported for other breeds of goats and sheep [5]. Therefore, the inclusion of microbial
degraded corncob meal in does formulated diets could be a valuable source of nitrogen and
purposeful outlet for corncobs.
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1

Abstract Twelve primiparous lactating West African dwarf (WAD) does weighing 12.05–13.15kg
were allotted to three silage diets of four animals per diet in a complete randomized design. Diets were
corncob/cassava peel (CC/Csp), corncob/brewers’ grain (CC/BG) and Corncob/cassava peel/brewers’
grain (CC/Csp/BG). Does were kept intensively and fed test and concentrate diets at 4% and 1%
respectively of their body weights. Colostrums and mature milk were collected and analyzed for protein,
fat, total solid and ash. Milk constituents for colostrums were significantly different at (/P<0.05) except
for fat. Generally, higher values of colostrums constituents were observed than in the mature milk.
For colostrum constituents, animals on CC/BG had the highest values for protein (4.2%), fat (6.2%),
total solids (16.69%) and ash (0.93%). Similar trend was observed in constituents of mature milk and
were significantly different at (P<0.05). Mature milk from animals on CC/BG had the highest value
for protein (3.93%), fat (4.68%) total solids (15.48%) and ash (0.99%). Variations in milk composition
observed in the study indicate that feed can be used as a means of manipulating milk constituents of
goats.
Keywords West African Dwarf Goats, Milk Constituents, Silage, Corncob

1. Introduction
Milk is the food of newly born and it consists of essential nutrients necessary for the survival
of young ones. For many decades, cow has been the major source of milk and milk products
consumed by humans. In recent times, the need to explore alternative sources to meet the
protein needs of the populace as well as attain self -sufficiency in dairy production has been
clamoured. Interest in goat production all over the world is increasing [1] especially as dairy
animal. The medicinal benefits of goat milk have boosted its popularity in developed countries
[2] as dairy animal. This study was conducted to examine the milk constituents of /West African
dwarf goats fed corncob based silage.

2. Materials and Methods
2.1 Animals management and experimental measurements
A total of 12 WAD does weighing 12.05 – 13.15 kg were alloted to three groups of four animals.
Animals had free access to fresh feed and clean water daily and were offered concentrate at 1%
of their body weight before they were served the test diets at 4% of their body weight.
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2.2 Milk collection, analytical procedures and statistical analysis
Sample of colostrum was taken and lactating does were hand-milked once daily from the
second week postpartum till the 12th week of lactation. Milk Total solids were determined by
drying a known weight of milk at 1050C for 24hrs, fat, protein (N x 6.38) were determined
using [3]. Lactose was estimated as described by [4]. Data obtained were analysed using
ANOVA and significant means were separated using Duncan’s Multiple range test using [5]
procedures.
Table 1.Ingredient composition of the experimental diets (kg)
Silages

Ingredients

CC/Csp

Corncobs
Cassava peels
Brewers’ grain
Palm kernel cake
Urea
Dicalcium phosphate
Sulphur
Total
Determined analysis (%)
Crude protein
Gross Energy(MJ/KgDM)

CC/BG

CC/Csp/BG

13
80
5
1
0.5
0.5
100

13
81
5
0.5
0.5
100

13
40
41
5
0.5
0.5
100

I6.18
17.66

22.06
14.23

19.50
15.69

Note: CC/Csp (Corncob/cassavapeel silage), CC/BG (Corncob/brewers’grain silage), C/Csp/BG (Corncob/cassavapeel/brewers’grain silage).

3. Results and Discussion
Table 2.Constituents (%) of colostrum of West African dwarf goats fed corncob based diets
Components
Protein
Fat
Lactose
Ash
Total Solid

Silages
CC/Csp

CC/BG

CC/Csp/BG

3.92b
6.17
3.41a
0.91a
16.65a

4.22a
6.21
3.21b
0.93a
16.69a

4.05b
6.15
3.42a
0.88b
16.50b

SEM
0.18
0.21
0.19
0.07
0.39

Note: CC/Csp (Corncob/Cassava peel silage), CC/BG (Corncob/brewers’ grain silage), CC/Csp/BG (Corncob/
Cassava peel/ brewers’ grain silage). Different superscripts within the same row are statistically different at
p<0.05.
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Table 3.Constituents (%) of mature milk of West African dwarf goats at 12 week lactation
Silages
Components
Protein
Fat
Lactose
Total solid
Ash

CC/Csp

CC/BG

CC/Csp/BG

3.65c
4.27c
4.63a
14.48b
0.89b

3.93a
4.68a
4.49b
15.48a
0.99a

3.88b
4.53b
4.35c
15.21a
0.98a

SEM
0.19
0.21
0.16
0.37
0.04

Note: CC/Csp (Corncob/Cassava peel silage),CC/BG (Corncob/brewers’ grain silage), CC/Csp/BG (Corncob/
Cassava peel/ brewers’ grain silage). Different superscripts within the same row are statistically different at p<
0.05.

Composition of colostrum as presented in Table 2 showed significant difference (P<0.0.5) in
protein, ash, total solid and lactose. Protein (4.22%), fat (6.21%), total solids (16.69%) and
ash (0.93%). Values obtained were higher for animals on CC/BG. This could be attributed to
the high level of protein in the diet. With the exception of lactose, the apparently higher values
of fat, protein and ash compared to the matured milk points to the nutritional balance and importance of colostrum as a complete diet for neonate kids. Protein content of milk of animals
on CC/BG recorded the highest value (3.93%) while the least value (3.65%) was recorded for
animals on CC/Csp. This is at variance with the findings (5.2%) [6], 5.45% at late lactation
[7]. The high crude protein content observed in milk of does fed CC/BG could be linked with
the high protein content in the diet suggesting that more protein in diet tended to induce the
secretion of more protein into milk [8]. Values obtained for fat in milk were significantly (P<
0.05) different. Similar trend was observed by previous researcher [7]. Ash, total solids and
lactose contents were statistically different (P<0.05). However, total solids result obtained is
comparable with 13.42% reported by [9] for Red Sokoto goats and 15.76-17.98% obtained by
Alokan [10].

4. Conclusion
Variations in milk composition observed in the study indicate that feed can be used as a means
of manipulating milk constituents of goats. This study has shown that goats can be sustained
intensively on corncob based silage and that WAD goats have the potential to produce milk
of high nutritional value that is comparable to their temperate counterpart as well as meet the
protein requirement of man.
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Abstract Eighteen (18) native female goats (live weight of 7.96 ± 2.21 kg) were grouped into 6 classes
for the feeding and in vivo digestibility trials to determine the effects of dietary neutral detergent fiber
(NDF) ratio on feed digestibility and growth performance. The three dietary treatments were: T1 - 72:28
Forage-Concentrate NDF ratio; T2 - 64:36; T3 - 57:43. A randomized complete block design was applied for both trials. Analyses of the total intake of DM, CP and NDF were not affected by differences in
the ratio of NDF from forage and concentrate. Growth performance was not affected by the treatments
showing the same production efficiency. These results suggest that diets given to native goats with ratio
of forage NDF as high as 72.07% can be used in goat feeding management.
Keywords Forage NDF, Ration, Feed utilization, Goat

1. Introduction
The used of high proportion of concentrates has a positive impact on productivity, but it will
lead to an increased 60% of production cost [1]. The proportion of forage neutral detergent
fiber (NDF) in the ration also plays a role in ruminant productivity and maintain rumen health
because it is associated with chewing activity, saliva production, fermentation rate and yield,
and digestibility of feed. In general, optimizing forage as source of NDF will indirectly decrease
production costs and it has 50% benefit than concentrate [2]. Recommendation of 75% forage
NDF in diets is relatively difficult to maintain because of the its quality. The objective of this
research is to determine the ratio of NDF on growth performances of the goats.

2. Materials and Methods
Eighteen native female goats (1 years old; 7.96 ± 2.21 kg BW) were grouped into 6 classes
using design of RCBD. P. purpureum and a commercial concentrate were used in the experiment based on three dietary treatments (T1 - 72 : 28 NDF Forage-Concentrate Ratio; T2 - 64 :
36; and T3 - 57 : 43). The diets were adjusted to be isocaloric and isonitrogenous (CP :13.5413.77%; TDN :65.55-68.37%: NDF 58.94-60.65%). The intake and performance of the animals were measured. The MINITAB 14 was used for testing the ANOVA and Tukey’s test [3]

3. Results and Discussion
The total intake of DM, CP and NDF were not significantly affected by differences in the ratios
of NDF from forage and concentrate in the diets (P>0.05; Table 1). Uniform DMI, CP and
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NDF intake were explained with the similar palatability of the dietary treatment [1] because
the same quality [4]. The content of NDF in this study was not able to influance the intake.
Theoretically, it has been affecting 56% variability consumption [5] and limiting level of it [6].
Differences in the ratios of NDF from forage and concentrate in the diets did not significantly
affect the performance of the native goats (p>0.05). [1] stated concentrate supplementation
may decrease digestibility of the diets that will be affecting the animal performances and it
is depending on source of protein as explained by [7], if the equal protection of the cellulose
structure that attached to dietary protein, it would have equal degradability. The source of CP
and TDN on dietary treatment, concentrates (higher rate degradation) [8] and P. purpureum
(lower) [9] also to explain the phenomenon. NDF from forage of 72% in the diets had the
same feed intake and growth performance when compared to others using higher portion of
concentrate.
Table 1. Feed, nutrients intake and performance of the native goats fed with the experimental diets
Parameters
Total Dry Matter Intake, g/d
Total Crude Protein Intake, g/d
Total NDF Intake, g/d
Performance
Average daily gain or ADG (g/d)
Feed conversion ratio
Feed cost per gain (PHP/g)

T1

T2

T3

222.58±66.50
33.03±9.81
133.90±40.20

217.84±59,10
33.31±9.01
131.80±35.80

223.63±69.10
32.56±9.99
133.90±41.50

12.24±9.04
25.26±15.43
0.28±0.17

11.43±3.71
18.91±4.17
0.24±0.05

17.69±10.77
16.50±11.40
0.23±0.16

* row means with different superscripts are significantly different (p<0.05).

4. Conclusion
It was concluded that diets given to native goats with ratio of forage NDF as high as 72.07 %
can be used in goat feeding management.
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Abstract The objective of the experiment was to investigate the effects of sorghum stalk (Sorghum
bicolor) treated with urea on blood biochemistry of Shami goats. This experiment contained three
treatments which include: untreated sorghum stalk (SS) served as a control, 2% urea (SSU2) and 5%
urea (SSU5). The three experimental diets were fed and jugular blood samples were taken at 0, 14, 45
and 90 days. There were no changes due to dose of urea for serum biochemistry except for triglyceride
concentrations. The results suggest that feeding sorghum stalk treated with urea to the level of 5% did
not affect goats adversely.
Keywords Shami goats, Urea, Sorghum stalk, Blood biochemical

1. Introduction

Sudan has approximately 30.65 million head of goats [1]. Shami goats or Damascus goats
are considered to be the most predominant and important breed in the Middle East countries
with a reddish brown coat colour consisting mostly of long hair. White spots on the body, legs
and face, although not very common, may appear on the animals. There is a wide gap between
the available feedstuffs and animal requirements and the available local feedstuffs are not
sufficient completely to cover the nutritional requirements. Several treatments of poor quality
roughage with alkaline solutions e.g., NaOH, anhydrous ammonia or urea were tried by several
investigators which were reflected in promising results [2]. The alkali treatment is known to
be a powerful swelling agent for cellulose, hemicellulose and lignin. Furtherly, it is probably
neutralizes free uronic acid groups, and saponify uronic acid esters and acetyl groups. This
would perhaps be account for the solubilization of silica and hemicellulose. Amorphous silica
may be converted to soluble silicates; the saponification of uronic acid esters might weaken
the cell wall and allow cellulose to be swelled to greater dimensions [3]. The intension of this
study was to provide information on some blood biochemical parameters of the Shami goats
fed sorghum stalk treated with urea.

2. Material and Methods

Nine Shami goats were kept in the Faculty of Agriculture. The goats were divided into three
same age and weight groups to three experimental diets (untreated sorghum stalk SS served
as a control, 2% urea SSU2 and 5% urea SSU5). Jugular blood samples were taken at 0, 14,
45 and 90 days. Serum samples were collected immediately and sent to the laboratory for
measurement of serum biochemical’s of total protein, albumin, total urea and triglyceride. The
commercial kits were used.
Results obtained were analyzed statistically using SAS software package [4]. The obtained
results were compared on the basis of the levels of urea in the diets, using complete randomized
analysis of variance (ANOVA). The differences between means were separated using the Least
Significant Difference test (LSD). P values < 0.05 were considered significant.
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Table 1. Chemical composition of the experimental diets fed to Shami goats in a feeding trial
Parameters
Chemical composition (%)
Dry matter
Crude protein
ME (MJ / kg DM)

SS

SSU2

SSU5

SEM

96.37a
4.22c
8.4b

91.41b
9.54b
9.22a

90.46b
11.11a
9.37a

1.27
0.93
0.54

Note: SS, SSU2 and SSU5 diets with level of urea of 0%, 2% and 5% respectively. S.E.M: Standard error of mean.
Proximate analysis was performed according to AOAC (2000) methods. ME of the complete diet was calculated
according to the equation: ME (M j/kg DM) = 0.012CP + 0.031EE + 0.005CF + 0.014NFE [5].

3. Results and Discussion
Table 2 shows the blood metabolic profile. Feeding lambs with urea level up to 5% of the
ration did not alter serum concentrations of total protein and albumin. This could be attributed
Table 2 Blood metabolic profile of shami goats fed sorghum stalk treated with urea.
Parameters
Diets
SS
SSU2
SSU5
S.E.M
Periods
0 day
14 day
45 day
90 day
S.E.M
Diet X Period
SS X 0 day
SS X 14 day
SS X 45 day
SS X 90 day
SSU2 X 0 day
SSU2 X 14 day
SSU2 X 45 day
SSU2 X 90 day
SSU5 X 0 day
SSU5 X 14 day
SSU5 X 45 day
SSU5 X 90 day
S.E.M

Total protein
(g/dl)

Albumin (g/dl)

Total urea (mg/
dl)

Triglycerides
(mg/dl)

5.7133
6.2467
6.1883
0.4392

2.7717
3.0300
3.0217
0.2409

43.563
46.063
43.313
4.1265

20.980a
17.147ab
14.730b
2.3609

5.9911ab
5.1911b
6.5133a
6.5022a
0.5071

2.8578bc
2.3133c
3.1467ab
3.4467a
0.2782

43.869ab
34.424b
52.647a
46.313a
4.7648

25.424a
12.536c
13.091c
19.424b
2.7262

6.8133ab
3.3467c
6.1800ab
6.5133ab
6.0133ab
5.9133ab
6.2800ab
6.7800ab
5.1467bc
6.3133ab
7.0800a
6.2133ab
0.8783

3.3467ab
1.3467d
2.9800abc
3.4133ab
2.9133abc
2.5800bc
3.0467abc
3.5800a
2.3133cd
3.0133abc
3.4133ab
3.3467ab
0.4819

46.313ab
26.980c
50.313ab
50.647ab
43.980abc
39.647abc
51.980ab
48.647ab
41.313abc
36.647bc
55.647a
39.647abc
8.2529

36.647a
11.313c
15.980bc
19.980bc
23.647b
10.980c
10.647c
23.313b
15.980bc
15.313bc
12.647c
14.980bc
4.7219

Means with different superscripts in the same column were significantly different (P <0.05).
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to the finding that serum protein is rather related to the availability of protein than the caloric
contents of the diet [6]. Serum total protein and albumin obtained in this study were within
the reported normal range [7]. Urea concentrations obtained in this study was higher than
the reported normal range of 17.18-42.88mg/dl [6]. The highest concentration of urea was
observed at day 45 of the experimental period (52.81 mg/dI).
Serum triglycerides concentrations obtained in this study were lower than the reported normal
range of 27.19-60.09mg/dl3l. This indicates that the experimental diets did not result in
metabolic disorders.

4. Conclusion
Feeding of sorghum stalk treated with urea to the level of 5% did not affect goats adversely.

5. Acknowledgement
The author would like to thank the staff of El-rahamah laboratory in Halfa-Elgadidah for their
collaboration.

6. References
[1] Ministry of Animal Resource & Fishery. Statistic and information department, Khartoum, Sudan.
2011.
[2] A.-A.-K. Bechai, Improving the nutritive value of poor quality roughage and the effect of its feeding on the performance of animal. M.Sc. Thesis, Fac. of Agric., Moshtohor, Zagazig Univ. 1991.
[3] W. C., A.-J. Fiest, Baker, M. Tarakow, The influence of ammonium nitrate supplementation on
degradation and in vitro digestibility of straw colonized by higher fungi. J. Anim. Sci., 30: (1970)
832 – 835.
[4] SAS, Statistical Analytical Systems, Users guide (Version 6), SAS Institute Inc., Cary, North Carolina, USA. 1994.
[5] MAFF, Ministry of Agriculture, Fisheries and Foods, Energy Allowances and Feeding Systems for
Ruminants; Technical Bulletin 33. HMSO-London, ISBN 011240894X. 1975.
[6] O.-O. Tewe, J.-H. Maner, Cyanide, protein and iodine interaction in the physiology and metabolism rats. Food Chem., 9 (1980) 95-204.
[7] J.-J. Kaneko, Clinical Biochemistry of Domestic Animals, 5th ed., Academic Press. Sandiego,
1997.

154

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

The Use of Coffee Husk Fermented with Pleurotus ostreatus as Feed
Supplement Improved Haematological Properties in Etawah Dairy
Goat Suffered from Subclinical Mastitis
Irma Badarina1,*, Dwierra Evvyernie2, Elis N. Herliyana3, Latifah K. Darusman4,
Toto Toharmat2
2

1
Department of Animal Science, Bengkulu University, Bengkulu, 38371A, Indonesia
Department of Nutrition and Feed Technology, Bogor Agricultural University, Bogor, 16680, Indonesia
3
Departemen of Silviculture, Bogor Agricultural University, Bogor, 16680, Indonesia
4
Departement of Chemistry, Bogor Agricultural University, Bogor, 16680, Indonesia
* Corresponding author: irmabadarina@gmail.com

Abstract The objective of this study was to evaluate the use of coffee husk fermented with Pleurotus
ostreatus as a feed supplement on the haematological properties of Etawah dairy goat suffered from
subclinical mastitis. Twelve Etawah dairy goats suffered from subclinical mastitis (+) were fed three
experimental diets for 45 days. The diets consisted of T0 (control diets/basal diet without fermented coffee
husk), T1 (basal diet with 6% fermented coffee husk supplementation) and T2 (basal diet supplemented
with 6% fermented coffee husk soaked for an hour in crude palm oil before used). Basal diet comprised
of Elephant grass (60%) and concentrate (40%). The result indicated that the haemoglobin (Hb) and
Packed Cell Volume (PCV) significantly increased (P<0.05) in goats fed fermented coffee husk (T1 and
T2) as compared to control (P<0.05). The supplementation of fermented coffee husk did not affect red
blood cells (RBCs), white blood cells (WBCs) and somatic cell counts. The increase of Hb and PCV
and the improvement of somatic cell count indicated that the positive effect could be expected from
fermented coffee husk in animal diets.
Keywords coffee husk, Pleurotus ostreatus, blood profile, sub clinical mastitis, Etawah dairy goat

1. Introduction
Coffee is important traded commodity in Indonesia. Coffee husk is one of by-product generated
from coffee cherries processing. Coffee husk constitute a source of environmental problem
because of unsafe disposal. The application as a feed is one of the way to reduce environmental
problem and create locally feed resources. Coffee husks compose 15.0% moisture, 5.4% ash,
7.0% protein, 0.3% lipids and 72.3% carbohydrate [3]. The presence of some anti nutrient
factors such as lignin, caffeine and polyphenols remains a challenge to utilize it as feed.
Pleurotus ostreatus has been known as primary decomposer of lignocellulosic materials through
their extracellular enzyme activities [7]. This ability is a worth considering in bioprocessing
agriculture wastes as feed. Mushrooms have been also used as food supplement from times
because their medicinal properties or possesses a number of biologically active compound
help in health-enhancers; potentiating against diseases [12].
Since coffee husks are rich in the organic nature and nutrients, these constitute has an appropriate substrate for mushroom cultivation. Solid state fermentation (cultivation) used coffee
husks as substrate increased its nutritive value [1]. Even though some evidence for solid state
fermentation for coffee husk has been confirmed, no studies have examined with regard to
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its supplementation in ruminants diet in particular the biological properties of coffee husk
substrate in ruminant animals. The objective of our study was to evaluate the use of coffee
husk fermented with Pleurotus ostreatus as a feed supplement by measuring blood profile and
somatic cell count of Etawah goat suffered from sub clinical mastitis.

2. Materials and Methods
Twelve Etawah dairy goats suffered from subclinical mastitis (+) in the 2 nd to 3rd lactation
period with body weight 40±5 kg were arranged in Randomized Block Design. There were
three experimental diets with the criteria: T0 (control diet = Basal diet without fermented
coffee husk supplementation), T1 (Basal diet with 6% fermented coffee husk supplementation)
and T2 (Basal diet supplemented with 6% fermented coffee husk soaked for an hour in 3%
crude palm oil). Basal diets comprised Elephant grass (60%) and concentrate (40%). The
concentrate diet composed mainly of soybean wastes meal (34.88%), coconut meal (23.26%),
rice bran (23.26%), cassava wastes (11.63%), and crude palm oil (6.97%). Goats were fed
twice daily in amounts adequate to ensure 3.5% dry matter of body weight at the day. The diet
was arranged to full fill the nutrient for goat with crude protein 11-12% and TDN 55% [6].
Feeding trial lasted 45 days. Goats were milked every day at 07.00 and 17.00.The mushroom
cultivation method and the composition of solid substrate was done according to Herliana
et al. [4] with slight modification. Somatic cell count (SCC) were determined according to
Direct Microscopic Somatic Cell Count (Breed’s Method) [8]. Blood samples were analyzed
by standard methods [5]. All statistical analyses were performed by Anova. For detailed test
were compared by Duncan Multiple Range Test (DMRT). Statistical differences are expressed
at p<0.05.

3. Results and Discussion
No statistically significant differences were observed in RBC and WBCs (Table 2). The haemoglobin (Hb) and Packed Cell Volume (PCV) significantly increased in goat fed fermented
coffee husk (T1 and T2) compared to control (P<0.05).
Table 1. Effect of fermented coffee husk supplementation on haematological properties and somatic
cell count in Etawah goat
Treatment

Items
Haemoglobin, g/dl
Packed Cell Volume (PCV) %
Red Blood Cells (RBC), 106/mm3
White Blood Cells (WBCs), 103/mm3
Total Somatic cell count, (105cell/ml)
-Baseline
-Post-analytical
-% of change

T1

T2

6.46±0.26b
18.71±2.47b
13.10±5.05
13.88±4.96

8.96±0.31a
24.31±1.91a
15.73±6.57
19.33±8.46

8.77±1.13a
24.25±4.72a
15.46±3.12
16.13±3.83

0.02
0.06
0.98
0.69

9.54±5.72
12.67±7.78
+32.81

8.67±6.5
3.07±2.27
-64.59

10.93±7.16
7.60±3.8
-30.49

0.89
0.90
0.85

Means in the same rows with different superscript differ significantly (P<0.05)
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The PCV and Hb in the supplementation treatment (T1 and T2) were in the normal range.
While there was anaemia indication in control group because the PCV and Hb were under
normal range. The haematological counts are the reflection of the health status and influenced
by the nutrition of the animal [2]. Mushrooms are the sources of micronutrient which are
essential for the synthesis of Hb and oxygenation of RBCs. Mushroom is rich in iron and zinc
[9]. The iron mineral in the fermented coffee husk in this study is higher (1108.96 ppm) than
in sugarcane fermented with Pleurotus ostreatus (178ppm) [10].
The SCC was not statistically significant difference among treatment but there was a trend
lower SCC in supplemented group (Table 2). The SCC is used as an indirect measure of udder
health, an indicator of inflammatory process or mastitis [11]. In this study, there was a positive
effect from a nutritional-physiological aspect could be expected from fermented coffee husk in
animal diets. Supplementation of fermented coffee husk increases the PCV and Hb levels and
decreases SCC levels. Increasing in the Hb and PCV concentration is associated with greater
ability to resist disease infection such as subclinical mastitis.
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Abstract The study therefore was conducted to investigate the effects of feeding different proportions
of leucaena in mixed diets [leucaena vs. Para grass{PG (Brachiaria mutica)}] on feed intake, mimosine,
3, 4-DHP and 2, 3-DHP in urine and milk, and plasma thyroid hormones in lactating goats. Four Saanen
dairy goats in late lactation (120 days) were fed ad libitum a basal diet of chopped fresh Para grass (PG)
with an increasing proportion of chopped fresh Leucaena leucocephala (LL). The LL proportion was
gradually increased from 25% of the dry matter intake (DMI) in the second week to 50% in the third,
75% in the fourth and 100% in the fifth week. The intakes of DM and live body weight increased in
the cubic pattern, mimosine, 3, 4-di-hydroxy pyridine (DHP) and 2, 3-DHP appeared in the urine and
milk when the proportions of leucaena in mixed diets increased. The increasing proportions of LL in
mixed diets resulted in a normal level of T3 (Triiodothyronine) throughout the whole experimental
of LL feeding, however an increased level of T4 (Thyroxin) within only the first and second week
and then reduced in the third, forth and fifth week of the proportions of LL in mixed diets increasing,
respectively. The recovery of mimosine, 3, 4-DHP and 2, 3-DHP in the milk might be take precaution
for health of human beings who drinks such milk. The benefits of leucaena achieved only when toxicity
in leucaena can be solved.
Keywords goat, leucaena (Leucaena leucocephala), mimosine, para grass (Brachiaria mutica), milk

1. Introduction
Leucaena (Leucaena leucocephala) is available and a cheap source of rich-protein forage, but
it contains mimosine and its metabolites i.e. 3, 4- di-hydroxy pyridine (DHP) and 2, 3-DHP
might be toxic to animals. Thus, the information of excretion of mimosine and DHP in urine
and milk should be clarified is that the border line between animals (host) and consumers
(products) in justifying to be safe when we consumed the products obtaining from animals,
which raised with leucaena diet. Though, leucaena can be fed at level 100% of dry matter
intake in goats and did not show any sign of effects on animal health in Thailand [1, 2].
However, it was suggested that only an appropriate proportion of leucaena in mixed diets,
when fed to buffaloes, its enhances intakes, digestion and microbial production in the rumen
[3]. In addition, toxicity in leucaena can be solved by inoculating Synergistes jonesii [4].
The study therefore was conducted to investigate the effects of feeding different proportions
of leucaena in mixed diets [leucaena vs. Para grass{PG (Brachiaria mu ca )}] on feed intake,
mimosine, 3, 4-DHP and 2, 3-DHP in urine and milk, and plasma thyroid hormones in lactating
goats.
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2. Materials and Methods
Four Saanen dairy goats weighing 35 1.60 kg (24-36 month old) were used in this study from
the Akachai Goat Dairy Farm, Nongchok, and Bangkok (20 km off Faculty of Veterinary
Science, Phathumwan, Bangkok). The first study determined daily intakes for 35 days,
whilst the second study determined, mimosine, 3, 4-DHP and 2, 3-DHP in urine, milk and
thyroid hormones in blood. The animals were housed in individual metabolic pens during the
experimental periods with facilities for separate urine and feces collections, the experiment
consisted of five 7-day periods. The animals were fed ad libitum with chopped (0.5-1.0 cm)
Para grass (PG) in first week (day 1-7), in the second week (day 8-14) animals were fed ad
libitum with the mixture diet containing 75% PG: 25% fresh leucaena (LL) based DM basis
(827 g of chopped fresh PG was mixed with 172 g of chopped LL). On the third week (day
15-21) animals were fed ad libitum with the mixture diet containing 50% PG: 50% LL based
DM basis (615 g of chopped fresh PG was mixed with 385 g of chopped LL). In forth week
(day 22-28) animals were fed ad libitum with the mixture diet containing 25% PG: 75% LL
based DM basis (348 g of chopped fresh PG was mixed with 652 g of chopped LL). In the last
week (day 29-35) animals were fed ad libitum only chopped LL. In each period, the animals
were weighed before the morning feed (06:00 h) on day 1, 8, 15, 22, 29 and 36 of the period
of study.
On day 1-35, urine was collected in plastic container containing 100 mL of 7%HCl to maintain
a pH below 3. Total daily feces were weighed and sub-samples (20%) were then stored at 4 ºC
for chemical analysis. Ten percent of the representative aliquots of offered feed, refused feed
and feces samples were collected and stored at –20 ºC. At the end of each sampling period,
samples from each animal were pooled and dried in a hot air oven at 65 ºC, for 72 hours, prior
to DM analysis. Fresh drinking water was provided throughout the experiments. The feed
intake and milk production of each goat were recorded daily and 50 mL of milk were taken
as a sub-sample into each plastic container for analysis. Blood samples from the jugular vein
were collected at 3 h after the morning feed (day 7, 14, 21, 28, 35; at 11:00 h). Individual
plasma was stored in tubes (3-3.5 mL/tube) at -20 C for analysis. The mimosine, 3, 4-DHP
and 2, 3-DHP in the urine [5, 3] and milk [6] were determined by the high performance liquid
chromatography. Plasma T3 and T4 concentrations were determined by radioimmunoassay.

3. Results and Discussion
Table 1 shows that the intake of diet was the highest in goats fed 50% leucaena in mixed diet,
and decreased when leucaena proportion increased more than 50% in mixed diet. In contrast
with previous study [3] showed that the improvement of voluntary intake has been related to
an increased the proportion of leucaena in mixed diet for buffaloes. The mimosine usually
rapidly degraded by plant enzymes and micro-organisms to DHP [1]. In cases the animals were
colonized with degrading-DHP bacteria in the rumen, therefore DHP have been the nutritional
benefits for ruminal bacteria, and the rest might become the toxic substances. Then, DHP
must be consequently getting rid from the body by absorbing through the rumen wall into
blood system before excreting into the urine, milk and feces [7]. The present study, the urinary
mimosine and DHP excretions increased in animals when the proportion of leucaena in the
diet increased, but the average excretion rate of mimosine and DHP was greater in the urine
(73.1%) than those in milk (26.9%). Animals consumed the mixed diet containing LL more
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25%, indicated that above the threshold DHP concentration in urine (100 mgDHP/L), therefore
subclinical toxicity considered to be anticipated [1]. Thus, the appearance of mimosine and
DHP (30-65 mgDHP/L) in milk, indicating that it might be a concern for health of offspring
in animals fed leucaena as well as human drinking such milk [7]. None of the proportion of
leucaena in mixed diets affected the level of T 3 in plasma. The level of T4 in plasma increased
when animals fed mixed diet containing 25-50% leucaena, then declined when mixed diet
containing 75-100% leucaena. This is generally known that after degradation of mimosine
to DHP, it is a potent goitrogen. The DHP toxicity commonly disrupted the endocrine system
by suppressing blood thyroids [8]. Thus, the benefits of leucaena achieved when toxicity
in leucaena can be solved, i.e. by limiting amount of intake, inoculating bacteria with high
ability in degrading and detoxifying DHP into the rumen, treating with chemicals, mineral
supplementation with iron, magnesium and zinc, etc.
Table 1. Intakes of DM and mimosine, mimosine and DHP excretion through urine and milk in dairy
goats fed different proportions of leucaena to Para grass {PG (Brachiaria mutica)} in mixed
diets
Parameter

0% LL

25%LL

50%LL

75%LL

100%LL

SEM

Live weight (kg)

31.3

32.3

31.8

31.3

b

30.1

1.75

DM intake (g/kg BW0.75day)

44.8d

61.6bc

72.0a

57.6c

64.7b

4.81

0.0

1.63

3.56

4.56

6.84

a

0.29

0.72a

0.65a

0.26

Mimosine intake (g/kg BW

ab

0.75

/day)

e

a

d

ab

c

ab

b

In urine
Mimosine (mg/ L /kg BW0.75/day)

0.0b

0.71a

0.47a

79.8

b

97.0

a

19.1

a

18.6

a

3,4-DHP (mg/ L /kg BW

0.75

/day)

0.0

c

2,3-DHP (mg/ L /kg BW

0.75

/day)

0.0

b

Mimosine (mg/ L /kg BW0.75/day)

0.0d

0.94cd

3,4-DHP (mg/ L /kg BW

/day)

0.0

39.1

2,3-DHP (mg/ L /kg BW0.75/day)

0.0d

0.90c

5.67bc

T3 (µg/L/day)

1.14

1.28

T4 (µg/L//day)

54.9

77.3

108

ab

124

28.5

a

16.5

24.9

9.91

2.02b

1.89bc

3.00a

0.98

25.5

14.7

20.4

8.01

50.6a

16.0b

14.8

1.30

1.44

1.22

0.17

78.0

64.1

43.8

5.82

a

a

In milk
0.75

d

a

b

c

a

In plasma
bc

a

a

b

c

Note: 0%LL, ad libitum PG intake; 25%LL, 25%LL+75%PG ad libitum intake; 50%LL, 50%LL+50%PG
ad libitum intake; %75LL, 75%LL+25%PG ad libitum intake; %100LL, 100%LL ad libitum intake, different
superscripts within the same row are statistically different at P<0.05.

4. Conclusion
The study demonstrated that animals consumed mixed diet containing the proportion of
leucaena above 25%, was anticipated as a subclinical toxicity. Thus, the benefits of leucaena
achieved only when toxicity in leucaena can be solved.
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Abstract The mesocarp (pulp), pericarp and exocarp (outer skin) of coffee bean are the waste of coffee
processing industries, which can potentially be used as feeds for both dairy and meat goats. The purpose
of this literature study is to throw the idea of utilization of abundant coffee waste, and processed it
in an integrated manner with the coffee industry, before being discharged as waste from that coffee
industry. The studies that given the cofee waste as animal feed were as cattle feed rations of about 25% and as chicken feed is 5%. Other discovery was proved that the given until 200g/day of coffee carp
in balanced feed composition stillcan provide a weight gain of 44 g/sheep/day, although the best feed
composition for increased milk production in dairy cattle farming is the composition of feed containing
protein 11.93 g/100g feed. The feed that contain protein 11,93 g/100g feed will gain in consists of
the following formula: 10% of forages, commercial concentrates 0.8 kg/head/day, 2kg/dairy cattle/day
rice bran, coffee carp waste 0.2 kg/dairy cattle/day, minerals 0.1 kg/each dairy cattle/day, and cassava
1 kg/dairy cattle/day. The coffee carp waste concentrates are used as a mixture with rice bran and corn
on dairy goats feed. This literatur study proved that coffee pulp and outer skin of coffee very potential
as goat feed both in quntity and quality.
Keywords Coffee Carp Waste, Animal Feed, Dairy Goat

1. Introduction
The utilization of agricultural waste is an effort to increase the production of livestock, including
goats. Agricultural by product utilization reports in Taiwan, can reduce the feed costsby 2025%. Integrated system among plantation agriculture commodity with other commodities
including coffee, can improve the system of goat production in a sustainable manner because
of the availability of feed from agriculture carp of coffee waste. This is evidenced by goat
breeders in Vietnam that utilize local feed ingredients and followed with disease control can
increase productivity by up to 35% of goats. In Indonesia, the experience of use of agricultural
waste feedstock for dairy goats, among others, in Banyuwangi. Concentrate commonly used
by dairy goat breeders in Banyuwangi, East Java, is derived from a mixture of rice bran, bran,
corn cob, and mashed coffee carp.

2. Discussion
2.1. The utilization of coffee carp skin for animal feed ingredients
The coffee carp skinboth on the mesocarp (pulp), pericarp and exocarp (outer skin), are the
waste of coffee processing industries. This waste of the coffee industries are potentially be
used as animal feed. The waste of this coffee industries can usefor both dairy and meat goats
because their numbers are abundant in coffee plantation centers and were also have quite good
nutritional value.
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By comparing various used of coffee waste for animal feed, the use of coffee skin waste in
dairy goat can be a solution to reduce the cost production without reducing the quality of
milk production in dairy goats. For example, based on the experience of the farmer groups in
Banyuwangi, thesmoothed coffee skin waste are used as a mixture with rice bran, bran, corn
cob on dairy goats concentrated feed.
2.2. The research studies of coffee skin waste as animal feed
The best feed composition for increased milk production in dairy cattle farming is the composition of feed containing protein 11.93 g/100g feed given, which consists of the following
formula: 10% of forages, commercial concentrates 0.8 kg/head/day, 2kg/head/day rice bran,
coffee skin carp waste 0.2 kg/head/day, minerals 0.1 kg/head/day, and cassava 1kg/ head/day
[1]. Coffee leather formulations use in cattle rations is 2-5 % [2]
The provision of coffee skin carp waste until 200g/day insheep balanced feed composition,
still provide a weight gain of 44 g/head/day, so it can used to overcome the difficulties sheep
feedder in the dry season. Although most ideal formula with coffee skin carp waste is 100
g/day for weight gain was 62 g/head/day [3].
Coffee skin carp waste were containing crude protein 10.4 percent, or nearly equal to its
metabolic energy content of rice bran that was 3,356 kcal/kg and its use in chicken feed formula
is 5 % [4]. According to [1], [2], [3], [4], are shown that coffee waste very potential to manage
in preservation purpose of abundant coffee waste processed in an integrated manner with the
coffee industry, before being discharged as waste from the coffee industry.
2.3. The processing of coffee skin carp waste for feed ingredients
The goal of the coffe waste treatment is intended to spell out the coffee skin coarse fiber, so
that it becomes easier to digest and eliminate toxicity. To process waste can be chemically,
biologically and physically. Ammoniation is the cheapest and easy way to treat waste coffee
skin carp. This method can break fiber and may also increase the protein because of the
presence of N from urea that used as a cheap and safe chemicals to feed.

3. References
[1] E.Ramon, Z. Efendi ,S.D. Daliani. Pengaruh pemberian bahan pakan lokal berbasis kulit kopi
terhadap produksi susu sapi perah di kabupaten Rejang Lebong. Balai Pengkajian Teknologi Pertanian Bengkulu. 2012.
[2] D.E.Wahyono,Yudi Adinata. Kulit kopi untuk menekan polusi dan ramah lingkungan. Beef Cattle
Research Station. 2011.
[3] S. Prawirodigdo, Tati Herawati, Budi Utomo, Muryanto, Jon Purmianto dan Sudarto. Te k n o l o g i
pembuatan formula a pakan ternakdomba dari limbah kopi. Proceedings Seminar Animal Husbandry and Veterinary Technology. 2005.
[4] Muryanto, Nuschati, Pramono, Prasetyo. Coffee Skin Carp Waste Use in Chicken Feed BPTP Central Java. 2004.

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

163

Nutritional Basis of Adaptation of Goats to Changing Climate
in Pakistan
Ghulam Habib
Pakistan
Corresponding author: habibnutr@gmail.com

Abstract In the South Asia, Pakistan is among the countries most susceptible to impact of climate
change. The reason being that more than two third of the geographical area of the country is arid, desert
and semiarid that serve as an important source of feed supply for livestock especially small ruminants
in the form of grazing lands. These rangelands in response to frequent droughts, low rainfall and high
temperature coupled with uncontrolled grazing have not only lost grasses and plant biodiversity to a
greater extent but are also invaded by low quality, unpalatable shrubs and other poor vegetation. This
has placed the survival of grazing livestock at great risk and has made the livelihoods of millions agropastorals and small farmers vulnerable. Notably in Pakistan, under such adverse harsh condition, goats
have continued maintaining their annual growth rate of 3.67% on top of all other livestock species
especially its companion specie sheep that showed an unstable annual growth rate of 2.13 %. The
ability of goats in serving as livelihood buffer for farmers under unfavorable conditions in the arid
regions is by virtue of their capacity to adapt to changing agro-climatic conditions. This quality is
multifaceted and related to their ability to reduce energy metabolism and withstand dehydration when
feed and water are short of supply. Goats along with skillful browsing have better digestion supported
by efficient urea recycling to rumen which together with their ability to utilize plants with high tannins
increases their survival on degraded rangelands in the face of emerging climate change. These features
mark goats as the future livestock species in arid and semi-arid regions.

1. Introduction
Pakistan is mainly a dry land country, where 88% of its total 79.61 million hectare geographic
area is arid and semi-arid. Out of this, 40.9 million hectare is arid including 10.5 million hectare
sandy deserts and 29.3 million hectare as semi-arid. Two-third of its human population depends
on these dry lands to support their livelihood mainly from livestock. Low input, small-scale
livestock production is a primary land use option in rural areas of Pakistan. The distribution
of livestock species, breed sand their production systems in the country is mainly driven by
variation in the climate and availability of feed resources spread over nine different agroecological zones. Different livestock species are gifted with different feeding behaviors which
make them less competitive in exploiting the natural resources for producing human food.
More than 80% of the 172 million heads of livestock are supported by arid and semi-arid land
under extensive and mixed extensive production systems. Small ruminants (sheep and goats)
are among the dominant livestock species in these areas resulted from natural selection due
to their better sustenance on grazing lands. Goats due to their special adaptive and nutritional
features have advantage over sheep, cattle and buffaloes in satisfying their feed requirements
from dwindling feed supply from degraded rangelands. This is reflected by accelerated growth
of goat population in Pakistan and other dry regions of the world despite opposing conditions
induced by climatic change.
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2. Discussion
2.1. Trends in goat population in relation to farming systems
Globally Pakistan is ranked as 3rd among the countries having largest goat population. Pakistan
has 61.5 million goats which is almost half of the numbers raised by the top two countries
India and China (13). In Pakistan goat farming is highly fragmented, spread over nine different
agro-ecological zones (AEZ) with maximum concentration in arid and semi-arid regions.
While both sheep and goats are choice species thriving better on natural vegetation, goats have
outpaced sheep in population growth (Fig. 2), in fact goat numbers remained on top of other
livestock species over the last four decades in the country (Fig. 1).
In Pakistan, majority of the goats are raised in small flocks by rural small framers. More than
half (68%) of the goats are kept as small flocks having number varying from 1 to 30 and the
remaining are distributed almost equally in medium (31-100) and large size flocks of more
than 100 (Table 1). Overall the annual population growth during the period from 1960 to 2012
averaged3.67% in goats as against 2.13% in sheep. Notably, goats maintained annual growth
rate since 1985 while sheep exhibited continuous decline in growth rate with a slow recovery
during the same period (Fig. 2). This clearly demonstrates that the abundance of goats reflects
a better adaptation of this species to local conditions.
Table 1 Goats population by flock size in Pakistan (Livestock Census of Pakistan, 2006)
Flock Category

Flock Size (number)

Small Size

1-5
5-15
16-30
Sub Total
31-50
51-75
76-100
Sub Total
101-150
151-200
201-350
351 & above
Sub Total

Medium Size

Large Size

Percent of Total Goat Population
22.0
29.3
16.2
67.5
9.1
5.3
3.1
17.5
3.8
2.1
3.0
6.1
15.0

Specialized mono-species goat farming is seldom practiced and only 1% of the goats may
be fed intensively for fattening in small flocks and sold on sacrificial eid [1]. Goats as part
of the mixed livestock herd are raised under three systems namely sedentary, transhumant
and nomadic. The dynamics of these production systems is mainly driven by availability of
feed resources. Grazing is the common feature of all the three systems with varying intensity.
Sedentary goat raising is practiced in plain areas by small farmers as part of the mixed croplivestock system. Goats are grazed on common property land, marginal and fallow lands and
are also supplemented cultivated forages and tree leaves. Milking goats are also fed homemade
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concentrate mixture. In transhumant system as one of the dominant system, combined flocks
of goats and sheep observe seasonal migration. Winter months are spent on plains and stay on
high altitude pastures during summer months. Nomadic flocks which constitute about 30% of
the goat population keep on moving round the year in the country along family in search of
grassland and follow conventional migratory routes. Movement of the goats mainly depends
on the quality of grazing lands which in the recent past has been threatened by climatic change
and overgrazing and has added to vulnerability of these production systems.
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Figure 1. Trend in population of goats in comparison to other livestock species in Pakistan (FAOSTAT,
2013)
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Figure 2. Annual growth rate of goats Vs. sheep population in Pakistan ((FAOSTAT, 2013)

2.2. Status of rangelands and feed supply
Over 52.2 million hectares land constituting 60% of the total geographical area of Pakistan is
classified as rangelands. Out of the total rangelands, 43.3 million hectares (83%) is in the arid
and semi-arid zones [2]. Due to the climate change and other biotic factors, desertification
of the range resources especially in the arid regions is taking place at an alarming rate. The
recent baseline analysis shows that the current productivity of the majority rangelands varies
from 25-50% of their potential. Despite vast rangeland in Pakistan, its share to national
feed supply in term of dried biomass, crude protein and metabolizable energy is 9%, 13 and
10%, respectively [1]. In response to frequent droughts, low rain fall, uncontrolled grazing,
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the species composition of rangeland vegetation has changed in the favor of non-palatable
weed and invasive species to the extent of more than 40%.The foliar cover of the majority
rangelands has decreased up to 27% of its potential, thus resulting in low productivity as well
as contributing to high soil erosion. The progressive replacement of palatable grass species
by drought tolerant shrubs and woody perennials has induced changes in the composition
of grazing animal herds and only browsing livestock species such as goats and camels have
shown their population on rise as evident from the livestock statistics reported above.
2.3. Why goats population on rise
The reasons behind the accelerated growth of goat population in Pakistan illustrated in Figs-1
and 2 are based on the assumption that (i) goat meat is preferred than sheep and the demand
is increasing due to improved socio-economic conditions and consumer preference (ii) goat
provides milk and referred as “poor man cow” (iii) high prolificacy which add to livelihood
of poors and lastly most importantly (iv) goats have higher capacity to adapt to changing
feed situation and stress caused by inclement weather. In Pakistan, like other countries, the
livestock growth is driven by increasing demand for milk and meat associated with burgeoning
population. But at the same time land based feed resources are declining due to several reasons
including climate change as a major cause. The current feed supply in Pakistan is 20-33%
short of demand of local livestock and the gap will continue widening in the coming years
[1]. Therefore, in Pakistan, being a resource depleted country, only those livestock species and
breeds will sustain to contribute to rising food demand which have the capacity to adapt to
changing feed supply and environment in the face of shift in agro-climatic scenario. Goat has
the following inherited features which mark it as the livestock specie of future livelihood source
for resource poor farmers in dry region and explain the continuous rise in their population over
the last several decades in Pakistan. However, the adaptive capacity of goats to changing
climate and feed quality is related to genotypes and this is why breed specificity to agroecological zones is found as an important criterion in goat farming.
2.4. Feeding behavior of goats
Goats are essentially browsers and have dexterity of tongue and mouth parts that allow them
to efficiently select their diets from shrubs and trees [3] which are of great advantage on
rangelands in desert and arid regions. Goats also use their forefeet to pull down lower branches
of trees and even the small size goats would climb trees to gain access to leaves. Conversely,
sheep graze grasses close to ground to its elimination. Goats are mobile grazers like camels to
pick the nutritious parts of plants and hence contribute less to over grazing.Goat’s preference
is dominated by woody species 43% but rejecting Gramineae 10%. [4]. In Pakistan, goats
have got a bad reputation for damaging forest but this is could not stop rapid multiplication
of goats. The reality is that they are often not themselves the cause of habitat degradation, it
is just that they are good survivors and have the capacity to utilize meager feed sources left
by other livestock. When well-managed, they can be benefit to the landscape and enhance
farmer’s income as experienced by several countries in South East Asia by integrating goats
farming with perennial tree crops.
2.5. Efficiency of utilization of high tannin-plants
Another feature that provides edge to goats in selecting feed is that they are able to utilize
plants containing anti-nutritional compounds such as tannins which cannot be used by cattle
and sheep. Most of the shrubs and tree foliage found on the arid rangelands of Pakistan are rich
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in such compounds. In response to frequent occurrence of droughts coupled with overgrazing,
the local rangelands are increasingly invaded by tannin rich shrubs such as Prosopes Juliflora,
Capparis aphyla and trees namely Ziziphus mauritiana, Acacia modesta Tecoma undulata.
Unlike cattle and sheep, goats have the capacity to utilize such forages by virtue of microbial
detoxification in their rumen and salivary defense mechanism [5, 6]. Moreover consumption of
plant tannins may also reduce methane emission in goats [7]. This feature of goats give them an
advantage to make use of the rangeland feed resources that are evolving in response to climate
change and may explain the existence of goats as dominant species on such rangeland.
2.6. Higher nitrogen conservation through efficient urea recycling
Goats have relatively low dietary N requirement and have the capacity to adapt to a decrease
in dietary N intake over a broad range of N intakes up to 7% without influencing health and
performance [8]. Goats have very efficient urea recycling mechanism that reduces N excretion
and maintain a steady supply to rumen for supporting optimum microbial activity and protein
synthesis. The rumen epithelium in goats is equipped with better urea transfer system [8].
Efficient N conservation means lower excretion in urine and feaces and such low emission
of N by goats is viewed very positive from environment perspectives. The ability of goats to
continue perform on low protein diets is of advantage to grazing on scrubland and stall feeding
of crop residues and explain priority of landless farmers for keeping goats as livelihood source
with meager inputs in smallholder system.
2.7. Higher digestion efficiency in relation to feed resources
Increasing ambient temperature and water stress caused by climate change may reduce forage
quality and render these less digestible. In Pakistan on arid rangelands where goat numbers
dominate have high fibrous forages with relatively high lignin and low protein contents. In
sedentary system where goats are mostly stall fed, fibrous crop residues constitute a major
feed. With high-fiber, low-quality forages, goats have better digestive efficiency than other
ruminants and one of the main reasons for this is their longer mean retention time of digesta in
the rumen and efficient fermentation [4]. The larger salivary glands in goats than sheep with
more saliva flow to rumen increases buffering of rumen and steadily supply ureafor microbial
digestion [9]. This is helpful in maintaining suitable environment for fiber digestion in the
rumen.
2.8. Low water requirement
Increasing water scarcity is a major outcome of recent climate change that is affecting Pakistan
similar to other countries. Goats especially desert goats seemto be efficient among ruminants
in their ability to withstand dehydration. The physiological mechanism that enables goats to
cope with severe water deprivation is through minimizing water losses via urine and feces and
that mostly the rumen serve as a water reservoir and provide the major portion of the water lost
during dehydration [10]. However, this capacity varies among different breeds of goats and
their adaptation to local conditions. The ability of desert goats to withstand prolong periods
of water deprivation has an added advantage that allows them to graze sites that are at long
distance from the watering points and thus use desert rangeland efficiently.
2.9. Adjustment capacity of metabolism
Goats are reported to have the capacity to adjust to a low energy intake by reducing energy
metabolism when exposed to nutritional stress. The energy metabolism of desert goats is also
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relatively lower as discussed by [10]. Thisconsiderably increases survivability of goats under
harsh conditions. Goat genotypes behave differently in adjusting energy expenditure in response to changes in ambient temperature and humidity. In hot conditions some goat breeds
have an advantage of decreased metabolizable energy requirement for maintenance [11] and
may explain the low survivability and productivity of goats from irrigated areas when transferred to rainfed conditions.

3. Conclusion
Pakistan is experiencing a rapid decline in feed resources in term of both quantity and quality
due to rising climate change. This has threatened sustainability of livestock development
especially in arid and semi-arid regions that serve as habitat for more than 80% of its livestock
population. The higher growth rate in goat population despite feed limiting harsh climatic
conditions in arid and desert areas is based on their distinct nutritional features related to feeding
behavior, feed selection, digestion, N conservation and metabolism that add to sustainability
of goat farming in resource depleted country like Pakistan.
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Abstract An experiment was carried out to study response of Etawah Grade goat fed fermented rice
bran with rumen microbe (FBR) on feed intake, daily gain, and feed conversion. Before mixing in
treatment rations, rice bran was treated with the following treatment was rice bran and rumen liquor
(3:1) that incubated for 3 days then dryed under sunlight. Five treatment rations were R1 (diet with
45% fermented rice bran), R2 (diet with 50% fermented rice bran), R3 (diet with 55% fermented rice
bran) and R5 (diet with 60% fermented rice bran).The completely randomized design was applied on
12 Ettawah Grade goats. Variables measured were feed intake, daily gain, and feed conversion. The
results indicated that ration with fermented rice bran 45%-60% no significantly increased but it tended
to increased feed intake, daily gain, and feed conversion. It can be concluded that 45%-60% fermented
rice bran in the ration can improve feed intake, daily gain, and feed conversion.
Keywords Etawah, Crossbred goat, Feed conversion, Fermented rice bran

1. Introduction
Etawah grade goats is a dual purposes breed and they are descended originally from crossing
between the Kacang and Etawah (Jamnapari) goats. This breed has a larger body frame, long
harging ears a convex face and larger horn currently. The Etawah grade goat is famous dual
purpose breed for it is relative higher body size and excellent body profile [1]. Market demand
of this breed tends to increase rapidly for domestic and export trade regime [2].
Rice bran is a potential sources as feed but it pure organic matter digestibility, one of methods
which has been widely used to improve nutritive value of rice bran is fermentation with rumen
liquor. Results experiment [3] and [4] showed that fermented rice bran with rumen liquor
45-60% in rations feasible to ruminant feed based on dry matter digestibility organic matter
digestibility and ammonia concentration in vitro.
Daily gain and feed conversion are often considered as indicator of economic benefit. Rapid
growth can minimize the cost of rearing and provide more profit to the farmer [5]. Average
daily gain goats were influenced by sex, litter, size, and age [6] and feed. Rapid growth can
minimize the cost of rearing and thus provide more provit to the farmer [5]. Their importans
stems from depend upon successful program for raising kids for replacement of parent stock [7].
Environment factor influenced of goat production [8, 9, 10]. Few researches have evaluated
performance of Etawah grade goat fed fermented feed therefore, the objective of this study
was to study response Etawah grade goat fed ration containing fermented rice bran.

170

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

2. Materials and Methods
2.1. Goats
The total of 4 months old goats with body weigh 10–15 kg were used to study the response
Etawah grade goat fed fermented rice bran with rumen liquor on feed intake, daily gain, and
feed conversion. A total of male Etawah grade goats were randomly divided into 12 individual
cages.
2.2. Dictary treatments and feeding program
Four rations treatments (Table 1) composed of different levels of fermented rice bran. The
offered feed twice a day.
Table 1. Composition and nutritional content of experimental rations
Ingredients (%)
Fermented rice bran
Fermented sago waste
Tahoo waste
Nutrient
Crude protein
Crude fiber
TDN

Dietary treatments
T1 (45%)

T2 (50%)

T3 (55%)

T4 (60%)

45
45
10

50
40
10

55
35
10

60
30
10

7.1
20.8
64.1

7.5
21.9
64.8

7.8
22.1
65.1

8.0
23.1
65.4

3.3. Parameters
Feed intake, daily gain, and feed conversion were observed. Consumption and body weight
was weakly calculated, and it was further converted into dry weight basis.
3.4. Experimental design and statistical analysis
The present experiment was assigned in a completely randomized design with 4 dietary (T1
45%, T2 50%, T3 55%, T4 60%) and replications each. Data were subjected to analysis of
variance, and significant difference among treatment means were separated using Duncan’s
Multiple Range test 5% probability.

3. Results and Discussion
The overall mean feed intake of Etawah grade goats fed rations containing fermented rice
bran (FRB) 45% (TI) was 265±14 g/d, FBR 50% was 280±2 g/d, FBR 55% was 317±14 g/d,
FBR 60% was 420±14 g/d (Table 2). Mean daily gain of Etawah grade goats fed ration containing fermented rice bran (FRB) 45% was 138±13 g/d, FRB 50% was 161± g/d, FRB 55%
was 138±29 g/d, FRB 60% was 155±52 g/d. Mean feed conversion of Etawah grade goats
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fed ration containing fermented rice bran (FRB) 45% (T1) was 1.9±0.2, FRB 50% (T2) was
1.8±0.4, FBR 55% (T3) was 2.5±0.8, FBR 60% (T4) was 2.7±0.1.
The average feed intake gram dry matter per day were higher than requirement of body weight
goat 20 kg. The average daily gain was higher than previous value reported by Sodiq (2005)
that growth rate until weaning of Ettawah Grade goat with average 123.1±0.1 g/d and Sodiq
(2012) that average daily gain Ettawah Grade goat below 1 year 121.51±3.08 g/d. Ration
containing fermented rice bran 45% to 60% throught effect of rumen liquor containing amino
acid, mineral and vitamin it was requirement to growth goat.
Table 2. Feed intake, daily gain, feed conversion of male Etawah grade goats fed fermented rice bran
Parameter
Feed intake (g/d)
Daily gain (g/d)
Feed conversion

Treatment
T1 (45%)

T2 (50%)

T3 (55%)

T4(60%)

265±14
138±13
1.4±0.2

280±0.2
161±23
1.8±0.4

317±0.14
138±24
2.5±0.8

420±0.14
155±52
2.7±0.1

Average daily gain (ADG) was influenced by sex. Previous study Sodiq (2012) that average daily
gain ADG 0f Ettawah Grade goat for male was higher than female. Average feed conversion
ration containing fermented rice bran 45% - 60% more 1s point showed that nutrients in the
rations could used to gain of Ettawah Grade goat 4 months ages.

4. Conclusion
Feed intake, daily gain, and feed conversion of Ettawah Grade goats were no significantly
increased by fed ration containing 45-60 % fermented rice bran. But numerically fed rations
containing 60% fermented rice bran increased feed conversion.
4.1. Acknowlegement
The author would like to thank the Ettawah Grade goat smallholders at Kendari village for
their cooperation during the studies.
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Abstract Longevity, sound health, functional nutrients all are spirally bonded, of which functional
nutrients contribute maximum to maintain sound health leading to prolong life span. The famous island
of longevity (Blue Zones) ;whether it is Okinawa in Japan where people depends more on marine
products, fishes, as well as laver (algae), or in Ikaria in Greece or Sardinia in Mediterranean people
drink, goat milk. The in depth analysis reveals the molecule of functional action is, richness of taurine
may be in fish, laver or goat milk. Taurine potential as functional agents is well recognised with its role
in ratino protection to cardio protection and in alleviations of diabetics to many chorionic illnesses. A
large number of beneficial effects associated with goat milk basically may be monitored through taurine
functions. Goat milk is now part of huge health market, beauty market, cosmetics and special dietary
products. It is well establish that taurine acts as a major component of “host defence” by scavenging free
radicals and also as osmoregulator, membrane stabilizer and some others.
Keywords Goat milk, Taurine, Sound health, Longevity

1. Introduction
Longevity is a dependent consequence of sound health. Health is not a commercial commodity
but it is build and maintain through strengthened immune system and “host defence
“management. A large number of agents are involved in host defence corridor; they act through
several mechanisms; one of these is scavenging of free radicals thus labelling them as anti
oxidants. Sulfur itself is a vital element which also protect from several inflammatory events.
Sulfur containing amino acids is very few but they have significant role in development as well
as maintenance of well being one of the sulphur amino acid is Taurine which is chemically 2Amino ethane sulfonic acid. Taurine has been recognised as anti oxidant since long; beside this
it also work as osmoregulator, membrane stabilizer and in management of calcium ions [1, 2].
It has a wide range of biological activities from heart to brain, eye to liver and from diabetics
to cancer prevention. It has been patented for various diseases and is a part of functional food,
nutraceuticals, pharmaconutrients and special diets for chronic illness. Milk which is regarded
as complete food is in general synonymous to cow milk. However cow milk also has several
negative aspects and may not be well for all. It is dishearten to know that cow milk almost
lack taurine which is essential for infant growth and development ;the foundation brick for
longevity where as goat milk which is traditionally classify as poor men saver has almost at
par content of taurine to mothers milk [3, 4].
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2. Discussion
2.1. Longevity-sound health-taurine in nutrition: an inner circle

The best example; of longevity is Okinawa Island of Japan, Ikaria Island in Greece and
Sardinia a Mediterranean Island where average life span is still highest in the world.
The “inside story” revels that people of Okinawa Island for their nutritional aspects
more depends on the aquatic sources, fishes, red alga lever for making sushi and other
marine products, the analysis conform the high taurine content inside these nutrient
sources, where as people in island of Ikaria and Sardinia drink more and more goat
milk. Mother milk is the rich source of strengthening the immune system and is building bricks for sound health, is rich in taurine. Dependency of breast milk requirement
is generally supplemented by cow milk, however cow lack taurine and several other
vital molecules, but same is happily abundant in goat milk at par mother’s milk. Replacement of cow’s milk to goat milk in infant will further add to taurine concentration
thus assuring sound health. Declining capacity of taurine synthesis, in later stages of
ageing demands utilization of taurine rich substances more.
Well fed new bornFoundation for future
Good health

Goat milk
(Taurine rich)

Fish marine
Product, Red
algal,
(Taurine rich)

Strengthening
Sound Health

LONGEVITY
Taurine in longevity cycle

2.2. Longevity and goat milk
There are several reasons to link goat milk with longevity, may be presence of bioactive
molecules in goat milk are causes of such happening. Goat milk helps to increase life span
because: Beneficial for absorption and gastro intestinal function. Easier to digest with smaller
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fat globule size. Short chain fatty acids make easier to digest and absorb. Goat milk has less
allergy components. Tension in the cover of goat milk is only half of the cow’s milk to form
softer curd in stomach. Nucleotides in goat milk are at par with human milk where as cow milk
is low in nucleotides. Presence of small quantity of cholesterol. Due to high pH no intolerance,
body digest goat milk in 2.5 hours and cow in 5 hours. 96% of goat milk completely hydrolysed
in vitro by trypsin compare to an average of 76-90 of cows. Goat milk degrades fast by human
gastric and duodenal juice than cow milk. Goat milk tends to have a better buffering quality
which is good for treatment of ulcer. Large amount of iron, calcium, potassium, phosphorus
is good for young and elderly. Goat milk alleviates muscle fatigue and raise exercise capacity
during workouts.
2.3. Marketing goat milk
The potential benefit of goat milk and its products have open new dimension in its marketing,
may be health, cosmaceuticals or specialized products like soft cheese and others [5, 6]
2.3.1. Health market
Because of less allergic or almost no allergy to infant, children it is great demand, presence of
medium chain fatty acid are good for treatment of mal-absorption, premature infant nutrition,
cystic fibrosis, coronary diseases, gall stone problems and some others further enhanced its
marketing.
2.3.2. Beauty market
Historically goat milk has been used by ancient Egyptian as first cosmetics, Cleopatra is
most important marketing woman of the goat milk even now, as fast Increasing life span also
needs to look better and improving personal appearance is every one desire, goat milk reduces
the skin ageing symptoms and other factors causing damage to appearance. It contributes in
cleaning creating, protecting decorating of skin.
2.4. Taurine action in disease prevention & therapy the inside happening
During injury, diseased state, free radicals generate reactive oxygen intermediate, neutrophil;
activation of neutrophil resulted in production of hydrogen peroxide (H2O2). During activation
mieloperoxidase (MOP) enzyme is secreted, subsequently substrate (H 2O2) and enzyme (MOP)
react with Cl to produce highly reactive hypochlorite and follow a system;
H2O2- MOP-Cl
HOOH--- MOP + Cl --- > HOCl
HOCl is highly toxic agent it reacts with taurine to produce less toxic Chloro taurine
HOCl +NH2CH2CH2SO3H -- ClNHCH2CH2SO 3 H + H2O
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3. Conclusion
Modern comfort aspire people to stay longer; however longevity depends on efficiency and
adequate supply of functional nutrients from new born to adulthood and beyond. Milk is always
regarded as complete food, it is now establish that goat milk is superior than cow’s milk as it is
easy to absorbed, digest with several benefit, the molecule behind its extra beneficial actions
than cow is believed to presence of high concentration of taurine which is well recognised
functional agent with multiple functions in heart to brain and lever to kidney thus involve in
holistic health care. The beneficial action of taurine is believed to be channelized through “host
defence” and osmoregulation. The richness of goat milk is fit to be classifying it to be part of
functional food, nutraceutical, designed and special care food, and as pharmaconutrients for
critical care. It is the right time to sell the goodness of goat milk and molecule behind it taurine
for good health, beauty cosmociticals and many others.
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Abstract This study was carried out to determine and compare in vitro digestibility of Indigofera and
Leucaena grown in peatland. This study was conducted at Laboratory Dairy Animal Nutrition, Bogor
Agricultural University, Indonesia. The experiment was set up in a randomized complete block design
with two treatments and three blocks. Two treatments as legume trees were: Indigofera leaf and Leucaena leaf which has been grow in peatland. The total gas production, in vitro dry matter disappearance
(IVDMD) and the in vitro organic matter disappearance (IVDMD) of Indigofera leaf was significantly
(P<0.05) higher than those of Leucaena leaf. It was concluded that in peatland (type sapric), digestibility
of Indigofera zollingeriana was better compared to Leucaena leucocephala.
Keywords Legume tree, Gas test, Digestibility

1. Introduction
Legume trees and shrubs represent an enormous potential source of protein for ruminants in
the tropics [1]. Indigofera zollingeriana (Indigofera) and Leucaena leucocephala (Leucaena)
are two fast-growing nitrogen-fixing trees, which are particularly promising as browses. The
use of Indigofera herbage is very effective in stabilising milk production before termination
of the lactation period and could improve the quality of ration and reducing the cost of feed
[2]. Leucaena can be used as cheap nitrogen sources in commercial type concentrate without
causing any detrimental effect on production of dairy goats [3]. Productivity and nutritive
value of forage associated with soil type [4]. The quality of forage is affected by soil fertility
and type. In general, peat is type soil with low fertility because of the low chemical fertility
and relatively high level of acidity. This limitation causes, not all type of forages can adapt
well in peatland. This study was carried out to determine and compare in vitro digestibility of
Indigofera and Leucaena which has been grown in peatland.

2. Materials and Methods
This study was conducted at Laboratory of Dairy Animal Nutrition, Bogor Agricultural University, Indonesia, in October 2013. The experiment was set up in a randomized complete
block design with two treatments and three blocks. Two treatments as legume trees were: Indigofera leaf and Leucaena leaf grown in peatland. In vitro gas production was measured with
syringes fitted with plungers [5]. Rumen fluid derived from three mature goat of 2.5 to 3 years
old and average weighed 25 kg. Gas production was read at 0, 2, 4, 6, 8, 10, 12 and 24 h of
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incubation. After 24 h in vitro degradation trials, substrat was filtered by using nylon bag for
separating sediment and supernatant. All the nylon bag containing sediment was washed until
the rinsing water was clear and were then dried at 105ºC for 24 hours, following by weighed to
determine in vitro dry matter disappearance (IVDMD). The in vitro organic matter disappearance (IVDMD) was obtained by ashing the dried residues at 550°C for 6 h. Data was analyzed
by analysis of variance (ANOVA). Significant differences were tested by using Duncan’s
Multiple Range Test at 5% level of significancy. Nutrient content of Indigofera and Leucaena
leaf are given in Table 1.
Table 1. The dry matter (DM), crude protein (CP), neutral detergent fiber (NDF) and acid detergen fiber
(ADF) of Indigofera and Leucaena leaf
Chemical Composition (%)

Legumes
Indigofera
Leucaena

DM

CP

29.9
25.4b

23.1
17.6b

a

a

NDF

ADF

35.9
40.9a

25.1b
29.3a

b

Mean in the same column with different superscript differ significantly (P<0.05)

3. Results and Discussion
The total gas production, IVDMD and IVOMD of legumes leaf of 24 h incubation time are
given in Table 2. The total gas production of Indigofera leaf was significantly (P<0.05) higher
than those of Leucaena leaf, indicating that Indigofera had a higher digestion (fermentation)
rate compared to Leucaena. The higher digestion due to associated with higher CP content
and lower NDF and ADF content (Table 1). Rate fermentation of forage is affected by nutrient quality of forage. The in vitro gas production pattern of legumes are shown in Figure 1.
There was a steady increase in the cumulative gas production during the incubation periode
and indicated more degradation of dry matter during 24 h incubation. Gas production rate of
Indigofera was significantly (P<0.05) higher than those of Leucaena for all incubation time.
This is due to the high CP content of Indigofera which provides more N for microbial utilization [6]. On the other hand, cell wall content (NDF and ADF) were negatively correlated with
gas production at all incubation time.
Table 2. The total gas productin (GPt), IVDMD IVOMD of Indigofera and Leucaena for 24 h incubation
time

Forages
Indigofera
Leucaena

GP (ml/200 mg DM)
51.6a
35.2b

IVDMD (%)
73.9a
47.6b

IVOMD (%)
73.2a
45.9b

Mean in the same column with different superscript differ significantly (P<0.05).

This study found that IVDMD and IVOMD of Indigofera leaf was significantly higher than
Leucaena leaf (Table 2). This result related to the cumulative gas production, which in general,
cumulative gas production of Indigofera was significantly higher than Leucaena. T he higher
value of gas production illustrates the high value of IVDMD and IVOMD. High value of IVDMD
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and IVOMD may also be caused by high protein content (causing very active rumen microbes)
and relatively low NDF and ADF content [7].

Figure 1. Cumulative gas production curve of Indigofera and Leucaena for 24 h of incubation time

4. Conclusion
Result of this study showed that gas production, IVDMD and IVOMD of Indigofera sp was
higher than Leucaena sp. It could be concluded that in peat land (type sapric), digestibility of
Indigofera zollingeriana was better compared to Leucaena leucocephala.
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Abstract Date fruit waste (DFW) is a waste of date fruit proseccing industry which is considered
to be a nutritious feed, especially as an energy source for dairy goat. The aim of this study was to
evaluate the effects of dairy goat ration containing DFW on the pattern of in vitro rumen fermentability
and digestibility. The ration on this study are containing 60% of forage (30% Elephant grass + 30%
Indigofera sp) and 40% of concentrate. DFW is added into 40% concentrate with levels were 0% (R0),
12.5% (R1), 25% (R2), 37.5% (R3), and 50% (R4) in randomized block design. The result showed
the addition of DFW to the dairy goat ration increased propionate proportion and C2:C3 ratio. It also
increased dry matter digestibility (DMD) significantly (P<0.01). The increasing of DFW level showed
the same pattern, linearly with the increasing of DMD. In the opposite, the addition of DFW did not
show the effects on N-NH3, acetate and butyrate proportion, and organic matter digestion. As conclusion,
increasing of level DFW in the concentrate ration of dairy goat has better DMD and propionate proportion
with composition of forage was 30% of Elephant grass and 30% of Indgofera.
Keywords Date fruit waste, Fermentability, Digestibility, Indigofera, In vitro

1. Introduction
DFW is a by-product of its primary date’s product. Dates are foods that contain high nutritional value. The residue of dates contains not much different nutritional value from the main
product. Dates contain many essential nutrients for the body such as carbohydrate, salts and
minerals, fiber, vitamins, fatty acids, and proteins. The nutritional value of dates supported
by the high sugar content around 50-60%, potassium (2.5 times more than bananas), calcium,
magnesium, iron, vitamins (B1 and B2), and niacin [1]. It is stated dates contain a high carbohydrate (44-88% total sugar), fat (0.2-0.5%), 15 salts and minerals, proteins (2.3-5.6%),
vitamins and high in fiber (6.4-11.5%) [2]. Research on the use of DFW in dairy livestock has
been done very few, so that the optimal level of dates waste should be evaluated as dairy goat
ration. Therefore, a study on the effect of DFW on the performance and production of dairy
goat need to be done. This research is an initial investigation of DFW which was did on stage
of in vitro. This study was aimed to evaluate the effect of level DFW into the dairy goat ration
on rumen fermentability and in vitro digestibility.

2. Methods
Ration R0 consist of 60% forage and 40% concentrate, while R1, R2, R3 and R4 consist of
12.5%, 25%, 37.5% and 50% of DFW in 40% concentrate, respectively plus 60% of forage in
all treatments. The forage contains 30% of elephant grass and 30% of Indigofera sp. In vitro
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experiment performed by the method of Tilley and Terry [3]. Goat rumen fluid was obtained
from goat abattoir in Empang, Bogor, which has taken as much as 10 ml filtered and added to
a 40 ml McDougall solution. Ration of 0.5 gram sample is inserted into the fermenter tubes
which contain rumen fluid and McDougall solution. Fermenter tubes were stored in the shaker
water bath with a 39ºC temperature and incubated for 4 hours in order to get N-NH 3 and VFA
concentration. A partial VFA analysis was conducted by using gas chromatography (GC) and
N-NH3 analysis was conducted by using micro-diffusion Conway [4]. Measurement of in vitro
digestibility of two variables to be calculated, i.e. dry matter digestibility (DMD) and organic
matter digestibility (OMD) were performed by the method of Tilley and Terry [3] after the
samples were incubated in the rumen fluid for 24 hours.

3. Results
The effects of level DFW in the ration on rumen fermentation pattern are presented in Table 1,
whereas their effects on in vitro digestibility are presented in Table 2.
Table 1. The pattern of rumen fermentability on the addition of DFW in dairy goat’s ration

Treatment

N-NH3
(mM)

Acetate
Proportion
(%)

Propionate
Proportion
(%)

Butyrate
Proportion
(%)

A:Px

R0
R1
R2
R3
R4
Lineary
Quadraticz

12.75±4.72
12.00±3.65
10.85±4.59
11.63±4.81
11.09±4.22
NS
NS

69.04±1.75
68.48±1.83
68.65±1.75
68.42±1.85
67.88±2.38
NS
NS

19.09±1.93d
19.58±2.03c
19.93±2.10bc
20.21±2.15ab
20.62±2.29a
**
NS

7.84±1.63
7.84±1.72
7.79±1.85
7.79±1.85
7.28±1.90
NS
NS

3.64±0.38a
3.53±0.38b
3.47±0.36b
3.41±0.37bc
3.32±0.40c
**
NS

Means in the same column with different superscript differ significantly (P < 0.01); **P < 0.01; NS=No significant
(P > 0.05); xacetate:propionate; ytreatment effect linearly; ztreatment effect quadratically

Table 2 Dry Matter Digestibility (DMD) and Organic Matter Digestibility (OMD)
Treatment
R0
R1
R2
R3
R4
Linearx
Kuadratiky

DMD (%)
61.85±0.66c
63.44±2.55bc
64.64±1.98bc
65.30±2.69ab
67.81±2.05a
**
NS

OMD (%)
61.25±1.43
62.36±1.81
63.26±3.69
62.98±2.75
61.80±7.64
NS
NS

Means in the same column with different superscript differ significantly (P < 0.01); **P<0.01; NS=no significant
(P>0.05); xTreatment effect linearly; yTreatment effect quadratically.

The addition of DFW showed no significant effect (P > 0.05) on the concentration of N-NH 3.
This is because DFW in the ration acted as an energy source. The concentration of N-NH 3 gives
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an overview of the amount of proteins in the ration which are degraded by rumen microorganism. The addition of DFW in the ration had no effect on the proportion of acetate and butyrate
(P > 0.05), while it had a very significant effect on the proportion of propionate (P < 0.01). The
proportion of propionate increased linearly with the higher proportion meanwhile the lowest
in the control (R0). The addition of DFW in the ration decrease the ratio of accetat:propionate
linearly. The addition of DFW had no effect on the proportion of butyrate (P > 0.05).
Dry matter digestibility (DMD) showed significantly influence by the ration. DMD increased
with the addition of DFW in a linear model. The addition of DFW at the level of 50% in the
concentrate (R4) showed the highest dry matter digestibility values, whereas the R1 and R2
did not show any significant differences. DMD in R0 has the lowest value compared other
treatments. The addition of DFW in the ration had no significant effect (P > 0.05) on the
organic matter digestibility (OMD).

4. Conclusion
The addition of DFW into the dairy goat ration by 50% in 40% concentrate produces the
highest proportion of propionic acid and dry matter digestibility, and the lowest ratio of acetate:
propionate. Thus, DFW can be added to the dairy goat ration by 50% in 40% concentrate in
combination with 30% elephant grass and 30% Indigofera sp.
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Abstract An experiment was conducted to evaluate the effects of feeding hydroponic barley grass
instead barley grain to lactating Saanen goats. Eight Saanen dairy goats were allocated to 4 experimental
diets including; 1) the control diet, 2) diet consist hydroponic barley grass instead barley grain at level
of 37%, 3) diet consist hydroponic barley grass instead barley grain at level of 66%, 4) diet consist
hydroponic barley grass instead barley grain at level of 100%.Eighty-four days of the experiment was
divided into 4 periods of 3 weeks. The result show that the dry matter intake significantly decreased
(p<0,05) with the used of hydroponic Barley grass. The average milk productions were similar among
treatment. Dry matter intakes differed significantly (p<0,05) between the treatments probably due to
higher contents of fiber and water in hydroponic grain grass. No differences were found between the
treatments in other measured parameters such as milk yield and composition and rumen liquor pH. The
results indicated that feeding hydroponic barley grass has no advantage over barley grain in case of
animal performance as well as economical considerations.
Keywords Hydroponic, Barley, Grass, Saanen, Goat

1. Introduction
Feed scarcity is an important characteristic of iranian animal industry. Every year huge amount
of grains and proteinus supplements are imported for feeding the existin animals. Seeking the
new feed resources as well as their processing is of great attention between iranian animal
nutritionists. Hydroponic grass production has attracted some research priorities in the country.
However, different and even inverse results have been reported related to feeding these type of
grasses to dairy animals [1]. Feeding value of hydroponic grass is affected by various factors
[2]. This experiment was conducted to evaluate the effects of barley grain substitution with
hydroponic barley grass on performance of Saanen dairy goats.

2. Materials and Methods
Eight Saanen dairy goats were allocated to 4 dietary treatments in a change-over design, 3
months after parturition. The experimental diets were: 1) The control including: alfalfa hay
15%, corn silage 30%, barley grain 27%, soybean meal 4.5%, wheat bran 19%, meat meal
3%, mineral-vitamin supplement 1%. 2) diet consist hydroponic barley grass instead barley
grain at level of 37%, 3) diet consist hydroponic barley grass instead barley grain at level of
66%, 4) diet consist hydroponic barley grass instead barley grain at level of 100%. Hydroponic
barley grass was made by growing the barley grain for 7 days. Eighty-four days of the whole
experimental period was divided into 4 periods of 3 weeks. Feed, milk and blood samples were
taken at the end of the third weeks of each experimental periods. Feed intake, milk yield and
composition were measured. The blood samples were collected into tubes containing EDTA,
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centrifuged at 3500 rpm for 15 minutes and the plasma separated. Milk samples were analyzed
by milko-scan apparatus. Auto-analyzer (A15, biosystem) was used for the plasma samples
analyzing.

3. Results and Discussion
The experimental results are presented in Tables 1 and 2. With the increasing level of hydroponic
barley grass daily feed intake (Table 1) reduced significantly (P<0.05) probably due to higher
fiber and water contents [3; 1]. Milk yield and composition did not affected by hydroponic
barley grass substitution, although daily milk production by the goats fed by this grass was
higher non-significantly (Table 1).
There were no difference between the treatments in case of rumen liquor pH, blood glucose
and urea (Table 2). According to the obtained results hydroponic barley grass has no advantage
over barley grain in case of animal performance as well as economical considerations.
Table 1. Dry matter intake (DMI), milk yield and composition of lactating Saanen goats fed by the
experimental diets
*

Parameter
DMI (g/d)
Energy (MJ/d)
Milk yield (g/d)
Milk fat (%)
Milk Protein (%)

Treatment

1

2

3

4

2201a
15.98a
2633
3.07
2.90

2104b
14.07b
2608
3.04
2.86

2080b
11.38c
2662
3.04
2.87

2038b
0.66
2650
2.87
2.85

‡

SEM
15.8
0.007
21.8
0.071
0.013

1) The control diet, 2) diet consist hydroponic barley grass instead barley grain at level of 37%, 3) diet consist
hydroponic barley grass instead barley grain at level of 66%, 4) diet consist hydroponic barley grass instead barley
grain at level of 100%.
‡
Different superscripts within the same row are statistically different at P<0.05
*

Table 2. Rumen liquor pH and blood metabolit contents of lactating Saanen goats fed by the experimental
diets
*

Parameter
Rumen liquor pH
Blood content:
Glucose (mg/dl)
Urea (mg/dl)

Treatment

SEM

1

2

3

4

6.49ab

6.40 ab

6.34b

6.59a

0.034

65.4
58.5

62.4
52.8

67.4
55.5

62.0
53.0

1.294
2.161

‡

1) The control diet, 2) diet consist hydroponic barley grass instead barley grain at level of 37%, 3) diet consist
hydroponic barley grass instead barley grain at level of 66%, 4) diet consist hydroponic barley grass instead barley
grain at level of 100%.
‡
Different superscripts within the same row are statistically different at P<0.05
*
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Abstract The aim of study was to investigate the effect of grazing on some bioactive compounds as
vitamins and fatty acids content of dairy goat milk. Before vegetation period, all goats were kept indoors
and nutrition based on hay diet. After turn-out to pasture, all goats were grazing. Bulk milk samples
were collected on 12 consecutive days at two sampling periods: in indoor and in grazing months and
analysed for milk compositions and vitamin A, E and D3, as well as for fatty acid contents. The milk
from grazed goats had significantly higher vitamin A (0.026 vs. 0.036 mg/100ml; P<0.01), D3 (0.075 vs.
0.089 mg/100ml; P<0.05) and conjugated linoleic acid (CLA) (0.56 vs. 0.66 g/100g fatty acids; P<0.05)
than goats kept indoors. It is concluded that the milk from goats kept on pasture are advantageous for
human nutrition, than the milk produced by animals fed based on hay diet.
Keywords Milk, Grazing, CLA, Fat-soluble vitamins

1. Introduction
The grass is rich in α-linolenic acid [1], accordingly pastures and other green forages diet [2]
have been associated with high content of n-3 fatty acids of milk fat. In addition, the milk
possesses other favourable properties, such as conjugated linoliec acid (CLA) and fat-soluble
vitamins. The c9t11CLA isomer (rumenic acid) has a range of positive health properties such
as anticarcinogenic effect [3]. The fat-soluble vitamins are well known favourable in human
diet for their antioxidant potential and positive impact on health [4]. Recently increasing the
importance of goat milk consumption, because the milk compounds have been beneficial
effect in human diet. The aim of this study was to investigate the effect of the grazing on the
milk certain bioactive compounds (vitamin A, E and D3 and CLA) of goat milk.

2. Materials and methods
The study was carried out in a goat farm in Borsod-Abauj-Zemplen County (northeast
Hungary). Fifty four Hungarian Native goats on different parities but in the same stage of
lactation were involved in this study. Milk samples were taken at two sampling times: in mid
April and in mid July when the goats were average 30 and 120 days in lactation. Before grazing
months (May), all goats were kept indoors and their nutrition was based on ad libitum alfalfa
hay and also 350 g/day grain mix. After turn-out to pasture the grazed group stayed all day
long on the pasture; however, they were fed with 350 g/day grain mix. Both times had same
composition of the grain mix, which was given twice a day in equal amounts at milking time.
A commercial vitamin (A, D3, E) and trace-mineralized salt block was provided free choice to
all goats. The diets were adjusted to the NRC (2007) recommendations of energy and protein
requirements for dairy goats (body weight: 60 kg; 2.5 kg of milk/day). Samples of pooled milk
were collected twice a day during 12 consecutive days of the experimental month at 6.00 a.m.
and 6.00 p.m., all milk samples were frozen and stored at -20 0C until further analysis. Before
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laboratory analysis, twice a day gathered milk samples were combined to one sample for the
analysis of chemical composition. The analyses of fatty acids were described by [2] and the
fat-soluble antioxidants by [5].

3. Results
The contents of the selected vitamins and CLA concentration in the goat milk are presented
in Table 1.
Table 1. Effect of grazing on vitamins and CLA content of goat milk (mg/100 ml; +mg/100g total fatty
acids)
Items
Vitamin A
Vitamin E
Vitamin D3
+
c9t11CLA

Control diet

Experimental diet

Average

SEM

P

0.025
0.122
0.075
0.560

0.036
0.140
0.089
0.660

0.031
0.131
0.082
0.610

0.002
0.011
0.003
0.020

0.001
0.454
0.017
0.021

P: level of significance

The average contents of vitamins A and D3 were 0.031 mg and 0.082 mg/100 ml. While in indoor
reared goats were found lower contents of A and D3 vitamins (0.025 mg and 0.075 mg/100 ml
of milk) compared to goats with experimental diets (0.036 mg and 0.089 mg/100 ml of milk).
The grazing positively affected the concentration of CLA acid in milk. The CLA concentrations
in milk were 0.56 vs. 0.66 % for hay based and experimental diet, respectively.

4. Conclusions
In conclusion, there was found significant difference in milk examined bioactive compounds
between two treatments. Grazing significantly increased the concentrations of vitamin A and
D3 and conjugated linoleic acid in milk.
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Abstract To determine the effects of feeding pelletized lactating ration (PLR) on milk production, a
105-day feeding trial was conducted using 20 multiparous does (10 Anglo-Nubian crosses and 10 Boer
crosses) on their 2nd to 3rd parity with an average body weight of 33.75kg. For each breed type, 6 does
were fed 80% PLR + 20% fresh napier grass (Pennisetum purpureum) and 4 does were assigned as the
Control, fed with 50% chopped napier grass, 30% mixed legumes and 20% commercial concentrate
mix. The PLR is a complete feeds containing leaucaena (Leucaena leucocephala) leaf meal as major
ingredient, and other local ingredients that satisfy the nutritional requirements of goats for lactation. The
pellets with 20-25 mm length and 8 mm in diameter were produced using a prototype machine. PLR fed
lactating does had more than 3% DM intake that is comparable with those fed Control diet. Likewise,
milk yield was similar for Anglo Nubian and Boer crosses fed PLR and Control diet. PLR is a labor
saving technology that resulted in a higher net profit of Php 825.93 per doe
Keywords Pellets, Leucaena, forage, goats

1. Introduction
Goat farming is very popular in the Philippines because it is considered as a viable rural enterprise. However, growth rate is only 0.97% over the years due to high extraction rate and low
productivity. Thus, goat population is only expected to be 4.27M by 2020, given the 3.88M
population in 2010. Production of goat milk is only 1.4% of the 18.4t MT of domestic milk
production. The goat industry is faced with many challenges, including problems on high preweaning mortality, poor nutrition, and lack of strategies to accelerate genetic improvement.
Hence, interventions are needed to accelerate growth to attain 6.2M goat population by 2020.
Goats are fed with commonly grown feed resources of poor quality and highly unstable supply.
Pelleting offers a solution to ensure year round feeding of quality feeds (4). Feeding goats with
pellets provides better feed efficiency, greater starch digestibility, less feed waste, non-selective feeding, better handling and storage, and increased income due to more efficient feeding
and higher productivity. Pellets for goats are not available in the Philippine market, but there
are for swine, poultry and buffalo. In response, pelletized forage-based rations were developed
and evaluated for their technical and financial viability.

2. Methodology
A fabricated portable-machine was used in producing PLR (20-25 mm in length; 8 mm in
diameter) that contained 45% leuceana leaf meal, 42% rice bran (D 1), 3% copra meal, 7%
molasses, 2% Dicalcium PO4 and 1% salt. On the other hand, the Control group was fed with
50% chopped napier grass (Pennisetum purpureum), 30% mixed legumes and 20% commercial concentrate mix. Control and PLR contained nutrient requirement for maintenance + lac190
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tation (3). To evaluate feeding value of PRL, a 105-day feeding trial was conducted using 20
multiparous goats (10 Anglo Nubian crosses and 10 Boer crosses with mean bw of 33.75kg).
For each breed type, 6 does were fed 80% PRL + 20% fresh Napier while 4 does were fed
with Control diet, 50% chopped napier grass, 30% mixed legumes and 20% concentrate mix.
Feed intake and milk yield within breed were subjected to t-test. Partial budget analysis was
conducted to determine the financial benefit of feeding PRL versus the Control diet.

3. Results and Discussion
In both breeds, daily DM intake and milk yield did not vary significantly between animals fed
with PLR and those fed with the control (Table 1). DM consumption was more than 3% of
body weight,indicating that normal feed intake was achieved and suggesting that PLR can be
used as diet for lactating does. In the case of Anglo-Nubian crosses, there was a steady increase
in milk yield during the early lactation, from the 1st week up to 9th week (Figure 1), which was
well supported by normal DM intake of the animal, at an average daily DM intake of 1.08g.
Milk production reached its peak on the 9th week at about 700 ml/doe/day. Moreover, they exhibited higher persistency than those fed with the control diet. On the other hand, among Boer
crosses there was an initial increase in milk yield during the first 7 weeks. Likewise, increase
in milk yield was well supported by an increase in DM intake of the animals. However, milk
yield showed a steep decline in the next 5 weeks.
Table 1. Average daily DM intake and milk yield of Anglo Nubian and Boer crosses fed with PLR

Anglo Nubian Crosses:
DM Intake, kg
Ave. Milk yield/day, ml
Boer Crosses:
DM Intake, kg
Ave. Milk yield/day, ml

Control

PLR

SEM

Sig

1.10
527.67

1.08
587.27

0.09
10.34

ns
ns

1.11
464.67

1.05
475.29

0.10
6.98

ns
ns

ns - Not significant, p>0.05

Figure 1. Milk production curve of Anglo-Nubian and Boer crosses fed with PLR and control diet
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A major part of a dairy goat’s response to a particular nutritional environment is the amount
of feed consumption if fed ad libitum (2). Thus, the energy and protein intakes are more than
enough to meet nutritional requirement 3 to support milk production. According to (13), live
weight stabilizes at a level commensurate with plane of nutrition and at normal intake, body
reserves are re-established at the expense of milk production resulting in a decline phase after
peak of production. However, in early lactation, the animal is under homeorretic influences
that promote milk production even at the expense of body reserves resulting in high milk yield.
Plausibly, this is the reason why peak of production was achieved between 7 th and 9th week
of lactation period among Boer and Anglo Nubian crosses. Anglo Nubian crosses exhibited
higher persistency than Boer crosses; and Anglo Nubian crosses responded better to PLR feeding than Boer crosses. This could be due mainly to the inherit characteristics of Anglo Nubian
which is a dual purpose animal as compared with Boer which is a meat type. The trial suggests
that PLR can be a viable option to the cut and carry system of feeding goats without affecting
milk yield.
Feeding Anglo-Nubian crosses with PLR + napier resulted in a higher milk yield of 6.3 litersli
valued at Php 945.00. PLR reduced the cost of labor in feeding by Php 390.00 giving a total
additional benefit of Php 1,335.00. After 105 days, the total cost of feeding PLR+ napier was
Php 501.12 resulting in a net incremental return of Php 833.88 per head. The additional cost
of PLR was offset by higher milk yield over labor cost of feeding PLR.
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Abstract The present experiment was aimed to investigate ruminal fatty acid profiles of leaves from
some leguminous tree species when they are incubated in buffered rumen fluid in vitro. Ground leaf
samples from four leguminous tree species namely Albizia falcataria, Calliandra calothyrsus, Leucaena
leucocephala and Sesbania grandiflora (200 mg DM each) were incubated in vitro in four replicates
with 30 ml of rumen : buffer solution (1:2 v/v) by using the Hohenheim gas test method, conducted at
39oC for 24 h. Incubation was performed without or with linseed oil addition with a dose of 50 mg/g
plant DM. After incubation, the fermentation fluid (containing feed residues) was withdrawn from the
syringe and subjected to fatty acid analysis by using a gas chromatograph device. Results showed
that no significant interactions were found between plant species and linseed oil addition, suggesting
that both factors act independently from each other. Ruminal concentration of α-linolenic acid was
highest when incubating C. calothyrsus and significantly higher than that of other plants (P<0.05),
while concentration of stearic acid was lowest in the incubation of C. calothyrsus. It can be concluded
that C. calothyrsus has better ruminal fatty acid profiles as compared to the other plants.
Keywords Legume, Tree, Fatty acid, Rumen

1. Introduction
Indonesia currently is a net importer country for milk and milk products; approximately 70%
of these products is obtained from foreign countries while only 30% is originated from local
production. A main reason of such problem is concerning the limited population of dairy animals in comparison to total human population in the country, thus insufficiency of domestic
milk supply. Strengthening dairy goat industry is important to increase milk and milk products
supply locally. Apart from increasing goat’s milk production, improving the quality of milk
produced appears to be potential as well since majority of such consumers are middle to upper
class people in term of purchasing power. Milk quality is of interest especially when there is
a direct relationship with beneficial health effects on human. Accordingly, health promoting
properties of milk are assigned, but not limited, to polyunsaturated fatty acids (PUFA) particularly α-linolenic acid (C18:3n-3) and rumenic acid (c9t11C18:2) [1]. Concentrations of both
fatty acids in milk depend on, to a certain extent, their concentrations in the rumen where a
large amount of PUFAs undergo biohydrogenation processes [2]. The present experiment was
aimed to investigate ruminal fatty acid profiles of leaves from some leguminous tree species
when they are incubated in buffered rumen fluid in vitro.

2. Materials and Methods
Leaf samples from four leguminous tree species namely Albizia falcataria, Calliandra calothyrsus, Leucaena leucocephala and Sesbania grandiflora were collected from the area of
The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

193

Bogor Agricultural University, Darmaga, Indonesia. For each species, samples were collected
from several individual plants in the amount of approximately 3 kg (fresh matter). The samples
were stored indoors in a greenhouse for two days, dried at 50 oC overnight and ground by using a hammer mill to pass through a 1 mm sieve. Samples were subjected to crude protein and
total tannin analyses. Further, an amount of 200 mg DM of each plant was incubated in vitro in
four replicates with 30 ml of rumen:buffer solution (1:2 v/v) by using the Hohenheim gas test
method [3], conducted at 39oC for 24 h. Incubation was performed without or with linseed oil
addition with a dose of 50 mg/g plant DM. After incubation, the fermentation fluid (containing
feed residues) was withdrawn from the syringe and subjected to fatty acid analysis. Fatty acids
were extracted and transesterified into fatty acid methyl esters (FAME) prior to determination
in a gas chromatograph device [4]. Identification of individual fatty acid was conducted by
running a FAME standard. Quantification of fatty acid concentrations in the fermentation fluid
was based on the concentration of a pre-determined amount of an internal standard, i.e. C19:0.
Data obtained were analyzed by factorial analysis of variance (ANOVA), in which various
plant species and addition of linseed oil served as factors. Duncan’s multiple range test was
employed to ascertain the differences among treatment means.

3. Results and Discussion
Ruminal fatty acid profiles, i.e. α-linolenic acid (C18:3n-3), linoleic acid (C18:2n-6), rumenic
acid (c9t11C18:2), vaccenic acid (t11C18:1) and stearic acid (C18:0), of leaves from in vitro
incubation of some leguminous tree species either without or with linseed oil addition are
presented in Table 1. For all fatty acids, no significant interactions were found between plant
species and linseed oil addition, suggesting that both factors act independently from each
other.
Table 1. Fatty acid profiles (mg/g FAME) of leaves from some leguminous tree species without or with
linseed oil addition
Linseed oil
(mg/g DM)

Plant
A. falcataria
C. calothyrsus
L. leucocephala
S. grandiflora
SEM
P-value
Plant
Linseed
Plant*Linseed

0
50
0
50
0
50
0
50

C18:3n-3

C18:2n-6

c9t11C18:2

t11C18:1

C18:0

13.0a
14.2a
45.7c
33.4b
18.5a
14.9a
13.1a
11.7a
2.80

30.6a
32.5a
61.3b
51.2b
27.6a
28.1a
17.2a
26.5a
2.90

0.52
0.80
1.52
2.26
0.84
0.99
0.61
0.92
0.15

42.5ab
51.6abc
47.1ab
83.7d
47.8ab
73.0cd
32.4a
57.1bc
4.01

469c
515d
370a
430b
471c
514d
488cd
558e
12.0

0.012
0.158
0.356

0.001
0.904
0.294

0.147
0.124
0.819

0.165
<0.001
0.301

<0.001
<0.001
0.557

Different superscripts within the same column are statistically different at P<0.05
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Addition of linseed oil increased ruminal vaccenic acid concentration significantly (P<0.05)
for most of the leguminous tree species incubations, except A. falcataria. Such concentration
increase was also observed for stearic acid. No significant differences were found for α-linolenic
acid, linoleic acid and rumenic acid concentrations on linseed oil addition. Comparing among
various leguminous tree species, ruminal concentration of α-linolenic acid was highest when
incubating C. calothyrsus and significantly higher than that of other plants (P<0.05). Such
pattern was consistently observed for linoleic acid concentration. Concentration of stearic acid
was lowest in the incubation of C. calothyrsus. In contrast to C. calothyrsus, incubation of S.
grandiflora resulted in low α-linolenic and linoleic acid concentrations at simultaneously high
stearic acid level. Apparently an explanation to such a response is related to tannin contents in
the respective plant species; total tannin contents of C. calothyrsus and S. grandiflora were 8.1
and 0.2% DM, respectively. Those were the highest and the lowest concentrations among the
plant tested, respectively. It is quite plausible that tannins may inhibit biohydrogenation steps
of α-linolenic and linoleic acids in the rumen.

4. Conclusions
Incubations of leaves from leguminous tree species containing substantial amounts of tannins
lead to higher concentrations of beneficial fatty acids to human health, i.e. α-linolenic and
linoleic acids in the rumen. Therefore, such plants may be potential to be used in goat’s
diets in order to simultaneously improve milk production and milk quality, provided that the
plants contain considerable amounts of metabolizable protein as well. Further investigation is
required to confirm whether such effect is consistently found in vivo with lactating dairy goats.
C. calothyrsus has better ruminal fatty acid profiles as compared to the others.

5. References
[1] S. Benjamin, F. Spener, Conjugated linoleic acids as functional food: an insight into their health
benefits. Nutr Metab, 6 (2009) 36.
[2] M. Doreau, D. Bauchart, Y. Chilliard, Enhancing fatty acid composition of milk and meat through
animal feeding. Anim Prod Sci, 51 (2011) 19-29.
[3] K.H. Menke, H. Steingass, Estimation of the energetic feed value obtained from chemical analysis
and in vitro gas production using rumen fluid. Anim Res Dev, 28 (1988) 7-55.
[4] R. Khiaosa-ard, S.F. Bryner, M.R.L. Scheeder, H.R. Wettstein, F. Leiber, M. Kreuzer, C.R. Soliva,
Evidence for the inhibition of the terminal step of ruminal α-linolenic acid biohydrogenation by
condensed tannins. J Dairy Sci, 92 (2009) 177-188.

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

195

Productivity of Crossbred Ettawah Goats Fed by-Product of
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Abstract The purposes of this study were to evaluate the effect of urea levels in the concentrate
consisted of 1:1 “rontokan gorengan” (by-product of traditional fried snack industry) and rice bran on
feed intakes, body weight, milk production, average daily gain (ADG) of their offspring and digestibility
of crossbred Ettawah fed native grass and banana peel as basal diets. Fifteen lactating crossbred Ettawah
does were divided into three groups (5 goats each) fed one of dietary concentrate treatments (1%, 2%
and 3% urea) and arranged according to Completely Randomized Design. There were no significant
differences on feed intake, milk production and digestibility, except fibre and N digestibility were
significantly increased for diet with 3% urea (P< 0.05). At the end of the experiment, the does receiving
diet with 1% urea lost significantly (P< 0.05) in body weight, while those receiving diet containing urea
higher than 1% gained weight. The results indicate that feeding lactating crossbred Ettawah with a basal
diet of field grass and banana peel and concentrate based on “rontokan gorengan” and rice bran (1:1)
containing up to 3% urea give beneficial effects.
Keywords By-product, Milk production, Weight gain, Digestibility

1. Introduction
Growth and milk production patterns are depend on the management, quality and quantity
of available feed, health management and climate. An availability of feed is a predominant
factor determining efficiency of dairy goat production, because the cost of feed in dairy goats
is the highest amongst the operational cost [1]. In developing countries, therefore, alternative
feeds which are locally available, unconventional and sometime pollute environment should
be found out.
In Mataram, by products of traditional fried snack industry (“Gorengan”) such as banana peel,
cassava peel, jack fruit peel and “rontokan gorengan” (by-product of gorengan) are polluting
the traditional market environments and the rivers around the city, result in spreading out
bad smell and pathogenic bacteria. It is caused by the unawareness of a healthy environment.
Recently, these kinds of by-products are being utilized by “the Gopala goat farm” for feeding
Ettawah crossbred goats. However, those feedstuffs are given ad libitum and free choice
without considering level of nutrient intake of these feed which are rich in fermentable energy
but lack of protein. In this case, adding urea is a cheap possibility to enrich the nutrient for
increasing the goats’ productivity. Therefore, the experiment was conducted to evaluate the
milk production, average daily gain of the pre-weaning off spring and digestibility in Ettawah
crossbred does given concentrate containing different levels of urea.
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2. Materials and Methods
Fifteen lactating Ettawah crossbred does (a month lactating period) were divided into three
groups of five goats each and given one of three concentrates treatments (Table 1) according
to Completely Randomized Design.
Table 1. The composition of concentrate treatments as feeds
Treatments

Rice bran (%)

“Rontokan gorengan” (%)

Urea (%)

Mineral (%)

U1
U2
U3

48.5
48.0
47.5

48.5
48.0
47.5

1.0
2.0
3.0

2.0
2.0
2.0

“Rontokan gorengan” is by-product of traditional fried snack industry which is separated from the main products.
Mineral is specific for goats and sheep produced by Eka Parma, Semarang.

The goats were penned in individual cages and the feeding technique is shown in Table 2. Milk
production was measured for 8 weeks, continued by a week digestibility measurement and the
pre-weaning off spring were weighted weekly for 10 weeks to calculate the average daily gain.
Data were analyzed using PROC GLM [3] and differences between treatment means were
tested with Duncan multiple range test.
Table 2. Frequency, feeding time and amount of feed given to each goat in different dietary treatments
Feeds

U1

U2

U3

Frequency and time given

Native grass
Concentrate (g)
Banana peel (g)

ad-lib
500
750

ad-lib
500
750

ad-lib
500
750

Three times a day (in the morning; noon; evening)
Once a day (in the morning)
Once a day (in the morning)

3. Results and Discussion
Intake, milk production, body weight, average daily gain of pre-weaned offsprings, and
digestibility are presented in Table 3. Milk production was not influenced by the urea levels
in the concentrates, since the intake and digestibility (DM, OM and fat) were not significantly
different (P>0.05) among urea treatments (Table 3). Consequently, the ADG of pre-weaned
offsprings were also not significantly different. However, the does receiving concentrate
containing only 1% urea lost 1.125 kg weight at the end of the experiment. In contrast, those
goats receiving 2% and 3% urea gained weight of 0.625 and 1.0 kg respectively. This might
be caused by significant increase in digestibility of fiber and N when the does were fed
concenrate containing 3% urea, so that the does were not necessarily sacrifice their body
tissue to fufill their nutrient needs. These findings were in accordance with those reported by
[3] that increasing levels of protein in concentrates improved the digestibility of dietary fiber
and protein, but did not affect digestibility of DM and OM. Different protein sources (soy
bean meal, cotton seed meal and urea) in the concentrates contained similar amount of energy
did not affect microbial protein synthesis in the rumen of the goats [2] and there is still an
opportunity to utilyze urea to enrich certain unconventional by-product for goats.
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Table 3. Intake, milk production and digestibility of lactating crossbred goats receiving various dietary
treatments and ADG of pre-weaned off spring.
Parameter
U1
U2
U3
SEM
P-value
Intake
DM (kg/day).
1.31
1.24
1.33
0.0383
0.230
DM per kg body weight (%)
4.12
3.77
3.62
0.2839
0.472
Production
Milk production (ml)
728.5
680.0
705
73.1830 0.686
Body weight change (kg)
-1.125 b 0.625 a
1.00 a
0.5368
0.045
ADG of pre-weaning off spring (g/day).
144.03 139.75 145.11
12.2811 0.716
Digestibility (%)
DM
84.3
82.5
85.1
1.2506
0.398
OM
85.6
84.2
86.7
1.1427
0.388
Fat
74.5
66.5
71.1
3.0880
0.337
Fiber
63.6 a
69.5 a
81.0 b
2.1637
0.001
a
a
b
N
68.3
71.5
78.2
2.224
0.054
U1, 1% urea; U2, 2% urea; U3, 3% urea in the concentrates
Different superscripts within the same row are statistically different at P<0.05

4. Conclusion
Feeding lactating crossbred Ettawah with a basal diet of native grass and banana peel and
concentrate (“rontokan gorengan” and rice bran at the ratio of 1:1) containing up to 3% urea
give beneficial effects.
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Abstract The aim of the present study was to evaluate the effect of oral infusion of clove (CO, eugenol)

and orange peel oils (OP, limonene) on milk yield and composition of dairy goats. Forty lactating goats
having 46.83±7.94 kg live weight, 71.88±11.33 day in milk and 1.59±0.33 kg milk/day were allocated
in 4 treatments: (1) control, (2) administration of 1.8 g/d CO, (3) administration of 1.8 g/d OP, (4)
administration of CO and OP. Administration of CO, OP and their combination had no significant effect
(P > 0.05) on dry matter intake (DMI), milk yield, fat corrected milk yield (FCM) and milk composition
(TS, SNF, fat, protein, lactose, casein and urea) concentration. The results revealed that essential oil
may not have any effect on milk yield and composition under the feeding condition of 60/40 concentrate
roughage ratio in the lower yielding dairy goats
Keywords Clove oil, Orange peel oil, Dairy goat, Milk yield, Milk composition.

1. Introduction
Current interest in ruminant production industry is focused on trying to improve production
efficiency using essential oils. Major components of clove essential oils are eugenol and bcaryophilene [1].Dietary addition of essential oils changed all ruminal fermentation products
[2] and decreased VFA concentration [3]. In vivo experiments using a blended oils containing
eugenol of 0.5 g/day/cow had no effect on dry matter intake and milk yield, but increased fat
content in milk [4]. Limonene or dipentene is the major component of orange peel oil which
was less reported as a rumen modifier. The combination of essential oils may result in additive
and/or synergistic effects that may enhance efficiency of rumen microbial fermentation and
nutrient utilization in ruminants. This research was deigned to evaluate the effect of dietary
addition of mixed clove and orange peel oil on milk production and composition in dairy
goats.

2. Materials and Methods
Forty lactating German Fawn (3/4) x Hair Crossbred (1/4) goats having 46.83±7.94 kg live
weight, 71.88±11.33 day in milk and 1.59±0.33 kg milk/day were allocated in 4 treatments.
The treatments were: (1) control, (2) oral administration of 1.8 g/d CO, (3) oral administration
of 1.8 g/d OP, 4) oral administration of CO and OP. The goats were assigned and analyzed
in two by two factorial arrangement in a completely randomized design. Goats were fed ad
libitum with total mixed ration (TMR) containing 60% concentrate and 40% alfalfa chopped
into 1-2 cm size. Oral administration of essential oil was made everyday in the morning for 5
weeks experimental period. Variables measured were dry matter intake (DMI), milk yield, fat
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corrected milk yield (FCM) and milk composition (TS, SNF, fat, protein, lactose, casein and
urea).

3. Results and Discussion
Combination between OP 1.8 g/day (containing 320 mg cinnamaldehyde mg/day) and CO
1.8 g/day (containing 1750.64 mg/day eugenol) had no effect on dry matter intake (P >0.05).
This result showed that the oral administration of CO and OP at these doses did not decrease
feed palatability as well. Milk yield (MY) and 4% fat corrected milk (4% FCM) were similar
with control. Live weight change (LWC) had a range between 69.11 g/day to 113.39 g/day.
Oral administration of only CO 1.8 g/day had the highest LWC and MY with the lowest MPE
value. There were no sinergistic effect of the combination of OP and CO on the LWC and
MY (P>0.05). The similar feed intake among treatments resulted in similar nutrient intakes of
experimental goats. High nutrient intake such as crude protein intake which was higher than
the requirement (308.09 – 316.85 g/d > 265 g/d) might mask essential oil effect due to excess
of the available nutrients. This means that good nutritional status of the goats in all treatments
might limit the effect of essential oils on the performance, milk yield and composition.
Table 1. Nutrient intake, weight gain, milk yield and composition in goats having oral administration of
OP, CO and its combination
CO-0
OP-0
DMI (g/d)
DMI (g/KgW

0.75

CPI (g/d)

)

CO1.8

OP 1.8

OP-0

1935.65

1913.28

107.21

102.87

b

ab

P Value

OP 1.8

SE

CO

OP

OP*CO

1882.07

1820.00

53.05

0.18

0.43

0.71

104.44

a

97.34

2.41

0.10

0.03

0.58

ab

316.85

313.19

308.08

297.92

8.68

0.18

0.43

0.71

MEI (Mcal/d)

3.90

3.85

3.79

3.67

0.11

0.18

0.43

0.71

LW (kg)

47.54

49.60

47.90

49.01

2.20

0.96

0.48

0.83

LWC (g/day)

106.94

69.11

113.39

92.74

18.28

0.47

0.16

0.68

MY (kg)

1.53

1.52

1.62

1.49

0.10

0.75

0.49

0.57

4%FCM (kg)

1.57

1.57

1.7

1.54

0.09

0.61

0.37

0.38

MPE1

1.51

1.49

1.40

1.48

0.09

0.54

0.75

0.64

MPE2

1.47

1.44

1.32

1.43

0.08

0.37

0.60

0.39

4%FCM (kg)

1.57

1.57

1.7

1.54

0.09

0.61

0.37

0.38

TS (%)

12.72

12.70

12.91

12.84

0.28

0.55

0.87

0.94

SNF (%)

8.45

8.35

8.44

8.51

0.13

0.57

0.96

0.49

Fat (%)

4.21

4.29

4.40

4.24

0.24

0.74

0.83

0.54

Protein (%)

3.49

3.46

3.51

3.52

0.09

0.69

0.92

0.85

Lactose (%)

4.28

4.19

4.21

4.32

0.08

0.56

0.91

0.10

Casein (%)

2.74

2.72

2.74

2.77

0.07

0.69

0.95

0.71

MUN (mg/dl)

38.90

39.36

39.03

38.99

0.67

0.86

0.75

0.71

Note: DMI = dry matter intake, OMI = organic matter intake, CPI = crude protein intake, MEI = metabolism Energy
Intake, LW = Final live weight, LWC = live weight change, MY = milk yield, FCM = fat corrected Milk, MPE1 =
DMI/MY, MPE2 = DMI/FCM, TS = total solid, SNF = solid non fat, MUN = milk urea nitrogen
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4. Conclusion
Essential oil may not have any effect on milk yield and milk composition under the feeding
condition of 60/40 concentrate roughage ratio in the lower yielding dairy goats. Combination
of orange peel oils (OP) 1.8 g/d and clove oils 1.8 g/day had no synergic or addition effect to
change milk yield and composition. Administration of EO with mixed and microencapsulated
method, in higher doses and giving twice a day are recommended.
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Abstract β-glucan is the largest component of the cell wall of Saccharomyces cerevisiae. Glucose
concentration plays an important role in cell growth. This research used glucose concentrations at 1%,
2%, 3%, 4% and 5% (w/v). The fermentation was conducted under submerged state in order that the
composition of the medium can be adjusted easily and homogenously. During the fermentation in sixteen
hours, several parameters were examined including cell number, pH, glucose and protein of the medium
and the crude β-glucan. Production of β-glucan was increase along with the growth of the cell. It was due
to β-glucan would be formed as the cell grew. Decrement of pH of the medium during the fermentation,
probably, caused by the formation of primary metabolites such as organic acids. The concentration of the
substrate decrease as the cell used the carbon and nitrogen compounds for metabolism and synthesizing
cell components. Glucose was used as the simple source of carbon, while pepton was used as complex
compound for nitrogen. The rate of β-glucan production increased consecutive to the concentration at
2%, 1%, 3%, 5% and 4% (w/v) subsequently 8.75 µg/L/h, 15 µg/L/h, 41.46 µg/L/h and 44.17 µg/L/h.
Based on the experiment results, the most optimum glucose concentration for β-glucan was respectively
4% (w/v) with β-glucan content reached 1624.44 µg/L.
Keywords β-glucan, Carbon, Nitrogen, Saccharomyces cerevisiae

1. Introduction
β-glucan (beta-glucan) is a polysaccharide composed of monomers D-glukosa tied with β-glycosidic bond [1]. β-glucan has potential as a stimulator of the immune system that protects the
body from infectious pathogens (viruses, bacteria, fungi), as well as antitumor antioxidant that
can capture free radicals. In addition, β-glucan may also act as an antibiotic additive effectiveness and lowering LDL cholesterol in the body [2]. Including unicellular yeast Saccharomyces
cerevisiae is a potential strain producing β-glucan, because most of the cell wall is composed
of β-glucan [1]. S. cerevisiae has become so intensively studied, especially with regard to the
biological aspects of cell wall [3].

2. Materials and Methods
The yeasts strain used was Saccharomyces cerevisiae, obtained from the culture collection
of the Microbiology Laboratory, ITB, Indonesia. The yeast was cultivated in 100 ml sterile
YPG media, containing glucose, 2 g pepton, and 1 g yeast extract with shaked at 120 rpm.
Variations in the glucose concentration used include 1%, 2%, 3%, 4% and 5%. Fermentation
were conducted during 16 h based on optimum growth curve of Saccharomyces cerevisiae.
Samples were collected every 4 h for analysis which consist of analysis of medium pH, glucose
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concentration using Somogy-Nelson method, protein concentration using Lowry method and
β-glukan extraction.
2.1 β-glukan extraction
As much as 15 ml culture samples were centrifuged at 7,000 rpm for 20 min at 15°C and treated
with 2% (w/v) NaOH at 90◦C for 5 h in the water bath to remove mannoprotein. Cell biomass
suspension was centrifuged again at 5,000 rpm for 10 min at 15°C. The supernatant was taken
and neutralized by 2M acetate until the solution pH around 6.8 to 7. Three volumes of ethanol
were added and left for 24 h for precipitation. The supernatant was recovered and neutralized
by 96% NaOH to form a β-glucan deposition. The precipitate which formed separated by
centrifugation at 5,000 rpm for 10 min. The precipitate is filtered on filter paper Whatman no
1 is already known weight and then rinsed with ethanol. Last pure precipitate dried at room
temperature overnight to obtain a rough glucan. After that, glucan weighed and quantified. All
of the treatment was conducted three times replication.

3. Results and Discussion
Decrement of glucose concentration as a carbon sources have the same pattern on each
variation. There was a decrease of high glucose concentration in the first 4 h of fermentation.
It also occurs in the protein concentration, decreased during fermentation process. It happened
because the yeast uses glucose and peptone compounds for sources of growth nutrients. The
formation of β-glucan every variation tends to increase during the fermentation process. In
a variation of glucose concentration 3%, 4% and 5%, the content of β-glucan increased the
rate of formation of 90, 138.33 and 85.28 μg/L/h, while the variation glucose concentration
of 1% and 2% is not an increase in the content of β-glucan. Based on statistical tests by using
one-way ANOVA followed by LSD analysis, obtained P value of 0.000 (P<0.05). There is no
significant difference between the variation of glucose concentration.
50
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Figure 1. Curve of the highest rate of β-glucan formation on the glucose variation 1%, 2%, 3%, 4%
and 5%
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To determine the effect of each treatment on the formation of β-glucan can be calculated from
the rate forming the average of β-glucan. The highest rate of formation of β-glucan which is at
4% glucose concentration. Along with the addition of glucose as a nutrient to enlarge formation of β-glucan, but there are a condition that glucose inhibits the growth of yeast.

4. Conclusion
The addition of glucose concentration in the growth medium of Saccharomyces cerevisiae will
increase the rate of formation of β-glucan. Based on the experiment results, the most optimum
glucose concentration for β-glucan was respectively 4% (w/v) with β-glucan content reached
1624.44 µg/L.

5. References
[1] J.-L.-H.-E. Lee, Purification of soluble β-Glucan with immuno-enhancing activity from the cell
wall of yeast. Biosci Biotechnol Biochem, 65 (2001) 837-841.
[2] K.-S. Kim, H.-S. Yun, Production of soluble β-glucan from the cell wall of Saccharomyces cerevisiae. Enzyme Microbial Technol, 39 (2006) 496-500.
[3] A.-K. Thontowi, Produksi β-Glukan Saccharomyces cerevisiae dalam Media dengan Sumber Nitrogen Berbeda pada Air-Lift Fermentor. Biodiversitas, (2007) 253-256.

204

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

Growth Performance of Taggar Female Kids as Affected by Type of
Concentrate Rations Under Dry Land Farming in Western Sudan
Ibrahim Bushara1*, Murtada Elimam2, Abdel Moneim M. Abu Nikhiala3, D.M. Mekki1
University of Kordofan, Faculty of Natural Resources & Environmental Studies,
Department of Animal Production, Sudan.
2
University of Kassala, Faculty of Agriculture and Natural Resources, Department of Animal Production, Sudan.
3
University of Khartoum, Faculty of Animal Production, Department of Diary Production, Sudan.
*Coresponding authors: bushara3000@yahoo.com
1

Abstract The experiment was conducted to evaluate the effect of concentrate rations on growth
performance. Thirty (30) female kids of Taggar goats were used. Animals were allocated to three feeding
regimes in a complete by randomized design. The results indicated that supplemented kids secured higher
birth weight 1.95±0.06 and 2.02±0.07 kg compared with control group 1.49±0.06kg. Body weight at
weaning time was higher in supplemented groups as 7.96±0.34 and 8.38±0.38kg compared with control
group 6.63±0.31kg, also body weight gain was higher for kids supplemented with concentrate rations
compared with control kids. Whereas the body weight was heavier at puberty and at first kidding for
supplemented group compared with control group, indicated that concentrate rations offered to female
kid increase body weight during growth phase. In conclusion the concentrate rations showed positive
impact on female growth performances which increases birth weight, weaning weight and delayed age
at puberty and at 1st kidding of the Taggar goats.
Keywords Taggar goats, growth performance, weaning, puberty, concentrate ration

1. Introduction
Goats play a potential role in the subsistence economy of Sudan where they are generally
raised by poor farmers and distressed women. In the tropical area, especially for animals
raised under traditional systems, energy intake fluctuates according to the season. This should
have an impact on productivity of goat as reflected in slow growth rates, body weight losses,
delay puberty and age at first kidding, long kidding intervals and high rates of pre-weaning
mortality as animals may use more energy searching for grazing over long distance than the
energy they gain from poor quality feed especially during dry seasons [1]. Several studies
have shown that concentrate ration supplementation during prepartum period had a positive
impact on growth performance and improved goats productivity [2]. Grazing alone may not be
sufficient for optimizing live weight gain for meat production. The large population of goats
(42 million) is mainly composed of Nubian, Desert, Nilotic and mountain (Taggar) breeds
[3]. Some tropical breeds, including Taggar are kept for meat production, rarely milked since
their dairying capability are poor. The present experiment was designed to study the effects
of supplementation using concentrated rations on productivity performances of Taggar female
kids during dry period.

2. Materials and Methods
The present study was conducted in Dalanj, south Kordofan state, Sudan. Thirty (30) Taggar
female kids were randomly selected for the purpose of the experiment. The female kids born
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belong to supplemented and unsupplemented dams. Female kids were monitored from birth
to age at 1st kidding. Kids were ear tagged, weighed and divided into three groups 1, 2 and
3. They were kept in separate enclosures. Kids were daily allowed grazing on pasture. On
their returning from pasture, kids were individually tethered and supplementary diets were
offered 150 - 250g/head/day of concentrated ration A and B in separate troughs for group 2
and 3, respectively, however group 1 (control) received no supplement (Table 1). The kids
were weighed at weekly interval. The data were statistically analyzed according to complete
randomized design using SPSS software package [4]. Duncan’s Multiple Range Tests (DMRT)
used to test means significance differences.
Tabel 1. Ingredients and chemical composition of the experimental feed stuffs
Components (%)

Ration A

Sorghum grains
15
Groundnut Cake
45
Rosella seeds
Wheat bran
19
Groundnut Hulls
20
Common Salt
0.75
Proximate analysis of experimental diets (% DM basis)
Ration
DM
CP
CF
EE
A
93.2
20.4
10.3
4.5
B
93.9
16.7
17.4
6.6

Ration B
15
50
19
15
0.75
NFE
58
47.5

Ash
6.8
11.8

ME(MJ/Kg DM)
12.20
11.57

DM= Dry matter, CP= Crude protein, CF= Crude fibre, EE= Ether Extract, NFE=Nitrogen Free Extract)

3. Results and Discussion
3.1. Effect of concentrate ration on Taggar female kids on birth weight and weaning
weight
Kids of both animals in group 2 (Supplement A) and group 3 (Supplement B) had significantly
(p<0.01) maintained high birth weight respectively compared to the control group which
maintained lower birth weight in (Table 2). The importance of supplementation during the
last trimester of pregnancy was confirmed in this study, where supplemented does kidded
the heaviest kids at parturition compared to the unsupplemented does, this result is in line
with [5].The significant difference in birth weight of kids resulting from the random effects
of the dams can be attributed to the natural variation occurring in the prenatal and post birth
nutrient supplied by mothers. Which agree with [6] who attributed the low birth weight of
kids to the dam’s nutrition during gestation, which agree with [7] who reported that nutrient
supplementation during foetal growth and indeed during early-and-mid pregnancy could
impact a legacy of developmental changes that affect size, viability and health of neonatal and
its postnatal performance.
The weaning weight at 90 days of age in both supplement groups (supplement A&B) was
significantly (p<0.01) heavier compared with the control group (Table 2). The body weight at
weaning at 90 days of age was significantly highest for the supplemented compared with that
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in the unsupplemented. This result was consistent with the observation of [8]. The pre weaning
daily weight gain was significantly affected by type of concentrate rations offered to dam’s.
The supplemented kids had heaviest daily weight gain compared with the unsupplemented kid.
Such result is consistent with [9]. These results are attributed to the high milk yield produced
from supplemented does, since the growth rate in early age depends on milk production. Those
variations in weaning weight in the present study compared with others may be due to different
breeds and differences in management particularly in the time or (age) at weaning.
3.2. Effect of type of concentrate ration on body weight changes
Weight at 1st kidding was significantly affected (P<0.01) by type of ration, since both group
(2 & 3) recorded heavier body weight at 1st kidding compared with control group (Table 3).
Increase in feeding level reduced the age and increase the live weight at first estrus. The
supplemented group attained puberty at a higher body weight compared with the control. This
result is compatible with previously published data and which suggested that supplementation
favours higher body weight at puberty [10]. The supplemented groups, maintained a heavier
body weight at first kidding compared with those unsupplemented, comparable results were
reported by [11], this is indicating that high energy supplements had promoted female body
weight. The discrepancies between the cited data are mainly attributed to breed differences and
small size of the flock.
Table 2. Effect of type of concentrate ration on birth weight, and weaning weight (kg)
Animal
group

N

Birth
weight

SEM

P-value

N

Weaning
weight

SEM

P-value

Daily BW
gain

SEM

P-value

Group 1

12

1.49b

0.06

<0.05

7

6.63ce

0.31

<0.01

49.20

5.48

<0.06

Group 2

10

a

1.95

0.06

0.02

9

7.96

ab

0.34

0.02

55.61

6.00

0.07

Group 3

8

2.02a

0.07

0.01

8

8.38 ad

0.38

0.03

69.75

6.71

0.08

Different superscripts within the same column are statistically different at P<0.05 and/or P<0.01

Table 3. Effect of type of concentrate ration on body weight changes (kg)
Animal
group

N

Body wt at
puberty

SEM

P-value

Body wt at 1st
kidding

SEM

P-value

Group 1
Group 2
Group 3

6
7
8

11.85c
14.45a
13.03b

0.39
0.31
0.37

<0.05
0.02
0.01

18.26b
20.55a
19.92a

0.48
0.38
0.45

<0.01
0.02
0.03

Different superscripts within the same column are statistically different at P<0.05 and/or P<0.01

4. Conclusion
The concentrate rations showed positive impact on female growth performances which
increases birth weight, weaning weight and delayed age at puberty and at 1 st kidding of the
Taggar goats.
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Abstract Dairy goats is one of ruminant animals that play important role not only for milk production
but also for meat production. This has been developed in Indonesia, however, their milk production
are still low due to conventional management including lack of nutrients supply. It can be overcome
by improvement of feed quality. An experiment with the addition of multi-nutrient no molasses feed
supplement (MNMFS) has been carried out. It is derived from development of feed supplement from
urea molasses multi-nutrient block (UMMB) and multi-nutrient feed supplement (MFS). Both of them
contain molasses which is expensive and difficult to find in some areas. Treatment of MNMFS to
enhance milk production of dairy goats was done using two groups of animals. Group 1 was dairy
goats that received feed normally by used the farmers and Group II was Group I + 100 g MNMFS/h/d.
Parameters measured were feed consumption, milk production and milk quality. Statistical analysis
used independent sample T-test. Result indicated that milk total solid of early lactation (colostrums)
were significantly different P<0.05 between two groups i.e. 15.34+0.81% vs. 18.59+2.43% respectively.
There were no significant differences on feed consumption, milk production, protein and fat content
in milk. However, the values of that parameter of group II tend to be higher than Group 1. These values
were 170. 61+10.44 L vs. 122.36+15.5 L, 4.32+0.33 % vs. 4.26% +0.33%, 5.18+0.73 % vs. 4.84%
+0.37%. It can be concluded that 100 g/h/d supplementation of MNMFS is able to increase solid total
of milk on the first week after calving due to colostrum production.
Keywords Feed supplement, No molasses, Dairy goats, Production, Protein

1. Introduction
Dairy goats of Ettawa grade has potential for developing in Indonesia, because it has double
function through milk and meat production. Their production are influenced by genetic and
environment. Feed quality is one factor to influence environment. Early lactation dairy goats
need attention for the nutrient need, because they are not only supply nutrient for them selve
but also for milk production for lamb. Previous researcher reported that supplementation of
UMMB and MFS were able to increase milk and meat production [1, 2] and UMMB improved
reproductive performance of beef and dairy cows [1]. Both supplements had positive effect
on daily live weight gain (DLWG) of some breeds, such as Bali cattle, Ongole crossbred,
Simmental and Frisian Holstein cross breed and also sheep and goats [2,3]. The MFS was
also able to increase fat content in milk and protein consumption [4]. These supplements
contain molasses which is expensive [1] and not available in some areas. One solution is to
create a new feed supplement that does not contain molasses. The MNMFS is one choice
for improving milk productivity on early lactation dairy goats. Supplementation of MNMFS
increased DLWG of beef and organic matter digestibility [5]. The nutrient content of MNMFS
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is dry matter 85.47%, organic matter 87.86%, crude protein 23.67%, extract ether10.01%
and crude fiber 24.92%. Body condition of dairy cattle after calving was improved, however,
milk production on peak lactation period tend to endure [6]. The aim of this research was
to investigate the effect of MNMFS on feed consumption, milk production, protein and fat
content in milk of early lactation dairy goats.

2. Materials and Methods
This experiment used ten dairy goats of Ettawah crossbred and divided into two groups. Each
treatment used five dairy goats. Group I that usually given by the farmer every day as control.
Group II received Group I diet+100g MNMFS/h/d. Feed consumption, milk production, protein
and fat content were measured. Statistical analysis was independent sample T-test by personal
computer statistical product and service solution (SPSS) 16 versions. Ration formulation on
experimental dairy goats is presented on Table 1.
Table 1. Ration formulation of dairy goats 4 and 6 weeks before and after calving
Feed ration of control
feed

Feed composition
(g/DM)

King grass
Glyricidia sepium
Concentrate

896
224
480

Feed ration of Feed
supplement

Feed composition(g/
DM)

King grass
Glyricidia sepium
Concentrate
MNMFS

896
224
480
100

DM : dry matter, MNMFS : Multi nutrient non molasses feed supplement

3. Results and Discussion
Nutrients composition of ration formulation of dairy goats is shown on Table 2.
Table 2. Nutrients composition of feed trial for dairy goats at 4 and 6 weeks before and after calving
Feed treatment
Control
Feed supplement

DM

CP

CF

TDN

1848.67
1932.14

265.24
290.08

478.14
489.35

1222.93
1277.74

Nutrients requirement of dairy goats at 4 and 6 weeks before and after calving include dry
matter (DM), crude protein (CP), crude fiber (CF) and total digestible nutrient (TDN) is 1600,
183, 272 and 1049 g/h/d. Goats of both control and feed supplement treatments consumed
nutrients than the requirement. The excess of nutrients consumption for goats fed, the control
diet were 246.67, 82.24, 206.14 and 173.94 g/h/d, while goats given feed supplement treatment
were 332.4, 107.08, 217.35 and 228.74 g/h/d for DM, CP, CF, and TDN respectively. Nutrient
consumption was lower in goats fed control feed than those fed treatment diet. This caused by
MNMFS addition which has higher protein and energy content. Result of feed consumption,
milk production, protein and fat content is presented on Table 3.
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Table 3 informed that supplementation of MNMFS did not significantly affect feed consumption,
milk production, protein and fat content in milk. However, total milk production of 4, 5 and
6 weeks at early lactation tended to increase by 15.95, 17.57 and 18.07%, respectively. Milk
production per day of goats fed supplemented MNMFS was higher than control during 70
days of treatment. It means that supplementation of MNMFS tends to maintain peak lactation
on dairy goats. It is supported by [1] that MFS addition was able to maintain peak lactation of
dairy cattle.
Table 3. Feed consumption and milk production’s results
Parameters
Feed consumption (g/h/d)
DM
CP
TDN
Average of milk production (L/h/d)
Average of milk production (L/h/w)
Total milk production of dairy goats early lactation (L) for
4 weeks
5 weeks
6 weeks
Average of milk protein content (%)
Average of milk fat content (%)

Control
1810.29+ 9.78
466.83+ 3.07
248.11+ 1.92
1200.18+ 5.82
0.57+0.38
3.56+2.25

Treatment
1898.68+ 18.51
481.17+3.47
269.75+2.32
1257.66+11.25
0.83+0.25
5.04+1.61

86.37+3.17
104.57+ 3.15
117.38+ 4.32
4.26 + 0.33
4.84+ 0.37

119.15+0.42
149.05+0.38
169.15+3.98
4.32 +0.33
5.18 +0.73

Addition of MNMFS did not influence milk yield, it may lack of some nutrients in its composition. Based on the nutrients consumption, the nutrients requirement of dairy goats had
been fulfilled, but it may becaused by lack of specific minerals, such as Sulphur (S) and Cobalt (Co). These minerals are essential for microbial growth in rumen liquid. Molasses is by
product of sugar industry that contain mineral sources, such as S, Co and potassium (K) [1].
Although solid total of milk was significantly different P<0.5 on the first week, however, it
was not significantly different on second, third, fourth, fifth and six week. First week is early
lactation of dairy goats that produced colostrum which contribute of a high milk total solid.

4. Conclusion
The supplementation of MNMFS is able to increase solid total of milk on first week after
calving due to colostrum production and seem to endure a higher of milk production on peak
lactation period. It may cause lack of mineral essential in its composition, because of the lack
of molasses. Essential minerals content in molasses are S and Co.
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Abstract The research objective was to find the potential of local trees that used as Ettawa crossbreed
dairy goat feed in the upland area of Malang districts. The method of research was survey to find out the
milk production and laboratory analyses for measuring nutrition quality of trees’ leaf. Data then analysed
descriptively. There were differences nutrition quality and fermentation product among 7 locally leafs
dominant as dairy goat feed, and 3 of its was the most dominant i.e: jack fruit, mix-legume ((Erythrea
sp, Calliandra callothyrsus and Gliricidea sepium), and Pterocarpus indicus. Milk production from
three different dominant feed showed that jack-fruit gave the highest production followed by mixlegume and P indicus respectively. Local tree could increase milk production of dairy goat as long as
fulfill the requirements.
Keywords Local trees, Ettawa Crossbred, Dominant leaf, Milk Production

1. Introduction
Most dairy goat farmer problems in the upland area were the restriction of fodder especially
grass and crops waste as energy source of animal fodder in dry season. Reducing of landuse
for planting dan harvesting of trees for animals were the main problem, because most land
now use for housing and industries. For fulfill the nutrition requirement of animals, farmer
usually give tree leaf which grown closed to their farm, so that locally potential tree as dairy
goats fodder must be identified . The farmers then have knowledge of potential forages both its
quality and its quantity and able to use it’s for substitute or for supplement in basal dairy goats
feed. Most farmer hopefully have enough potential tree, so they could take leafs for feeding
their animals. This is important to study how 7 kind locally trees quality for reach dairy goats
milk optimum.

2. Materials and Methods
Research was conducted in the upland of Malang, which has slope 20 o - 60o as wellknown as
potential of dairy goats. The location were Ampelgading, Dau, Poncokusumo, Tumpang and
Lawang. Primary data was obtained by survey, milk production data was attached from the
45 dairy goat households which were selected from the five regions on the basis of dairy goat
populations and divided in 3 groups, based on the dominant of tree feeding everyday. The
group were R1 (Jacfruits leaf), R2 (mix legumes leaf) and R3 ( P indicus leaf), each group
consisted 15 household, and milk samples were taken from ewes after weaning .
2.1. Samples and preparation
Tree leaf samples were taken from each location and in dry season, and composite in in the
same fraction and weight. Milk production were measured in the dry season and it were
repeated 3 times during 3 months.
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2.3. Chemical analyses
Samples were analysed in proximate (DM, OM and CP) in [1], Van Soest method [1] for NDF,
in vitro method of [5] was used for digestibility of DM and OM, NH 3 production was analysed
in Harris (1990) method, and VFA in gas chromatography method.

3. Results and Discussion
The average of CP in tree leaf was 11.85-19.23%, those shown as CP source potential fodder.
NDF of Cassava leaf 48.88%, similar with literature of [3]. Mean of CP and NDF legumes
leafs were 19.62 dan 48.7%, this CP value was higher than 16.4 but NDF value lower than
61.0 of Flemingia [4]. Mean of CP and NDF from other tree leaf were 10.77 and 52.81%. CP
tree leaf lower than 12.0 the same leaf in the winter and NDF higher than 32.4 from the same
leaf in the winter [2].
Table 1. Tree leaf quality (%DM) except DM
Lokal and Latin Name

DM

OM

CP

NDF

DMD

OMD

NH3

VFA

56.95

b

58.52

66.19

14.03

ab

41.2a

Dadap (Erythrea, sp )

22.76

Kaliandra (C callothyrsus)

21.76b

85.38b

20.29b

46.92a

54.25

63.21

14.12 b

66.4d

Gamal (Gliricidea sepium)

27.33

c

86.46

19.27

a

42.33

53.50

62.10

15.19

60c

Mangga leaf (Mangifera indica)

16.35a

84.23b

8.34a

43.66a

54.68

58.12

10.15a

74.6d

Jackfruit leaf (A heterophyllus)

17.91a

75.12a

11.85a

56.80b

53.41

58.21

7.98a

124.8f

Kembang leaf (P indicus)

18.03

81.18

12.13

57.96

b

55.58

59.48

14.00

97.3e

Cassava leaf (Manihot esculenta)

26.51c

89.29c

16.79b

48.88a

53.94

59.73

18.17b

b

c

a

84.95

b

b

19.29

b

b

a

b

ab

48b

DM: dry matter, OM: organic matter, CP: Crude Protein, NDF: Neutral Detergent Fiber, DMD: dry matter digestibility, OMD: organic matter digestibility, VFA: Volatile Fatty Acids. a,b,c,d,e,f (superscript) in the same column is
the different significantly (P<0.05)

Milk production from R1 was significantly higher than R3, while R2 was not different with
R1 and R3 (Figure 1). Although jackfruit has lower DMD and OMD than others leaf tree, it
produce more VFA and less NH3. Jackfruit was expected has better acetate: propionate than
the others leaf tree due to propionate was the main precursor for milk synthesize.

Figure 1. Milk yield of lactating Etawah crossbred goats receiving various feeding.

R1, dominant of jackfruit leaf; R2, dominant of legumes leaf; R3, dominant of P indicus leaf. Different
superscripts in each bar are statistically different at P<0.05; Different superscripts within the same row
are statistically different at P<0.05
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4. Conclusions
Legumes, cassava leaf and P indicus were dominant as CP source for substitute to concentrate.
Jackfruit could be used as energy source and potentially replacing P purpureum or Mays stover,
especially in dry season.Formulation of some local potential forages in balance could increase
milk production of Ettawa crossbred dairy goats
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Abstract This experiment was conducted to study the effect of Palm Oil Sludge Meal (POSM) and
Tea waste (TW) combinations (25%) in the ration (78% TDN; 23% CP) containing field grass (30%)
and tempe waste (45%) on PE goat nutrient intakes, milk production, composition and unsaturated
FA concentrations. Treatments were combination ratio between POSM and TW i.e: R0 = POSM 25%
+ TW 0% (1 : 0); R1 = POSM 16.67% + TW 8.33% (1: 0.5); R2 = POSM 14.28% + TW 10.72% (1 :
0.75), and R3 = POSM 12.25% + TW 12.25% (1:1). Results showed that the treatments did not affect
feed and nutrient intakes, and milk composition (dry matter, density, fat and solid non fat); however,
the treatment effect on unsaturated FA concentrations was significant (P<0.05). R1 produced milk with
the highest concentrations of oleic (37.73%) and linoleic (7.53%) acids, while R3 yielded the highest
concentration of linolenic acid (2.79%). As conclusion, feeding PE goat with 16.67% POSM and 8.33%
TW (R1) produced the best combination in increasing milk unsaturated FAs concentration.
Keywords Goat milk, Palm oil sludge, Tea waste, Unsaturated fatty acid

1. Introduction

Unsaturated fatty acids (FAs) in goat milk are good bioactive components for supporting human
health through its therapeutic effects as anti-arterosclerosis and anti-hypercholesterolemia.
Feeding does with feed riching in unsaturated FA can increase unsaturated FA concentrations in
milk [1]; the potential feed is palm oil sludge meal (POSM), byproducts of palm oil production;
POSM is rich in crude protein (CP 13.30%), ether extract (EE 29.76%) and unsaturated FA
content (oleat 39.10%, and linoleat 8.18%) [2, 3]. POSM unsaturated FAs need to be protected
from hydrogenation by rumen microbes into saturated FAs [1, 4] that can be done by using
tannin; 4 % tea waste tannin extract (TW) can protect POSM [3]. Tannin is a polyphenolic
compound in TW (6.3% concentration) [5] and capable of bonding protein preventing enzyme
digestion in the animal gastrointestinal tract [6]. TW, byproduct from tea drink industry, also
has potential as feed source (17.3% CP; 34.7% nitrogen free extract, NFE contents) [7]. To
protect unsaturated FAs, it is more practical and applicable to combine POSM with TW in
a ration. Therefore, this experiment was conducted to study the effect of POSM and TW
combination on PE goat milk production, composition and unsaturated FA concentrations.

2. Materials and Methods

Twelve does of PE goat (2nd lactation) were used. Preliminary period was 14 days followed
with collecting data period. Rations (78% TDN; 23% CP) were field grass (30%) given separately, tempe waste (45%) and the remaining 25% was a combination of POSM (PT Kertajaya,
Malingping, Banten) and TW (PT Coca-cola Amatil, Bekasi); the last feeds were mixed before
given. Combination ratio between POSM and TW : R0 = POSM 25% + TW 0% (1 : 0); R1 =
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POSM 16.67% + TW 8.33% (1: 0.5); R2 = POSM 14.28% + TW 10.72% (1 : 0.75), and R3
= POSM 12.25% + TW 12.25% (1:1). Does received 3 times a day feeds, 4% body weight
(BW) basis, [8]; and ad libitum drinking water. Does were milked twice a day (07.00 and
15.00), milk samples were from morning milking. Randomised block design (4 treatments and
3 blocks; groups of does on BW basis; A = 35 - 37 kg; B = 37 - 39 kg; C = 39 - 41 kg), analysis
of variance and Tukey test was applied [9, 10].

3. Results and Discussion
Treatments affected nutrient composition. Increases in TW level increased DM (27.54-4.53%),
crude fibre (CF; 13.13-20.36%) and tannin contents (0.00-0.77%), but reduced ash (7.15.03%), EE (1.60-0.74%) and NFE (55.23-47.16%) contents; no effects on CP (21.75-25.72%)
and TDN contents (77.12-79.04%). POSM and TW combinations did not affect fresh, DM and
TDN intakes, and feed intake percentage on BW basis (Table 1). Treatments affected ash, EE,
CP and CF intakes (P<0.01). Treatment effects were not significant on milk production and
composition, and milk density (Table 1), but influenced unsaturated FA concentrations; the
highest oleic and linoleic acid concentrations were obtained at 8.33% TW level (R1); TW level
at 12.25% (R3) produced the highest linolenic acid concentration.
Table 1. Fresh, dry matter and nutrient intakes
Variables

R0

R1

Intakes

R2

R3

(g/head/day)

Fresh

4545.21 ± 307.77

4630.71 ± 243.93

4510.24 ± 243.93

4584.52 ± 253.63

Dry matter

1939.70 ± 131.50

1963.64 ± 103.38

1908.96 ± 103.26

1927.98 ± 106.67

5.17 ± 0.02

5.16 ± 0.01

5.16 ± 0.02

5.15 ± 0.06

% BW
Ash

138.69 ± 9.40

CP

443.89 ± 30.09C

427.10 ± 22.48B

490.92 ± 26.55A

438.60 ± 24.27BC

Ether extract

30.99 ± 2.10A

29.00 ± 1.53B

23.07 ± 1.25C

14.36 ± 0.79D

Crude fibre

254.78 ± 17.27

355.79 ± 18.73

TDN

1521.53 ± 103.15

A

105.84 ± 5.57

C

117.59 ± 6.36

B

96.98 ± 5.37D

B

377.04 ± 20.39

392.59 ± 21.72A

1540.30± 81.09

1497.41 ± 81.00

1512.33 ± 83.67

1295.46 ± 121.95

1362.50 ± 229.47

1434.24 ±196.86

1433.58 ± 171.38

Density (g/cm3)

1.030 ± 0.004

1.028 ± 0.004

1.030 ± 0.001

1.029 ± 0.002

Dry matter (%)

18.111 ± 3.658

18.719 ± 0.798

18.022 ± 0.502

18.033 ± 3.372

Milk production
(mL/head/day)

D

C

Milk composition:

Fat (%)

7.733 ± 2.389

8.527 ± 1.070

7.730 ± 0.360

7.870 ± 2.794

Solid non fat (%)

10.223 ± 1.528

10.383 ± 0.853

10.129 ± 0.453

10.172 ± 0.639

Protein (%)

5.363 ± 0.713

5.297 ± 0.454

5.277 ± 0.108

5.200 ± 0.327

Lactosa (%)

3.390 ± 0.378

3.227 ± 0.473

3.313 ± 0.060

3.233 ± 0.188

Unsaturated fatty acid concentration (%)
Oleat (C18:1)

21.14 ± 0.60B

34.73 ± 2.66A

16.00 ± 4.02B

19.29 ± 4.54B

Linoleat (C18:2)

4.94 ± 1.77ab

7.53 ± 1.56a

4.59 ± 0.98ab

2.64 ± 1.44b

Linolenat (C18:3)
1.31 ± 0.42
0.81 ± 0.14
0.66 ± 0.24
2.79 ± 0.80A
Abreviations for treatments please refer to Materials and Methods. Data with different capital letter in the same
row are highly significantly different (P<0.01). Data with small letter in the same row are significantly different
(P<0.05).
B

B

B
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4. Conclusion
Feeding PE does with 16.67% POSM and 8.33% TW (R1) produced the best combination in
increasing milk unsaturated FAs concentration.
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Abstract This study was conducted in sand post-mining area that reclaimed for raising dairy goats.
The study investigated effects of concentrate supplementation on milk production and its composition.
Fifteen Etawah Grade does in lactation two and lactation three were randomly allocated into two groups.
Each group was treated by differences type of feed supplementation (P1 = forage/control, P2 = forage
and food industry waste). The forage that offered to animals consists of elephant grass (Pennisetum
purpureum), Calliandra calothyrsus and Glirycidia sepium. Treatment P2 was supplemented with 1,4
kg of soybean skin (CP = 26,79%) and 0,6 kg of tofu waste (CP = 24,71%). Individual milk production
was recorded daily, and milk samples were collected once every 2 weeks for the 8 weeks period and
analyzed for density, fat, protein, lactose, and milk dry matter. Data of milk production and composition
were analyzed using t test. Milk production, lactose and milk density of does was similar for each
treatment although does was suplemented by concentrate (P>0.05). Meanwhile the dry matter of milk
was very significant higher (P<0,01) in P2 than P1, while protein content and fat in milk of P2 was
significant (P<0,05). It can be concluded that the addition of supplemental feed will improve the quality
of goat milk that reared on mined land reclamation.
Keywords Land Reclamation, Dairy Goat, Milk Production, Milk Quality

1. Introduction
The land reclamation program on sand post-mining in Cimalaka, Sumedang, West Java Indonesia has been conducted a few years ago. People used land for raising dairy goat assuming
that the goat feces can be used to ferlitize soil. However, the milk yield is very low. It is important to optimize the milk yield by supplementation of concentrate diets. On the other hand,
Sumedang famous for tofu production that generate unused tofu waste and soybean skin. Concentrate supplementation improved milk production and quality [1]. This study was conducted
to evaluate the effects of concentrate supplementation on milk yield and its composition.

2. Materials and Methods
The study was conducted in Simpay Tampomas Farmer Group, Cimalaka, Sumedang regency,
West Java, Indonesia. This study used a total of fifteen Etawah Grade does. The animals were
selected from farmers. They were in lactation two and lactation three and were randomly
allocated into two groups. Each of animal remained in single indoor cages for treatment process.
Each group was treated by differences type of feed supplementation as trials of this study (P1
= forage/control, P2 = forage and food industry waste). P1 was usual treatment by farmers
daily. The forage offered to the animals consisted of elephant grass (Pennisetum purpureum),
Calliandra calothyrsus and Glirycidia sepium. Treatment P2 was supplemented with 1,4 kg
of soybean skin (CP = 26,79%) and 0,6 kg of tofu waste (CP = 24,71%). The supplementation
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of diets had rational foodstuff 70% of forage and 30% of concentrate. Nutrient content of the
diets are presented in Table 1.
Table 1. Nutrient content of trial diets
Feedstuff
Calliandra calothyrsus
Glirycidia sepium
Pennisetum purpureum
Soybean skin
Tofu waste

DM
21.84
23.48
13.54
14.37
12.06

CP

CFat

CFiber

Ash

NFE

------------------------%(g/100 DM)-----------------------22.36
18.95
18.76
26.79
24.71

5.40
2.85
1.55
12.73
16.75

31.78
28.96
35.30
26.93
23.38

12.31
14.82
14.84
0.70
3.40

28.15
34.41
29.54
32.85
31.76

Chopped forage was offered every morning and evening. Each animal of P2 was supplemented
with soybean skin and tofu waste before feeding forage. Water was given ad libitum. Goats
were milked once a day in the afternoon. The daily individual milk yield was collected and
milk samples were collected once every 2 weeks in 8 weeks period and analyzed for density,
fat, protein, lactose, and milk dry matter.
Data of milk yield and its composition was expressed in average values and standard deviation
(SD). In order to determine the differences of each parameter between treatments (P1 and P2),
the data was analyzed by t-test [2].

3. Results and Discussion
3.1. Milk yield
The dietary treatments did not changed milk yield (P>0.05). Table 2 shows that milk yield of
control was 336.1 ml/head/d, meanwhile the concentrate supplementation was 368.6 ml/head/
d.
Table 2. Milk yield and quality of Etawah Grade by control and concentrate supplementation
Parameters
a. Milk yield (ml/day)
b. Milk quality
- Dry matter (%)
- Crude fat (%)
- Crude Protein (%)
- Lactose (%)
- Density (g/ml)

Treatments
P1

P2

336±109

369±78

15.27B±1.315
6.01b±1.192
5.06b±0.329
3.35±0.280
1.0299±0.00247

16.36A±0.285
6.82a±0.305
5.25a±0.019
3.40±0.042
1.0304±0.00051

P1, forage/control; P2, supplementation 30% of concentrate
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The main factors influencing productioan and quality of milk are dry matter intake and the
composition of feed [3]. Increasing of milk yield accordance with the supply of milk-forming
component (water, fat, protein, lactose, vitamins and minerals). The research on Etawah Grade
had milk yield of 287-795 ml/head/d [4]. Milk yield of Etawah Grade ranged from 0,45-2,1
l/head/d. Etawah Grade produces milk of 1308,44 g/head/d for single birth and increase until
1434,51 g/head/day for twin births [5]. The others data milk yield were 990 g/head/d [6],
and 655,97-1158,45 g/head/day [7]. The milk yield in this study was lower than previous
studies that could be caused by milking managment. On this study, doe was milked only once
a day, meanwhile the previous study was conducted twice a day. Milking management was
correlated to milk yield [8]. The freaquancy of milking two times was 40% higher than those
milked once, milking three times will be 5% -20% higher than those milking twice and four
times will be 5% -10% higher than those milked three times. This study indicated that the milk
yield of Etawah Grade in post-mining area is still very low.
3.2. Milk quality
Table 2. shows that the supplementation of concentrate affected milk quality. Dry matters,
crude fat and crude protein of milk of goats offered feed supplemented by 30% concentrate
was significantly higher than that of control (P<0.05). The crude protein in this study also
relatively higher than previous studies 3.75% [9], 3.52% [10], 2.93% [6], 4.94%-6.12% [4]
and 4.17%-4.56% [7]. The goat milk protein content in this study could be influenced by feed
intake. This study indicated that feeding 30% concentrate, resulted in the increased of propionate and butyrate production. Therefore, the milk protein increased.
Fiber content of feed is a factor that affected milk fat content. On this study crude fat content
of P2 was significantly higher than P1. Meanwhile, study had the value of 4.29%-4.39% [5]
and 6.68% [6] of crude fat content. This indicated that the high value of crude fiber in tofu and
soybean skin increased fat content of milk.

4. Conclusion
Etawah Grade does raised in post-mining land produced low milk quantity. The addition of
supplemental feed improved the quality of goat milk.

5. References
[1] Min, B. R, S.P. Hart, T. Sahlu, L.D. Satter. 2005. The Effect of Diets on Milk Production and Composition, and on Lactation Curves in Pastured Dairy Goats. J. of Dairy Sci. 88:2604-2615.
[2] Steel RGH and JH Torrie. 1993. Prinsip dan prosedur statistika: suatu pendekatan biometric. PT.
Gramedia Pustaka Utama, Indonesia.
[3] Sutardi, T. 1980. Landasan Ilmu Nutrisi. Institut Pertanian Bogor, Bogor.
[4] Apdini, T.A.P. 2011. Pemanfaatan pellet Indigofera sp. pada kambing perah Peranakan Etawah dan
Saanen di Peternakan Bangun Karso Farm. Skripsi. Fakultas Peternakan, Institut Pertanian Bogor,
Bogor.
[5] Budiarsana, I.G.M. & I.K. Sutama. 2001. Efisiensi produksi susu kambing Peranakan Etawah. Prosiding Seminar Nasional Teknologi Peternakan dan Veteriner, 17-18 September. Pusat Penelitian
dan Pengembangan Peternakan, Bogor. Hal: 427-434
[6] Atabany, A. 2001. Studi kasus produktivitas kambing Peranakan Etawah dan kambing Saanen
The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

221

[7]
[8]
[9]
[10]

pada Peternakan Kambing Barokah dan PT. Taurus Dairy Farm. Tesis. Program Pasca Sarjana,
Institut Pertanian Bogor, Bogor
Rangkuti. 2011.
Stelwagen, K. C.V.C. Phyn, S.R. Davis, J. Guinard-Flament, D. Pomiès, J.R. Roche, J.K. Kay.
2013. Invited review: Reduced milking frequency: Milk production and management implications.
J. of Dairy Sci. 96:3401-3413.
Devendra and Burns. 1994.
Blakely dan Blade (1992)

222

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

Milk Production of Late Lactation Dairy Goat Fed PUFA-Diet
Supplemented with Yeast and C. xanthorrhiza Roxb
Endang Sulistyowati1,2*, Asep Sudarman1, Komang G. Wiryawan1, Toto Toharmat1
1

Department of Nutrition and Feed Technology, Bogor Agricultural University, Bogor 16680, INDONESIA
2
Department of Animal Science, University of Bengkulu, Bengkulu 38371, INDONESIA
* Corresponding author: ensulistyowati@yahoo.com

Abstract An experiment was designed to evaluate milk yield and composition of dairy goat fed PUFA
(polyunsaturated fatty acid)- diet supplemented with yeast or curcuma. The experiment used 20 crossbred
Ettawa goats in the late lactation which were selected based on their milk yield and grouped them in a
Randomized Complete Block design to receive 5 treatments i.e. of no supplement (PD0), 3 tablets of
Asifit (PDA), 5g/d yeast (PDY), 20g/d curcuma (PDC), and a mix of 5g/d yeast and 20g/d curcuma
(PDM) in diets containing concentrate with PUFA sources (roasted ground corn, roasted soy bean meal,
and corn oil), soybean by-product, and king grass to evaluate milk yield and composition. Milk yield
was recorded daily pre, during, and post treatment. Milk yield during treatment numerically was higher
in PDA and PDY. During post treatment, these milk yields were higher (p<0.05) than those in PDY and
PDC; while the PDM was in between. There were tendencies that mix diet (PDM) had lower milk fat,
4% FCM, protein, total solid, and solid non fat, but it showed higher lactose, and Ca percentages.
Keywords Curcuma, Dairy goat, Milk, PUFA-diet, Yeast

1. Introduction
Goat population in Indonesia reached 17,482,722 in 2011 [1]; the Indonesian goat milk contributing 1.56% toward world milk production [2]. Nutrient contents of feed determine milk
composition. In high concentrate diets, low milk fat and milk protein stabilized by the inclusion of 20% extruded soybean with the addition of NaHCO3 in mid lactation goats [3]. Feeding of 4.6% soybean oil was reported to increase milk fat and milk fatty acid in dairy goats [4].
Feeding supplements affected milk yield and composition as well.
Positive effects of yeast (Saccharomyces cereviseae CNCM 1-1077, 1.2 1010 cfu/d) were found
to improve nutrients digestibility and increased fat and energy milk in Holstein cows [5] and
increased milk yield with 20 g/d in Holstein cows [2].
Medicinal herbs have been applied to improve production performance as they have galactogouge
property and digestive process; low dose (125mg/kg BW) of polyherbal increased milk yield
in dairy goat [6]. Curcuma xanthorrhiza Roxb powder (15g/kg concentrate) was optimal in
improving milk yield and milk composition in Holstein cows [7]. Curcumin was described to
increase bile and lipase that will improve fat digestibility, nutrient absorption and production
performance [8]; also potential as antibacteria for certain strain [9]. Therefore, it would be
beneficial to apply either yeast or curcuma or in combination in concentrate containing PUFA
sources to improve milk yield and composition in late lactation dairy goat.
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2. Materials and Methods
Yeast supplement (containing of 3.6 107 cfu/g) was self prepared; curcuma powder was derived from C. xanthorrhiza Roxb tuber, and PUFA diet was formulated as follows: rice bran
(18.42%), ground corn (15.79%, half roasted), soybean meal (7.89%, all roasted), cassava
meal (7.89%), soybean- byproduct (27.49%), corn oil (2.11%), mineral mix (0.53%), and king
grass (19.88%). Feed analysis of this PUFA- diet showed some nutrient contents: crude protein (15.27%), ether extract (7.66%), gross energy (3.8Mcal/kg), Ca (0.61%), P (0.47%), and
curcumin (0.12%). Treatments were no supplement (PD0), 3 Asifit tablets (PDA), 5g yeast
(PDY), 20g curcuma (PDC), and 5g yeast+20g curcuma (PDM). These treatments were applied onto 20 late lactation Ettawa cross bred goats in Randomized complete block. Milk yield
was recorded during morning and afternoon milkings, pre, during, and post treatment. Milk
composition was analyzed as a composite of the last two milkings at the end of treatment
period.

3. Results and Discussion
Milk yield and composition are shown in Table 1. Milk fat of dairy goat fed high concentrate
diet (80% ) with or without supplement was high (6.59 ± 0.26%). Milk protein content
(averaged of 4.696 ± 0.13% equaled to 20.18 ± 0.13g/d) were unaffected.
Table1. Effects of feeding PUFA-diet supplemented with Asifit, yeast and C. xanthorrhiza Roxb on
milk yield and composition of dairy goats
Variables

PDO

PDA

PDY

PDC

PDM

SEM

P

Milk yield (g/d)
Pre treatment
During treatment
Post treatment
Persistency (%)
Milk fat (%)
4% FCM (g)
Protein (%)
Dry matter (%)
Solid non fat (%)
Lactose (%)
Ca (%)
P (%)

513
391
105 a
77.1
6.83
548
4.81
11.89
5.06
3.33
0.095
0.114

520
524
572b
102.2
6.65
722
4.73
11.63
4.98
4.77
0.114
0.129

520
521
526 b
101.7
6.73
729
4.76
11.78
5.05
2.79
0.114
0.145

505
372
90a
68.6
6.60
512
4.70
11.83
5.24
4.19
0.115
0.173

474
378
324 ab
78.4
6.15
477
4.48
10.93
4.78
5.41
0.118
0.152

19
78
226
15.4
0.26
120
0.13
0.39
0.16
1.06
0.009
0.022

NS
NS
*
NS
NS
NS
NS
NS
NS
-

PUFA- diet with no supplements (PD0), added with 3 tablets of Asifit (PDA), 5g yeast (PDY), 20g curcuma powder
(PDC), mix of yeast and curcuma (PDM), significant effect (p<0.05), NS: not significant

There were tendencies of decreasing milk yield as the time of lactation were progressing. Any
supplementation did not affect significantly on milk yield pre and during treatment.
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Figure 1. Milk yield along the research periode (Pre, during, and post treatment)

In contrast, in post treatment, the milk yield was hold in better quantity with Asifit (PDA), yeast
(PDY), and mix (PDM) diets; whereas the performance were decreasing sharply (p<0.05) in
goats with no supplement and curcuma diets as it can be observed in Figure 1.
High milk yield produced by dairy goats in late lactation fed diets containing yeast or in
combination with curcuma might be due to improved rumen metabolism as the result of
microbial function especially Saccharomyces cereviseae and high vitamin B. At the same
time, bio actives (tannin, curcumin, saponin, and others) found in these herbs might depress
unwanted microbes such as protozoa, therefore the nutrient in flow would be much more
effectively converted into milk and eventually would affect milk composition. Over all, milk
yield of late lactation Ettawa cross bred goats in this study were about 35.54% of that in late
lactation British Saanen goat [7].

4. Conclusion
A mix supplement of 5g/d dried yeast and 20g/d curcuma powder was considered good since
it showed a better recovery in milk yield post treatment with progressing lactation in dairy
goat.
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Abstract Due to low quality diet, mainly low in protein content, the milk goat production in Indonesia
is low. Concentrate diet is expensive. Cassava leaf has high protein content, but also contains high
HCN and is not available for whole year. Ensilage cassava leaf can be used to preserve it and reduce its
HCN content. This experiment aimed to elaborate the level of cassava leaf silage (CLS) in replacing
concentrate for Etawah dairy goat. Twelve second month lactating Etawah cross bred were alocated into
randomized block design consisted of three treatments and four replicates. The experimental diets were
T1: 50% Napier grass +50% concentrate, T2: 50% Napier grass + 40% concentrate + 10% CLS, and
T3: 50% Napier grass + 30% concentrate + 20% CLS. This experiment consisted of 2 weeks adaptation
period and 4 weeks data collection. The results showed that there were no significant differences between
treatments in dry matter and protein intake. The digestibility of dry matter, crude fibre and protein of
T3 were significantly (P< 0.05) higher than those of T1 and T2. There were no significant differences
between treatments in milk production and milk quality. It is concluded that giving 20% CLS is the best
treatment to improve lactating Etawah crossbred goat performance.
Keywords Cassava leaf silage, Etawah, Milk production

1. Introduction
Goat milk price in Indonesia is about 10 times higher than that of cow milk. However the
production is low due to many factors, one of them is the quality of feed. Low protein content of feed is a typical problem in tropical region. Importing protein source feed from other
countries caused the feed to become expensive. An alternative solution to this problem is to
use local protein source feed such as cassava leaf which has protein content of 21-24%.. Cassava leaf also contains total essential amino acid higher than that of soybean [1]. However, its
fluctuative supply which is only abundant during harvest time and its HCN content impaired
its maximum utilization. Fresh cassava leaf contains HCN of 200-1300 mg/kg [2]. HCN can
poison the animal if it is consumed at level of 300-500 mg/kg [4] and it is safe at level up to
100 mg/kg [4]. According to [5] ensilage process is an effective method to reduce HCN more
than 70%. Ensilaging also can preserve feed during abundant period in order to be used at the
time of scarcity. The objective of this experiment, therefore, was to evaluate the effect of cassava leaf silage addition into goat ration on intake, digestibility and milk production.

2. Materials and Methods
Twelve second month lactating Etawah crossbred goat were alocated into randomized block
design consisted of three treatments and four replicates. The animals were fed 50% Napier
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grass and different proportion of concentrate and cassava leaf silage as treatments, i.e., T1:
50% concentrate, T2: 40% concentrate + 10% CLS, and T3: 30% concentrat + 20% CLS, all
treatments gave 50% of Napier grass. The diets were offered in term of dry matter basis in the
level of 5.2% body weight. The animals fed twice a day and provided free access to drinking
water. Feeding trial lasted for six weeks consisted of two weeks for adaptation period and four
weeks for data collection. At the last week of data collection period, the feces was collected for
digestibility analysis. Data obtained were subjected to analysis of variance (ANOVA) and any
means significant differences were further tested using Least Significance Difference [6].

3. Results and Discussion
Performance of Etawah cross bred fed experimental diet are shown in Table 1. There were
no differences among the treatments in dry matter and protein intake but fat and fibre intake
were significantly (P<0.05) different. Animals in T3 group had lower (P<0.05) fat intake than
that of other groups. Fiber intakes of T3 and T2 groups were similar but that of T3 group was
significantly (P<0.05) higher than that of T1 group. Except the digestibility of crude fat, that
of dry matter, protein and fiber were significantly (P<0.05) higher in T3 group than those in
other groups.
Table 1. Intake, digestibility and milk production of lactating Etawah crossbred goats receiving various
dietary treatments
Parameter
Intake
DM (g/d)
Protein (g/d)
Crude fat (g/d)
Crude fibre (g/d)
Digestibility
DM (%)
Protein (%)
Fat (%)
Crude fibre (%)
Milk Production (4% FCM) (ml)
Milk fat (%)
Solid non-fat (%)
Protein (%)

T1

T2

T3

1,301.91 ± 247.00
235.42 ± 38.34
68.48 ± 12.99b
387.10 ± 63.40a

1,266.19 ± 312.12
249.63 ± 15.19
63.65 ± 15.69b
449.68 ± 91.62ab

1,213.95 ± 320.41
251.04 ± 30.87
58 .16 ± 15.36a
488.05 ± 106.33b

56.54 ± 3.14a
69.83 ± 9.08a
81.35 ± 5.86
39.92 ± 4.21a
409.04 ± 17.04
4.20 ± 0.63
8.36 ± 0.53
3.21 ± 0.38

59.07 ± 2.18a
68.20 ± 6.00a
81.92 ± 4.27
54.34 ± 7.01b
519.50 ± 89.08
4.34 ± 0.98
8.21 ± 0.20
4.05 ± 2.62

62.24 ± 2.81b
76.18 ± 7.14b
81.63 ± 5.81
66.99 ± 8.62c
526.34 ± 145.61
5.15 ± 1.20
8.96 ± 0.70
3.55 ± 0.49

T1: 50% Napier grass +50% concentrate, T2: 50% Napier grass + 40% concentrate + 10% CLS, and T3: 50%
Napier grass + 30% concentrate + 20% CLS. Different superscripts within the same row are statistically different
at P<0.05.

Milk production and quality were not significantly different among the treatments. However,
animals in T3 group tended to have higher milk production and better milk quality than those
of other two groups. Higher digestibility is usually related with slow rate of passage due to low
dry matter intake as shown in Table 1. But in case of protein and crude fiber, fortunately, the
higher intake resulted in the higher digestibility. Cassava leaf is the source of branched chain
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fatty acids [7] that use as carbon chain to synthesize celulotic microbial protein. Increasing the
growth of rumen microbe causing increase feed digestibility leads to supply more nutrients for
animal host. Cassava leaves has also total essential amino acid content in the protein is higher
than that of soybean protein [1]. This indicates that giving 20% cassava leaf silage caused the
nutrients can be utilized for product synthesis better than other treatments.

4. Conclusion
Giving 20% Cassava leaf silage in diet give better Etawah crossbred performance as indicated
by better digestibility. Milk production and quality also tend to be better by adding 20%
cassava leaf silage.
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Abstract The objective of this research was to investigate the use of yeast probiotics on milk production
of Ettawah crossbreed goats. Fifteen female ettawah crossbreed goats aged 2-6 lactation were used in this
research. Feed treatments were: control (60% native grass + 40% concentrate + 1.5 kg of soybean milk
waste), T1 (control + 75 g R1 yeast probiotic) and T2 (control + 75 g R2 yeast probiotic). Parameters
measured were milk production, milk fat content and protein. Results showed that milk production was
the highest in T2, which was 734.05 ml/day or increased by 45% compared to control, milk production
for the T1 was 525.68 ml/day or higher by 4% compared to control. It is concluded that supplementation
of R1 and R2 yeast probiotic increase milk production ettawah crossbreed goats.
Keywords Yeast probiotic, Ettawah crossbreed goat, Milk production

1. Introduction
Feed supplements can be probiotics which one microorganisms culture that support the
biological processes of other organisms by improving the balance of microorganisms in the
digestive tract. Application of probiotics can be used directly or indirectly on livestocks.
Probiotics can be given directly to livestocks, while indirectly, probiotics help to improve low
quality feed before given to cattle [1].
Yeast culture supplementation on feed can increased milk production in cows with the composition of proteins and lactose was higher than control [2]. In addition, it can increase milk
production, increase body weight gain in beef cattle, stimulate feed consumption, increase the
population of beneficial microbes, and improve the fiber digestibility [3,4]. The objective of
this research was to determine the productivity of goat given R1 and R2 yeast probiotics.

2. Materials and Methods
The research was conducted at Bangun Farm, Bogor, using 15 samples of female goats lactation 2-6 with 24,02±1,64 kg average body weight. The study was conducted for 14 days. Native grass, concentrate, tofu waste, yeast probiotic of R1 and yeast probiotic of R2 were used
in this research with ad libitum water. Probiotics were made by immobilization of yeast in rice
bran with cells number of 108 /g. Concentrate was from commercial shop with total protein of
16%. Cattle were divided into three treatment groups : C (control treatment) with 60% native
grass + 40% concentrate + tofu waste 1.5 kg, T1 (treatment 1) with 60% native grass + 40%
concentrate + 1.5 kg tofu waste + 75 g yeast probiotic R1 and T2 (treatment 2) with 60% native grass + 40% concentrate + 1.5 kg tofu waste + 75 g yeast probiotic R2. Each treatment
group was repeated 5 times. The parameters analyzed were daily milk production, milk fat
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and milk protein content. Data were evaluated by one way Anova with a Completely Randomized Design (CRD) followed by Duncan’s test. The analysis was performed using SPSS 16.0
statistical software program and the mean differences were considered statistically significant
when p values were less than 0.05.

3. Results and Discussion
The results showed that the supplementation of yeast probiotic could increase the milk
production of cattle (Figure 1).

Figure 1. Milk Production of Goats supplemented with yeast probiotics R1 and R2 (C: Control; T1:R1;
T2:R2)

Probiotics yeasts could increase daily milk production because of the yeast probiotic stimulates the better conditions of rumen. Yeasts in the rumen take the oxygen and make anaerobic
conditions quickly reached. This condition would increase the viability of bacteria. Increasing
the bacteria viabillity would also increase the cellulolytic activity, the amount of microbial
protein, decrease in lactate production, changes in the composition of the VFA, maintain the
rumen pH stability, and suppress bacterial methanogenesis. As a result, yeasts supplementation improved efficiency of feed digestibility and would further increase the production of
meat and milk. Milk production in ruminants was influenced by age and time of lactation, as
well as, nutrition, health, reproduction, and genetic [5].
The analysis of milk indicated that the fat content of goat milk by fed yeast probiotic was
higher than control. Milk fat content was the highest in goats fed T2 (5.1%) compared to
control and T1 (4.8% and 4.6%). Statistical analysis showed that T2 and T1 treated goats had
significantly higher milk fat compared to control. The provision of this yeast probiotics raise
levels of fat in goat milk, because the probiotic yeast improve the performance of the rumen
in the metabolic processes of milk formation. According to [6], the fresh milk must contain
a minimum of 3.0% fat. In general, all fresh goat’s milk in these experiments achieve these
requirements. The average fat content ranged from 4.6 to 5.1%.
Milk protein levels were highest in T1 goats, which was 4.79% compared to the control and
R2 (4.56% and 4.08%). The experimental results showed that T1 significantly different than
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control and T2, while T2 was not significantly different to control. According to the Department of Agriculture [6], the average levels in goat milk proteins was 4.2%, whereas the experimental results at lower in T2. Based on [6], the requirements of fresh milk must contain
a minimum of 2.7% protein. But the results of the analysis of protein content from fresh goat
milk trial achieve the minimum requirements of the ISO, because the average protein content
of goat experiments was higher and ranging from 4.08 to 4.79%. There was a possibility of
milk protein content in T2 was influenced by the supply of N derived from food is limited and
does not meet the rumen, so that T2 can not grow in the rumen goat experiment, because the
protein content in the concentrate feed is very low (5.52%) which should be between 10-20%.
Microbes can not multiply in the rumen if the supply of N or minerals in the rumen is limited
[7].

4. Conclusion
It can be concluded that supplementation of the R1 and R2 yeast probiotics could increase
the milk production of goats. It must be supported by good quality forage and concentrate to
deliver the optimal productivity improvements. Daily milk production was the highest in goats
fed R2 probiotics or increased by 45% compared to control. Milk fat content was the highest
in goats supplemented by R2 probiotics 5.1% compared to control and R1 (4.8% and 4.6%).
R1 treatment had the highest protein content, which was 4.79% compared to control and R2
(4.56% and 4.08%).
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Abstract The field experiment was conducted to evaluate herbage production of mutant line brown
midrib (bmr) sorghum compared to conventional sweet sorghum varieties (Numbu, Citayam). All of
sorghum breeds were grown on ultisol sediment soil (low in soil organic) and fertilized with different
level of organic fertilizer (no fertilized, 10, 20, 40 t/ha). These mutant line sorghums consisted of:
PATIR 3.2 and 3.5, which were produced in BATAN and expected as low lignin shorgum varieties. The
result showed that sorghum breeds had significantly different dry matter production (Numbu = 20.99%,
Citayam = 20.78%, PATIR 3.2 = 19.24%, PATIR 3.5 = 19.82%), but no effect of organic fertilizer on
herbage production. No sigificant effect of organic fertilizer applied on the soil may be associated with
good adaptability of sorghum on marginal soil.
Keywords Brown Midrib, Lignin, Organic Fertilizer, Marginal Soil

1. Introduction
Sorghum is a most important cereal crop worldwide after wheat, rice, maize and barley [4].
The crop is good in adaptation to a wide range of ecological conditions, low inputs for cultivation and amenability for diverse uses. Abaut 70% of the world’s production of sorghum
derived from the developing countries of Asia and Africa, where the crop is cultivated with
limited inputs of water and nutrients. It is being a prospective resource for poor farmers [2].
PATIR.3 is mutant line brown midrib sorghum manipulated with gamma radiation mutation
techniquein BATAN. It is expected to characterized by lower lignin content.Brown midrib
(bmr) is some grass species with genetic mutation with lower lignin content level [5]. Lignin
is the primary chemical factor limiting cell wall digestibility. Brown midrib forage sorghum
contain less lignin compare the conventional sorghum and the corn hybrid. In dairy cow, the
bmr sorghum silage have potential to support milk production similar to corn silage when fed
averaging approximately 33 kg/d [1].
This mutant line breed is made to produce special sorghum for high quality forage. Adaptation
is anatomical or physiological characteristics of an organism, usually genetically fixed, that
enable it to live in a given environment [3]. It is need any effort to studying adaptation ability
of sorghum bmr planted in marginal soil. This experiment aimed to evaluate brown midrib
sorghum production as forage source compared to conventional breeds sorghum that treated
with different level of organic fertilizer in marginal soil such as ultisol sediment soil.

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

233

2. Materials and Methods
Two Brown midrib sorghum (PATIR 3.2 and 3.5 line) and 2 conventional breeds (Numbu and
Citayam breed) were cultivated on ultisol sediment soil. The soil was unfertile soil characterizedby low very low pH (4.5), C (1.34%), N (0.13%), C to N ratio (10), cation exchange capacity (8.31 cmolc/kg) and moderate Al cation (2.04 cmolc/kg) content, respectively. Research
location is in Konda Subdistrict, Konawe Selatan District of Sulawesi Tenggara Province.
Four organic fertilizer levels as treatment consisting of (0 t/ha), 10 t/ha, 20 t/ha, and 40 t/ha
were applied. Sorghum was planted at early dry season (September) and harvested at 80% of
the crops flowered. Parameters obsereved in this study were herbage production and quality.
However we report in this paper some parameters related to herbage production. The parameters were individual dry matter production of herbage, proportion edible part of plant, dry
matter content, and harvesting age to get 80% flowering.

3. Results and Discussion
The result showed no significant interaction effect of both sorghum breed and organic fertilizer
level on individual biomass production, stem and leaf proportion, dry matter contentand dry
matter production as depicted in Table 1. Meanwhile regarding harvesting age to reach 80%
flowering, conventional breed grew faster and showed shorter time (p<0.05) than brown
midrib line. There was no effect of organic fertilizer on all production parameters. This may
indicate wide ecological adaptability of tested sorghum. On the other hand application of
organic fertilizer up to 40 t/ha should improve organic material and N concentration of soil.
Regrading dry matter production growing soghum in marginal soil could provide herbage for
about 49 goats (about 12 AU).
Both conventional sorghum showed 10-11 days earlier to get 80% of plants flowering than
brown midrib line. This may become important information and notice for sorghum breeder,
to develop brown midrib line in future. Herbage production seemed not to be responsive
parameters in different sorgum line or breeds, study on their quality such as protein, total
digestible nutrient, fiber fraction is recomendable.
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Table 1. Effect of sorghum line and organic fertilizer on Individual biomass production, stem proportion,
leaves proportion, dry matter, and harvesting age
Parameters
Organic
fertilizer
level

Variety/
Line

Individual
Stem
Leaves
Dry matter
biomass
proportion poportion
(%)
production (g)
(%)
(%)

Dry matter
production
(MT/HA)

Harvesting age
(day after plant to
get 80% flowering
stage)

Numbu

0

511.6

61.94

9.23

21.41

7.402

70.67

Numbu

10

434.8

65.29

6.72

19.96

6.818

69.00

Numbu

20

553.5

64.58

7.63

22.01

9.230

70.00

Numbu

40

499.7

61.80

7.77

20.57

6.636

69.00

499.9

63.40

7.84

20.99

7.522

69.67b

Average
Citayam

0

494.3

62.45

8.55

21.33

7.073

72.00

Citayam

10

573.4

64.40

6.54

20.93

9.186

68.67

Citayam

20

494.3

62.50

8.23

21.08

8.201

69.00

Citayam

40

593.3

63.83

5.84

19.79

8.474

66.67

538.9

63.30

7.29

20.78

8.234

69.08b

Average
PATIR 3.2

0

483.7

65.37

6.86

20.26

7.700

82.67

PATIR 3.2

10

526.1

62.47

6.18

17.70

7.668

79.33

PATIR 3.2

20

473.1

61.76

7.55

20.35

7.722

80.67

PATIR 3.2

40

635.6

62.23

5.96

18.64

9.628

77.33

529.6

62.96

6.63

19.24

8.179

80.00a

Average
PATIR 3.5

0

490.1

65.32

6.63

21.02

7.629

83.67

PATIR 3.5

10

535.5

61.93

6.79

19.34

8.364

81.33

PATIR3.5

20

429.7

62.39

7.09

19.32

7.286

82.67

PATIR 3.5

40

575.0

62.43

6.88

19.60

8.568

80.00

507.6

63.02

6.85

19.82

7.962

81.92a

Average

0 = without organic fertilizer, 10 = 10 t/ha, 20 = 20 t/ha, 40 = 40 t/ha organic fertilizer
Different superscripts within the same row are statistically different at P<0.05

4. Conclusion
It is concluded that PATIR 3.2 and 3.5 bmr sorghum line produced same dry matter production
to conventional sorghum breeds. The brown midrib lines had longer time to get 80% flowering
compare to conventional breed. There was no effect of organic fertilizer on all sorghum herbage
production.
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Effects of Different Levels of Neutral Detergent Fiber in Diets on
Feed Intake, Nutrient Digestibility and Rumen Parameters of
Bach Thao Goat in The Mekong Delta of Vietnam
Nguyen Thi Kim Dong*, Nguyen Van Thu
Department of Animal Sciences, Fac. Of Agric. & Appl. Biology, Can Tho University, Can Tho City, Vietnam
*Corresponding author: ntkdong@ctu.edu.vn

Abstract An experiment was carried out to evaluate the effects of dietary neutral detergent fiber (NDF)
concentrations on feed intake, nutrient digestibility and rumen parameters of Bach Thao goats based
on NDF source from Brachiaria multica grass. A Latin square design with 5 treatments and 5 male
goats from 19.8-26.5 kg was used for this experiment. The treatments were dietary NDF concentrations
of 55, 59, 63, 67 and 71%. The results showed that feed intake, dry matter digestibility (DMD) and
organic matter digestibility (OMD) decreased linearly (R2>0,80 and P<0,05) by increasing dietary
NDF concentrations from 55 to 71%. There was no significant differences (P>0.05) of ruminal NH3N, while there was a significant increase (P<0.05) of rumen pH value among the treatments. The VFA
concentration, however, was not significant different (P>0.05) among the treatments; there was a
tendency of linear reduction following by the increase of dietary NDF concentrations by the function
Y= - 0.325 X + 119 (R2 = 0.883, P=0.011). The daily weight gain was significantly reduced for the
treatment of NDF 71%. It is concluded that dietary NDF concentration of Bach Thao should be from 63
to 67% for better growth requirement and efficient utilization of the Para grass.
Keywords Small ruminants, Roughages, Feed utilization, Fiber digestion, Rumen parameters

1. Introduction
Goats are able to utilize roughages for producing meat and milk because their rumen microbes
can digest fibrous feeds into energy sources for the host. However, in case the fiber contents
in diets are not suitable for them, they could cause the less efficiency of the nutrient utilization
due to low nutrient digestibility and performance [1,2]. Neutral detergent fiber (NDF) is
considered as the important fiber source, which could affect the nutrient digestibility of goats
[3,4]. The NDF concentration of the roughages in the Mekong delta of Vietnam are much
variable. Therefore, the objective of this study is to determine the optimum levels of dietary
NDF concentration of Bach Thao goat to improve the diets for application.

2. Materials and Methods
The experiment was carried out in the experimental farm of Department of Animal Husbandry,
College of Agriculture and Applied Biology, Can Tho University from August to Dec 2010.
A Latin square design with 5 treatments and 5 male Bach Thao goats from 19.8-26.5 kg was
used for this experiment. The treatments were dietary NDF concentrations of 55, 59, 63, 67
and 71%. Each experimental period was 14 days including 7 days for adaptation and then 7
days for sampling. Only lower and upper parts of Para grass were offered goats as the basal
diets. The formulation of goat diets, dietary nutrients and metabolized energy was showed as
the below
The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia
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Table 1. Dietary formula and nutrients in different treatments of the Exp (%/DM)
Treatment
Para grass
Para grass (½ upper part)
Para grass (½ lower part)
Soybean cake
Molasses
Urea
DM
OM
CP
NDF
ADF
Lignin
ME, MJ/kg DM

NDF55

NDF59

NDF63

NDF67

81.0
5.00
12.55
1.45
19.5
90.6
17.1
54.9
22.7
4.10
10.2

2.85
84.0
4.52
7.36
1.27
18.6
90.7
17.0
58.7
24.3
4.40
10.1

31.0
26.0
31.0
4.50
6.00
1.50
17.5
89.7
17.1
62.9
26.8
4.71
10.3

4.93
85.4
3.77
4.07
1.83
15.6
89.4
17.0
66.9
29.6
5.09
10.1

NDF71
95.6
2.51
1.89
14.7
89.4
17.1
70.8
31.4
5.42
10.2

DM, OM, CP, NDF, ADF and ME: dry matter, organic matter, crude protein, neutral detergent fiber, acid detergent
fiber and metabolized energy

Feeds and refusals were daily measured. Rumen fluid was collected for determination of pH,
total volatile fatty acids (VFA) and ammonia. Samples were taken at 0 h (before feeding) and
3 h after feeding in the morning on the last day of each period using a stomach tube. The feeds
and refusals were taken for analyses of DM, OM, CP, EE, NDF, ADF and Ash following procedure of AOAC (1990) and Van Soest et al. (1991). Daily feed intakes, weight gain, and feed
conversion ratios were measured and calculated. Apparent DM, OM, CP, EE, NDF and ADF
digestibility were employed according [5]. Rumen ammonia concentration was determined
by distillation and titration. Rumen volatile fatty acids (VFA) were determined by the procedure [7]. The data were analyzed by analysis of variance using the ANOVA of General Linear
Model of Minitab Reference Manual Release 13.21 (Minitab, 2000).

3. Results and Discussion
3.1. Feed and nutrient intake
The daily intake of DM, OM and CP were not significantly different (P>0.05) among the treatments (Table 2), however, they we were linearly reduced from the NDF55 to NDF 71%. There
was, particularly, a linearly decrease in term of DMI/LW (%) when increasing the NDF in the
diets (Y=-0.012x + 3.49, R2=0.796, P=0.042). There was a statistically significant increases
(P<0.05) of NDF intake and a significant (P<0.05) reduction of NFC when increasing the NDF
in the diets. As a result the ME intake approached a significant reduction (P=0.084) among
the tretaments. The DM intake of goats was linearly reduced following the increase of NDF
in the diets [7].
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Table 2. Daily feed, nutrient intakes and metabolizable energy intake of goats in different treatments
Treatment
DM, g
OM, g
DMI/LW, %
CP, g
CP, g/kgLW
NFC, g
NDF, g
NDF/kgLW, g/kg
ME, MJ

NDF55

NDF59

NDF63

NDF67

NDF71

701
635
2.78
123
4.86
121a
391a
15.4a
7.67

695
631
2.74
118
4.64
89.3ab
414ab
16.3ab
7.58

690
646
2.73
122
4.82
67.3bc
428ab
17.0ab
7.11

687
614
2.7
124
4.86
38.4cd
456ab
17.9ab
6.95

648
579
2.55
123
4.81
32.8d
460b
18.1b
6.51

SE

P

19.4
17.1
0.085
2.58
0.111
9.16
14.7
0.563
0.292

0.178
0.119
0.205
0.419
0.464
0.001
0.031
0.032
0.084

NDF55, NDF59, NDF63, NDF67, NDF71: the dietary NDF at 55, 59, 63, 67 and 71%; DM, OM, CP, NFC, NDF,
ME: dry matter, organic matter, crude protein, non-fiber carbohydrate, neutral detergent fiber and metabolized
energy, respectively; LW: live weight; a,b,c the values with the different letters in the same rows are significantly
different at the level of P≤0.05.

3.2. Rumen paramters, apparent nutrient digestibility (%) and daily weight gain
Table 3. Rumen paramters at 3 h after feeding, nutrient digestibility (%) and daily weight gain of goats
in the Exp.
Treatment
pH
N-NH3 mg/100ml
VFAs, mmol/l
DMD
OMD
CPD
NDFD
Daily weight gain, g

NDF55

NDF59

NDF63

NDF67

NDF71

6.60a
37.9
102
70.9a
72.0a
84.1

6.66ab
37.9
99.0
70.1ab
71.7ab
83.7

6.76ab
35.4
98.8
69.9ab
70.6ab
85.1

6.79b
33.6
97.2
67.7ab
68.7ab
84.0

6.79b
33.6
96.4
67.4b
68.2b
84.9

70.1
55.7a

70.4
54.3a

70.8
50.0ab

71.1
42.9ab

71.9
30.0b

SE

P

0.036
2.06
4.48
0.758
0.872
1.55
1.48
4.84

0.010
0.397
0.903
0.025
0.027
0.956
0.970
0.016

VFAs: Volatile fatty acids. DMD, OMD, CPD, NDFD and ADFD: digestibility of DM, OM, CP, NDF and ADF

In Table 3 indicated that there was no significant differences (P>0.05) of ruminal NH3-N, while
there was a significant increase (P<0.05) of rumen pH value among the treatments. The VFAs
concentration, although, was not significant different (P>0.05) among the treatments, there
was a tendency of linear reduction following by the increase of dietary NDF concentrations by
the function Y= 0.325 X + 119 (R2 = 0.883, P=0.011 and SE=0.737). The pattern changes of
pH values and VFAs concentration were similar to those [8]. Similar reductions of DMD and
OMD when increasing dietary NDF [3]. The daily weight gain was significantly lower for the
treatment of NDF71 as compared to the NDF55.
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4. Conclusion
The conclusion was that under the experimental conditions, the dietary NDF concentration of
Bach Thao should be from 63 to 67% for better growth requirement and efficient utilization
of the Para grass.

5. References
[1] G.S. Coleman. Interrelationship between rumen ciliate protozoa and bacteria, In: Digestion and
Metabolism in the Ruminant, University of New England, Armidale, Australia, P. 149. (1975).
[2] A.B. Mandal, S.S Paul, G.P. Mandal, A. Kanan and N. Patak. Deriving nutrient requirements
of growing Indian goats under tropical conditions. Small Ruminant Research 58. pp. 201 – 217
(2004).
[3] C. D., J. R. Lu, Kawas and O. G. Mahgoub. Fibre digestion and utilization in goats, Small Ruminant Research 60, pp. 45–52 (2005).
[4] A. K. Sauve, G.B. Huntington , J.C. Burns. Effects of total nonstructural carbohydrates and nitrogen balance on voluntary intake of goats and digestibility of gamagrass hay harvested at sunrise
and sunset, Animal Feed Science and Technology 148, pp. 93-106 (2009).
[5] P. McDonald, R. A. Edwards, J. F. D. Greenhagh and C. A. Morgan. Animal Nutrition (6th edition),
Longman Scientific and Technical, N. Y. USA (2002).
[6] J.M. Luginbuhl, M.H. Poore, and A.P. Conrad. Effect of level of whole cottonseed on intake,
digestibility, and performance of growing male goats fed hay- based diets. J. Anim. Sci. 78, 16771683 (2000).
[7] M.K. Tripathi, O.H. Chaturvedi, S.A. Karim, V.K. Singh and S.L. Sisodiya. Effect of different levels of concentrate allowances on rumen fluid pH, nutrient digestion, nitrogen retention and growth
performance of weaner lambs, Small Ruminant Research 72, pp. 178-186 (2007).
[8] P. J. Van Soest, J.B. Robertson and B.A. Lewis. Methods for dietary fiber, neutral detergent fiber
and non-starch polysacharides in relation to animal nutrition. J. Dairy Sci. 74: 3583-3598. (1991).
[9] Minitab, 2000. Minitab reference manual release 13.20. Minitab Inc. (2000)

240

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

Manure and Urea Fertilizer Application on Productivity of King
Grass (Pennisetum purpuroides)
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Abstract The purpose of this research was to evaluate the effect of manure and urea fertilization with
balance application on productivity of King grass (Pennisetum purpuroides). This research was done
as study case in rural area farm at Cikancung Village, Bandung District, West-Java, Indonesia. The
research was conducted from September 2013 – January 2014 at the field Laboratory of Forage Crops,
Faculty of Animal Husbandry, Universitas Padjadjaran, Indonesia. Randomized block design was used
in this research. The treatments were the application of 6 (six) types N source fertilizer, i.e. T1 (100% N
from urea), T2 (80% N from urea, 20% N from manure), T3 (60% N from urea, 40% N from manure),
T4 (40% N from urea, 60% N from manure), T5 (20% N from urea, 80% N from manure), T6 (100% N
from manure) with four replications. The results showed that the treatments were significantly on tiller,
leaf fresh weight, stem fresh weight, dead-leaf fresh weight, total fresh weight and dry weight. But no
significantly on plant height, plant length and leaf-stem ratio. The optimum productivity was resulted
by fertilization with 80% N from urea and 20% N from manure (T2).
Keywords Manure, Urea, Pennisetum purpuroides, King Grass, Productivity

1. Introduction
This research was conducted study case in rural area farm at Cikancung Village, Bandung
District, West Java. This soil in this area was not fertile. The several groups of forage farmer
want to know the better fertilizer using organic and an organic because of their forage productivity was low. The management of fertilizer is needed. Manure is a valuable resource in their
farmyard when it handled properly. It is an excellent source of nutrients and can improve soil
tilts structure and water-holding capacity. Manure has several advantages over commercial
fertilizers, including on-farm availability, broad nutrient composition and ability to enhance
soil organic matter. In the Cikancung village the manure is not properly managed, so the risk
of nutrient loss to water, soil and air increases. Nutrient losses and urea (commercial fertilizer)
can be costly and can negatively impact the environment.

2. Materials and Methods
Pols of King grass were sowed in polybag with size 16 kg. The soil and farm yard manure
derived from Cikancung Village at PT. Kadila Lestari Jaya and urea (46%N) as commercial
fertilizer were used. Data were taken in 90 days of planting for the first cutting and 40 days
after the first cutting. The plants were cut 10 cm from the ground. Data were analyzed by using
ANOVA. The differences between mean treatments were analyzed using the Duncan multiple
range test.
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3. Results and Discussions
Nitrogen is the main nutrient for plant growth because its build of all proteins and nucleic
acids hence it built of the whole protoplasms (Sarief, 1988). Although the King grass were
given the same dose of nitrogen in each treatments, but the farm yard manure contains many
microorganisms that in addition to its function, decompose organic material, also synthesize
compounds that are useful for plant growth.
Table 1. Productivity of Kinggrass (Pennisetum purpuroides) receiving various N fertilizer treatments
on the first-cutting
Parameter
Plant height (m)
Plant Length (m)
Tiller (plants)
Leaf FW (kg/m2)
Stem FW (kg/m2)
Deadleaf FW (kg/m2)
Leaf Stem Ratio
Total FW (kg/m2)
DM (kg/ m2)

T1

T2

T3

T4

T5

T6

P-value

1.923
2.270
12.75
0.714
1.455
0.051
0.492
2.220
0.441

2.113
2.448
11.00
0.980
2.217
0.052
0.450
3.250
0.573

2.003
2.135
10.00
0.598
1.330
0.057
0.451
1.984
0.315

2.020
2.235
8.75
0.612
1.400
0.031
0.432
2.044
0.352

1.928
2.108
8.75
0.531
1.142
0.034
0.471
1.707
0.256

2.128
2.303
9.50
0.455
1.142
0.025
0.399
1.623
0.250

0.595885
0.070692
0.019499
0.000033
0.000026
0.030775
0.372557
0.000007
0.000192

T1, urea 100 %; T2, 80% urea, 20% manure; T3, 60% urea, 40% manure; T4, 40% urea, 60% manure; T5, 20%
urea, 80% manure; T6, 100% manure.
Different superscripts within the same row are statistically different at P<0.05

Table 2. Productivity of King grass (Pennisetum purpuroides) receiving various N fertilizer treatments
on the second-cutting
Parameter

T1

T2

T3

T4

T5

T6

Plant height (m)

151.25

192.75

161.75

163.25

150.50

184.50

0.0907752

Plant Length (m)

152.25

197.75

164.25

165.25

153.50

187.00

0.0859461

27.25

27.25

22.25

23.00

26.75

18.50

0.0859461

1843.10

1024.69

1172.03

972.89

Tiller (plants)
Total FW (kg/m2)
Total DM (kg/ m2)

1020.6

b

143.05

a

181.16

b

121.15

b

131.95

b

115.62

1214.65

P-value

b

0.0184748

138.21

0.2800070

T1, urea 100 %; T2, 80% urea, 20% manure; T3, 60% urea, 40% manure; T4, 40% urea, 60% manure; T5, 20%
urea, 80% manure; T6, 100% manure.
Different superscripts within the same row are statistically different at P<0.05

4. Conclusions
The results showed that the treatments in the first cutting were significantly on tiller, leaf
fresh weight, stem fresh weight, dead-leaf fresh weight, total fresh weight and dry weight. But
no significantly on plant height, plant length and leaf-stem ratio. The optimum productivity
was resulted by fertilization with 80% N from urea and 20% N from manure (T2). The ration
between urea and farm yard manure (80%N from urea and 20% N from manure) was the
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optimal ratio for Kinggrass productivity. The addition of more farm yard manure may influence
negatively to the plant growth. This is because the soil which have too much organic materials
may cause competition between microorganisms and higher plant.
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Performance of Dairy Goat Fed Diets Supplemented with Garlic
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Abstract The objective of this study was to determine dry matter intake, nutrient digestibility and
milk efficiency of dairy goat given feed supplemented with organic minerals (1.5 ppm organic Cr, 0.3
ppm organic Se; and 40 ppm Zn-Lysinate), and garlic powder (Allium sativum). The experiments were
conducted with four treatments, namely control diet (G0), control diet supplemented with organic minerals
(G1), G0 supplemented with Garlic powder (G2) and G1 supplemented with Garlic powder, (G3). Data
were tested using analysis of variance with a completely randomized design and 4 replicates. The results
showed that supplementation of Garlic powder in dairy goat feed significantly influenced (P<0.01) dry
matter, organic matter intake, dry mater digestibility and significantly affected (P<0.05) organic matter
digestibility, milk yield, milk efficiency and energy efficiency. Supplementation of Garlic powder and
organic mineral in dairy goat feed resulted in better dry matter intake, dry matter digestibility, milk yield
and milk efficiency than those of the control diet, control diet supplemented with organic minerals and
control diet with supplementation of garlic powder.
Keywords Nutrient digestibility, Garlic powder, Milk efficiency

1. Introduction
During ruminal fermentation a part of consumed energy and protein are excreted (as methane
and ammonia nitrogen respectively) without being utilized by rumen microflora or host
animals [1]. For this reason, ruminant nutritionists have suggested to optimize diet formulation
and to use feed additives. However, the use of antibiotics as feed additives have been banned
in many countries due to the risk of appearance of antibiotic residues in milk and meat. The
introductory study showed that supplementations of Cr, Se and Zn minerals combined with
Sapindus rarak and garlic extract were able to increase rumen efficiency in dairy cattle [3].
The purpose of this study was to evaluate the effects of supplementation of Garlic powder in
feed containing adequate Cr, Se, and Zn on feed digestibility and milk efficiency.

2. Materials and Methods
Sixteen crossbred Ettawa goats of 2 week prepartum were housed in individual pens and fed
with Napier grass: tofu byproduct: commercial concentrate (60:15:25)-based diet (CP :13.3%,
EE: 3.7%, CF : 26.75, TDN:62.18 %) with ad libitum water. Four kinds of treatments that were
tested included: G0: basal feed, G1: G0 + organic minerals (0.3 ppm Cr, 1.5 ppm Se, 40 ppm
Zn-lysinate), G2 : G0 + 250 ppm garlic powder and G3 : G1 + 250 garlic powder. Feeds were
given 2 weeks before parturition. The feeds were given 2 times a day, morning and afternoon.
The milking was done also 2 times a day during 4 weeks after parturition. The weights of feed,
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feed refusal and milk yield were recorded and sampled daily. The experiment was conducted
at CV. Puspa Tiara Multi Farm, Baturraden, Banyumas.

3. Results and Discussion
3.1. Feed consumption
Supplementation of garlic powder mixed with organic minerals (Se, Cr and Zn) had a highly
significant influence (P <0.01) on dry matter intake, organic matter and total digestible nutrients
(TDN). These results showed that supplementation of garlic powder and organic minerals, was
able to increase the rate of passage of feed particles in the gastrointestinal tract therefore the
animal was stimulated to consume more feed.
Table 1. The effects of garlic powder and organic minerals supplementation in diet on dry matter (DM),
organic matter (OM) and Total Digestible Nutrien (TDN) intake in dairy Ettawa crossbred
Parameter
DMI (kg/day)
DMI of BW (%)
OMI (kg/day)
TDN intake (kg/day)

G0

G1

G2

G3

1.69±0.27c
3.10±0.11a
1.54±0.25c
1.01±0.16c

1.74±0.21bc
3.12±0.07a
l.58±0.19bc
1.05±0.13bc

1.82±0.33ab
3.18±0.12a
1.65±0.2ab
1.09±0.19ab

1.89±0.24a
3.17±0.02a
l.72±0.22a
1.13±0.17a

Note : G0: based diet (CP :13.3%, EE: 3.7%, CF : 26.75, TDN:62.18 %), G1: G0 + organic minerals (0.3 ppm Cr,
1.5 ppm Se, 40 ppm Zn-lysinate), G2: G0+ garlic powder, G3: G1+ garlic powder. Means in the same row with
different superscript differ significantly (P<0.05).

2.2. Feed digestibility
Supplementation of garlic powder and organic minerals (Cr, Se and Zn) increased the
digestibility of dry matter, organic matter, but it did not increase the digestibility of crude
fiber and TDN. [5] reported that the use of Allium sativum as much as 5 g/day in cattle feed
increased digestibility of dry matter and organic matter compared to the control diet (55.2%
vs. 49.4%) and (55.4% vs. 49.6%).
Table 2. The effect of garlic powder and organic minerals in diet on dry matter digestibily (DMD),
organic matter digestibility (OMD), crude fiber digestibility (CFD) and TDN digestibility
Parameter
DMD (%)
OMD (%)
CFD (%)
TDN Digestibility (%)

G0

G1

60,11±3.98
58.79±4.09b
41.77±6.47ab
67.44±3.69ab
c

G2

59.38±1.26
58.98±1.26b
37.52±3.12b
68.78±0.99b

bc

G3

60.87±4.04
59.45±4.23ab
43.84±6.67a
67.35+±3.08ab
ab

62.87±2.34a
61.56±2.45a
46.23±2.57a
69.65±2.37a

Note : G0: based diet (CP :13.3%, EE: 3.7%, CF : 26.75, TDN:62.18 %), G1: G0 + organic minerals (0.3 ppm Cr,
1.5 ppm Se, 40 ppm Zn-lysinate), G2: G0+ garlic powder, G3: G1+ garlic powder. Means in the same row with
different superscript differ significantly (P<0.05).
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2.3. Milk production
Supplementation of garlic powder (containing saponins and allicin) and organic minerals
was able to significantly increase milk production. The results of this study indicate that
supplementation of garlic powder on adequate feed Cr, Se and Zn-lysinate was able to increase
milk production. The addition of minerals such as Cr will increase the utilization of glucose in the
body, while Se will improve udder gland secretory cells and thus the milk production increases.
[4] adds that Cr methionine supplementation (CrMet) increased milk production. The increase
was because the udder secretory cells did not have insulin receptors, in the presence of the Cr,
the insulin sensitivity increased and subsequently the milk production increases. [2] added that
the Se-supplemented feed will accelerate polymorphonuclear neutrophils (PMN) flow into the
milk, through intramammary to fight and kill intracellular bacteria. Supplementation of garlic
powder and organic minerals significantly affected (P <0.05) the protein content of milk and
highly significant affected (P <0.01) on fat content, lactose, and SNF.
Table 3. The effect of garlic powder and organic minerals supplementation on daily milk yield and milk
component of dairy Ettawa crossbred
Parameter
Milk yied (Kg/day)
Milk component (%)
Fat
Protein
Lactose
Solid Non Fat (SNF)

G0

G1

G2

G3

1.10±0.28

1.20±0.30

1.30±0.32

1.98±0.72a

3.82±0.07b
3.71±0.05b
3.33±0.07c
8.11±0.15ab

4.23±0.20a
3.61±0.24ab
3.49 ± 0.10b
8.03±0.05b

4.22±0.19a
3.74±0.05ab
3.52±0.15b
8.21±0.11a

4.18±0.25a
3.87±0.07a
3.65± 0.09a
8.26±0.01a

b

b

b

Note: G0: based diet (CP :13.3%, EE: 3.7%, CF : 26.75, TDN:62.18 %), G1: G0 + organic minerals (0.3 ppm Cr,
1.5 ppm Se, 40 ppm Zn-lysinate), G2 : G0+ garlic powder, G3 : G1+ garlic powder. Means in the same row with
different superscript differ significantly (P<0.05).

2.4. Milk efficiency
The results showed that supplementation of garlic powder and organic minerals increased
milk efficiency, energy efficiency and the ratio of DMI: milk production. Efficiency relates to
how much milk produced from the total feed intake. The supplementations of combined garlic
powder and organic minerals increased significantly milk efficiency by 48.01 % relative to
Table 4. The effect of garlic powder and organic mineral supplementation on milk efficiency, energy
efficiency of dairy Ettawa crossbred
Parameter
Milk efficiency (%)
Energy efficiency (%)
DMI: milk yield ratio

G0

G1

66.79±10.55
45.40±10.82b
1.40±0.24a
b

G2

70.50±13.38
51.42±13.14b
1.33±0.27a
b

G3

72.67±9.98
54.61±12.98b
1.28±0.21ab
b

98.86±25.62a
80.16±30.78a
1.04±0.29b

Note : G0: based diet (CP :13.3%, EE: 3.7%, CF : 26.75, TDN:62.18 %), G1: G0 + organic minerals (0.3 ppm Cr,
1.5 ppm Se, 40 ppm Zn-lysinate), G2 : G0+ garlic powder, G3 : G1+ garlic powder. Means in the same row with
different superscript differ significantly (P<0.05).
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control diet. Similar result was obtained, namely, the ratio of DMI: milk yield decreased by
supplementation of garlic powder and organic minerals in the diet. [5] stated that the addition
of methane inhibitors on lactating dairy cattle feed can lower the milk production ratio by 0.08
(from 0.82 to 0.74).

3. Conclusion
The supplementations of combined garlic powder and organic mineral in dairy goat feed
increased dry matter intake, nutrient digestibility and milk efficiency.
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Nutritional Quality and Milk Production of Complete Feed from
Forage for Dairy Goats
Panca D. M. H. Karti*, D.A. Astuti, A.M. Fuah, M. Baihaqi, H. Apriyani
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Abstract This research was aimed to evaluate the nutritional quality of complete feed of Indigofera
zollingeriana and Sorghumbicolor at different proportion of Torbangun leaves (Coleus amboinicus
lour). Experimental design of this research was randomized block design with three levels and three
replicates. The first treatment (C0) contained complete feed with Indigofera zollingeriana and Sorghum
bicolor ration 40:60, the second and third treatment were complete feed (P0) plus 2.5% (C1) and 5%
(C2) of Torbangun leaves supplementation. Parameters measured of this research were proximate
analysis such as dry matter, ash, organic matter, crude fiber, crude protein, fat, carbohydrate, BeTN and
fiber fraction such as ADF, NDF, sellulose, hemisellulose and lignin, and consumption of dry matter
and crude protein, rasio milk production with dry matter consumption and rasio milk production with
protein consumption. The result showed that nutritional quality of complete feed from forage for dairy
goats already appropriate from requirements of goats according to NRC (2005). Protein and dry matter
consumption from C2 significantly (P<0.01) lower than other treatments, but the production of milk is
higher.
Keywords Indigofera zollingeriana, Shorgum bicolor, Coleus ambonoicus, milk goat, nutritional
quality

1. Introduction
A complete feed based on forage have the appropriate nutritional needs of livestock. The
combination of Indigofera zollingeriana, Sorghum bicolor and supplementation Torbangun
leaves (Coleus amboinicusLour) is one of the utilization of forage that can be used as a dairy
feed. Indigofera plants is one of forage legume type and has the characteristics of the leaves
are arranged spiral, imparipinnate (many leaves on a stalk) and flowering shaped circuit [1].
[2] stated that the plant indigofera has the potential availability of a good feed as well as a type
of ground cover crops because it can improve soil conditions due to over- grazing pasture and
erosion experience. Productivity of this crop reached 2.6 tons of dry matter/ha [3]. Torbangun
contains laktogague compounds that are useful in stimulating milk production in lactating
mother [4] which can be supplemented into the diet with certain proportions. Lactating goat
require greater nutrition than for basic living. Nutritional requirements for lactating goat is
66.42% TDN, 14.57% crude protein, 0.43% Ca and 0.36% P NRC (2005).

2. Materials and Methods
Materials used in this study is Indigofera zollingeriana and Torbangun (Coleus amboinicuslour)
obtained from Agrostology laboratory Faculty of Animal Science, and Sorghum bicolor were
obtained from Cikabayan Garden, Bogor Agricultural University. Experimental design can
be seen in Table 1. Parameters measured of this research were nutrient compositions such as
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dry matter, ash, organic matter, crude fiber, crude protein, fat, carbohydrate, BeTN and fiber
fraction such as ADF, NDF, sellulose, hemisellulose and lignin and consumption of dry matter
and crude protein, rasio milk production to dry matter consumption and rasio milk production
to protein consumption. The data were analyzed with analysis of variance (ANOVA) and

the differences between treatments were analyzed with Duncan range test.
3. Results and Discussion

In Table 1, nutritional quality of complete feed from forage for dairy goats already appropriate
as a goat ration according to NRC (2005). The content of NDF in C0, C1 and C2 feeds 44.22%,
45.24% and 47.10% respectively. NDF forage with low value about 20-35% generally has a high
digestibility [5]. NDF levels on all treatments higher than [5] and will affect the digestibility
Table 1. Forage compotition, nutritional quality, DM and CP consumption and rasio milk production
with dry matter and protein consumption
Treatment

C0

C1

C2

Forage composition (%)
Coleus amboniocus
0
2.50
5
Indigofera zollingriana
40
40
40
Shorgum midrib
59.50
57
54.50
Dicalsiumphosfat
0.50
0.50
0.50
Total
100
100
100
Nutritional quality (% DM)
Dry Matter (DM)
89.24
88.77
84.62
Ash
7.11
7.41
6.73
Crude Protein
19.79
19.56
20.62
Crude Fiber
25.32
25.20
26.93
NDF
44.22
45.24
47.10
ADF
32.14
33.59
33.23
Hemicellulose
12.70
11.64
13.86
Cellulose
7.23
8.73
7.55
Lignin
24.40
23.59
26.03
Crude Fat
1.33
1.11
1.60
Beta-N
45.68
45.84
42.88
TDN
63.36
62.67
63.49
Ca*
1.29
1.37
1.89
P*
0.26
0.42
0.50
DM and CP consumption rasio milk production with dry matter and protein consumption
Consumption (DM)
2576.64B
3363,38A
1556.15 C
Crude Protein (CP)
321.85 A
262.20 B
135.09 c
A
B
Milk/DM
0,22
0,12
0,23 A
Milk/CP
1,76 B
1,58 B
2,7 A
Description: Superscript differently on the same row showed significant differences (P<0.01).
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of dry matter and organic matter and VFA production. Levels of lignin, hemicellulose and
celluloseas the three components of the fibers, relatively similar between treatments and
greatly affect digestibility of dry matter and organic matter. The higher lignin contentin the
ration will decrease dry matter digestibility and organic matter.
Feeding response to the performance can be see non productifity of goat milk production.
In Table 1 the ratio of protein intake to milk production, treatment and the addition Indofera
zollingeriana, Sorghum bicolorand Coleus ambonoicus (C2) resulted milk production is
higher than the other two treatments (C0 and C1). This proves that indigofera, shorgum and
Coleus were able to improve the production of milk from goat. The data in Table 1 shows that
protein consumption from C2 significantly lower than other treatments, but the production of
milk is higher. The ratio milk to CP consumption was higher in treatment C2 due to the effect
of Coleus.

4. Conclusion
Nutritional quality of complete feed from forage Coleus, Shorgum and Indigofera for dairy
goats were already appropriate as NRC recomendation. Protein and dry matter consumption
from C2 significantly lower than other treatments, but the production of milk was higher.
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Abstract Semen quality mostly is influenced by quality of feed consumed by the animals, animal’s
health and micro-climate environment. At similar feed quality, stress on micro-climate environment
can reduce semen quality. Antixodant has been reported to have positive effect on male reproduction.
Previous research found that antioxidant from Garcinia mangostana increased semen quality of Ettawa
crosbred bucks kept in moderate- climate environment. Thus it is needed to investigate the effect
of antioxidant on semen quality of Etawah Grade bucks kept in cool and warm climate environent.
Fourteen bucks were used in each village (village with average 34o C micro-climate vs village with
average 26o C micro-climate). The feed additive consisted of Garcinia mangostana (10 mg/head/day),
vitamin C (38.7 mg/head/day) and vitamin E (6.5 mg/head/day). Measurements were undertaken on
semen quality. Result showed that additional antioxidant in the warmer micro-climate environment was
in favor for the bucks expressing better semen quality both in sperm viability and motility. In contrast,
higher semen volume as observed in bucks kept in cooler micro-climate environment. It is concluded
that antioxidant additional to Etawah Grade buck per-os increased semen quality in all-microclimate
environment and the effect of antioxidant was better in warmer micro-climate than in cooler microclimate environment
Keywords antioxidant, semen quallity, Etawah d bucks

1. Introduction
Sperm quality is influenced by feed quality, animal health and micro-climate environment [1].
In animal fed similar quality of feed, stress on micro-climate environment can decrease sperm
quality. Previous study showed that antioxidant in a mix feed additive given per-os improved
semen quality of Etawah Grade bucks [2]. In this trial, the same backs were administered the
same antioxidant but the animals were kept in different micro-climate environment.

2. Materials and Methods
Fourteen bucks, average 30.6 kg were kept in Purwomartani Kalasan village (average 34 oC)
and the same number of bucks were kept in Turi Sleman (average 26 oC) for 5 months observation. The feed additive consisted of a mixture of commercial antioxidant from Garcinia mangostana (10 mg/head/day), vitamin C (38.7 mg/head/day) and vitamin E (6.5 mg/head/day).
The measurements were sperm motility, semen volume and sperm viability. The measurements were observed one month before, during (three months) and one month after the bucks
stop consuming the feed additive.
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3. Results and Discussion
Feed consumption (average 721 + 16.1 g/day) and feed dry matter digestibility (64 % + 1.6)
were similar before each of the group was offered the feed additive. Therefore, all responses
were mainly due to feed additive effects [3]. Addition of antioxidant in the warmer micro-climate environment was in favor for the bucks expressing better semen quality both in sperm
viability and motility. In contrast, higher semen volume as observed in bucks kept in cooler
micro-climate environment (Table 1).
80
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control

before antioxidant administred
1 mo after antioxidant adiministred
2 mo after antioxidant administred
1 mo after antioxidant stopped

Figure1. Effect of antioxidant on semen volume

Figure 2. Effect of antioxidant on sperm motility

Table 1. Semen quality of Etawah Grade buck in two different micro-climate environment before anda
after antioxidant administred
Parameter
Semen Volume (ml)
Cool Temperature
Warm Temperature
Sperm motility (%)
Cool Temperature
Warm Temperature
Viable sperm (%)
Cool Temperature
Warm Temperature
Sperm concentration (million)
Cool Temperature
Warm Temperature

252

Antioxidant administration

P

Before

After

0.77 ± 0.3
1.05 ± 0.6

0.99 ± 0.5
1.47 ± 0.3

P= 0.059

62.9 ± 7.6
68.3 ± 14.7

70.7 ± 9.3
68.3 ± 9.2

P=0.065

62.6 ± 7.1
68.2 ± 19.8

73.7 ± 9.6
75 ± 8.8

P=0.078

145 ± 23.2
166 ± 15.5

P=0.072
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4. Conclusion
Antioxidant additional to Etawah Grade buck per-os increased semen quality in all-microclimate
environment. The effect of antioxidant was better in warmer micro-climate than in cooler
micro-climate environment.
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Treatment of Sago Pith Waste by Fungal Solid State Fermentation
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Abstract A study was conducted to examine degradation of sago pith waste (SPW) by selected fungal
cultures in solid state conditions. Fungal cultures isolated from soil, decayed woods and animals manure
were used as inocula and the fermentation was conducted for 30 days at 30°C. Fungal cell mass in
the fermented SPW was in the range of 15.3 to 18 mg/g DM. Nine isolates demonstrated significant
activities of CMCase and xylanase with maximum activities were 4480.9 U/g DM and 5531.0 U/g DM,
respectively. The monosaccharides resulted from fungal degradation were also significant. Based on
the results, fermentation condition designated as SPW-115, 130, 136 and 137 demonstrated promising
combinations of SPW-fungus and could be beneficial for future development of animal feed through
microbial treatment.
Keywords Sago pith waste, fungus, solid state fermentation

1. Introduction
Sago pith waste or sago hampas has been identified as one of the alternative feeds for livestock
animals in the South-East Asian region. The fibrous residue after sago starch extractions
comprised of 58% starch, 23% cellulose, 9.2% hemicellulose and 4% lignin [1] depending on
the extraction technologies employed. In order to enhance the nutritive value of lignocellulosic
by-products, an effective bioconversion method such as fungal solid state fermentation (SSF)
is suggested [2]. Thus, the objective of this study was to examine degradation of sago pith
waste by selected fungal cultures in solid state condition.

2. Materials and Methods
2.1. Fungal cultures and fermentation
Fungal cultures were isolated from soil, decayed woods and animals manure. The isolation
media was potato dextrose agar (PDA) supplemented with 100 µg/ml ampicillin and 200 µg/ml
chloramphenicol to eliminate the growth of bacteria and yeast. Fermentations were conducted
according to solid state cultivation using 15 grams of SPW moistened with 10 ml of distilled
water, autoclaved and inoculated with mycelial agar plugs from the purified fungal cultures.
SPW were incubated in 500 ml Erlenmeyer flasks at 30°C for 30 days with 2 replicates per
treatment.
2.2. Enzyme activities and composition of monosaccharides
Fungal cell mass was estimated from the dry fermented SPW by the chitin assay using glucosamine hydrochloride as standard. The fermented substrates were homogenized with sterile
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distilled water, centrifuged and the resulting supernatants were analysed for carboxymethylcellulase (CMCase) and xylanase activities. Glucose and xylose were quantified from the
filtered supernatant by using HPLC (Waters 2690 USA) and the refractive index detector. The
column was COSMOSIL sugar-D and the mobile phase consisted of acetonitrile and water
(70:30) with a flow rate of 0.7 ml/min.

3. Results and Discussion
A total of 30 fungal isolates were assesed and 9 isolates grew well on SPW medium. The fungal
cell mass in the fermented SPW was in the range of 15.3 to 18 mg/g DM (Table 1). The isolates
demonstrated significant activities of CMCase and xylanase. The maximum activities were
4480.9 U/g DM and 5531.0 U/g DM, respectively and the corresponding monosaccharides
released upon degradation of SPW were also significant. Six isolates (112, 115, 118, 130, 136
and 137) degraded SPW into glucose to a significant level but only 4 isolates (115, 130, 136
and 137) increased significantly the xylose levels. In many instances, cellulolytic activities of
fungal cultures were increased in solid state fermentation conditions compared to submerged
fermentation (SmF) and strongly affected degradation of the lignocellulosic materials [3].
Table 1 Carboxymethylcellulase and xylanase activities of SPW treated with different fungal isolates

Fermentation

Fungal cell
mass
(mg/g DM)

CMCase
(U/g DM)

Glucose
(mg/ml)

SPW-Control
(uninoculated)

0.51d

0

1.2e

0

6.2e,f

16.8a,b,c
17.5a,b
15.3c
16.2b,c
18.0a
17.3a,b
15.5c
17.9a,b
17.2a,b
0.49

1731.6d
2427.0c
592.7e,f
2483.8c
4480.9a
717.6e
897.0e
3213.0b
2600.4c
188.11

65.1c
103.6a
9.4d
61.6c
98.9a
5.1d,e
2.7e
70.6b
73.4b
1.57

4133.3a,b
4419.4a,b
811.3e
3905.8b,c
5531.0a
2342.2d
2523.8d,c
5163.7a,b
4848.7a,b
447.39

12.6c,d,e
33.7a
6.9e,f
9.6e,d,f
27.5a,b
4.9e,f
0.8f
20.2b,c,d
22.9a,b,c
3.33

SPW-112
SPW-115
SPW-117
SPW-118
SPW-130
SPW-131
SPW-133
SPW-136
SPW-137
S.E.M.

Xylanase
(U/g DM)

Xylose
(mg/ml)

Values are means of 4 readings. S.E.M.: standard errors of means. a,b,c: Means with different supercripts within a
column are significantly different (P<0.05). g DM: gram of dry matter

4. Conclusion
Fermentation conditions designated as SPW-115, 130, 136 and 137 demonstrated promising
combinations of SPW-fungus and could be beneficial for further treatment of SPW for animal
feed production.
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Abstract This trial was carried out to investigate the effect of different levels of protein in concentrate
diets on plasma progesterone concentration during first oestrous cycle as an indicator of ovarian activity
in Etawah grade (EG) goats. Twelve young female EC goats were assigned to a randomized block
design according to liveweight and received different level of crude protein in concentrate diets for 20
weeks trial. Animals were given King grass ad libitum and 400 g of concentrate diet of three different
crude protein levels 14% (R1), 16% (R2) and 18% (R3) by using RCBD. When the animal showed the
first sign of oestrous (puberty), blood samples were collected once every 3 days for one oestrous cycle
to determine progesterone concentration by mean of EIA. Treatment diets had a significant effect on
crude protein intake, average daily gain, feed conversion ratio and plasma progesterone concentrations
(P<0.05). Plasma progesterone concentrations for R1, R2 and R3 diets were 0.11-3.99 ng/ml, 0.15-5.60
ng/ml and 0.91- 4.11 ng/ml, respectively. It could be concluded that the 16% crude protein in concentrate
diets gave the highest plasma progesterone concentration during the first oestrous cycles in EG goat.
Keywords Protein, Concentrate diet, Plasma progesterone, Oestrous, Etawah grade goat

1. Introduction
Nutrient is one of the limiting factor in animal production in Indonesia which has low quality
forages due to low protein and high fiber contents. A feeding strategy through supplementation
of protein can be applied to obtain optimum productive and reproductive performances.
Performances of production and reproduction were influenced by protein intakes [1, 2] and its
protein characteristics [3].
Plasma progesterone concentration is usually used as an indicator for ovarian activity.
Progesterone is a steroid hormone secreted mainly by cells of the corpus luteum, placenta and
adrenal gland. In goats, the length of a normal oestrous cycle was in the range of 20 – 21.6
days [4, 5], and puberty (first onset of oestrous) was attained at liveweight of 28 kg. The major
factors controlling the onset of puberty are liveweight and growth.
High protein intake increases growth, ovulation rate and litter size, but the effect of feeding
large amounts of protein on fertility is not completely known. The high level of protein in diets
related to lower [2] and higher [3, 6] plasma progesterone concentration. Therefore, the aim
of present trial was to evaluate the effect of different levels of protein in concentrate diets on
plasma progesterone concentration during the first oestrous cycle in EG goats as an indicator
of ovarian activity.
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2. Materials and Methods
Twelve young female EG goats were assigned to a randomized block design according to liveweight and received different levels of crude protein in concentrate diets. The mean of initial
liveweight of goats were 17.48 ± 1.29 kg. They were offered King grass ad libitum and 400
g/d concentrate diets for a period of 20 weeks. The concentrate diets were formulated based
on different levels of crude protein (CP) that were R1=14% CP, R2=16% CP and R3=18% CP
as dry matter basis. Feed intakes were measured every day and goats were weighed weekly.
When the animal had reached liveweight of above 25 kg and showed first sign of oestrous,
blood samples were collected once every 3 days for 21 days (one oestrous cycle) to determine
progesterone levels. The concentration of plasma progesterone were analysed using Enzymeimmunoassay (EIA).

3. Results and Discussion
The treatment diets had no significant effects on DM intake as shown in Table 1. The intake
of CP was significantly difference (P<0.05) among the three treatment diets due to different
levels of CP in the diets. The intakes of neutral detergen fiber (NDF) and energy were not
significantly different (P>0.05). The treatment diets had also significant effects on average
daily gain (ADG) and feed conversion ratio (FCR) values (P<0.05).
Tabel 1. Feed intake and change of liveweight of Etawah crossbred goats receiving different level of
protein in concentrate diets during the trial
Parameter
Intake
DM (g/d)
CP (g/d)
NDF (g/d)
Energy (Mcal/kg)
Initial liveweight (kg)
Final liveweight (kg)1)
ADG (g)
FCR

R1( CP=14%)

R2 (CP=16%)

R3 (CP=18%)

SE

P

840
86.04c
447
3.12
17.70
28.12
74.43b
11.39b

834
91.70b
440
3.10
17.45
28.45
78.57ab
10.67ab

828
97.86a
452.82
3.07
17.28
29.52
87.48a
9.49a

12.23
0.91
8.47
0.046
0.67
0.41
3.03
0.48

>0.05
<0.05
>0.05
>0.05
>0.05
>0.05
<0.05
<0.05

Final liveweights were measured at 20 weeks diets treatment.
Different superscripts within the same raw are significantly different at P <0.05
1)

Both diets and day had a significant effect (P<0.05) on plasma progesterone concentrations
pattern as illustrated in Figure 1. The range of plasma progesterone concentrations during oestrous cycle for R1, R2 and R3 were 0.11-3.99 ng/ml, 0.15-5.60 ng/ml and 0.91- 4.11 ng/ml,
respectively. The trend of the pattern of progesterone change remained the same across the
three treatments. On day 12, 15, and 18, goats in R2 had significantly higher progesterone
concentration (P<0.05) than those of R1 and R3. The goats receiving 14% CP (R1) and 18%
CP (R3) had no sign subjected to chronic underfeeding and overfeeding, respectively, showed
no suppressed oestrous, and still in normal level of plasma progesterones.
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Figure 1. Mean concentration of progesterone in plasma of Etawah grade goats receiving different level
of protein in concentrate diets during oestrous cycle. R1= 14% CP in diet, R2= 16% CP in diet,
R3= 18% CP in diet.

The pattern of plasma progesterone levels observed during the oestrous cycle was similar to
that previously reported for Savanna Brown [1], Shiba [7] and South East African [8] goats,
which plasma progesterones during oestrous cycle in goat was vary between 0.01 to 8 ng/ml [1,
5, 7, 8]. The increasing level of protein from 7.10% to 10.83% [1] and from 5% to 11% [6] in
feed decreased the plasma progesterone concentration. However, the circulating concentration
of progesterone on day 12 of goat fed 20% protein were lower than those of 14% protein both
in the synchronized and subsequent oestrous cycles [2].
The mechanism related to higher plasma progesterone concentration in goats fed 16% CP
(R2) in this trial, might be related to higher intake of the protein than goats fed 14% CP (R1).
Furthermore, the mechanism related to lower plasma progesterone concentration in goats fed
18% CP (R3) might be related to the different on protein sources and degradability of protein
[3]. Goats fed higher CP might be also associated with excess protein intake resulting in high
plasma urea nitrogen (PUN) concentration, as reported earlier [9] that the concentration of
PUN greater than 16 mg/dl decreased of pregnancy rate. Feeding large amounts of protein can
also alter uterine environment by reducing uterine pH [10].

4. Conclusion
It can be concluded that the 16% crude protein in concentrate diets gave the highest level of
plasma progesterone during first oestrous cycle in goat.
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Abstract Supplementation Multi-Nutrient No Molasses Feed Supplement (MNMFS) in the diet of
Etawah Grade goat was done to investigate the effect of thus feed supplement on nutrient intake and
digested nutrient. Ten lactation goats were divided into two groups of treatment. In first group, as
control, goats were fed with diet that usually farmer offered to the animal. Whereas for the second group
animals were fed with the same diet of the first group plus MNMFS as much as 100g/head/day. Statistic
analysis for the data used analysis of independent sample t test. The result showed that supplementation
of MNMFS in diet increased significantly intake of nutrient including dry matter (DM), organic matter
(OM), crude fiber (CF), crude protein (CP), extract ether (EE) and nitrogen free extract (NFE). The
digested nutrients tended to be higher in the treatment group. In conclusion, supplementation of MNMFS
in goat diet improve nutrient intake and tended to increase the nutrient digestibility.
Keywords Dairy goat, Digested, Feed supplement, Intake, Molasses

1. Introduction
Post parturition is a critical time for does because the demand of nutrients is high due to support
for milk production and to recover the body condition. Lactating goat will draw upon body
reserves in early lactation to meet the nutrient particularly energy requirement when feed intake
lags behind nutrient demand [1]. Moreover, level of nutrition requirement by dairy animals is
higher than that of meat-producing animals [2]. Several study indicated that supplementation
in the diet increase nutrient intake and digestibility which lead to improving productivity.
Supplementation of multinutrien block as feed supplement increased straw consumption in
cow as well as the DM digestibility [3]. MNMFS increase feed intake and weigh gain of sheep,
weigh gain and nutrient digestibility of cattle [4], and feed intake of dairy cow [5]. MNMFS
is derived from development of feed supplement from urea molasses multi-nutrient block
(UMMB) and multi-nutrient feed supplement (MFS). Both of them contain molasses which is
high price and difficult to find in some areas. In Base on those information the objective of this
study was to evaluate supplementation of MNMFS in early lactating does diet and it’s effect
on nutrient intake and nutrient digestibility.

2. Materials and Methods
Ten lactating Etawah Grade goat does were used in this research. Goats were divided into 2
groups of feed treatment. First treatment as a control was fed as common given by the farmer,
that consist of 70% forage and 30% concentrate base on dry matter. The second group was the
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same with first group with supplementation of MNMFS as much as 100g/head/day. Nutrient
compositions of feed material in this research were presented in Table 1. The treatment was
given for five weeks begin from two weeks before partum. Data collection was done for 7
days started from two weeks after parturition. Parameters measured were intake and the value
of digested of DM, OM, CP, CF, EE, and NFE. Independent sample T test were used in this
research for data analysis.
Table 1. Nutrient composition of diet lactating does
Dry matter bases (%)

DM
(%)

OM

CP

CF

EE

Ca

P

NNE

TDN*

Pennisetum purpoides

17.53

90.46

10.07

39.98

4.64

1.72

1.53

32.25

61.70

Gliricidia maculata

25.20

84.39

23.00

22.06

8.42

0.73

0.33

30.90

80.72

Concentrate

87.81

86.34

9.46

12.6

4.63

1.49

0.73

58.17

56.74

MNMFS

83.47

89.28

24.84

13.44

4.62

4.79

0.70

46.38

65.67

Feed materials

*based on calculation [6]

3. Results and Discussion
Supplementation of MNMFS in the does diet increased intake of DM, OM, CP, CF, EE and
NFE (P<0.01) (Table 2). This result in line with previous research, which is supplementation
of concentrate in sheep also increased the DM intake [7]. Feed supplement, feeding blocks,
resulting a stimulation of intake of the basal diet. Feeding block in feed without any concentrate
supplementation increased DM intake higher than supplementation with concentrate only
[3].
Table 2. Consumption of dry matter, organic matter, crude fiber, extract ether, crude protein and non
nitrogen extract (g/kg body weight/day) of Etawah Grade goat
Variable
Dry matter
Organic matter
Crude protein
Crude fiber
Extract ether
Nitrogen free extract
a,b

Control

Supplemented MNMFS

36.20 ± 0.19
31.82 a ± 0.15
4.96 a ± 0.04
9.33 a ± 0.06
1.88 a ± 0.07
15.64 a ± 0.08

37.97b ± 0.39
33.38b ± 0.29
5.39b ± 0.05
9.62b ± 0.07
1.95b ± 0.02
16.43b ± 0.18

a

mean with different superscript in the same row significantly different (P<0.01)

DM intake as expressed on percentage of body weight (BW) were 3.62% and 3.79% respectively
for control and supplemented goat. DM intake in this research was in line with DM intake of
Etawah Grade post-partum to 3 weeks, 3% – 3.2% BW [8]. The increasing of nutrient intake
caused the nutrient digested tended to be higher on supplemented diet, even the increasing were
not significant (Table 3). Suplementation of digestible carbohydrate significantly increase the
growth of rumen microbes [10] which will increase the digestion of feed material. Therefore
the digestibility of nutrients were not significantly different. Digestibility of DM for control
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and supplemented goat diet respectively were 77.48% and 79.51%, OM 79.29% and 81.05%,
CP 82.15% and 83.26%, CF 78.16% and 81.80%, EE 77.45% and 77.82% and NFE 79.28%
and 80.29%.
Table 3. Digested of dry matter, organic matter, crude fiber, extract ether, crude protein and nitrogen
free extract (kg/day) of Ettawah Grade goat
Variable

Control

Dry matter
Organic matter
Crude protein
Crude fiber
Extract ether
Nitrogen free extract

1402.4 ± 106.8
1261.2 ± 84.9
203.8 ± 13.9
364.9 ± 23.3
72.7 ± 8.9
620.3 ± 53.0

Supplemented MNMFS
1509.8 ±
1353.1 ±
224.6 ±
393.6 ±
76.1 ±
659.52 ±

113.1
92.6
16.4
26.1
10.5
49.4

Several study indicated that effect of addition feed supplement on feed digestibility were
varies. DM digestibility of straw was higher in addition of molasses urea block [10]. DM, OM,
CP, acid detergent lignin (ADL), hemicelluloses and energy digestibility were significantly
higher in sheep fed with concentrate mixture than those in forage alone [11]. While infusion
of urea and slow release urea has no effect on digestibility of DM, OM, NDF, EE and NFC
except the CP [12].

4. Conclusion
Supplementation of MNMFS in early lactating Etawah Grade goat improved nutrient intake
including DM, OM, CP, CF, EE and NFE, while the digestibility of those nutrients tended to
be higher.
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Abstract The purpose of this study was to establish a database identifying the constraints to, challenges
of and opportunities for rearing goats in Bali Province. Questionnaire surveys and measurement of
the biological and productivity parameters of goats were conducted to determine the profiles of goats
and farmers in Banjar Belulang, Buleleng Regency in September 2013. Thirteen of 57 goats owning
families, and 117 from a total of 459 goats in Banjar Belulang were systematically sampled. Integrated
farming of coffee and goats has been practiced for a long time by the farmers in this Banjar and there
were 7 Small (5–10), 4 Medium (11–20) and 2 Large (>20) flocks of goats. Goats were penned in
coffee plantations and fed Gamal (Gliricidia sepium), Kaliandra (Caliandra calothrysus), King grass
(Pennisetum purpureum) and Jackfruit (Artocarpus heterophyllus). The farmer with the largest flock
milked their goats and sold whole milk and other milk products. Training in goat management and
providing calendars for data recording are recommended so that farmers are able to increase goat
production.
Keywords Goats, Bali, Database, Questionnaire, Parameters

1. Introduction
Goats are a livestock species that can be used to alleviate poverty and supply animal protein to
alleviate human malnutrition. Knowledge of the biology and the parameters of productivity and
reproduction of goats are important for improving their production. Recording parameters of
productivity e.g. live-weight of goats requires time and is worthwhile as farmers who regularly
weigh their goats usually pay more attention to their health, breeding and growth rates, and
thus the productivity of their goats. Although knowing the live-weight of goats is valuable, this
is often difficult to achieve as scales are costly and to overcome this problem, calibrated tape
measurement can be used to estimate the live-weight of livestock.
There is currently very little information about measures of productivity and reproduction of
goats or goat rearing systems in Bali and as such there are no clear target goals for the future
of the goat industry in Bali. Thus, it is essential to conduct a baseline study of goat production
by smallholder farmers in Bali. To start this process, a case study of goat farmers and their
goats in Banjar Belulang was undertaken where a subsample of smallholder goat farmers were
interviewed about their goats and measurements recorded from their goats. In addition, other
factors influencing goat production in in Banjar Belulang were also assessed.

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

267

2. Materials and Methods
The questionnaires consisted of two parts with the first questions about the goat farmer e.g. their
age, gender, education, sources of income and the second questions were about the goats e.g.
the number of goats, flock composition, breeding history and feeding systems. Thirteen of the
total 57 household families in Banjar Belulang were systematically sampled in early September
2013 and these families owned 117 of the 459 goats in the Banjar. Data were collected on the
goats owned by the farmers that completed the questionnaires and this included measurements
of the goats age (from teeth), sex, body weight (kg), body length (cm), chest circumference
(cm), chest depth (cm), height at wither (cm) and rump height (cm). These measurements will
be used to produce a calibrated tape measurement to estimate live-weight of goats.

3. Results and Discussion
3.1. Animal ownership and flock composition
Average flock size in Banjar Belulang was 15 goats ranging from 5 to 54 goats. There were 7
Small (5 – 10), 4 Medium (11 – 20) and 2 Large (> 20) flocks of goats. It was useful to classify
the size of the flock owned by farmers as this is relevant to the rearing management practices
used as well as future management plans. This information can be used to identify successful
feeding and rearing systems and thus influence the capability of farmers to increase their flock
size in the future. For example the farmer who had the largest flock size was able to milk
their goats and sell whole milk and produce milk products. More investigation is needed to
understand the success of their production system.
3.2. Feeding systems
Banjar Belulang smallholder farmers grow coffee which is intercropped with goat’s feed
including Gamal (Gliricidia sepium), Kaliandra (Caliandra calothrysus), King grass
(Pennisetum purpureum) and Jackfruit (Artocarpus heterophyllus). The quality and quantity of
feeds given to goats is based on their requirements, but at times this was not met, particularly
in the dry season. This situation was more serious for big flocks when goat farmers only have
a small coffee plantation. The farmers of these flocks were unable to access feed and buying
concentrate is uncommon. Fermenting coffee fruit skins could provide additional feed for
goats. Sablung leaves are commonly fed to does just weaned from their kids as farmers believe
that feeding Sablung leaves can stimulate does into oestrus. More investigation is required to
determine feeds available to meet the needs of goats and the secondary compounds contained
in Sablung leaves.
3.3. Breeding systems
Smallholder farmers in Banjar Belulang rear Etawah, Kacang, Peranakan Etawah and Benggala goats, and their crossbreds. The farmers with small flocks usually did not have bucks or
the bucks were too young for mating. Therefore, borrowing bucks from other farmers is common. As goats were penned in coffee plantations, that were a distance from the farmers’ home,
observing does’ in oestrus was difficult and often resulted in oestrus being missed. Thus kidding intervals became longer. Furthermore farmers do not keep records and as such breeding
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is unplanned. Therefore it is recommended that farmers keep records in order to enable them
to plan, and to evaluate their goat breeding, to improve goat production in Banjar Belulang.
3.4. Measurement of goats
There is an opportunity to develop equations correlating live weight and linear measurements
for goats in Banjar Belulang. These linear dimensions can be used to estimate live weight as
shown in Table 1. The correlation between rump height and live weight both in male kids (0.94)
and goats (0.95) in Banjar Belulang has the highest r2 value whilst the lowest value of r2 (0.70)
was found in the correlation between chest depth and body weight in male goats. Correlations
between the chest circumference and body weight or chest depth with body weight had r 2
values higher in younger kids than in older goats; whereas the correlations for body weight to
the body length, height at wither or the rump height in older goats had higher r 2 values.
Table 1. Values of r2 for BL/BW; CC/BW; CD/BW; HW/BW; and RH/BW of goats reared in Banjar
Belulang, Sepang Village
Measures

I0 ♀ kids

I0 ♂ kids

All I0 kids

Females

Males

All goats

BL/BW
CC/BW
CD/BW
HW/BW
RH/BW

0.89
0.84
0.85
0.89
0.78

0.72
0.94
0.91
0.92
0.94

0.80
0.86
0.86
0.90
0.87

0.89
0.91
0.91
0.92
0.90

0.79
0.71
0.70
0.95
0.95

0.84
0.83
0.80
0.93
0.92

BW (body weight); BL (body length); CC (chest circumference); CD (chest depth); HW (height at wither) and RH
(rump height). I0 = no adult Incisors (<1 year).

A constraint faced during this preliminary research was that the local farmers who assisted
with goat measurements were not strong enough to weigh the mature does and bucks. As a
result, heavier does and bucks were not weighed. Therefore, the r2 values for mature does and
bucks may have been lower because of small sample size. In the future, other personnel who
can provide the required assistance will be employed in order to obtain better measurements
of all goats including the mature does and bucks.

4. Conclusions
Guidance in goat management and providing Balinese calendars are recommended so that
farmers can more easily record the parameters of goat productivity as their daily activities
included goat rearing related to their belief. Methods of easily and cheaply estimating liveweight
need to be made available so farmers can easily weigh their goats at critical times such as at
birth, weaning, first maturity, first and subsequent matings, and when goats are sold. In the
future, this study is expected to develop reliable equations correlating live weight and linear
measurements for goats in Banjar Belulang. These can then be used to estimate the live weight
of goats in Bali province, including in Banjar Belulang, to improve their management.
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Abstract The study was conducted in Sirohi district of Rajasthan with the objective to know the
extent of ‘‘Adoption of Scientific Goat Management Practices and Constraints Faced by the Goat
Farmers’’. A semi-structured interview schedule was used to collect information by personal interview
method from 480 households in Sirohi district. The study revealed that, about 73.50 per cent of the
respondents possessed medium level of adoption. Among the goat care and adoption practices, all the
farmers adopted Sirohi goat breed and feeding of colostrum within one hour of birth. Among feeding
practices, small quantity of green fodder was offered to the lactating does and milk feeding to the new
born kids was also adopted in the study areas. Among goat breeding practices, natural mating was the
common method of breeding. The wealth care practices were very poorly adopted which was evident
from poor vaccination and deworming of goats. Among goat marketing practices, the fixing of rates
was based on live body weight of goats at the age of 3 to 6 and 6 to 9 months. The study also reported
that shortage of grazing land, lack of information about diseases, high cost of concentrates and lack of
awareness about fodder storage technique, lack of artificial insemination were the major constraints
faced by goats farmers.
Keywords Adoption, Constraints, Sirohi goat, Management, India

1. Introduction
Goats play an important role in generating employment, income, capital, storage and improving
household nutrition [1]. Though, goats in India yield 480 million kg meat, 2220 million kg milk
and 110 million kg skin for the leather industry annually, the average meat yield is low which
may be due to poor feeding and faulty management [2]. In the study areas, the farmers who raise
goats are yet ignorant of scientific management practices [3]. If all scientific production and
management practices are properly operated, then it would be possible to reach the desired level
of milk and meat production. Therefore, the present study was undertaken to find out the lacuna
to improve production performance of goat and constraints faced by the goat farmers in Sirohi
district of Rajasthan, India.

2. Materials and Methods
The study was conducted in three tehsils of Sirohi district of Rajasthan - Sirohi, Abu Road and
Pindwara. Four villages from each tehsil were selected randomly and from each villages, forty
goat households were selected purposively and making a sample size of 480 goat keepers. It
was confirmed that each goat keeper had a minimum of 5 goats. An interview schedule was
developed keeping in mind the objectives of the study to get valid and complete information
about the study. The five major aspects studied were - Personal information of the respondents
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family and his background, Feeds and feeding, Management practices, Health care, Breeding
management, Marketing and record keeping were included in the study. The data were analyzed
as per statistical treatments used by [4].

3. Results and Discussion
The collected interview data are presented in Table1.
Table 1. Constraints faced by goat keepers in goat production and management practices
S.No.

Constraints

1.

Care and Management
•
Lack of knowledge about goat-rearing
•
Shortage of grazing land
•
Lack of land water and electricity
•
No. training facility for goat farming
•
Lack of information about housing
Feeding Management
•
Lack of knowledge about fodder production
•
Not aware of fodder storage technique
•
Lack of information about feeding of goat
•
Lack of information about feeding of kid
•
Poor information for pregnant doe feeding
•
High cost of concentrates and other feed

2.

3.

4.

5.

Breeding Management
•
Lack of knowledge about pregnancy
•
Poor knowledge about selection of breeding
doe and buck
•
Difficult in identifying heat
Health care and disease control
•
Non-availability of vaccine in time
•
Lack of knowledge about naval chord cutting
•
Lack of knowledge about diseases of goat
•
Lack of knowledge about deworming
•
Lack of knowledge about disinfection
•
Lack of knowledge about first aid
•
Lack of knowledge about veterinary services
Marketing and record keeping
•
Lack of knowledge about goat selling
•
Lack of information about record keeping
•
Lack of knowledge information about type of
record
•
Inadequate financial and loan facilities

Frequency

Percentage

Rank

130
330
136
245
174

27.08
67.75
28.33
51.04
36.46

XV
I
XIV
VI
IX

210
317
113
95
145
263

43.75
66.04
23.54
19.79
30.21
54.79

VII
I
XVII
XVIII
XIII
V

164
285
163
119

34.17
59.37
33.96
24.79

XI
III
XII
XVI

330
275
314
309
79
130
290

68.75
57.29
65.42
64.37
16.46
27.08
60.42

I
IV
II
II
XIX
XV
III

185
290
130

38.54
60.42
27.08

VIII
III
XV

170

35.42

X

The percentage of total family members involved in goat farming was 71.40%. The involvement
of female and child to the goat rearing activity was higher as compared to male. The study
revealed that majority of the goat keepers belong to medium size family category followed by
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small and big size families. It was observed that all the goat keepers adopted Sirohi goat as
it is a dual purpose breed and colostrum feeding within one hours of birth to the young one.
Further about 86.87% farmers followed grazing while remaining 13.15% farmers followed
semi-stall feeding. This finding is in line with findings of [2] and [5]. In the study are, about
41.25% farmers made several efforts to reduce mortality rate of kids. Majority of goat keepers
(73.75%) did not adopt cutting of navel cord which was mainly due to fear of complication
during cutting of navel cord.
3.1. Adoption of goat feeding management practices
It can be observed that majority of farmers fed milk to new born kids, green fodder to does,
special feed after kidding while green fodder and concentrate feed was also fed to buck daily
as per requirement. [4] also reported that medium and small category goat keepers did not
adopt the scientific methods of feeding goats which is similar to present study.
3.2. Adoption of goat breeding management practices
None of the farmers broke water bag during kidding and maintained out breeding buck per 20 to
25 does mostly for natural mating of goat. The age of breeding buck and age of does at the time
of breeding was 2 to 7 years and 12 months respectively in the study area. Among goat breeding
practices, majority of goat farmers did not select goats based on genetic potential for breeding.
Among health care management practices, goat farmers followed measures for tympany and
enterotoxenites while, practices, like vaccination and control against internal and external
parasites were not adopted by majority of the farmers. Majority of goat keepers fixed goat
prices based on live weight at 6 to 8 months of age during heavy demand season in the market.
Majority of goat keepers also curled non-productive animals for profitable goat farming.
3.3. Constraints faced by goat keepers in goat production and management practices
Among goat care and management practices, shortage of grazing land, lack of training, nonavailability of land, water and electricity, lack of knowledge about goat rearing and nonavailability of information about housing were the major constraints in the study area. Almost
similar findings were reported by [5]. The goat owner faced high cost of concentrate feeds
and lack of knowledge and technologies for storage of fodder as major constraints as far as
feeding management was concerned. With regards to goat breeding practices, non-availability
of improved and prolific breeding buck and lack of knowledge about pregnancy were major
constraints.

4. Conclusion
The study concluded that majority of goat keepers had medium adoption level of improved
practices, goat feeding practices were poorly adopted in the study area. Goat health care and
diseases management practices and breeding practices are poorly adopted. The farmers faced
various constraints in goat farming which must be well addressed by various public and private organizations. Therefore, the extension system operating in the area should design appropriate extension methods to improve adoption and diffusion of innovative technologies for
rural transformation.
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Abstract Livestock sector contributes around 55.4 and 11.9% to agriculture and GDP respectively,
according to economic survey of Pakistan 2012-2013. The goats population has been estimated about
64.9 million (M). Keeping in view the utilization of these animals in the country, a pilot epidemiological
survey was conducted to find out the major parasitic problems of goats in and around Derawar fort
area, Cholistan. Data regarding 662 goats was collected from 25 tobas of Cholistan during June 2012 to
June 2013. The data was analyzed statistically by chi-square test. Out of 662 goats, 261 (39.42%) were
found positive for parasites. 233 (35.20%) goats were found positive for gastrointestinal parasites while
28 (4.23%) were positive for external parasites including ticks 20 (3.02%) and mange 8 (1.21%). The
higher prevalence of parasites in the study area may be due to pasture grazing, poor management and
lack of extension work. In this regards proper management and control measures should be adopted to
minimize the Parasitic Problems.
Keywords Surveillance, Cholistan, Parasite

1. Introduction
According to economic survey of Pakistan livestock sector contributed almost 55.4 per cent
of the agriculture share and 11.9 per cent to GDP of Pakistan, during 2012-2013. The goat
population has been estimated about 64.9 million which yielded 0.840 M tons milk and 0.643
M tons mutton for human intake. Major health problem in goats is parasitic infestation [1]. They
cause loss of body weight, poor body condition, low birth weights and difficulty in kidding.
The animals become susceptible to other health problems due to parasitic infestation which
can lead to death [2]. Therefore it is important to control parasites through better management
as in developed countries, knowledge on prevalence of these parasites is mandatory.

2. Material and Methods
The present study was conducted in Cholistan, Punjab from June, 2012 to June, 2013. For
this purpose, a total of 662 goats from 25 tobas of Cholistan were examined. Information
related management, deworming, feeding system and housing conditions were recorded. The
fecal samples were collected directly from the rectum of the animals in separate self sealed
polythene bags for coporological examination by direct smear method as described by [2].
The collected date was analyzed statistically by Chi-square test to find out the prevalence in
goats.
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3. Results and Discussion
The data showed that out of 662 goats, 261 (39.42%) were found positive for parasites. Gastrointestinal parasites were found in 233 (35.20%) goats while 28 (4.23%) goats were positive for
external parasites including ticks 20 (3.02%) and mange 8 (1.21%). The results of this study
are congruent to [4] and [5] who reported 52% in Southern Punjab, Pakistan and 55.47% in
Ethiopia, respectively.
Table 1. Prevalence of parasites of goats of Derawar Fort Area, Cholistan
Parasites
Gastrointestinal
External
Total

Goats (n=662)
Positive no.
233
28
261

Prevalence (%)
35.20
4.23
39.42

(χ2 = 3.835, df= 1, p=0.081)

4. Conclusions
Parasitic infestation both external and internal is prevalent in goats in the study area and proper
control measures should be adopted to control the parasitic problem. The higher prevalence
of parasites in the study area may be attributed to illiteracy, poor management and lack of
deworming practices.
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Abstract Evaluation on standardized 180-d milk production ability was conducted for 106 Saanen does
under an intensive management. Repeatability (r) of milk yields was estimated by variance analysis
within and between animals, while milk producing ability was calculated by the Most Probable Producing
Ability (MPPA) method. Repeatition on milking ability in Saanen does was good (r = 0.3270), whereas
mean value of the MPPAs was 268 liters (190-387 liters).
Keywords Repeatability, MPPA, Milk Yield and Saanen Does

1. Introduction
Dairy goat has a quite significant role in completing milk yield for Indonesian society. Breeding does of having good ability in producing high milk yield are essential to make profitable
on this business. Selecting does for improving milk ability requires evaluation on real milking
ability and breeding value, so the results can implicate genetic potency of does in producing
milk [1]. The most probable producing ability (MPPA) is one of methods that frequently used
in identifying a doe as good milk producer in remaining her good milk production on subsequent lactation [2]. Estimation on the values of MPPA should be done to predict milk yields of
does on next lactation(s). Animals at high MPPA ranks should continuously be given the opportunity in producing milk yield, so they can increase milk production in the farm. This study
was aimed at evaluating MPPA values based on standardized 180-d milk yields in Saanen does
kept under an intensive management.

2. Materials and Methods
This study was done in Saanen does at PT Taurus Dairy Farm, Sukabumi, West Java, during
2000-2011. Data were milk yields from 106 does of having lactation lengths more than 120
days. Milk yields from short lactation lengths were standardized to 180 d, while those from
the long ones (≥ 270 days) were cut to 180 d. Milk yileds were then standardized to the 4th lactation period. Correction factors for different lactation lengths and lactation periods were used
from the CF values developed from Saanen does as the results from the previous study.
Repeatability was estimated by variance component analysis within and between does, while
milking ability were analyzed by the Most Probable Producing Ability (MPPA) [2].
. was for average milk yield at the farm,
milk yield of an animal, n for record number per doe, and r for repeatability.
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3. Results and Discussion
Milk yields standardized at 180-d lactation length of Saanen goat at lactation periods of 1, 2,
3, 4, 5 and 6, from 80, 68, 54, 34, 21, and 36 records were, respectively, 242 ± 94, 260 ± 84,
263 ± 83, 262 ± 91, 244 ± 80 and 252 ± 84 liters; so the average of milk production was 276 ±
97 liters. Milk yields for the corresponding lactations of Saanen goat in dry region of Sudan
were 206, 342, 328, 368, 369, and 358 kg respectively [3]. One of reason for a higher milk
production of Saanen goat from the previous study was due to those milk productions based
on complete lactation lengths, which was within 194-212 d.
Estimated repeatability of milk yields of Saanen does from the current study was obtained for
r = 0.3270 ± 0.0520. This suggested that the ability of does to maintain their milk producing
ability was quite well. The value of repeatability of milk yields of local dairy goat in tropical
Mexico was slightly higher, between 0:36 to 0:39 [4]. The repeatability of Saanen does in the
current study was then used to calculate milk production ability of each of lactating Saanen
does.
Based on the evaluation of the MPPA on the total number of 106 Saanen does, it was obtained
that 180-d standardized milk yields of Saanen goat had an average value of MPPA amounted
for 268 liters. The highest MPPA was 387 liters, whereas the lowest one was 190 liters. Table
1 listed for around 10% of Saanen does that had the MPPAs at the best ranks, which was
identified for a number of 10 does.
Table 1. Average of 180- milk yield (liter) and the most probable producing ability (MPPA) at the 25%
best rank in Saanen does
Animal ID/
Number

∑
Lac.

Milk
yield

MPPA

Rank

Animal ID/
Number

∑
Lac.

Milk
yield

MPPA

Rank

TDF 82
9007
9013
8072
9003

2
7
8
1
7

524.9
562.3
473.5
463.0
466.1

387.3
371.3
345.5
333.0
330.0

1
2
3
4
5

9018
8079
9039
8021
9008

9
1
2
2
1

419.7
446.8
449.0
350.5
436.7

328.5
327.7
325.0
324.4
324.4

6
7
8
9
10

For those Saanen does of having the MPPAs at 10% best showed that the 1st rank was positioned
by the doe of No. 82 TDF with the MPPA by 387 liters, whilst the 12th rank was for the doe of
No. 8021 with the MPPA by 318 liters. All of these high ranked does should be maintained for
having the opportunity of producing milk on the following lactation(s).
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Figure 1. Average MPPAs of breeding does

Figure 1 describes the average values of MPPAs of different breeding stocks of Saanen
does that could be functions as to producing candidate AI mating males (Group 1), produce
candidate natural mating males (Group 2), maximum breeding does (Group 3), and general
breeding does (Group 4) according to [2].

4. Conclusion
Evaluation of standardized 180-d milk producing ability in Saanen does kept under an intensive
management showed repeatability of does in producing milk was quite well (r = 0.3270 ±
0.0520) with the average of MPPAs by 268 liters (190-387 liters).
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Abstract The aim of this study was to identify a suitable mathematical model for describing the lactation
curve of Saanen goat in Thailand. Test day milk yield 270 records of first lactation from 39 does were
used. Three function (Wood, Legendre polynomial function, Morant and Gnanasakthy function) from
the literature were used to fit the standard lactation curves. Among them the Legendre polynomial
function appeared the most appropriate according to adjusted coefficient of determination.
Keywords Lactation curve, Mathematical function, Milk yield, Saanen goat

1. Introduction
Lactation curve is providing a concise summary of the pattern of milk yield. The shape of the
resulting lactation curve provides valuable information about the biological and economic efficiency [1]. The lactation curve is the mathematical function representation of the physiological response of milk production throughout the milking period. It provides useful information
for breeding programs and management practices. Different mathematical models have been
evaluated for their ability to describe lactation patterns of milk yield as well as the ability to
predict cumulative milk yields from partial records [2].
The shape of the lactation curve is greatly affected by environmental conditions [3]. Saanen
goats were imported for breeding program in Thailand. Hence, fitting the mathematical function to describe the lactation curve under Thailand would need more information. Thus, the
objective of this study was to compare mathematic functions used for describing lactation
curve of Saanen goat in Thailand.

2. Materials and Methods
First lactation records of test–day milk (10th, 20th and 30th of month) were obtained from Yala
breeding and research center, Department of Livestock Development, southern of Thailand.
These comprised 270 records of Saanen goats between 2010 and 2013. The raw data were
thoroughly edited and validated before analyses. Records were eliminated if days in milk were
less than 5 days or greater than 150 days and number of records per doe less than 6.
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Three mathematic function were used to fit the lactation curve in this study:
1. Wood function (WD) [4]:
,
2. Legendre polynomial function (LG) [5]:
,
where

and

3. Morant and Gnanasakthy function (MG) [6] :
,
where
is test–day milk yield (kg) in the t-th day of lactation and a, b, c and d are
parameters.
The parameters were estimated from a non-linear regression analysis using the NLIN procedure
of SAS (1996) with Marquardt methodology.
Goodness of fit of models was evaluated according to the following criteria: 1) Adjusted
coefficient of determination (
, where SSE= sum
square error, SST= sum square total, n= number of observation and p= number of parameters).
, where RSS= residual sum square, n

2) Residual standard deviation (
and p see above).

3. Results and Discussion
The estimated parameters and goodness of fit for the function in this study is presented in Table
1. The results show that RSD of all functions were slightly different, however,
of LG had
higher than others function. This result indicated that LG provided more accurate than other
functions which considered from the higher
values. This result was in an agreement with
previous study showing that LG was appropriate for lactation curve in Alpine breed [4].
Table 1. Estimated parameters of first lactation curve, Adjusted coefficient of determination (
Residual standard deviation (RSD) for different functions
Function
WD
LG
MG

a

b

c

1.128
0.927
0.286

0.0404
-0.1634
-0.0045

0.0048
-0.0122
0.7220

RSD

d

-1.180

) and

0.857
0.863
0.857

0.391
0.391
0.390

4. Conclusions
Result of the present study, LG was appropriate to describe the lactation curve which provide
the high value of
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Abstract The program of Ettawa-crossed goat recording system has been carried out in Samigaluh,
Kulon Progo District to develop Village Breeding Centre (VBC). Initially, a goat herd namely “Menoreh
Maju” located in Kayu Gede, Samigaluh was a pilot program. Twelve farmers and total 74 heads of
goat were involved in the program. The recording system program was initiated with the purpose of
achieving genetic improvement in VBC as superior kid goat producers. Community mentoring method
was used to achieve the goal of the program. The individual data have been recorded and made up an
individual card. The goat characteristics were identified based on animal herd age and sex, birth and
weaning data, and milk production. Those data were recorded in farmer’s log book. The leader of goat
farmer association collected and evaluated the recording data in every month on their regular meeting.
The farmers actively participated in the program socialization. However, as the program implemented,
it was soon realized that some farmers would not participate in the program due to their goat have been
sold for economically reason. In conclusion, the mentoring of the program is still needed for the better
future in herd improvement.
Keywords Ettawa-crossed Goat, Recording, Samigaluh

1. Introduction
Village breeding program was defined as breeding activities carried out by communities of
smallholder farmers, often at subsistence level [1]. The most important for genetic improvement in VBC is making a breeding program including parameters selection traits. Animal
recording is play important role for any serious effort to develop livestock production at farm,
industry and national level [2]. In small holder under traditional system, recording face many
cases difficult due to the animals presents [3] and farmers with the more complications. For
VBC, recording is important to provide information to farmers for decision-making, management and culling even in breeding plan. However, in case in Indonesia especially in Yogyakarta
do not have recording systems yet. This is because of the farmers is not aware of the usefulness
of animal recording and there are no leading institutions that can initiate a goat recording system. The Ettawa-crossed goats recording system in Samigaluh district was initially originated
with an idea on the developing of goat VBC by collaboration between Faculty of Animal
Science, Universitas Gadjah Mada and Kulon Progo Regency through PHKI (Program Hibah
Kompetisi Institusi/Institution Grant Competition Program). Recording is one of the PHKI’s
concern. Most of the farms used hand kept records and wrote down the data on the pen (cage)
for controlling their breeding farm activity. No herd book (or herd registry) is processed in the
VBC. Therefore, recording mentoring is very important to develop for sustaining the VBC.
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2. Material and Methods
A goat herd namely “Menoreh Maju” is one of the VBC members located in Kayu Gede,
Samigaluh. These goat herd members were being a pilot project for the mentoring of recording
application program. Twelve farmers and total 74 head of goat were involved in the program.
There were three steps for the implementation of recording system: (1) socialization of the
recording type, procedure and benefit of goat recording; (2) recording was undertaken by
farmers and by faculty team as a mentor of the program; and (3) evaluation the application
of recording system. The leader of goat herd together with the team must maintain and check
the data at their meeting regularly to provide authentication and complete for the records. The
categories of Ettawa-crossed Goat recorded included offspring, males, females and parents.
The individual record consisted of a simple pedigree, characteristic performance and goat
identification. Other types of records were goat performance of birth, weaning. reproductivity
and health care record.

3. Results and Discussion
All dairy goat (Ettawa-crossed Goat) farming system in VBC of Samigaluh District is based
on traditional smallholders. Most of the herds have an average of five animals. A few herds
have a number of goats between 8-10 animals. Most of them get their feeding in the individual
pen. According to the type of records, only the date of kid birth and mating date have been
recorded by hand and wrote down on the pen (cage) (Fig.1). No identification provided for
the goats. The breeding program included the selection of goat breeding stock depend only on
phenotypes. Initialy the program, the individual record have been recorded and made up an
individual card (Fig.2). Photograph was used for individual goat identification because the use
of ear tag was unusual, not marketable and not qualified for goat competition. The farmers also
recorded the offspring, males, females and parents. For the traits such as birth and weaning data,
milk production, reproductivity and health records which should be recorded by every farmers
in log book provided are on going process. Some farmers still prefer used their own recording
system. However, the herd leaders collected and recorded monthly in regulary meeting. The
team will input the data on the database at faculty level. It is reliazed that the efficient breeding
programme especially to performance or traits data as well as pedigree recording directly at
village level seems to be extremely difficult. Therefore, many ways should be involved. For
example : to promote the recording activity, an incentive will be provided to farmers who have
completed the records in the form of money as award to improve their herd.

Figure 1. An example of recording by hand
at goat pen

Figure 2. An example of goat individual card
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Figure 3. Goat individual card

Figure 4. Attaching individual card at goat pen

4. Conclusion
The mentoring of recording application in Ettawa-crossed goat herds VBC is still needed to
provide information and help the farmers for decision-making their breeding program. Increasing awarness of the usefulness animal recording, stimulating competitives between farmers and providing incentives for their achievment are needed to perform. Recording method
should be changed with simple records in small to medium-size herds.
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Abstract Assessment of Marica Goat Meat Producers in Jeneponto Regency, South Sulawesi Province

aims to determine the effect of feeding low protein and fat to increase body weight by decreasing
cholesterol Marica goat in the meat during the process of fattening. This event was held in Bonto Rannu
I Tolo Utara Village, Kelara District, Jeneponto Regency farmers on lands with the approach on farm
research and participatory approach to rural farmers are directly involved from the planning, execution
and observation of the performance of these technologies. The study used 12 goats and involves farmers
who are members of Farmers Group Prima. Goats was used in this treatment amounted to 12 goat,
each treatment consisted of six goats with treatments T1 = control, treatment T2 = treatment of low
protein and fat diet + Curcuma xanthorrhiza. Data analysis used t-test. Research activities conducted
during the eight months starting from May until December 2009. The assessment indicated that goat
meat low in cholesterol can be obtained through low-feed formulation technology for protein and fat.
Feed formulation technology capable of producing a higher body weight 59,48 g/goat/day higher than
the farmers how to 47.96 g/goat/day, but has a lower cholesterol content (109 mg/dl) than farmers
technology (123 mg/dl).
Keywords marica goat, fattening, feed and cholesterol

1. Introduction
South Sulawesi is one of the pieces of goat development, especially marica goat. Goat population in this area at 2008 was reported about 444,757 goat of livestock units or equivalent
11097,5 and an increase of 0.06 % from the previous year [3]. Total production of meat goats
in the same year amounted to 0.58 tons or 0.84 % of total meat production in this area. In addition to population and a well-developed meat production, meat goats be an alternative choice
as a society in this area in addition to red meat beef, due to the increasing levels of public awareness of the importance of this area of animal protein derived from cattle. The advantages of
goat meat as red meat is the most low fat content (leanest of the red meat), bacteria -free and
chemical-free. Seeing the potential of goats, it is quite reasonable when these cattle will be one
of the excellent livestock sub - sector as a source of animal protein in this area in the future.
Although it has potential as a source of animal protein such as meat, but in fact the rate of
growth of the goat is not optimal. It is characterized by low body weight, especially the local goats. Goat Marica is a native goat population of the province of South Sulawesi are very
rare and almost extinct, can be found in Jeneponto, Maros and Soppeng. Goat Marica has a
genetic potential that is able to adapt well to dry land agro-ecosystem region, where rainfall
is very low throughout the year. Additionally Marica goat to survive the dry season, although
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only eating dry grass, rocky area. Very distinctive traits in goat horns Marica is short and small
and agile and aggressive look, besides the relatively small ears and short upright ears than the
Goat Beans [1]. Marica goat was found in South Sulawesi is one of Indonesia’s native goats
according to the FAO report includes rare and endangered category. Marica goat population
areas found around Jeneponto South Sulawesi Province. Goat Marica able to adapt well in the
dry land agro- ecosystem, where rainfall is very low throughout the year. Marica goats can
survive in the dry season despite only eating dry grass in the rocky soil. The most distinctive
characteristic of the goats is short and small erect ears. Short horns and small and agile and
aggressive look.
Local goat body weight at the age of 1 – 1.5 years was 14.2 kg – 21,3 kg [10]. Such conditions
are very difficult to compete in the era of the free market, because in that era has been defined
that can be traded goats must reach a minimum body weight of 35-40 kg at the age of one
year. One factor not optimal productivity of local goats is the environment. [6] says that the
productivity of goats are kept people generally vary due to environmental influences, such as
feed. Poor feed conditions (quantity and quality) and not according to the physiological needs
of livestock causing low productivity due to slow growth rate.
One alternative to improve the productivity of goats, especially goats Marica is through technology fattening (fattening) with feeding according to the physiological status. The feed should
contain nutrients that are needed goat pieces to enhance and maintain body weight fleece. One
of the important nutrients that are needed in the process of fattening goats are proteins. Protein
is needed by livestock for growth, build and maintain tissues and organs of the body protein
and energy sources [2]. The faster the higher the growth rate of cattle in feed protein needed
[7]. The purpose of this study was to determine the effect of feeding low protein and fat on the
productivity of goats Marica with cholesterol content in meat during the fattening process.

2. Material and Methods
This event was held in Bonto Rannu I Tolo Utara Village, Kelara District, Jeneponto Regency
farmers on lands with the approach on farm research and participatory approach to rural farmers
are directly involved from the planning, execution and observation of the performance of these
technologies. The study used 12 goats and involves farmers who are members of Farmers
Group Prima.The project used 12 male goats were divided into 2 Marica groups, respectively
6 goats. Goats maintained for 4 months, which is used as a 1-month adaptation period. Then
be treated as follows:
T1 = control
T2 = feed low protein and fat + Curcuma xanthorrhiza
All goats given feed that has been prepared with low-fat protein and using grass and legume
is more work to maximize rumen microorganisms to form a low cholesterol meat. Amplifier
feed concentrate is supplied as 200 g/goat/day. Observations made during the 3 months of
data. Before the treatment given feed goats tested cholesterol content in the blood, then after
the end of the maintenance performed cholesterol testing to determine the effect of feeding a
low-protein and low-fat + Curcuma xanthorrhiza. Data analysis was performed using simple
statistics (t-test). Composition of concentrate feed can be seen in Table 1.
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Table 1. Feed Composition
Raw material
Rice brain
Soybean meal
Corn
Mineral mix
Curcuma xanthorrhiza
Total

Composition (%)
60
10
28
1
1
100

3. Result and Discussion
The results can be seen in Table 2. Table 2 shows that the body weight of the control goats is
lower than feed the goats with treatment (low protein-fat + Curcuma xanthorrhiza). Weight
gain control goats at 2.29 kg/ goat/ day, while the goat treatment of 5.35 kg/goat/day. This
indicates that the treatment is very palatabel feed for goats rumen microorganisms that work
to work more optimally so that the formation of a more optimal meat.
Table 2. Weight loss results with goat feeding low protein- fat and Curcuma xanthorrhiza
Initial body weight
(kg/goat)

Final body weight
(kg/goat)

No

Treatment

A.

Control
Goat 1
15.82
Goat 2
14.35
Goat 3
15.07
Goat 4
16.01
Goat 5
15.54
Goat 6
13.98
Average body weight (kg/goat)
2.29
Treatment low protein and energy feed + Curcuma xanthorrhiza (T1)
Goat 7
13.81
Goat 8
13.12
Goat 9
13.12
Goat 10
10.18
Goat 11
14.24
Goat 12
19.32
Average body weight (kg/goat)
5.35

B.

17.81
16.57
17.42
18.60
17.81
16.31

19.24
19.30
18.51
15.21
20.23
23.42

Table 3 showed that the average daily weight gain (ADG) Marica goats were treatment feed
(low protein-fat plus Curcuma xanthorrhiza) is higher (59.48 g/goat/day) compared fattening
conducted by farmers (25.46 g/goat/day). The results of the analysis with t-test showed that
the treatment of low protein-fat plus Curcuma xanthorrhiza significantly different (p<0.05)
with the control treatment. This proves that the better the quality the higher the feed weight
gain fattened goat Marica. The average consumption of goat feed Marica can be seen in Table
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4. Marica goats reared traditionally exhibit lower weight gain, this is due to the feed depends
on the type of farming that is done as well as the availability of grass prepared for Marica
goats are kept. In Bonto Rannu I Village North Tolo, District Kelara, Jeneponto Regency goat
breeders generally fatten feed goats with the rest of the results of agricultural waste such as
corn straw, rice bran, leaves gamal, jackfruit leaves, Sesbania glandiflora leaves and natural
grass.
Table 3. Average Daily Weight Gain (ADG) Marica fed Goat Feeding Low Protein- Fat and Curcuma
xanthorrhiza
Replacement
1
2
3
4
5
6
Total
Average

Average Daily Gain (gr/goat/day)
T2

T 1 (control)

60.33
68.67
59.89
55.89
66.56
45.56
356.89
59.48

22.11
24.67
26.11
28.78
25.22
25.89
152.78
25.46

Table 4. Average Feed Consumption Based Dry Ingredients (Dry Matter) Fed Marica Goat Feeding
Low Protein and Fat and Curcuma xanthorrhiza
Replacement
1
2
3
4
5
6
Total
Average

Feed Consumption (gr/goat/day)
T2

T1 (control)

150.69
148.73
156.08
157.46
151.43
163.17
927.56
154.59

151.14
149.06
154.02
150.83
151.56
147.51
904.12
150.69

The high growth (T2) is supported by daily dry matter intake levels were higher compared
with controls. Total dry matter intake on (T2) in the amount of 154.59 g/goat/day, but not
significantly different (p<0.05) with dry matter intake control (T1) is 150.69 g/ goat/day. The
high consumption (T2) may be influenced by differences in the size (size) used is a powder
concentrate (mash). Livestock feed is received in the form of powder does not seem to need to
make the process of mastication (chewing) in advance so that the rate of emptying of food in
the digestive tract more quickly and can consume livestock rations again, ultimately increasing
consumption of dry material. Besides the size (size) of feed given, the difference dry matter
intake is strongly influenced by the type of feed given [4]. It can be seen from the consumption
of the control animals fed with fresh legume consume daily dry matter little. This proves that
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the form of concentrate feed intake is low in protein and low in fat with a provision of 2% of
body weight is very palatabel for goats. Provision of ad libitum forage done, given after the
concentrate feed consumed goat.
Cholesterol content of goat Marica average before treatment feed (low protein-fat plus
Curcuma xanthorrhiza) of 227 mg/dl. Based on the results of the cholesterol test result that
the cholesterol content in the blood of goats with an average feed treatment (low protein-fat
+ Curcuma xanthorrhiza) of 109 mg / dl. Cholesterol content of goat control (T1) of 124 mg/
dl. Based on this analysis it appears that the cholesterol content of cholesterol treatment low
protein-fat + Curcuma xanthorrhiza (T2) lower than the farmer treatment (T1). This is due to
the content of curcumin in turmeric that can lower cholesterol, according to [9] that curcumin
works to lower total cholesterol and LDL cholesterol and increase HDL cholesterol levels by
increasing the flow of bile acid from the liver. Normal cholesterol content of < 200 mg/dl. The
cholesterol content of Boer goats ranges from 70-90 mg/100 g, whereas the cholesterol content
of beef ranged from 58.3 to 83.4 mg/100 g [8].

4. Conclusion
Goat meat is low in cholesterol can be obtained through the feed formulation technology and
low protein-fat. Formulation technology is able to produce a higher body weight 59.48 g /
goat/day higher than farmer technology 25.46 g/goat/day, but has a lower cholesterol content
(109 mg/dl) compared to farmers technology (124 mg/dl).
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Abstract Casein micelles physical properties of goat milk collected from three locations in and around
Cairo (L1, L2 and L3) were studied using Atomic Force Microscope. AFM images were analyzed using
SPIP software. The highest micelles size average was 225.06±101 nm for L2. Peak breadth value was 250
nm. Surface area averages were 4.14x104±4.78 x104, 4.78x104±3.83 x104 and 4.17x104±2.44 x104 nm2
for L1, L2 and L3, respectively. The mean volume of particles in each category was 5.58x105±9.01x105,
9.30x105±15.85x105 and 6.18 x105±6.76x105 nm3 for L1, L2 and L3, respectively. The hairy outer layer
values were 74674.291, 64551.333 and 58268.302 nm for L1, L2 and L3, respectively. Casein micelles
of goat milk are compacted with a value close to 1. The average particles hardness was 0.97±0.01.
Micelles oriented with right and acute angles for L1 and both L2 and L3, respectively. Particles roundness
mean was 0.8. Micelle roughest surface (25.76±3.64 nm) was reported for L2. The study confirmed that
AFM is a powerful tool for imaging the structure of micro-molecules as casein micelles. The measured
features of goat milk casein micelles structure can be useful in setting the geometrical parameters that
help in improving the texture of dairy products.
Keywords Casein micelle, Image analysis, Geometrical parameters.

1. Introduction
Dairy goats and sheep farming are a vital part of the national economy in many countries,
especially in the Mediterranean and Middle East region [5], and are particularly well organized
in France, Italy, Spain, and Greece [16]. However, large scale industrialization of the dairy goat
and sheep sectors in many countries is limited by low volume and seasonal cycle of individual
milk production, around 50 kg annually [5, 9]. Information on composition and characteristics
of goat and sheep milk is essential for successful development and marketing. Goat milk differs
from cow or human milk in possessing better digestibility, alkalinity, buffering capacity and
certain therapeutic values in medicine and human nutrition [6, 17, 18]. A micelle model other
than cows’ seemed to be useful in obtaining new concepts on micelle structure and size. In fact,
there are a few data available on milks other than cows’ which are not sufficient to undertake
comparative studies, even with the important contribution on the minerals of milks and micelle
size determinations [4, 15]. Several reports of the size distribution of casein micelles in bovine
milk have been published, but the size of the casein micelles in goat milk determined by
sensitive techniques has not been reported recently. The structural organization of goat milk
casein micelles has been the subject of a few studies. For methodological reasons, a direct
approach of the micelles structure is not easy because of its complexity, the great number
of molecular species involved and the way in which they are interacting. However, useful
and revealing information can be obtained indirectly using image analysis of micrographs of
transmission electron microscopy (TEM), scanning electron microscopy (SEM) and atomic
force microscopy (AFM). Microstructures analysis of goat milk casein micelles has remained
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up till now rather poorly studied. Thus, the aims of this study were to compare casein micelles
(CM) microstructure of goat milk obtained from different districts in and around Cairo, set
their geometrical properties, explore the potential of AFM for studying surface morphology
and size distribution of goat milk casein micelles.

2. Materials and Methods
2.1. Materials
Fresh samples in triplicate of goat’s milk were collected from three farms (L1, L2 and L3)
exist under semi intensive production system in and around Cairo.
2.2. Methods
2.2.1. Microstructure of goat milk casein micelles
Sample preparation
Raw goat milk was stored for 24 h and centrifuged (three times) at 2000g at 4°C for 20 min.
to remove fat. The skim milk (pH 6.79±0.05 at 20°C) was stored at 4°C overnight. 3-4 ml
droplets each were left equilibrium for 1–2 h at room temperature. Samples were placed on
previously cleaned mica disks and dried in an open air. Sample disks were kept for 24 h in
closed Petri dishes at ambient temperature before imaging by AFM.
Samples scanning by AFM
AFM (Veeco Instruments Nano-scope, Multimode-V5) was operated in repulsive tape mode.
Nanoprobes cantilevers made of silicon (EFM 50, Digital Instruments) with a spring constant
of 1–5 Nm1 and a resonance frequency of 60–100 kHz were used with oscillation amplitude
of 50–70 nm. The cantilever was oscillated at or slightly below its resonance frequency with
amplitude ranging from 20 to 100 nm. Scanning of the samples was performed at 0.3 Hz rate
with 256x256 pixels.
Image analysis of casein micelles
Images were analyzed by the Scanning Probe Image Processor (SPIP) Software (Version 6.0.1
(BETA), Denmark) which enables the user to manipulate lateral calibration and Unit Cell
Detection to account for the magnification differences in each image. The image contains a
waffle pattern with a repeat distance of 10 mm and step-heights of 100 nm. It was suitable for
demonstration of X, Y and Z calibration. 1000 nm was used as reference pitch value to get the
proper correction parameter.
2.2.2. Detection and quantification of casein micelles particles
The particle & pore analysis module using the polygon measure shape was employed. Several
parameters (breadth, length, diameter, perimeter, area, roundness, compactness, orientation,
volume, net volume, mean height, mean depth and solidity) were obtained by the system.
Area: The area was calculated from the shapes periphery, i.e. the closed polygon that surrounds
the feature. The area was calculated using:
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Where the x and y were the point spacing in directions of the image, respectively
Diameter: The diameter (or Heywood diameter) was expressed as the diameter of a circle
having an area equivalent to the shape’s area

Length: Length was defined as the longest cord along the angle Θ given by the moment’s
axis to the x-axis. In other words, if the shape was rotated so that the moment’s axis became
parallel to the x-axis, then Length was the extension of the bounding rectangle in the horizontal
direction as illustrated below.
Breadth: Or width was defined as the longest cord perpendicular to the angle Θ given by the
moment’s axis to the x-axis. In other words, if the shape was rotated so that the moment’s axis
became parallel to the x-axis, then breadth was the extension of the bounding rectangle in the
vertical direction. For ellipses it equaled the length of the minor axis, b.
Perimeter: For polygon shapes the perimeter was calculated from the shape’s contour as:

Volume: Volume was the maximum of the found material volume and void volumes:
Volume = Max {material volume, void volume}
Where the material volume equaled the volume of all points having a Z value higher than the
mean contour height. Material volume = ∑ (Z (x,y) - Z MSH) . dxdy
Void Volume equaled the volume of all points having a Z value lower than the mean contour
height. This value will always be positive

Where dx and dy were the point spacing in the χ and y directions of the image, respectively.
Roundness: Roundness described the shape’s resemblance to a circle. The roundness factor of
a shape would approach 1.0 when the closer shape resembled a circle.

Compactness: Compactness was a measure expressing how compact a feature was. From the
formula below, a circle would have a compactness of 1.0, squares compactness was 1.1284,
whereas elongated and irregular shapes resulted in values less than 1.0.
Compactness=
Orientation: Gives the angle of the axis of momentum. To obtain the orientation we found the
line which best fits all the points in the object, actually only the points describing the Contour
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were used. This line was the “axis of momentum”. Having the moment axis it’s simply a
matter of calculating the angle to the x-axis.

Solidity: A measure describing the resemblance of the shape’s area with it’s convex area.

Mean contour height: Mean contour height was the average Z value (relative to Z=0) of the
shape’s contour points. The local Z values were calculated using bi-linear interpolation at each
contour point. In the case of user defined shapes (manually drawn) and Ellipse/Circle shapes
the contour wass sampled at less than √2 pixel spacing’s by adding temporary contour points.
Mean height: Mean height was the average of Z values (relative to the mean contour height)
of all points inside the shape having Z ≥ ZMCH.

Mean depth: Mean depth was the average of Z values (relative to the mean contour height) of
all points inside the shape having Z ≤ ZMCH.

Roughness: The roughness average, Sa, was defined as:

3. Statistical Analysis

A randomized block design was used to evaluate the effect of the treatment (different places)
on the dependant variables measured using subprogram MSTAT (v4c, 1989). A multiple linear
regression analysis was applied and “T” test was used to analyze the differences between
means at p<0.05.
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3. Results and Discussion
3.1. Casein micelles microstructure and size
To understand the important role of casein micelles in the formation and stabilization of dairy
products, native casein micelles were investigated using AFM in tapping mode. The fine
structure of the casein micelles was observable with AFM. It is typical, when using AFM to
observe a 3-dimensional spherical object such as casein micelle, that the central region of the
image is darker than the periphery. Casein micelles physical properties of goat milk collected
from three different locations in and around Cairo were analyzed and representative images
are shown in Figure 1.

a1

a2

a3

b1

b2

b3

C1

C2

C3

Figure 1. Topographs of AFM casein micelles of goat milk obtained from L1 (a), L2 (b) and L3 (c)
farms
294

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

Topographical images reveal spherical or pseudo-spherical structures with height profiles. The
bright and dark areas in the images correspond to peaks and troughs on the surface of the casein micelles. Topographs showed a wide range of diameters for L1. The micellar sizes ranged
from 24 to 553 nm, 40-511 nm and 55-483 nm with averages of 213.58±81.69, 225.06±101
and 216.30±64.34 nm for L1, L2 and L3, respectively (Table 1). Statistical significant differences (LSD = 1.224) were found within casein micelles diameters means as a function of
location (α=0.05). High standard deviations obtained were due to the high variation in casein
micelles sizes. The corresponding change in casein micelle sizes may be attributed to variations in the raising environment conditions as climate, feeding regime, genetic properties and
individualities.
Table 1. Maximum, minimum, and average diameter (nm) of goat milk casein micelles obtained from
different locations in and around Cairo
Casein micelles diameter (nm)
Max
Min
Mean
Sd
Count

L1
553.040
24.670697
213.58c
81.689
157

L2
511.204
40.546
225.06a
100.994
215

L3
483.331
55.396
216.30b
64.336
200

3.2. Distribution of casein micelles size
Differences between casein micelles sizes obtained from different locations are best appreciated
by comparisons of the actual frequency distributions rather than by calculated average. The
size of goat’s milk casein micelles varied with the greatest proportion being in the range of
100-300 nm (Table 2). It is stated that 70% of the micelles were recovered in the range of 50100 nm, with one half of the casein micelles presented size ≥120 nm [1].
Table 2. Casein micelles size distribution of goat milk samples obtained from different locations
Casein micelles distribution (%)

Casein micelle
diameter (nm)

L1

L2

L3

0-50
50-100
100-150
150-200
200-250
250-300
300-350
350-400
400-450
450-500
500-550

0.64±0.00
7.00±14.44
11.46±13.68
26.11±2.67
26.11±12.81
17.83±12.74
5.73±4.51
2.55±4.51
1.27±12.36
0.60±38.69
0.64±0.00

0.93±6.68
13.95±14.73
7.44±13.48
16.28±17.34
21.40±14.17
19.53±14.80
9.77±17.32
5.58±9.31
3.72±14.81
0.93±3.57
0.47±0.00

0.00±0.00
3.50±16.12
7.50±14.43
27.00±15.72
32.00±14.77
20.00±15.25
7.50±12.48
1.50±9.42
0.50±0.00
0.50±0.00
0.00±0.00

Although, L1 and L2 had very small size casein micelles (<50 nm diameter), L3 was free from
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them as well as bigger size micelles (>500 nm diameter). Significant (P<0.001) differences
were observed in the particle size distribution. The results were in agreement with [8, 10, 19]
higher goat milk casein micelles (260 nm) was reported.
3.3. Casein micelles breadth, length, and perimeter
As casein micelles showed imperfect spheres so they have length and breadth. Through the
3 farms, significant (P<0.001) influences were recognized on the breadth, length (P<0.05)
and perimeter (P<0.01) of casein micelles. The average of casein micelles breadth, length
and perimeter of goat milk for L1, L2 and L3 are shown in Figure 2. While, no significant
differences in breadth and perimeter were found between L1 and L3 at α=0.05, L1 was
significantly different from both of them (LSD=7.205 and 23.32, respectively). Moreover, the
only significant differences in length at α=0.05 were within L1 and L2 (LSD= 8.143).

Figure 2. The average breadth, length and perimeter (nm) of casein micelles of goat milk samples
obtained from different locations

3.4. Distribution of casein micelles breadth, length and perimeter
To estimate particles distributions, the scattering curves were analyzed that describes the
breadth, length and perimeter of the particles in the space and fits were plotted as histograms
(not shown). Wide breadth ranges from 23.69 to 577.3 nm (pulled average= 206.66±7.60 nm)
and a peak maximum is 250 nm for L1, L2 and L3. Size distributions are expressed in particle
number frequency. The breadth distribution in particle number frequency indicated the presence of 67.5%, 56.7% and 77% of the breadth values in the range of 200-300 nm for L1, L2
and L3, respectively. These micelle breadth values were close to those for cows’ milk measured by [3] using transmission electron micrographs. A small proportion (0.6, 0.4 and 0.5%)
of large width micelles (> 500 nm) and a large number of smaller micelles (<150 nm) as 24.2,
25.5 and 16.5% for L1, L2 and L3, respectively were observed. Casein micelle had a length
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distribution of <50 nm to 600 nm with the greatest proportion (63, 50 and 71% for L1, L2 and
L3, respectively) being at 200-300 nm. Large length micelles (> 500 nm) represented 2.6, 4.6
and 1.5%, while, small length micelles (< 150 nm) represented 16.5, 20.5 and 8% for L1, L2
and L3, respectively. A large difference in casein micelle perimeter distribution was observed
(P<0.001). The perimeter of goat milk casein micelles ranged from 77.60 to 1952.00 nm with
an average of 771.62±16.52nm. The distribution was centered on perimeter value of 1000 nm,
while most (68, 60, 77.5%) of the casein was in average perimeter micelles (600-1200 nm) for
L1, L2 and L3, respectively. Casein micelles perimeter correlated with the mean micelle size
with a correlation coefficient = 0.968 (Table 3).
3.5. Casein micelles surface area, volume and net volume
As shown in Figure 3, casein micelles surface areas were significantly (P<0.05) influenced by
the obtaining milk farm. Within treatments, no differences (α= 0.05) were found between L1 and
L3 (LSD= 5948). Surface area variations correlated with casein micelles sizes (R 2=0.935). The
maximum surface area was found with L1 (240216.61 nm2), while the minimum was observed
with L3 (183475 nm2). Additionally, the averages were 4.14x104±4.78 x104, 4.78x104±3.83
x104 and 4.17x104±2.44 x104 nm2 for L1, L2 and L3, respectively. The location for sample
collection affected significantly (P<0.1) the volume of casein micelles of goat milk. However, this parameter differed (α= 0.05) within samples locations (LSD= 18370). The mean
volume of particles in each category was 5.58x10 5±9.01x105, 9.30x105±15.85x105 and 6.18
x105±6.76x105 nm3 for L1, L2 and L3, respectively. L3 showed the highest casein micelles
volume (6660323.99±675506.95 nm3) followed by L1 (6157603.51 ±901186.69 nm3) then L2
(15826392.52±1585869.34 nm3). The smallest casein micelles volume was recognized with
L1 (716.44±901186.69 nm3). The same trend of volume was observed for the net volume of
the casein micelles of goat milk (α= 0.05). A tight connection was found between volume and
net volume (R2= 0.997) of casein micelles. The hairy layer (charged portion of K-casein) of the
casein micelles was calculated by subtracting net volume from volume. The hairy layer values
were 74674.291, 64551.333 and 58268.302 nm3 for L1, L2 and L3, respectively. Although,
L2 had the highest volume and net volume, the outer layer was less than L1 which had less
volume and net volume. As a result, L2 milk will coagulate in less time than L1.

Figure 3. The average surface area, volume and net volume of casein micelles for goat milk samples
obtained from different locations
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3.6. Distribution of casein micelles surface area, volume and net volume
The surface area of goat milk casein micelles distribution ranged between < 10,000 to 250,000
nm2 with the highest proportion 21%, 14% and 21.5% at 20,000-30,000, 40,000-50,000 and
30,000-40,000 nm2 for L1, L2 and L3, respectively. The average volume distribution was the
highest (67.5%) for L1 followed by L3 (63.5%) then L2 (56.7%) in the range of 0-500 x 1000
nm3. The net volume of casein micelles that was 1500,000 or larger constituted the higher end
of particle net volume distribution. This may have affected the outer layer distribution and
correlated with the particles size. The changes in number and size of particles were probably
responsible for significantly (P<0.001) altering of the hairy layer presented on the surface of
the casein micelles.
3.6. Casein micelles roundness, solidity, compactness and orientation
Figure 4 shows the roundness, solidity, compactness and orientation of casein micelles of goat
milk obtained from different farms. Histogram of roundness of goat milk micelles by number
showed more micelles far away from being a perfect sphere (0.8). However, no significant
differences were found in roundness, compactness, solidity and orientation as an influence of
the sample obtaining location (P>0.01). The maximum roundness for milk samples was 1.09
for L3 and minimum of 0.47 for L1 with an average of 0.79 ±0.01. Circularity or sphericity
values of casein micelles were used to determine cheese meltability [12]. Casein micelles of
goat milk are compacted with a value close to 1 (Fig. 4). The highest compactness (1.04) was
noticed with L3 milk. The minimum value was 0.68 for L1 with an average of 0.89 ±0.0612.
The highest solidity was noticed for L1 (1.016) with no significant differences within treatments
at 0.01α level. The average of 0.97±0.01was obtained for hardness of the spherical particles of
casein micelles (Fig. 4). Orientation is the spatial arrangement of the casein micelles. Casein
micelles oriented with right and acute angles for L1 and both L2 and L3, respectively.

Figure 4. The roundness, solidity, compactness and orientation of casein micelles of goat milk samples
obtained from different locations
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3.7. Distribution of casein micelles roundness, solidity, compactness and orientation
Differences had consequences on the relative distribution of micellar roundness. In goat milk,
more than 50% of the total particles are contained in the classes of 0.7-0.85. The changes in the
number and size of particles were probably responsible for a significant (P<0.001) alteration
in the physical properties of casein micelles. 63.7, 66.99 and 56% are contained in value >0.85
compacted micelles. In goat milk, almost all the micelles exceeded compactness of 0.6 with a
maximum of 1±0.056. It appears that the narrow distribution of micelle solidity in goat milks
might indicate hard particles in spite of the presence of several different micelle populations,
each adjusted around different mean values. The distribution was 0.98 for all the categories.
Two third (2/3) of the casein micelles of goat milk orientated with obtuse angles (63.7%), while
those of L2 and L3 orientated with acute angles (50.7% and 66.5%, respectively). The only
right angle was found with average orientation of casein micelles of L1 while the averages of
L2 and L3 were 81.36º and 66.12º.
3.8. Casein micelles roughness, mean height, mean contour height and mean depth
Roughest surface casein micelle (25.76±3.64 nm) was reported for L2, while the smoothest
was found with L1 (22.74±0.56 nm) as shown in Fig. 5. Roughness analysis showed maximum
values of 23.3, 29.645 and 28.262 nm for L1, L2 and L3, respectively. No significant differences
were found between roughness and sample obtaining location. The surface structure of the
casein micelles of goat milk is somewhat rough and irregular, which is in accordance with
results from previous studies [7, 13]. Similar observations on cow micelles were previously
reported by [2]. In rough micelles, the surfaces seem to have heights or extrudes. The maximum
height was found with L2 (110.738 nm) and the minimum was found with L1 (0.299 nm)
with average of 20.78±10.044, 15.583± 13.056 and 25.093± 7.486 nm for L1, L2 and L3,
respectively. The mean depth measures the negative height of the surface troughs of the casein
micelles. The mean depth was not affected by the farm (P>0.01). The maximum (31.143 nm)
and the minimum depth were found with L2 (0.208 nm) with average of 4.617±3.53, 5.41±
4.139 and 5.06± 3.457 nm for L1, L2 and L3, respectively (Figure 5).

Figure 5. Roughness (nm), mean height (nm), mean contour height (nm) and mean depth (nm) of casein
micelles for different milk samples obtaining locations
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3.9. Distribution of casein micelles height, depth and contour height means
Distributions obtained through mean height analysis denote the presence of small hills that may
be associated with surface irregularity. 99% of the casein micelles surface mean height was
in the range of 0-55 nm. Higher heights were not presented on the micellar surfaces. structure
heights were found in the range of 0.6-3 nm [11, 14]. The mean depth measures the negative
height of the surface troughs of the casein micelles. The holes contained on the surface were
as deep as 20 nm with the highest distribution at 4 nm. The deepest holes were found at 32
nm which represented 0.5% of the total range distribution. The differences between the mean
contour height curves of the individual casein micelles of goat milk were most pronounced
in the range of about 0 to 50 nm. The particles in the lowest class with mean contour height
smaller than 40 nm comprised about 83, 61 and 64% of the observed total number of particles
of L1, L2 and L3, respectively.
3.10. Equations of predicting geometrical parameters and correlations between them
and diameter of caseins micelles of goat milk
Equations for predicting geometrical parameters were set up (Table 3). Parameters of the casein
micelles profile, such as breadth, length, perimeter, area, volume, roundness, compactness,
solidity, orientation, net volume, mean height, mean depth, roughness and mean contour height
were multi-regression analyzed for correlations with the size of native casein micelles.
Table 3. Equations of predicting geometrical parameters and statistical correlations between goat milk
casein micelles size and its geometrical parameters obtained by AFM
Parameter
Place
Breadth
Length
Perimeter
Area
Volume
Net volume
Roundness
Compactness
Solidity
Orientation
Mean Height
Mean Depth
Mean counter height
Roughness

Equations
-4.55 +0.030 D*
-47.47 + 1.164 D*
33.09 + 0.972 D*
178.61 + 2.716 D*
-81640.37 + 573.793 D*
-4433161.90 + 23521.256 D*
-4414595.30 + 23134.665 D*
0.75 + 0.000 D*
0.85 + 0.000 D*
1.32 -0.002 D*
98.15 -0.075 D*
143.45 -0.563 D*
1.79 +0.015 D*
148.42 -0.566 D*
19.59 + 0.022 D*

Correlation
0.202
0.966
0.921
0.968
0.935
0.659
0.643
0.059
0.072
-0.414
-0.047
-0.552
0.108
-0.574
0.046

D*= casein micelles diameter (nm) , S.d= standard deviation.

As can be derived from Table 3, the size of native casein micelles highly positively correlated
with breadth, length, perimeter, area and moderately with the volume. No correlations were
observed with orientation, mean depth, roundness, compactness and roughness. The large vari300
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ation of casein micelles induced negative correlations with solidity, orientation, mean height
and mean contour height. Large micelles having the highest polymerization state would correspond to the most complex micelle structure while smaller particles could be micelles at
intermediary stages of building. Further investigations on milk from other species would be
useful to achieve a better understanding of the role of casein micelles in this respect [10]

4. Conclusion
The study confirmed that AFM is a powerful tool for imaging the structure of micro-molecules
as casein micelles. AFM can be used to analyze the images which results in a very promising
technique to investigate structures and interactions between biological macromolecules
under “near- native” conditions. The minimal sample preparation avoids the risk of sample
contamination or undesirable denaturing effects. Moreover, AFM different modes allow
obtaining good image resolution as a non-destructive technique with high sensitivity and
statistical relevance. The measured features of the casein micelles structure can be useful in
setting the geometrical parameters that help in improving the texture of the dairy products. The
higher the hairy layer (outer glycomacro-peptide) of the casein micelles volume, the harder
the coagulation of the milk as it carries the charges of the K-casein molecule. As a result, the
coagulation time of the milk can be predicted depending on the volume of the hairy layer.
Equations which were set could be useful for calculating the relative microstructure parameters
of the casein micelles in goat milks with respect to the micelle size. Variations of the raising
places of animals influence some of the casein micelles properties which in turn could affect
their dairy products characteristics.
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Abstract Protein A of Staphylococcus aureus has many important roles during the pathogenesis of
human infections. Protein A extends from the surface of S. aureus and will bind IgG antibodies in a way
that inhibits their pro-phagocytic signalling. S. aureus uses the signalling molecules as a camouflage to
hide from the immune system. S. aureus can be expressed as a subclinical mastitis in goat. The illnesses
attributed to staphylococcal infections largely arise from exotoxins which are produced by the S. aureus
colonies. The most important of exotoxins in milk is exotoxin that cannot be expressed clinically or
organoleptically. The most common technique to preserve goat’s milk is by pasteurization. However,
exotoxin can be killed by pasteurization with heat. Human who drink the milk containing exotoxin will
become poisoning.
Keywords Protein A, Staphylococcus aureus, Goat’s milk

1. Introduction
Goat’s milk has got attention from public because they believe that the milk has a lot of
benefits for human health. Milk is nutritious food for human beings and also serves as a good
medium for the growth of many microorganisms, especially Staphylococcus aureus [1]. S.
aureus is an important opportunistic pathogen microorganism [2] and is responsible for milk
borne diseases. The milk is very easily contaminated by S. aureus if collected unhigienically
or contamination can originate from animals such as mastitis. The most interesting of S. aureus
is this bacterium has surface which is decorated with proteins that are covalently anchored to
the cell wall peptidoglycan [2]. Thus, cell-wall anchored proteins are essential virulence factor
for the survival of S. aureus in the commensal state and during invasive infection [2]. Ninte
percent of dairy herds may be carriers of S. aureus, which may be transmitted to humans in
various dairy products [3].
S. aureus in milk can be eliminated by preservative method. One of preservative method for
milk is pasteurization. Pasteurization is a process which uses the application of heat to destroy
pathogens in milk [4]. However, S. aureus with high count, could produce exotoxin that is not
eliminated by pasteurization. Exotoxin in pasteurized milk will cause intoxication to human
who drink it. This study is aim to determine the role of protein A in staphylococcal infection,
especially subclinical mastitis in goat.
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2. Discussion
2.1. Staphylococcal infection
Staphylococcus aureus produces exotoxin during massive growth in food [5]. Exotoxin causes
Staphylococcal Food Poisoning (SFP) in human [5]. SFP is characterized by nausea, violent
vomiting, abdominal cramps, and diarrhea one hour after the onset [5]. In Goat, S. aureus
can be expressed as a subclinical mastitis [6, 9]. S. aureus is the most frequently diagnosed
causal microorganism of intra mammary infection in small ruminant [6, 8], especially goat. S.
aureus is well adapted to survive in the udder [6]. Beside that, S. aureus has become resistant
to antibiotic [3, 7] so that this bacterium is not easy to be eliminated.
2.2. Protein A
Protein A (Spa) was the first surface protein to be identified due to its property of binding
immunoglobulin [3] and S. aureus virulence factor that play a role in staphylococcal infection
[9]. Spa is known to be a 42-kDa protein covalently anchored in the bacterial cell wall [9].
Five N-terminal repeat domains of Spa (E, D, A, B, C) which are exposed on the bacterial
surface promote binding to Fc portion of immunoglobulin [3, 10]. Each repeat unit is a small
globular protein built of three parallel helices arranged in a triangular array [3]. Region X,
the C-terminal domain of Spa, is divided into two subdomains [3]. During infection, Spa
binding to an immunoglobulin is thought to camouflage bacteria and allow their escape from
opsonophagocytosis [3]. It because of bacteria coated with IgG in an inappropriate conformation
becomes not recognizable by the Fc receptor on neutrophils [10].
2.3. The role of protein A in Staphylococcal infection
Surface proteins play an important role during infection, providing for the attachment of
bacteria to host tissues and the escape of invading pathogens from the immune system [3].
S. aureus produces a protein, called protein A, which binds to Fc fraction of antibodies or
immunoglobulin [3, 7]. S. aureus attached to cell walls and free protein A that is secreted out
of the S. aureus cell [7]. Spa binds to antibodies and causes them to clump together and bind
to complement [7]. This depletes both the antibodies and the complement so that they cannot
bind to S. aureus so that inhibit the phagocytosis [7]. Spa also binds to any antibodies that
have already bound to the bacteria [7] and might be as a camouflage of S. aureus to avoid
the phagocytosis [3, 7]. Spa binds to any antibodies in the wrong orientation, so they are
not recognized by complement or by the macrophages [7, 10]. This depletes the specific and
nonspecific antibodies from the area surrounding the bacteria [7]. Spa also binds directly to
the antibody-producing B cells and causes apoptosis of B cells [7, 9]. This prevents not only
specific antibody production so that antibody levels are often too low to be protective but also
the formation of the memory cells that work to prevent reinfection [7, 10]. Recurrent S. aureus
infections commonly and many individual can suffer repeated infections because the host is
unable to respond to re-infection with a robust secondary response owing to depletion of B and
T cells [7, 10]. Such mechanism leads the manifestation of subclinical mastitis in goat caused
by S. aureus.
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Abstract This study was conducted to evaluate the prevalence and pathological changes and to isolate
and identify the causative agent of Caseous lymphadenitis. Tissue samples were randomly collected
from Bakkar Mandi slaughter house, Lahore. A total of hundred samples were collected from the animals
with enlarged lymph nodes after ante mortem and post mortem examination of 1567 animal destined
for slaughtering in the slaughter house. Histopathologically, caseated centres surrounded by bands of
macrophages, lymphocytes and plasma cells were found surrounded by proliferating fibrous connective
tissue. Corynebacterium pseudotuberculosis, some diplococcic and streptococci were isolated from the
lymph nodes lungs and other samples. Statistical difference was found lesions of parotid and prescapular
lymph nodes along with lesions found in lungs. The prevalence on the basis of histopathological lesions
in sheep was found 2.82% and in the goat was found 3.22%. While, on the basis of bacteriological
characteristic it was 0.90% and 0.73%, respectively.
Keywords Caseous lymphadenitis, Sheep, Goat, Corynebacterium pseudotuberculosis

1. Introduction
Caseous lymphadenitis is a chronic disease. It affects the lymph nodes and many other organs
in sheep and goats with possible zoonotic potential. It is characterized by development of
abscesses in many organs of the body, especially in lymph nodes. The animal suffering from
this disease progressively loses weight as a result of loss of appetite. Eventually animal dies
within months as a result of toxaemia and presence of pus in the blood. This disease is caused
by Corynebacterium pseudotuberculosis that can survive for the time period of many months
in the ground, straw and on various objects [1].
Caseous lymphadenitis causes severe economic losses in terms of production due to
condemnation of affected muscle showing lymphadinitis. The economic value of the leather
of affected animal also decreases considerably. Theses economic losses are due to the fact that
there is requirement of more labour for the trimming of carcass, condemnation of carcass,
disinfection of the equipment, decreased in wool production, low reproductive performance
and death of affected animals. All these losses are a result of thin ewe syndrome [2]. Enormous
economic losses are observed in the disseminated visceral form due to presence of internal
abscesses.
Keeping in view the economic importance and limited information available on Caseous
lymphadenitis in Pakistan, present study was planned to isolate and identify the causative
agent associated with Caseous lymphadenitis in Pakistan and to evaluate its prevalence and
associated pathological alterations in sheep and goat.
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2. Materials and Methods
The study was carried out on the animal brought for slaughtering at Bakkar Mandi Slaughter
house, Lahore. A total of 1567 animals (Sheeps and Goats) were subjected to the ante-mortem
and post-mortem inspection during a period of January to March 2011. On ante-mortem and
post-mortem inspection of the animals showing enlargement of superficial lymph nodes were
screened out and information regarding species, age, sex and body condition was recorded.
Samples of affected lymph nodes and other organs were collected from a total of 100
slaughtered sheep and goats (50 each). Each sample was divided into two parts. One part was
placed in 10% neutral buffered formalin in universal bottles for histopathological examination
[3] while the other half was kept in a sterile polythene bag were inoculated onto blood agar for
bacteriological examination and growth pattern was studied according to standard methods [4].
The causative agents were isolated and identified on the basis of colonial appearance, Gram
staining procedure and biochemical tests including catalase, oxidase and nitrate reduction test.
Data obtained in the present study was subjected to percent prevalence and ANOVA using
statistical software packages.

3. Results
Five samples of lymph nodes collected from both sheep and goats were enlarged in size. Five
samples of parotid lymph nodes belonging to sheep and goat were swollen and edematous.
There were nodules of variable sizes over five samples of the lungs. Two samples showed
nodules with cream colored pus over the liver belonging to both sheep and goat. There were
five samples with abscess on lungs with cream colored pus.
Five samples of lymph nodes collected from both sheep and goat were enlarged in size with
lamellated pus within it. Five samples of parotid lymph nodes belonging to sheep and goat were
enlarged in size with pus oozing out from it. There were nodules of variable sizes scattered
throughout the lungs over five samples of the lungs. There were variable sized nodules with
greenish pus flowing out from it in five samples belonging to goat.
3.1 Histopathological lesions
There was formation of caseous mass in the center and the lymph node cortex was compressed
in five samples of the lymph nodes belonging to sheep and goat (Table 1). Some lymph nodes
show caseous necrosis (fragmented caseous material and dead and dying cells). In some lymph
node early caseous necrosis was observed. The capsule of caseous necrosis of lymph nodes
showed infiltration of inflammatory cells and congested blood vessels. Lungs, showed caseated
center with layer of mononuclear cells then again caseated layer surrounded by mononuclear
cells. Lungs showed capsule with heavy inflammatory cell infiltration and fibrous tissue
proliferation at the periphery. Lymph nodes showed a zone of cylindrically arranged fibroblast.
Lesion in lymph node showed fibroblast, a few neutrophils, lymphocytes and plasma cells.
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Table 1. Histopathological findings in sheep and goat
Sheep

Goat

Organ

Pyogranuloma

Congestion
and edema

P values

Organ

Pyogranuloma

Congestion
and edema

P value

Lymph nodes
(Parotid and
Prescapular)

15

25

0.234 for
PTL and
0.292 for
PSL

Lymph nodes
(Parotid and
Prescapular)

12

28

0.428 for
PTL and
0.529 for
PSL

Lungs

10

0.712

Lungs

10

0.928

PTL = Parotid Lymph Node
PSL= Prescapular Lymph Node

3.2 Bacteriological examination
In some lymph nodes no growth was seen. From some enlarged lymph node, Diplococci were
isolated (Table 2). From some enlarged abscessed lymph node, Streptococci were isolated.
From enlarged abscessed lamellated lymph node, Corynebacterium pseudotuberculosis was
isolated and from lung with abscesses, Corynebacterium pseudotuberculosis was isolated
(Table 3). From liver abscess Streptococci were isolated.
Table 2. Bacteriological characters in sheep
Sr.No.
1
2
3
4
5
6

No. of
samples

Organ

Bacteriological characteristics

Swollen lymph nodes
Swollen lymph node
Pyogranulomas in lymph
nodes
Pyogranulomas in lymph
nodes
Pyogranulomas in lungs
Pyogranulomas in lungs

No growth
Streptococci
Corynebacterium
pseudotuberculosis
Streptococcus

20
5
5

Staphylococcus aureus
Corynebacterium
pseudotuberculosis

7
3

P value
0.00

10

4. Discussion
In present study, 100 lung samples (50 from sheep and 50 from goat) were collected. The
samples were then subjected to the bacteriological and histopathological studies. After getting
the positive samples the histopathological procedures were performed. In present study the
lymph nodes collected were swollen, enlarged and firm in consistency. On cut section, these
lymph nodes showed lamellated caseation having firm yellow colored pus. These results are
fully agreeable with previous studies in goats [5, 2] and in camels [3]. Present study also
showed that the most prevalent site for the development of lesions is anterior half of the body.
These results are in accordance with study on some epidemiological and histopathological
aspects associated with caseous lymphadenitis (CL) [6]. The study also revealed that animals
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with more than one year of age are more likely to suffer from this disease as reported earlier
[4, 7].
Histopathological studies of lungs and lymph nodes showed that these organs are composed
of caseated centre having peripheral arrangement of macrophages and lymphocytes and
surrounded by fibrous capsule. These findings are in accordance with previous results [8]
and [9].Corynebacterium pseudotuberculosiswas isolated as etiological agent from 0.90% and
0.73% samples in sheep and goat, respectively. These findings showed similar trend as reported
previously [6,10]. While another study reported a higher prevalence of Corynebacterium
pseudotuberculosis i.e. 45.52% [7].This might be due to the change in environment and method
of bacterial confirmation, as environmental temperature greatly influences the viability of
causative organism. It might be due to the variation of animal immunity and susceptibility to
the disease.
Table 3. Bacteriological characters in Goat
Sr.No.
1
2
3
4
5
6

Organ

Bacteriological characteristics

Swollen lymph nodes
Swollen lymph node
Pyogranulomas in lymph
nodes
Pyogranulomas in lymph
nodes
Pyogranulomas in lungs
Pyogranulomas in lungs

No growth
Streptococcus
Staphylococcus aureus
Corynebacterium
pseudotuberculosis
Staphylococcus aureus
Corynebacterium
pseudotuberculosis

No. of
samples
18
10
9

P value
0.001

3
8
2

Prevalence of Caseous lymphadenitis in sheep was slightly higher as compared with goat but
lower than those reported by others [7, 10] with higher prevalence rate of Caseous Lymphadenitis
in goats as compared to sheep. The higher prevalence in sheep can be suspected due to the
shearing process rendering it as a major risk factor. Caseous lymphadenitis is known to have
adverse effects on weight gain and fertility, more importantly the condemnation of carcass
and disruption of trade contributes towards the direct economic losses not only to the farmer
but also a big threat to the national economy. Therefore, control and eradication strategies are
required to prevent the spread of this disease.

5. Conclusion
In conclusion, present study suggested the prevalence rates of Caseous lymphadenitis in sheep
and goat were 2.82% and 3.22% on the basis of histopathological characteristics, while, on the
basis of bacteriological characteristic the rates were 0.90% and 0.73%, respectively. Although
prevalence of the disease is low and safe in terms of mortality but it can contribute towards
low milk and meat production and deterioration of hide and wool. The possibility of epidemics
can lead to bigger economic losses.
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Abstract Lyghvan cheese is a salty, semi hard traditional Iranian cheese made from mixture of

raw ewe and goat milk production is restricted to a mountainous area of lyghvan on province of
East Azarbaijan, Iran. The microbial and biochemical profiles of this cheese throughout the ripening
period were determined. The number of total bacteria, coliform and enterococci decrease significantly
thoughaut the ripening period but the amount of Micrococcaceae and lactobacilli and lactic acid bacteria
weren’t showed clear trend. Salmonella was never detected in any of cheese samples and also cheese
milk. Listera monocytogenes were present at lower numbers than the other major microbial groups and
disappear after 14 days. Because E. coli was detected in samples after 60 days so suggested that 60
days is not sufficient for vanish pathogen microflora raw milk cheese. Decrease in moisture content,
concomitantly with an increase in fat content, was observed throughout the same time frame. The pH
of samples 5.59 by the end of ripening, urea PAGE results electrophoresis showed extensive primary
proteolysis, no significant differences were recorded in the lipolysis products along the ripening time
but the rate of proteolysis increase throughout this period.
Keywords Lyghvan cheese, Microbial, Biochemical

1. Introduction
Lyghvan cheese is a salty, semi hard traditional Iranian cheese made from a mixture of raw
ewe and goats milk usually without any addition of starter culture. Production is restricted to
a mountainous area of Lyghvan on the province of Azarbaijan, Iran. Cheese ripening is a slow
process, involving a concerted series of microbiological, biochemical, and chemical reaction,
such as glycolysis, lipolysis and proteolysis [1]. so cheese organoleptic characteristics usually
depend on the balance between a large number of compounds that appear in cheese during a
ripening biochemical process [2].

2. Materials and Methods
Raw goat and ewes milks were obtained from Lyghvan village Azarbaijan, Iran. Cheese was
produced in laboratory and analyses performed on cheese a 1,14,35,56 days of ripening.
2.1. Cheese analyses
Cheese was analyzed for fat by Gerber method [3] and total protein by macro-kjeldahl [3] salt
The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

315

by Moher method. The moisture content was determined by the oven-drying method at 102 oC
[4]. The pH was determined by placing the electrodes directly in to grated cheese.
2.2 Assessment of proteolysis
The pH 4.6 soluble nitrogen and soluble nitrogen in trichloacetic acid (TCA) were prepared
based on the method of [6], and their nitrogen content was determined using the macroKjeldahl Method [5]
2.3 Assessment of lipolysis
Free fatty acids were determined by the [7] method.

2.3.1. Microbiological analyses

Cheese samples (10g) were homogenized in 90 ml of sterile sodium citrate solution with And
decimal dilutions were prepared in sterile peptone (0.1%) water. The microbiological quality
of milk and cheese was assessed by using specific microbial culture.

3. Results and Disccussion
2.1. Physicochemical analysis
Raw ewe’s milk was obtained from Lyghvan village located near Tabriz city, in Northwest
of Iran. The analyses were performed on cheese samples on the2nd, 14th, 35th and 56th days of
ripening. The results of the analyses reported in Table 1, and 2 fig.
Table 1. Chemical properties during storage of Lyghvan cheese
Cheese
Dry matter(g/kg)
Fat (g/kg dry matter)
pH
a-b

Raw
Raw
Raw

Ripening time
Day2

Day14

Day35

Day56

40.37±O.51ab
40.37±0.51ab
5.55±0.02a

39.38±0.51ab
39.38±0.51ab
5.52±0.02a

41.26±0.63a
41.26±0.63a
5.40±0.01a

41.59±0.51a
41.59±0.51a
.36±0.02a

Means in the same row, the same superscript do not differ significantly at p<0.05.
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2.2. Microbiological analysis
The time of storage on dominant microbial group in Lyghvan cheese samples are presented
in table 1. In the case of the cheese samples made from raw milk, total bacteria, coliform, and
Enterococci count decreased significantly (p<0.05) during storage time
Table 2. The effect of time on mean log counts of selected bacterial groups during storage of Lyghvan
cheese
Microflora
Total bacteria
Coliform
Enterococci
Thermoduric bacteria
Micrococcaceae
Lactobacilli
Mould
Lactic acid bacteria
E.coli
Listera
Salmonella

Ripening time (d)

Cheese
type

2

14

35

56

Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw
Raw

9.19±o.97a
5.95±0.16a
7.05±0.17a
2.73±0.49b
5.72±0.1b
6.78±0.04a
3.78±0.05a
8.17±0.09a
+
1.47a
-

8.82±0.07b
4.73±0.016b
6.83±0.14b
4.56±0.49a
6.63±0.12a
6.64±0.04ab
3.65±0.06ab
7.86±0.09b
+
1b
-

7.81±0.07c
3.40±0.15c
6.40±0.17c
2.98±0.49d
6.73±0.1a
5.49±0.06d
3.75±0.06ab
6.74±0.09c
+
-

7.26±0.07d
2.72±0.15d
5.87±0.14d
3.26±0.49c
6.68±0.12a
5.78±0.04c
3.08±0.06c
6.67±0.09c
+
-

4. Conclusion
Because E. coli was detected in some samples after 56 days, it is suggested that 56 days is not
sufficient to vanish pathogen micro-flora in raw milk cheese. So, it is mandatory to pasteurize
the milk used for the production of Lyghvan brined cheese in order to ensure its safety. It is
also possible to add lactic bacteria to develop and enhance a pleasant Lyghvan cheese flavor
in the pasteurized cheese.
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Abstract First we produced yoghurt from the mix of ewe and goat milk after that we packed it in one
kilogram tin. During storage physicochemical properties such as pH, acidity, fat percent, proteolysis
deep, lypolysis and appearance viscosity were determined. Microbial analyses are including the count
of lactobacilluse, coliform, mould, yeast and streptococcus. All of these investigations were done in
1, 2, 4, 7, 11, 14 days after production and for considering of changes during storage period in 1, 2, 3,
4, 5, 6, 7 months after production is accomplished. Statistic analysis show that during this period, pH
decreased while acidity, proteolysis deep and lypolysis increased. There were not any coliform and
mould in samples. The number of aerobic microorganisms, lactobacillus and streptococcus decreased.
The cause of long shelf life is microbial condition as a result of type of package and also type of yoghurt
starter culture to cause of its traditional that can survival in low pH and high acidity condition.
Keywords Yoghurt, ewe and goat milk, tin packaging

1. Introduction
Fermentation is one of the oldest methods practiced by human beings for the transformation of
milk into products with an extended shelf life. The production of goat and ewe milk has always
been seasonal, being restricted usually to no more than a few months of the year. So on the
province of Azarbaijan inhibitors produce yogurt and safe them in tin can for couple of month
in this article the change of physicochemical and microbial characteristics were analyzed.

2. Materials and Methods
Raw goat and ewes milks were obtained from Lyghvan village Azarbaijan, Iran. yoghurt was
produced according traditional method and analyses performed on yoghurt samples.
2.1. Chemical analyses
Yoghurt was analyzed for fat by Gerber method [1] and total protein by macro-kjeldahl [1] and
salt by Moher method. The moisture content was determined by the oven-drying method at
102 oC [2]. The pH was determined by placing the electrodes directly in to grated yoghurt.
2.2. Assessment of proteolysis
The pH 4.6 soluble nitrogen and soluble nitrogen in trichloacetic acid (TCA) were prepared
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based on the method of Kuchroo and Fox (1982), and their nitrogen content was determined
using the macro-KjeldahlMethod (IDF 1993).
2.3 Assessment of lipolysis
Free fatty acids were determined by the Nonze method (1996).
2.3.1. Microbiological analyses
Yoghurt samples (10g) were homogenized in 90 ml of sterile sodium citrate solution with
palsyfaier. And decimal dilutions were prepared in sterile peptone (0.1%) water. The microbiological quality of milk and cheese was assessed by using specific microbial culture.

3. Results and Disccussion
During storage physicochemical properties such as pH, acidity, fat percent, proteolysis deep,
lypolysis and appearance viscosity were determined. Microbial analyses are including the
count of lactobacilluse, coliform, mould, yeast and streptococcus. All of these investigations
were done in 1, 2, 4, 7, 11, 14 days after production and for considering of changes during
storage period in 1, 2, 3, 4, 5, 6, 7 months after production is accomplished. The results of
analyses reported in Table 1 and Table 2.
Table1. Chemical properties during storage of traditional yogurt
Storage time
1d

2d

4d

7d

11 d

14 d

1 mo

2 mo

3 mo

4 mo

5 mo

6 mo

pH

4.08

4.00

4.08

3.9

3.80

3.82

3.82

3.08

3.82

3.75

3.72

3.68

7 mo
3.64

SNF

12.43

12.40

12.42

12.41

12.43

12.39

12.41

12.39

12.38

12.40

12.38

12.38

12.38

Proteolyse

0.85

0.83

0.86

0.93

1.08

1.10

1.45

1.75

3.20

4.21

7.15

8.92

16.37

Lypolysis

0.40

0.46

0.47

0.54

0.58

0.66

0.70

0.79

0.90

1.20

2.00

2.50

2.80

Appearance
viscosity

57.60

59.40

61.30

61.35

62.20

62.80

66.50

70.50

71.20

69.50

68.00

66.20

65.40

d= day, mo= month.

3.1. Sensory analyses
The sensory characteristic was measured with panelist group. Statistic analyses showed
no difference in color and oral sense during storage period but bitterness of yogurt sample
increased significantly after 2 month so it had not acceptable taste on panelist opinion.
Table2. The effect of time on mean log counts of selected bacterial groups during storage of traditional
yogurt
Storage time
1d

2d

4d

7d

11 d

14 d

1 mo

2 mo

3 mo

4 mo

5 mo

6 mo

7 mo

Mould

4.05

4.04

4.16

4.40

4.69

4.58

4.78

4.48

4.32

4.23

4.14

3.20

3.29

Lactobaccil

8.90

8.84

8.90

8.95

8.44

8.16

7.00

6.47

5.90

5.78

4.60

3.84

3.60

Ste.coccus

8.60

8.01

7.84

7.70

6.70

5.93

5.60

4.78

4.47

4.48

3.95

3.60

3.01

Total

8.95

8.96

8.84

8.90

8.53

8.27

7.47

7.29

6.6

6.01

5.22

4.00

3.78

d= day, mo= month.
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4. Conclusion
The cause of long shelf life is microbial condition as a result of type of package and also type
of yoghurt starter culture to cause of its traditional that can survival in low pH and high acidity
condition.
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Abstract This study was to investigate the effect of combining goat milk and extract soybean on
the chemical and sensory qualities of kefir. Kefir was divided into 5 groups, produced from goat and
extract soybean mixtures (100:0, 75:25, 50:50, 25:75, 0:100). The chemical analysis of kefir include
moisture, fat, protein, ash and carbohydrate content, whereas the sensory properties include aroma,
taste, effervescence, sourness, texture and acceptability. The chemical data was analyzed by one way
ANOVA, whereas the data of sensory properties was analyzed by non-parametric Kruskal-Wallis
method. The total solid of all kefir made from goat milk and extract soybean mixture was lower (P<0.01)
than goat milk kefir. Carbohydrate of kefir made from goat milk and extract soybean mixture (75:25,
50:50) was lower (P<0.01) than goat milk kefir (100:0) or extract soybean kefir (0:100). While, the
fat content of kefir made from goat milk and extract soybean mixture (50:50, 25:75) was lower than
100:0 or 75:25. There was no effect of the goat milk and extract soybean ratio in kefir on the protein
and ash content.. Extract soybean could affect the aroma and acceptability, but had no effect on taste,
effervescence, sourness and texture of kefir. In conclusion, based on chemical composition, sensory
quality and economic consideration, the best composite of kefir was obtained from the ratio of goat milk
and extract soybean 50:50.
Keywords Chemical composition, Sensory quality, Goat milk, Extract soybean, Kefir

1. Introduction
Kefir is a acidic, mid alcoholic, effervescent fermented drink from the Caucasian mountains
and has become popular in many European countries [1],[2]. Goat milk has been recommended
for children, elderly and convalescent persons due its good nutritional value, good digestibility
and acceptability, and a low allergenic potential. However, it cannot be recommended to every
child allergic to cow’s milk, because in some cases, serious threat to life can also occur with
goat milk [3]. Soy milk (and its products) could be an important resource for combating
hunger and malnutrition in many developing countries [4]. However, soy milk and other soy
beverages are often characterized as having unbalanced ‘‘beany’’ flavors and chalky mouthfeel.
Therefore, formulation changes that enhance the overall flavor and textural characteristics of
soy beverages may be necessary to further increase soy consumption [5]. The composition of
kefir depends on the source and the fat content of milk, the composition of grains or cultures
and the technological process of kefir [6]. However, the type of milk had greater influence
on product characteristics and sensory profile than that of kefir starter cultures and their
population development [7], [8]. To produce kefir from goat and soy milk mixture in developing
country, dairy goat farming which is easier than dairy cows. This study investigated the effect
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of combining goat milk and soymilk on the chemical and sensory qualities of kefir produced
using Indonesian kefir grains.

2. Materials and Methods
Extract soybean was prepared according to [9], while production of kefir according to [8].
Kefir were divided into 5 groups with different ratio of goat milk and extract soybean (100:0,
75:25, 50:50, 25:75, 0:100), using 3 replications. Kefir samples were analyzed of chemical
composition [10] and sensory evaluation. All kefir samples were evaluated by 10 semi trained
panelists according to [11]. Chemical of kefir was analyzed statistically by one way ANOVA,
whereas sensory quality was analyzed by non-parametric according to Kruskal- Wallis
method.

3. Results and Discussions
The chemical composition of goat milk, extract soybean and kefir produced by goat milk,
extract soybean and combination of goat milk and extract soybean given in Table 1.
Table 1. The average of chemical composition of goat milk, extract soybean and kefir made from goat
milk and extract soybean mixtures
Chemical
composition
Moisture %
Total solid
Fat %
Protein %
Ash %
Carbohydrate %

Kefir

Goat milk

Extract
soybean

100:0

75:25

50:50

25:75

0:100

86.94a
13.06a
3.52c
3.28 a
0.66 a
5.59d

90.59b
9.41b
0.73a
3.01a
0.40a
5.26cd

87.28a
12.72a
3.33c
2.96a
0.51a
5.90d

89.78b
10.22b
2.88c
2.98a
0.57a
3.80a b

90.79b
9.21b
2.13b
3.19a
0.52a
3.36 a b

90.48b
9.52b
1.70b
3.15a
0.40a
4.25bd

92.91c
7.09c
1.32a b
2.82a
0.42a
2.51a

The different letters in the same row indicates significantly different (P<0.01).

According to [12], protein and fat contents of kefir product were 2.7% and less than 10%,
respectively. In the previous study by [7], the chemical composition of bovine, caprine and
ovine milk kefir ranged from 10.6–14.9% for total solids, 2.9–6.4 % for crude protein, 3.8–
4.7% for carbohydrate, and 7–11% for ash. The other study showed that chemical composition
of goat milk kefir was 2.96% for protein, 3.3% for fat and 2.45 for lactose by using goat milk
containing 3.02% protein, 3.8% fat and 3.29% lactose [13]. Total solid, protein, carbohydrate
and ash of goat milk were 13.0%, 3.6%, 4.5% and 0.8%, respectively [8]. According to [4],
combining cow milk with extract soybean increased the total solids, protein, ash, fat and
carbohydrate contents of the yoghurt. Table 2 gives the sensory quality analysis results for the
samples. The score of taste, effervescence.
Sourness and texture of kefir samples were not significantly different. Similarly, aroma of
kefir combination of goat and extract soybean was not significantly different. Score of goat
milk kefir (100:0) was higher than kefir made from 50% goat milk and 50% extract soybean
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(50:50) or soy milk kefir (0:100), since the extract soybean had a beany flavor [5]. Therefore,
can suggest using of other natural raw materials like muesli or fruits, which can mask the
unpleasant soy taste [14]. This study similar to the yoghurt study by [4], that yoghurt from cow
milk premixes was most preferred, while that from plain extract soybean was least accepted.
Addition of cow milk to extract soybean significantly improved the sensory attributes of
yoghurt produced from extract soybean choline, and inositol; but it is poorer in folic acid
[4,5]. Goat milk also contained a higher proportion of short and medium chain fatty acids
with smaller globules than cow milk, this makes goat milk promising in relieving stress and
constipation [6,7]. Market demand for this product will grow in the future in accordance with
the increasing of the human welfare and public awareness on health.
Table 2. Sensory quality of kefir made from goat and extract soybean
Kefir

Sensory

Quality
Aroma
Taste

100:0
3.80 a
2.80 a

75:25
3.50 a
2.30 a

50:50
3.10 a b
2.10 a

Effervescence
Sourness
Texture
Acceptability

3.00
3.20 a
3.50 a
2.50 b

2.60
3.30 a
3.30 a
2.00 a b

2.50
2.90 a
3.40 a
1.80 a

a

a

a

25:75
2.90 a b

0:100
2.40 b

1.90 a
2.30 a
3.00 a
3.40 a
1.90 a b

1.90 a
2.10 a
2.20 a
2.70 a
1.40 a

The different letter in the same row indicates significantly different (P<0.05)

Due to higher body weight and carcass meat portion, the selling price of dairy bucks was
ranged from Rp. 2,000,000 to Rp. 4,500,000 while the price for the local meat type was only
Rp. 1,000,000 to 1,500,000 per head. It was predicted that there will be a prospective market
demand in the future for goat meat in West Sumatra in accordance with development of
restaurant which offered goat meat curry (or gulai kambing). Got meat curry is a traditional
Minang’s cuisine made from meat goat which is cooked by using specific herb spices and
might give special sensational taste and flavor to the consumers.

4. Conclusion
Based on chemical composition and sensory quality, the best of kefir was obtained from the
ratio of goat milk and extract soybean 50:50. In addition, based on economic considerations
to produce kefir with a good nutritional value but economically affordable, this kefir is a
good ratio for nutrition improvement, especially in developing countries that many cases of
malnutrition.
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Abstract Casein obtain from goat milk fermented with yoghurt starter containing Lactobacillus
bulgaricus, L. acidophilus and Streptococcus thermophylusto release bioactive peptides with
antihypertensive activity. The casein were fractionated by ultrafiltration <3 kDa molecular weight
cut-off (MWCO)and further characterized for ACE-inhibitory (ACE-I) activity. The antihypertensive
activity in vivo was examined using deoxycorticosterone acetate (DOCA)–salt induced hypertensive rat
(Rattusnorvegicus) strain Wistar. The rats were orally administrated withcasein in daily doseof 300and
600 mg/kg body weight for 4 weeks. The casein (8 %, w/v) showed ACE-Iactivity of 11.20%. Systolic
blood pressure in DOCA–salt induced ratsincreased markedly after 5 weeks.Dailyadministration of
300 and 600 mg/kg bw of casein suppressed the increase in systolic blood pressure. Histopathological
examination of hypertensive rats revealed vascular hypertrophy and thickening of aorta abdominal wall.
Treatment of the hypertensive rats with casein suppressed smooth muscle cell proliferation and lessen
aorta wall thickening. The current study showed that casein derived from fermented goat milk was
capable of preventing the development of hypertension and associated detrimental histopathological
changes in aorta of DOCA–salt hypertensive rats.
Keywords Casein, DOCA–salt, Hypertension

1. Introduction
Hypertension is a major cause of mortality because of its association with cardiovascular
disease, cerebrovascular disease and renal disease. It affects up to 30% of the adult population
in most countries worldwide. Prevention and control of elevated BP might be an important
strategy for limiting the global disease burden due to hypertension[1]. Milk-derived bioactive
peptides are shown to have biological functions and can be generated lactic acid bacteria
(LAB) fermentation. Goat milk proteins are important sourcesof peptides with antihypertensive
activity [2]. DOCA salt induced is an endocrine hypertension model that progress quickly
severe hypertension[3], thus allowing an understanding of the cause and progression of the
disease status as well as potential of the biopeptides as therapeutic agent. In the present study,
we investigated the effects of goat milk fermented casein treatment on the development of
hypertension and vascular hypertrophy in DOCA–salt hypertensive rats.

2. Materials and Methods
The casein hydrolysatewas prepared from goat milk fermented with yoghurt starter containing
Lactobacillus bulgaricus, L. acidophilus and Streptococcus thermophylus. Twelve-week old
male DOCA-salt induced hypertensive rats (Rattusnorvegicus) were used. The rats received, by
oral administration, using a canula, a daily dose of casein (300 and 600 mg/ kgbw) dissolved in
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reverse osmosis water for 4 weeks. Systolic blood pressure (SBP) was measured in awake rats
using the tail-cuff method with blood pressure analyzer (IITC, Model 179, Woodland Hills,
USA). For histological study, the aorta was preserved in phosphate-buffered 10% formalin,
after which the tissues were chopped into small pieces, embedded in paraffin, cut at 4 mm,
stained with hematoxylin-eosin and evaluated under microscope at magnification 400. .

3. Results and Disccussion
Induction of normotensive rats with DOCA-salt for 5 weeks resulted in elevated of SBP.
Oral administration of 300 and 600 mg/kg bb of casein for 4 weeks to the hypertensive rats
reduced SBP more than 40 mmHg. The casein showed ACE-I activity of 11.20% at 8% (w/
v) concentration. Figure 1 revealed the aorta abnominal of normotensive rats (A) showed
no histological changes, while in the hypertensive rats (B), there were thickening of tunica
media (TM) and increased of smooth muscle cells (SMC). After 4-weeks of casein treatment
(C and D), there were reduced in aorta thickness (TM) and SMC. The thickness of aorta
abdominal significantly different between normotensive (92.77 + 2.17 µm), hypertensive
(132.13 +3.10µm), and casein treated rats (109.53+ 0.91 and 114.35+ 2.78 µm).

Figure 1. Thickening of tunica media (TM) and smooth muscle cell (SMC) prolifersi in aorta abdominal
of DOCA-salt hypertensive rats demonstrated by HE staining. (A), normotensive rat; (B),
DOCA-salt hypertensive rat; (C), DOCA-salt hypertensive rat treated with 300 mg/kg bb of
casein; (D), DOCA-salt hypertensive rat treatedwith 600 mg/kg bb of casein. Magnification
x40.

4. Conclusion
Casein derived from fermented goat milk has antihypertensive effect and prevent the
development of associated detrimental histopathological changes in aorta of DOCA–salt
hypertensive rats.
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Abstract Goat milk ice cream were made with various sources of fat ingredients such as cream, soybean
oil, rice bran oil and butter with the purpose of seeking the fat ingredient source instead of fat source
from cow origin. The physical properties and the sensory evaluation of ice cream were then investigated.
The firmness of goat milk ice cream mix with rice bran oil, butter and cream were not significantly
different before aging at 4⁰C for 8 hours. All of them gave the overrun between 51-63%, which with
butter was the highest. The meltdown rate of all types of fat ingredient are not significantly different and
being in the range of 0.86-0.88 g/min. While their hardness are significantly different, the goat milk ice
cream with butter had the highest hardness of 198.46 g.sec while the lowest was 116.01 g.sec which was
from cow milk and cream. By sensory evaluation test, the cow milk ice cream with cream was mostly
accepted in all attributes such as appearance, smoothness, whiteness, melting in mouth and odor while
the goat milk with cream and butter are the second and third. Nevertheless, the goat milk ice cream with
soybean oil and rice bran oil were moderately accepted in overall preferences.
Keywords Goat milk, ice cream , meltdown, overrun, rice bran oil, soybean oil

1. Introduction
Ice cream is a complex food colloid, containing fat globules, air bubbles and ice crystal dispersed in a freeze-concentrated dispersion/solution of proteins, salts, polysaccharides and
sugars. Fat is the main component that affect the ice cream quality. [1] Normally, the fat
ingredients used in ice cream are cream or butter which are the cow origin. Goat milk could
also be processed for ice cream but cream or butter from goat are rarely produced. If the fat
ingredients from cow origin is used in goat milk ice cream production, it will not be the real
goat milk ice cream. According to this context, the other sources of fat ingredients such as
soybean and rice bran oil which are enormously produced in Thailand and have health benefit
are experimentally used instead of fat from cow milk and the quality of ice creams with these
sources of fat were investigated.
The objective of this work was to investigate the physical quality and sensory evaluation of
goat milk ice cream with different fat ingredients such as cream, butter, soybean and rice bran
oil in order to find out the possibility of making the goat milk ice cream with the other source
of fat ingredients.

2. Material and methods
2.1. Ice cream processing
The ice cream mix used to prepare the ice cream consisted of 14% fat, 9.5% MSNF, 15%
sucrose, 0.46% stabilizer, 0.1% egg yolk. Thus the recipes of mix was shown at Table 1.
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Table 1. Recipes of ice cream mixes with various sources of fat ingredients (g)
No
of recipe

Cow
milk

Goat
milk

Cream

Soybean
oil

Rice
bran
oil

Butter

Sugar

Dextrose

Skimmed
milk
powder

Stabilizer/
emulsifier

Egg
yolk

1 CC

400

-

430

-

-

-

70

50

36

4

10

2 GC

-

400

430

-

-

-

70

50

36

4

10

3 GS

-

685

-

118

-

-

70

50

63

4

10

4 GR

-

685

-

-

118

-

70

50

63

4

10

5 GB

-

655

-

-

-

150

70

50

63

4

10

The 1 kg mixes were batched pasteurized at 75 ⁰C for 15 min and blending with high speed
blender for 1 min and then were aged in the refrigerator at 4 ⁰C for 8 h. The aged mixes were
then batched frozen in an Ice cream Maker ( Tyler company ) for 30 min and was drawn at -5
⁰C into 200 cc cups and immediately placed in the freezing compartment of the refrigerator at
– 20 ⁰C for storage.
2.2. Physical quality measurement
Firmness of mixes before and after aging: The texture analyser with A/BE –d35 probe was
used to measure the firmness both before and after aging with the unit of measurement as
grams.
Overrun: By weighing the mix and the ice cream of each recipe in the same volume and
calculate with this equation
% overrun = Wt. of mix – Wt.of same vol. of ice cream x 100
Wt. of same vol. of ice cream
Meltdown: By determining the mass that drips from the product through a mesh screen
as a function of time when the ice cream is allowed to melt while being held at a selected
temperature. [1] The unit of measurement is grams/min.
Hardness: The texture analyser with A/MPP probe was used to measure the hardness of ice
cream after withdrawn from the freezing storage with the unit of measurement as grams.sec
2.3. Sensory evaluation
The samples served with the temperature of -20 ⁰C were one scoop for each recipe and totally
20 untrained consumers completed the questionnaires which were asked to finish the sensory
attributes such as appearance, smoothness, melting in mouth, odor, sweetness and overall
preferences by using a seven-point hedonic scale with 1, 4 and 7 representing extremely
dislike, neither like nor dislike and extremely like respectively.
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3. Result and Discussion

3.1. Physical quality measurement
Table 2. Firmness of mixes both before and after aging
Recipe

Before aging (g)

After Aging (g)

CC
GC
GS
GR
GB

12.17±0.57 ab
11.66±0.14 bc
12.91±0.03 a
11.20±0.03 c
10.99±1.76 c

17.90±0.85a
14.21±0.18c
14.78±0.07b
14.10±0.65d
12.36±0.00d

Mean values followed by different letters in the same column are significantly different (P<0.05)
CC= cow milk +cream, GC=goat milk + cream, GS=goat milk +soybean oil, GR=goat milk +rice bran oil,
GB=goat milk +butter
1
2

After aging, the firmness of mixes were increased in all recipes. It is because of fat crystallization
formation during the cold temperature storage. The control sample (cow milk + cream) had
the highest firmness.
Table 3. Overrun, meltdown and hardness of ice cream
Recipe

Overrun (%)

Meltdown (g/min)

Hardness (g.sec)

CC
GC
GS
GR
GB

51.97±4.60 e
62.88±3.21b
57.41±2.17d
58.26±0.97c
63.63±0.77a

0.88±0.09
0.86±0.09ab
0.87±0.06ab
0.86±0.03b
0.87±0.07ab

116.01±0.15e
123.11±0.24d
138.01±0.29c
175.86±0.25b
198.46±0.31a

Mean values followed by different letters in the same column are significantly different (P<0.05)
CC= cow milk + cream, GC= goat milk + cream, GS= goat milk + soybean oil, GR= goat milk + rice bran oil,
GB= goat milk + butter
1
2

GB sample gave the highest overrun, while the CC sample is the lowest. The overrun for all
samples are rather different but they are not much diverted. The meltdown rate as expressed
in g /min are not significantly different between GC, GS and GR. The GB ice cream had the
highest hardness while CC was the lowest. All of them are significantly different in hardness.
Table 4. Sensory evaluation of ice cream with various fat ingredients
Recipe

Appearance

Smoothness

Melting

Odor

Sweetness

Overall

CC
GC
GS
GR
GB

6.65±0.58a
6.45±0.68b
6.08±0.68c
5.60±1.35e
5.90±1.02d

6.25±0.91b
6.40 ±0.75a
5.35 ±1.13d
5.05 ±1.50e
5.70±1.42c

6.10±0.91a
6.10±1.05a
5.75±0.91b
5.40±1.14c
5.75±1.07b

5.90±1.12a
5.60±1.19b
4.90±1.41d
4.70± 1.34e
5.35± 1.42c

6.24±0.70a
5.81±1.21b
5.33±0.97d
5.19± 1.12e
5.43±1.25c

6.43±0.75a
6.05±0.97b
5.10±1.14d
5.10±1.04d
5.33±1.56c

Mean values followed by different letters in the same column are significantly different (P<0.05)
CC= cow milk + cream, GC= goat milk + cream, GS= goat milk + soybean oil, GR= goat milk + rice bran oil,
GB= goat milk + butter
1
2
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Table 4 shows the sensory score by preferences for different characters and the overall preferences for ice creams with different fat ingredients. CC (cow milk + cream) is still the most
favorite. The ice cream made by goat milk get less score in odor than by cow milk, cream and
butter (GC and GB) could make the score higher than goat milk with rice bran oil and soybean
oil. The smoothness of ice cream were less in GS and GR than in CC, GC and GB which have
the fat ingredient from cow origin. The melting character of GS and GB are not significantly
different but different from the CC and GC which are cream. However, the consumer still
moderately accept both GS and GR in overall preference.

4. Conclusion
Goat milk ice cream with various sources of fat ingredients such as cream, soybean oil, rice
bran oil and butter are significantly different in overrun.With butter and cream, the overrun
are still higher than cooking oil sources. The meltdown rate of all samples are not significantly
different but their hardness are all significantly different. By sensory evaluation, the consumer
accept ice cream from cow milk in all characters, nevertheless goat milk with cooking oil
source are moderately accepted in overall preferences.

5. References
[ 1 ] H.D.Goff , R.W. Hartel, Ice Cream, Springer (2013) 184-190, 342-345.
[ 2 ] H.D.Goff , E.Verespej, A.K. Smith. A study of fat and air structure in ice cream. International Dairy
Journal 9 (1999) 817-829.
[ 3 ] Ayyavoo Preamnath Manoharan , Ramasamy D., Jayachandran, S. Sensory evaluation of natural
identical vanilla flavor ice cream. International Journal of Current Research Vol. 5 Issue, 04 (2013)
pp.1016-1017.

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

331

Concentrated Yogurt Production from Etawah Grade Goat Milk
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Abstract An experiment was conducted to accelerate whey removal in yogurt making from Etawah
Grade goat milk to produce concentrated yogurt. Two processing methods were compared, which were
(1) in-bag straining, and (2) combination of in-bag straining and vacuum pumping. Yogurt was prepared
from pasteurized goat milk by adding activated culture containing S thermophiles, L. bulgaricus, and L.
achidophylus, and then processed into concentrated yogurt using the two methods. In the first method,
yogurt was strained in a cloth bag for 24 hours, whereas in the second method, straining time was
shorthened into 2 hours. Results showed that production of concentrated yogurt from Etawah Grade
goat milk can be accelerated by combining in-bag straining with vacuum pumping. This method produce
concentrated product in shorter time than in-bag straining methods, with comparable yield, moisture
content and fatty acids contents
Keywords Goat milk, Concentrated yogurt, In-bag straining, Vacuum pumping

1. Introduction
Etawah Grade goat breed is a popular dual purpose goat breed in some parts of Indonesia,
particularly in Central Java Province. Its milk production ranges between 0.5 to 2 liters per
day. Goat milk has unique characteristics and can be processed into functional dairy products
such as yogurt and concentrated yogurt [1, 2]. Concentrated or strained yogurt is a semisolid product made by partial removal of whey from yogurt. It has creamy consistency, high
spreadability with longer shelf-life than yogurt or fresh milk[3, 4]. When stored in vegetable
oil, the product has a shelf-life up to 21 days without any sign of mold growth [5]. Whey can
be separated from yogurt by in-bag straining method, which is hanging yogurt in a cloth-bag
for at least 24 hours to produce concentrated yogurt with approximately 75% moisture [6].
Hence, a method to accelerate the removal of whey is needed. The objective of the experiment
was accelerated the removal of whey from yogurt to produce concentrated yogurt by using
combination of in-bag straining and vacuum pumping. The characteristics and composition of
the product was then compared with that prepared using the in-bag straining method.

2. Materials and Methods
2.1. Preparation of milk
Fresh full-fat whole goat milk was obtained from a PE goats farmers group “Pegumas”,
Banyumas district, Central Java Province. The milk was pasteurized at 80 oC for 15 minutes,
and then cooled to 40 oC.
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2.2. Preparation of yoghurt and concentrated yogurt
Set-type yogurt was prepared by adding previously activated lyophilized yogurt culture containing S thermophiles, L. bulgaricus, and L. achidophylus. Activation of yogurts culture was
done by adding 5 grams dry culture into 500 ml reconstituted skim milk and incubated at 40oC
for 4 hours Yogurt was made by adding 5% (w/w) activated culture into pasteurized goat milk,
then incubated in a tightly closed stainless steel container for 4 hours at 40 oC. Half of the
yogurt was placed in a clean cloth-bag, tied up and hanged in a cool room for 24 hours (the
in-bag straining method) [6]. The other half was also placed in a clean cloth-bag and hanged
in a cool room for two hours in a specially designed PVC tubes. The lower part of the tube
(below the bag) was connected to a vacuum pump to aid the removal of air from the tube and
then accelerate the “dripping” or the removal of whey from yogurt (the combination of in-bag
straining+vacuuming method). Based on the preliminary experiment, vacuuming was applied
only for 20 minutes at the end of the two hours processing time. In both methods, the separating whey was collected and measured.
2.3. Variables observed
Free-whey (ml), weight of the product (gr), moisture content (%), texture and consistency, and
fatty acids content (% w/w in fat) was determined. Quantitative data was analysed by using
analysis of variance.

3. Results and Discussion
Concentrated yogurt from Etawah Grade goat milk was produce in shorter time, which was 2
hours instead of 24 hours, by applying vacuum pumping during in-bag straining in a specially
designed tube during the production. Data presented in Table 1 showed that, in term of weight,
concentrated yogurt produced by combination methods was significantly higher than that by
in-bag straining method which is positively correlated with its moisture content. Based on the
moisture contents, the products contained 24 and 22% total solid, which is similar to previous
reports [4]. The measureable free whey was basically similar for both methods.
Table 1. Weight of product and free whey, moisture content, and texture-consistency of concentrated
yogurt of Etawah Grade (PE) Goat milk prepared with two different methods
Concentrated
yogurt (gr)

Free whey
(ml)

Moisture
content (%)

Texture and
consistency

In-bag straining

603.7a

253

76

Smooth and
Creamy

In-bag straining + vacuum

654.3b

252

78

Smooth and
Creamy

Methods
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Figure 1. Total, saturated and unsaturated fatty acids contents of concentrated yogurt from Etawah
Grade goat milk

Figure 1 shows total fatty acid, saturated fatty acids and unsaturated fatty acids contents
of concentrated yogurt. The amount of saturated fatty acids was consistently higher
than unsaturated fatty acids in concentrated yogurt produced by either in-bag straining or
combination in-bag straining + vacuum methods. The high content of saturated fatty acids is a
typical characteristics of food from animal origin.

4. Conclusion
The production of concentrated yogurt from Etawah Grade goat milk can be accelerated by
combining in-bag straining with vacuum. This method produce concentrated yogurt product
in shorter time (total 2 hours) than in-bag straining methods, with comparable yield, moisture
content and fatty acids contents.
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Abstract An experiment was conducted to study the microbiological conditions of goat milk kefir
under different pH fermentation and kefir grains concentration. Goat milk was processed into kefir by
adding 1, 3 or 5% kefir grains (w/v) and final pH of 4.5; 5.0 or 5.5. Results showed that 1% kefir grain
concentration could produce kefir from goat milk with highest population of lactic acid bacteria (LAB),
yeast and lactic acid with final pH of 4.5 during fermentation. One percent of kefir grain concentration
could produce the most LAB, yeast and lactic acid at pH 4.5 control infermentation of goat milk to
produce kefir.
Keywords Goat milk, Kefir, LAB

1. Introduction
Lactic Acid Bacteria (LAB) and yeast are in symbiosis during kefir fermentation and are
involved in the formation of lactic acid and alcohol [1]. LAB and its metabolism product
can bring positive effects on health. Some LABs in kefir are Lactobacillus, Lactococcus,
Leuconostoc, and Streptococcus spp. and the yeast includes Kluyveromyces, Saccharomyces
and Torula, in the protein-polysaccharide matrix [2]. Etawa milk-based kefir is one potentially
developed product of functional food. To produce high quality Kefir, defining factors such as
kefir grains concentration and acidity during fermentation and the changes during the process
was of significant importance. Based on the result, the general purpose of this research was to
conduct microbiological study of goat milk kefir at different pH fermentations and kefir grains
concentration.

2. Materials and Methods
2.1. Procedure for making kefir
Goat milk as the basic materials for kefir was pasteurized at 72 oC for 15 seconds, then cooled
to 20 - 28oC. Kefir grains were then added based on treatments and incubated at room temperature (28oC) for 24 hours. Incubation was ceased after 24 hours, then filtered using fine sifter,
producing clear whey as the ready package or consume kefir product. The sediment was kefir
grains ready for multiple fermentation.
2.2. Enumeration of LAB and yeast
Kefir sample was homogenized in a stomacher for three minutes. One ml of homogenate was
taken and distilled decimal up to 1:106. One ml sample of the highest three distilation was
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aseptically taken then poured into sterile petridish. Sample was poured in MRSA media and
incubated at 37oC for 48 hours. Yeast was leavened in PDA media.
2.3. Determination of lactic acid concentration
Determination of total lactic acid concentration in kefir was aimed to measure the amount of
organic acid in the sample. Lactic acid was measured using Mann’s Acid Test. The formula
used was lactic acid = (NaOH volume x N NaOH x 0.09)/(sample weight) x 100%.
2.4. Research design and data analysis
Research method applied was experimental with a completely randomized design and data
was analyzed using analysis of variance.

3. Results and Discussion
The number of LAB in goat milk kefir was averaged 6.75 ±0.27 log cfu/ml. Additional kefir
grains did not raise the amount of LAB calculated in pH treatments (5.5; 5.0 and 4.5). It was
partly due to kefir grains’ composition of complex culture of several yeast species namely
Kluyveromyces, Candida, Saccharomyces and several LAB from Lactobacillus genus as found
in “kefiran” protein matrix and polysaccharide that grow in aerobic condition [3-5], in which
domination for each additional kefir grains didn”t always equal to the LAB number; accordingly,
the calculated amount of LAB did not increase in parallel to additional concentration.
Table 1. Average number of LAB and goat milk kefir yeast with different kefir grains and pH
fermentation
Treatments

Lactic Acid Bacteria
log 10 cfu/ml

Yeast

1% pH 5.5
1 % pH 5.0
1 % pH 4.5
3 % pH 5.5
3 % pH 5.0
3 % pH 4.5
5 % pH 5.5
5 % pH 5.0
5 % pH 4.5
Average

6.99±0.04 a
6.80 ±0.17bc
7.19 ±0.06e
6.74 ±0.04cd
6.57±0.10 c
6.64±0.13 cd
6.62±0.01 cd
6.28±0.05 f
6.96±0.04 ab
6.75 ±0.27

5.57±0.15 ab
5.82±0.24 bc
6.22±0.22 de
5.61±0.27 abc
5.88 ±0.14 bc
5.36 ±0.16 a
5.70 ±0.05 bc
5.93 ±0.08 d
6.30 ±0.19 e
5.82 ±0.33

Lactic acid
concentration (%)
0.070±0.002a
0.078±0.005bc
0.129±0.004g
0.082±0.003cd
0.083±0.003d
0.129±0.001g
0.076±0.002b
0.089±0.000e
0.116±0.003f

Different superscript within the same column are statistically highly different at P<0.01

Fermentation process with pre-determined acidity in treatments (5.5; 5.0 and 4.5). This finding was in line with [6] that 24-hour kefir fermentation could lower pH from 6.61±0.02 to
4.42±0.01. General average of LAB produced was 6.75 ±0.27 log cfu/ml, as previously reported by [6], that the amount of LAB detected by MRS media lactic acid was 5.31±0.04 in
minimum and 12.41±0.03 in maximum during 24-hour kefir fermentation. The number of
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yeast was averaged 5.82 ±0.33 log cfu/ml in all treatments. Additional kefir grains did not
increase the amount of yeast. This finding was lower than that of [6] that the minimum and
maximum yeast was 6.21±0.01 and 8.11±0.03, respectively; some treatments, howevershared
common findings.
One percent kefir grain as starter produced very low total lactic acid or 0.07, and 5%
concentration produced the highest total lactic acid that is 0.129 at 4.5 pH fermentation. One
of the measured variables was the accumulation of lactic acid during fermentation. The lower
fermentation pH, the higher was the detected total lactic acid, showing that the produced lactic
acid depended on the pH of medium. Total acid titration increased as kefir pH decreased
during fermentation.

4. Conclusion
One percent of kefir grain concentration could produce the most LAB, yeast and lactic acid at
pH 4.5 control infermentation of goat milk to produce kefir.
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Abstract Fermented goat milk contain bioactive component that can suppress pathogenic bacteria
growth and potential to be functional food. Roselle has strong antioxidant activity and also potential
to combine with goat milk to improve the function. The objective of this research was to study the
functional properties of yoghurt goat milk with probiotoc and roselle extract. The result showed that
yoghurt goat milk with roselle extract was appropriate with Indonesia Standard (SNI) and qualify
as probiotic products. Introduction the yoghurt in mice can enhance body weight, hemoglobin,
neutrophils, monocytes, and eosinophils. The product had functional properties as probiotic food and
immunostimulator.
Keywords Yoghurt goat milk, Roselle extract, Probiotic

1. Introduction
There are many probiotic product, such as yoghurt from goat milk. Goat milk contain more
antimicrobial component 10 up to 100 much than dairy milk, which is potential to be therapist
food. Roselle (Hibiscus sabdariffa) is a herbal plant that has strong antioxidant activity in vitro
and in vivo [1, 2]. Probiotic is defined live microorganism that can give health function [3].
The objectives of this research was to study the functional properties of yoghurt goat milk with
probiotic and roselle extract addition.

2. Materials and Methods
This research was conducted from February until May 2013 at Laboratory of Animal Product
Technology, Faculty of Animal Science, Bogor Agricultural University (IPB). Main materials from this research were goat milk, Streptococcus thermophilus RRAM-01, Lactobacillus
bulgaricus RRAM-01, probiotic Lactobacillus acidophilus RRAM-01, roselle, aquadest, and
skim milk.
The procedure for making yoghurt was 1 % of each starter bacteria such as Streptococcus
thermophilus RRAM-01, Lactobacillus bulgaricus RRAM-01 and Lactobacillus acidophilus
RRAM-01 was added into the pasteurized milk, then it was incubated at 37 oC for 15 hours.
The procedure for making roselle extract were roselle was blended, then 20 g of roselle flour
was added into 100 ml aquadest, then it was pasteurizated at 60 oC for 30 minutes, the last it
was filtered to get the extract. To get the final products, about 1% of roselle extract was added
to yoghurt and then we got probiotic yoghurt with roselle extract. Administration yoghurt
to mice was conducted for 14 days. There were 5 mice as control and 5 mice were given by
yoghurt about 1 cc/day . The parameters were body weight and blood profile.
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3. Results and Discussion
Yogurt is produced by two lactic acid bacteria, there are Lactobacillus bulgaricus and
Streptococcus thermophillus. Lactobacillus bulgaricus has antimicrobial activity spectrum
against gram (-) and (+) like Salmonella, Staphylococcus aureus, Escherichia coli, Shigella,
Clostridium, and Candida [4]. While, the Streptococcus salivarius subsp thermophillus role
generates acid because its growth was faster at the beginning of fermentation. The making of
yogurt can be modified with the addition of probotic bacteria like Lactobacillus acidophilus
RRAM-01 [5]. The nutritional content of yoghurt can be seen in Table 1. The addition of
roselle extracts aims to increase the added value of fermented milk because roselle has many
pharmacological which can cure various kind of disease. Extract roselle reduces the effect
of alcohol in the body, prevents the formation of kidney stones, and kill the fungus/bacteria/
parasites [6]. This is because the content of organic acids, polysaccharides and flavonoid in the
roselle extract are pharmacological.
Table 1. The nutritional content of yoghurt
Parameters
Chemical
pH
Titrable acid (TA)
Water (% wb)
Ash (% wb)
Protein (% wb)
Fat (% wb )
Microbiology
Lactic Acid Bacteria (Log 10 cfu/ml)

Yoghurt
4.29 ± 0.09
1.07 ± 0.08
85.19 ± 1.30
6.02 ± 0.72
26.58 ± 4.32
42.12 ± 3.77
9.85 ± 0.08

Decrease in pH and an increase in TA happened because accumulation of organic acid that was
resulted by lactic acid bacteria metabolism. pH value of yogurt was appropriate with Indonesia
Standard (SNI). The value of TA yogurt was appropriate with SNI of fermented milk 0.5%-2%
[7]. Proximate test showed that the protein in product was quite high. The fat content of the
product was higher than standard fat content of fermented milk in SNI, this is because the fat
content of goat milk is higher than dairy milk.
Based on the microbiology test, the population of lactic acid bacteria suggests that yogurt met
to international standard of probiotic product, 107 cfu/ml [8]. Probiotics are nonpathogenic
bacteria when they are digested, they will give positive impact on health and the physiology
of the host. Probiotic bacteria can affect physiology directly or indirectly by stimulating the
immune system.
Introduction to animals try aims to determine the influence of yoghurt condition physiology
through blood profile measurements and weight data as a supporter. Try animal used in this
study were mice aged 3 weeks to as many as 10 tails. The results of measurements and weights
of mice bodies blood profile is presented in Table 2.
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Based on the body weight results of mice for 14 days, it is known that such administration
yoghurt in mice could enhance body weight up to 7-8 grams. It means the provision of yoghurt
could maximize the increase number of mice body weight. The level of hemoglobin in the
blood will describe the nutrient status of the body. Administration of yogurt increased the
number of mice blood hemoglobin which means it also improved the nutritional status of the
mice body.
Table 2. Body weight and blood profile of mice
Parameters
Body Weight (g)
Hemoglobin
Hematokrit
Red Blood Cells
White Blood Cells
Limphocytes (%)
Neutrophils (%)
Monocytes (%)
Eosinophils (%)
Basophils (%)

Control

Yoghurt

26.67 ± 2.86
12.07 ± 0.45
37.43 ± 7.78
6.85 ± 5.79
6.44 ± 6.37
78.20 ± 10.62
18.40 ± 9.40a
2.60 ± 1.67a
0.8 ± 0.17a

34.54 ± 2.47
13.30 ± 1.29
40.45 ± 3.85
7.02 ± 6.62
4.06 ± 3.58
60.60 ± 6.11
31.80 ± 5.93b
5.40 ± 0.21b
2.20 ± 0.64b

0

0

The different letter in the same row indicates significantly different (P<0.05)

Provision of yoghurt also increased the percentage of white blood cell differentiation such
as neutrophils, monocytes and eosinophils. White blood cell is one of the body’s immune
systems picture where an increase in the percentage of white blood cells showed an increased
of immune system [9]. The average percentage of lymphocytes in normal mice is 36-90 %,
neutrophil 6-40 % and monocyte 0.7-14 %. Based on the results of blood mice profile analysis
seem that significant increase (p<0.05) occurred in the neutrophils level about 8-13 %, 3-4
% in monocytes and 1-2 % in eosinophils. It indicated that the provision of yoghurt could
improve some parts of white blood cells. This increase still in the normal range of values
means that the mice remain in good health.

4. Conclusion
Probiotic yoghurt goat milk with roselle extract are appropriate with Indonesia Standard
(SNI) and qualify as probiotic products. The products also give functional properties as
imunostimulator that can enhance neutrophils, monocytes, and eosinophils.
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Abstract Twenty-five goat farms were surveyed to gain data and information about population, farming
practices, goat performances and market prospect. Data were then analyzed to compare the prospective
of dairy goat farm in compare to meat-types as a suitable livestock enterprise for small-scale or part
time farmers. Results found from the 25-selected farms, there were 14 farms (56%) raising meat-type
goat and 11 dairy goat farms (44%), but the total population of dairy goat of about 395 animals was
higher than that of meat type goat of 200 animals. Each dairy goat farm kept about 35.9 animals, while
meat-type goats were only 14.3 animals. Dairy goat farm has better prospect in compare to meat-types
as an alternative livestock enterprise suitable for small-scale farmer or part-time livestock producer in
Payakumbuh region. The potential market for goat’s milk and higher price of bucks made the farmer to
be able to increase their farm scale and to raise their goats more intensively in order to achieve optimum
production performances and incomes.
Keywords Dairy goat production, Small-scale livestock enterprise

1. Introduction
Region of Payakumbuh which cover Payakumbuh city and Limapuluh Kota district is known
as national livestock production center in West Sumatra. Livestock production was mainly
dominated by commercial-scale poultry enterprises, especially layer and broiler chickens.
Payakumbuh supplies egg and broiler chicken not only in region of West Sumatra but also to
the neighbor provinces of Riau and Jambi.
Payakumbuh has potency in goat production too. Total number of goat in Payakumbuh was
noted about 32,512 heads, where 5,294 heads located in Payakumbuh city and 27,218 heads
Limapuluh Kota district [1]. They are run by small-scale farming and distributed mainly in
six sub districts, which are dominated by annually small-scale crop estates e.g. Lareh Sago
Halaban, Harau, Mungka, Luhak, Payakumbuh Timur and Payakumbuh Barat.
There were no data found about population of dairy goat and goat’s milk production in this
region. Goat milk has specialized market. Dairy goat production is a promising enterprise
for increasing consumption of animal protein as well as raising income level of small-scale
livestock producer. Dairy goats contribute to income generation through the sales of milk, milk
products, live animals and manure [2]. The present research was undertaken to explore the
prospect of dairy goat in compare to meat-types as an alternative livestock enterprise suitable
for small-scale farmer or part-time livestock producer in Payakumbuh region.
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2. Materials and Methods
The study was initiated by discussing with the local government of Payakumbuh city and
Limapuluh Kota district that are responsible to livestock services to gain data and information
about: general livestock development program, program and budget allocation for goat
production, and special guidance and services program for goat farmers. A rapid rural appraisal
was then undertaken by visiting 25 goat farms and interviewing the farmers as respondent.
Farms were distributed in seven sub-district areas located in Payakumbuh city and Limapuluh
Kota district. Selection of sub-districts was based goat population, number of farms and agroecosystem condition. Farms were selected based on farm scale and accessibility. Farmers
were interviewed to collect data and information about farming management practices, goat
performances and marketing strategies. Their farms were observed for assessing stall and
animal conditions, farmer activities and feeding and feed offered.

3. Results and Discussion
Table 1 showed that total number of goats raised by 25 farms as respondents was 595 heads.
There were 14 farms (56%) raising meat-type goat and 11 farms (44%) raising dairy goats, but
the population number of dairy goats of 395 heads was found much higher than that of meattype goat (200 heads). Each dairy goat farm kept about 35.9 goats, while meat-type goat farm
was only 14.3 goats. Goat breeds were dominated by Peranakan Etawa (PE) and Jawarandu for
dairy types, while for meat types were Kacang and Benggala. Dairy goat farms were mostly
developed in the sub-districts of Payakumbuh Barat of Payakumbuh city and Tanjung Haro
Selatan which were located in adjacent to the Payakumbuh city.
Table 1. Survey results from 25 goat farms in Payakumbuh, West Sumatra
No.

Parameters

Meat-type goat

Dairy goat

1
2

Number of goat farms, farms
Education level of farmer, minimum senior
high school, %
Total goat population, heads
Average number of goat per farm, heads
Breed of goat, breeds
Number of farms as major income sources for
the farmers’ family, farms
Feeding system with cut and carry, farms
Reproductive performances:
a. Average age at first kidding, months
b. Average litter size per birth, kids
Price of buck, Rp.000/buck

14 (56.0%)
5 (35.7 %)

11 (44.0%)
8 (72.7%)

3
4
5
6
7
8

9

200.0
395.0
14.3
35.9
2 (Kacang, Benggala) 2 (PE, Jawarandu)
4 (28.6%)
5 (45.5%)
5 (35.7%)

11 (100%)

12.4
2
1,000-1,500

10.8
2.1
2,000-4,500

All dairy goat herds were fed by cut and carry systems. They are offered supplemented
concentrated feeds and kept in better housing system, while most of meat-type goat farmer
(64.3%) let their goat to graze during the day and kept in stall at night. Because of better
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management, performances of dairy goat were also found slightly better that that of meat-type
goat. Young does of dairy goat gave birth at the first time at 10.8 month of age with average
liter size of 2.1 kids, while meat-type goat of 12.4 month and 2.0 kids, respectively. Sexual
maturity and litter size is affected by rearing system. It has been shown to be younger and
higher in intensive system than in semi-intensive system [3].
In compare to meat type, raising dairy goat has two advantages for farmers. They earned daily
income from selling milk and buck of dairy breed had higher market value than that of local
breed. Goat’s milk was sold on farm with the price ranged from Rp.25,000 to Rp. 40,000 per
liter. There was no problem in selling of goat’s milk. Farmers even said that they could not
fulfill demand from their costumers which come not only from Payakumbuh but also from
Padang, Bukittinggi, Pekanbaru and Medan city. The loyal costumers admitted that goat milk
has peculiar properties and healthful. Goat milk is richer than cow milk in some important
nutrients: vitamin A, niacin, choline, and inositol; but it is poorer in folic acid [4,5]. Goat
milk also contained a higher proportion of short and medium chain fatty acids with smaller
globules than cow milk, this makes goat milk promising in relieving stress and constipation
[6,7]. Market demand for this product will grow in the future in accordance with the increasing
of the human welfare and public awareness on health.
Due to higher body weight and carcass meat portion, the selling price of dairy bucks was
ranged from Rp.2,000,000 to Rp. 4,500,000, while the price for the local meat type was only
Rp.1,000,000 to 1,500.000 per head. It was predicted that there will be a prospective market
demand in the future for goat meat in West Sumatra in accordance with development of
restaurant which offered goat meat curry (or gulai kambing). Goat meat curry is a traditional
Minang’s cuisine made from goat’s meat which is cooked by using specific herb spices might
give special sensational taste and flavor to the consumers.

4. Conclusion
Dairy goat farm has better prospect in compare to meat-types as an alternative livestock
enterprise suitable for small-scale farmer or part-time livestock producer in Payakumbuh
region. The potential market for goat’s milk and higher price of bucks made the farmer to be
able to increase their farm scale and to raise their goats more intensively in order to achieve
better production performances and incomes.
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Enhancement of Goat Productivity through Micro Finance Banking
in Mardan Pakistan
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Abstract The present study was conducted in rural area of District Mardan to analyze the effects
of Zari Tarkiati Bank Limited (ZTBL) Finance Programme on goat production on various size of
farms, problems and constraints faced by farmer in financing procedure by bank, recommendations for
improvement of ZTBL’s finance Programme for goat production. All beneficiaries of the ZTBL consist
of 260, out of which the goats owners were 64. With interview schedule data were collected from the
respondents. The literate farmer was 73%. The owner farmer was 95% and owner-cum-tenant 7%. The
short term credit respondents were 47%, medium term 53% whereas the long term was counted only
2%. The total amount disbursed to sampled goat owners was Rs.16348000 and the share of the short
term was19%and medium term was 81%. Average annual cost after credit was significantly changed
from Rs.8680 to Rs. 16828. The average annual production value after credit was significantly increase
from Rs 17562 to Rs.35531.Based on this study, various constraints were identified such as high costs
of fodder, non availability of quality breeds, high interest rate and complicated procedure of the bank.
To achieve the maximum goat productivity, it seem reasonable that loan should be provided to farmers
according to requirements and one window operation policy need to be applied by bank.
Keywords Effects, ZariTarqiati bank, Micro finance program, Goat production

1. Introduction
Goat farming is essential component for subsistence in rural community of Pakistan for
production of milk, meat, skin, mohair and manure [1]. Goat rearing is a good tool for poverty
alleviation in developing country. Goat forms an important and integral part of small holder
agriculture. They contribute to the livestock industry in terms of milk, meat, skin and sometimes
hair [2]. In Pakistan, there are two type of credit, formal and non formal. Formal credit is
institutional credit which provided to farmer by institution such as ZariTarkiati Bank Limited
(ZTBL), commercial banks, cooperatives and domestic private banks while non formal credit
is the non-institutional credit which links with friends, neighbors, and professional money
lenders in the country [3]. Government of Pakistan gives high priority to ensure the timely
availability of finance to the farmers for gaining higher production. Finance necessities of the
farming community have shown an rising trend over the years. Therefore, agricultural funding
was increased by the government from Rs.42852 millions to Rs.215965.34 million during
1998-2011 while in 2011-2012 it decreased 66% due to unavoidable situation in the country.
Based on the prevailing system of banks, the present study was designed to explore the effects
of Zare Tarqati Bank finance program on goat production on various size of farms (ii) to identify
problems and constraints faced by farmer in financing procedure (iii) Recommendations for
improvement of ZTBL’s finance program for enhancement of goat production in the project
area.
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2. Materials and Methods
This study was conducted in district Mardan of Khyber Pakhtunkhwa province. It is an
important farming region of Khyber Pakhtunkhwa. The major source of income of people is
agriculture and livestock rearing. Both small and large farmers avail the credit from different
sources, including ZTBL. Since ZTBL has advanced huge amount of finance to farmer in the
district Mardan. All beneficiaries of the ZTBL consist of 260 while the number of goat owners
was 64. In tehsil Mardan 27, TakhthBahi 12, Katlung 25 while village wise distribution
Gujargarhi 20, Rustam 7, Lundkhwar 07, Shargarh 5, Katlung 11 and Jamal garhi 14. Date was
collected through questionnaire whereas SPSS statistical soft wear was used for descriptive
statistics and correlation and paired t-test were used for data analysis.

3. Results and Discussion
The educational status of the sampled respondents in the study area was indicated in table
1. The data indicated that very few farmers have higher education whereas most of the goat
owners are high school level of education. It is evident from tabulated result that people with
higher education do not keen interest in goat farming or livestock and agricultural farming.
Table 2 indicated the Tenancy Status of the sampled farmers in the study area. It is evident from
the tabulated date that the loan has given to only owner and owner cum tenant farmer while the
real cultivator has left and have not provided loan by bank due to lack of land, indicating that
in loan provision land is also a pushing factor in livestock or agricultural productivity. Table 3
showed type of credit availed by sampled farmer in the study area. The findings of the current
study further indicated that the medium term exposure is higher than the other followed by
Short term while long term counted only zero percent. It also shows that the economic holding
farmers are less than the other farmers. The long term credit share is zero in the project area. It
shows that the capable farmer for this loan is less because of this the bank do not focus highly
on long term credit and link extremely with the medium term credit followed by short term.
The data explain that the capability of long term credit investment in the project area is low
and the farmer did not apply to this credit excessively while the farmers take high interest in
the other two types of credit due to their economic holding and capability in the study area.
Table 4 demonstrated the problems and constrained faced to farmers by ZTBL in taking credit
in the study area.
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Table 4. Problems and constrained faced to sampled farmers of goat owners by bank in taking credit in
the study area
Problem

Yes

%

No

%

Total

%

Non avaibility of credit in time
Complication of passbook preparation
by Patwari Halqa
Non avaibility of collateral
Non cooperation of bank staff
Amount less than requirement
Bank away

48
45

70
70

16
19

30
30

64
64

100
100

45
45
64
45

70
70
100
70

19
19
0
19

30
30
0
30

64
64
64
64

100
100
100
100

4. Conclusion
The study finally concluded that current ZTBL Finance program has no significant and positive
effects on goat farmer’s community. No significant turnover was observed after the credit from
the bank. The result of the study further elaborated the bank did not provide huge loan to
farmer for uplifting goat production. In order to enhance and boosting the goat farming and
productivity, interest rate need to be decreased and one window operation need to be applied
for collateral adjustment and special program for goat’s maximization would be essential to
arrange.
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Abstract The purpose of this study was to develop a MFIs model to support sustainable agribusiness
of dairy goats with a pilot study in Ngudi Makmur group in Sleman Regency of Yogyakarta. Method
of RRA was used in this research and continued mentoring and coaching to the target groups. The
materials of the research was a capital to start MFIs activity of IDR. 15 million in the form revolving
of funds as a loan. The interest of loan at 1.5%/month including for the cost of mentoring/coaching
(0.3%) and to the capital increase of MFIs (1.2%). Descriptive analysis was used to determine there are
the development of MFIs by measuring the increase of productive activity and revolving funds in the
farmer group. The results of this research showed that most demand of fund (68.20%) in MFIs was used
for productive activity so that there was the capital increase in the group. The building of the MFIs in the
group can made a sustainable agribusiness of dairy goat. Behavior of farmers become more responsible
towards the use of funds, measured from the smooth of loan repayment and installment.
Keywords Micro finance institutions, Sustainable agribusiness, Dairy goats

1. Introduction
Almost all of dairy goats in Indonesia was maintained by farmers in rural areas with smallscale 2-5 heads and they have limited of capital. Generally the condition in the rural animal
farming was a business that not yet completely commercial, farmers regard that livestock as
a saving which can be sold by farm families at any time to meet the family needs because of
farm household faced by financial constraints [4].
Dairy goat produce milk of high nutritional value and its price was about 3 times higher than
the milk of dairy cows, indicating that the milk supply of dairy goat was still low compared
to the demand, so that there was a market opportunities. Therefore, the development of dairy
goat was very strategic effort to empower for rural communities to encourage rural economic
growth. Development of smallholder farmers to be an agribusiness was expected can be
increase of production, but they need additional of capital. In the agribusiness system, capital
support was needed to finance the procurement of input or production factor, implementation
of on farm, processing and marketing [3]. However, until now to start and develop the
small enterprises including dairy goat farming faced with difficulties in accessing funds or
capital from the formal commercial banks, so the growth of microfinance institution (MFIs)
can facilitate access to get funds and grow the ideas to create productive activity in rural
communities which can empower small enterprises in rural areas [2]. Recognizing this
problem, the Agriculture Ministry of Indonesia began in 2008 has been implementing Rural
Agribusiness Development Program (RADP) in the form of venture capital which was given
as “Bantuan Langsung Mandiri/BLM” as much as IDR100 million and managed by Farmers
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Group (Gapoktan). Based on results of the research in [1] state that the program RADP have
not shown satisfactory results but still needs some improvement, especially human resources
knowledge and technologies innovation at specific location. The purpose of this study was to
develop a MFIs model to support sustainable agribusiness of dairy goats in terms increase of
the capital and activity in the group with pilot study in Ngudi Makmur farmer group in Sleman
Regency of Yogyakarta.

2. Materials and Methods
A pilot study was conducted deliberately in dairy goat farmers group of Ngudi Makmur in
Sleman Yogyakarta with consideration of the group affected by the eruption of Merapi Mount
in 2010 so that the necessary capital to support in rebuilding dairy goat farming. The method
to develop of MFIs started with Rapid Rural Appraisal (RRA) to the target groups to ensure
the group has a desire to grow and understand the MFIs. Further development model of MFIs
was modification that has been developed by [5] namely the provision of a number of start-up
capital to the farmer groups which it to be the revolving of fund among its members to finance
their productive activities with the responsibility give interest to the group so that can increase
of capital in the group. Thus the group has the ability to finance its business independently, the
members can access easier to get capital as well as educate the livestock farmer to do business
by calculating the cost of using money. The model of MFIs development in detail was shown
in Figure 1.
Target farmer groups:
-Have a productive act.
-have a desire to
develop its business

Initial funding of
MFIs at the level
of group

The group make a bank
account in the nearest
formal bank

Agreement :
Revolving funds, refund,
financing, mentoring and
sanctions

RRA :
-understanding of objective and
usefulness of MFIs.
-socialization implementation
of MFIs

Funding of MFIs
at the level of the
group

Capacity building: management
MFIs and agribusiness

Build MFIs for
dairy goat farming
group

Make agreement & financial
administration module,
involves:
Institutions companion
Avalis
Related agencies

Revolving funds in the
group of the farmer to
support sustainable
agribusiness of dairy
goat

Technological
innovations
for increasing
production
and
productivity
of dairy goats
agribusiness

Mentoring/coaching by
institutions companion
or relevant agencies

Figure 1. Development model of MFIs to support sustainable agribusiness dairy goats

Analysis of this study conducted descriptively by measuring the increase of capital and
productive activity in the farmer group.
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3. Results and Discussion
The target group has a number of members of 35 farmers, but at the time members who have
a productive goat which produce of milk was 23 farmers. The total population of dairy goats
in groups of 162 heads and milk production about 40-60 liters/day, the milk price about IDR
15,000 up to 16,000/liter. The group members were easy in milk marketing, but based on
the results of testing the quality of milk still needed for improvement through the adoption
of technology, such as the method of milking hygiene and carry on good farming practices.
Besides as a goat farmer, the members of the group were farmers of various woods (62%),
18% as laborers and the remaining as small traders and others.
Development of MFIs by the research team began in April 2013, then carried out stages of
building the MFIs model as illustrated in Figure 1. The provision of start-up capital to the
MFIs as much IDR 15 million in May 2013 and started revolving of funds to the group
members. The agreement by members as the fund user of MFIs was loan installments every
month and a maximum of 10 months installment with interest service was 1.5% / month follow
flat rate system where 0.3% used to cost of guidance activities and 1.2% for MFIs to raise
capital. Activity of loan and installment in the group was conducted every month on the
15th as routine meeting of the farmer group. The installment of every month rolled back
to the other members, and so on so that the MFI capital continues to grow. Activities of
fund revolving were carried out until the month of January 2014 there were 9 times with 21
borrowers. Average loans of IDR 1,100 000/member, with the ability to repay 5 times, which
means the ability to pay installments faster than the maximum limit of 10 months. The reason
they are paying more quickly was that other members in the group soon have the opportunity
to borrow. The use of the loan funds by 50% to support the dairy goat business that is to buy
feed, repair of stall/equipment and to buy a goat , 18.20% for other productive activities such
as a small trading and 31.80% to support household consumption.

4. Conclusion
According to these results can be concluded that most of the demand of fund (68.20%) was
used for productive activities, so that the development of the MFIs in the rural can made a
sustainable agribusiness. Behavior of farmers become more responsible towards the use of
operating funds, measured from the smooth of installment of loans. The MFIs model can be
developed to other groups that have productive activity and desires to expand its business.
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Milk Yield in Saanen Goat
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Abstract This study was purposed to develope correction factors (CFs) of lactation length (LL) and
lactation period (LP) for milk yields in Saanen goat managed intensively. Data used for developing
CFs of LLs were partial cumulative milk yields (PCMYs) at each 30-d interval, from 30-d to 360-d.
Analysis used GLM by considering year-, month-, and lactation of kidding as dependent variables. CFs
of LPs were derived from 180-d PCMYs. CF values of LLs were greater by the shorter LLs (≤150-d),
whilst those were smaller(≤ 1) by the extended LLs (≥210-d). A quadratic pattern of CF values of LPs
on milk yield were generated in Saanen goat.
Keywords Correction factor, Lactation length, Lactation period, Milk yield, Saanen goat

1. Introduction
Dairy goat plays a quite important role in supplying milk for Indonesian community. Saanen
goat has been raised widely because of its ability to produce high milk. To identify individual
dairy goat for breeding stocks, selection for milk yields is required. Selection is basically
aimed at to select individual animal based on its genetic potency, so elimination of known various environmental factors are required in the process of genetic evaluation [1].
To make farmers can do selection more practical at the field, correction factors (CFs) of internal
factors affecting significantly on milk production are required. CFs for milk yields in dairy
goat should be developed for differences in lactation lengths (LLs) and lactation periods (LPS)
similar within dairy cattle and dairy sheep [2]. This study was purposed to develope CF values
of LLs and LPs for milk production in Saanen dairy goat.

2. Materials and Methods
Study was done for Saanen dairy goat at PT Taurus Dairy Farm, Sukabumi, West Java. Data
used were partial cumulative milk yields (PCMYs) at each 30-d interval, from 30-d to 360d, in 2000-2011. Data of year-, month-, and age of kidding, as well as lactation period were
collected. Correction factors (CFs) of lactation lengths (LLs) were derived from PCMYs at LLs
≥120-d (295 rcds). Analysis used General Linear Model (GLM) by considering fixed effects
of kidding years (5 classes), kidding months (4 classes), and lactation periods (3 classes);
while independent variables were each interval 30-d PCMY. CF values of LLs were obtained
by dividing least square mean (LSM) of PCMY at 180-d to each LSM of PCMYs of short
lactations (≤ 150-d), and by dividing each LSM of PCMYs of extended lactations (≥ 270-d)
to180-d PCMY.
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CFs of lactation periods (LPs) were derived from standardized 180-d PCMYs. Analysis used
GLM by considering previous fixed effects. CF values of LPs were obtained by dividing LSM
of 180-d PCMY at 4th lactation to each LSM of other LPs.

3. Results and Discussion
Table1. shows that year-, month-, and lactation of kidding had large effects (P<0.05 - P<0.001)
on all CPMYs until 210-d LL. Effectsof LPs on PCMYs were significant until 270-d LL. After
that, those three factors had no more significant effects (P>005).
Table 2 shows LSMs of PCMYs from 30-d to 360-d for three classes of LPs in Saanen goat.
PCMY at 180-d was used as a standart in developing CF values of LLs. This was based on
consideration that dairy does in Indonesia can give kidding three times within two years, so
one lactation period can be completed by 180-d with dry period by 60-d.
Table 1. Environment effects on various partial cumulative milk yields in Saanen goat
Lactation Length (Days)

Description
Year
Month
Lactation

30

60

90

120

150

180

210

***

***

***

***

***

***

***

*

**

**

*

*

*

*

***

***

**

**

*

**

*

240

270

300

330

360

**

*

ns

ns

ns

Ns

ns

ns

ns

ns

Ns

ns

ns

ns

ns

Sample

295

295

295

295

288

261

234

197

161

122

83

71

RSqadj)%

12.2

14.7

17.1

15.4

14.2

13.6

11.6

10.1

9.6

15.0

7.8

15.1

LSMs of various PCMYs at 1st lactation was lower than those of 2nd – 3rd lactation, whilst those
higher values occurred at 4th or more. CF values were greater by the shorter LLs. Conversely,
CF values were smaller (≤ 1) by the increasing LLs. These results were accordance to those
CFs of PCMYs in dairy sheep [3] and dairy goat[4].
Table 2. Partial cumulative milk yield (litre) and correction factorof lactation length by lactation period
in Saanengoat
Lactation Length (Days)

Group
lacta.

30

60

90

120

150

180

210

240

270

300

330

360

Lac. 1

43.5

88.8

131.6

171.0

206.5

239.4

277.3

311.5

337.8

377.9

393.5

429.6

Lac. 2

50.5

102.0

149.3

192.2

228.9

267.8

306.0

346.9

385.5

426.8

475.9

515.5

Lac. 3

53.0

108.2

157.5

202.7

239.4

281.6

318.8

354.5

387.8

436.1

481.9

535.0

Correction Factor of Lactation Length
Lac. 1

5.50

2.70

1.82

1.40

1.16

1.00

1.16

1.30

1.41

1.58

1.64

1.79

Lac. 2

5.30

2.63

1.79

1.39

1.17

1.00

1.14

1.30

1.44

1.59

1.78

1.92

Lac. 3

5.32

2.60

1.79

1.39

1.18

1.00

1.13

1.26

1.38

1.55

1.71

1.90

Lac. 2 was for 2nd and 3rd lactation, and Lac. 3 was for ≥ 4th lactation.

Both year and month of kidding effects on standardized 180-d PCMYs were significant (P>0.05
- P<0.001), while lactation had no significant effect (P>0.05). However, it seemed clearly that
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LSMs of 180-d PCMYs formed a quadratic pattern by the increasing LPs. The GLM explained
R-Sq (adj) by 11.20 %. LSMs of standardized 180-d PCMYs for LPs of 1, 2, 3, 4, 5, and ≥6
were succesively 236.5, 253.9, 268.6, 276.3, 266.7, and 271.9 litres.
CF values of LPs were derived by previously smoothing the curve of 180-d PCMYs. 4 th
lactation was used as a standard for the reason of this PCMYs at the peak. CF values for LPs
of 1, 2, 3, 4, 5, and ≥6 were consecutively 1.168, 1.080, 1.012, 1.000, 1.008, and 1.016. This
similar to a quadratic pattern of kidding age factors on milk yield in dairy goat [4].

4. Conclusion
Correction factors of lactation length should be developed for milk yields in different lactation
periods in Saanen goat. Correction factors of lactation period should also be developed for
standardized 180-d PCMYs in Saanen goats.
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Abstract The present experiment was aimed to investigate ruminal fatty acid profiles of leaves from
some leguminous tree species when they are incubated in buffered rumen fluid in vitro. Ground leaf
samples from four leguminous tree species namely Albizia falcataria, Calliandra calothyrsus, Leucaena
leucocephala and Sesbania grandiflora (200 mg DM each) were incubated in vitro in four replicates
with 30 ml of rumen : buffer solution (1:2 v/v) by using the Hohenheim gas test method, conducted at
39oC for 24 h. Incubation was performed without or with linseed oil addition with a dose of 50 mg/g
plant DM. After incubation, the fermentation fluid (containing feed residues) was withdrawn from the
syringe and subjected to fatty acid analysis by using a gas chromatograph device. Results showed
that no significant interactions were found between plant species and linseed oil addition, suggesting
that both factors act independently from each other. Ruminal concentration of α-linolenic acid was
highest when incubating C. calothyrsus and significantly higher than that of other plants (P<0.05),
while concentration of stearic acid was lowest in the incubation of C. calothyrsus. It can be concluded
that C. calothyrsus has better ruminal fatty acid profiles as compared to the other plants.
Keywords Legume, Tree, Fatty acid, Rumen

1. Introduction
Indonesia currently is a net importer country for milk and milk products; approximately 70%
of these products is obtained from foreign countries while only 30% is originated from local
production. A main reason of such problem is concerning the limited population of dairy
animals in comparison to total human population in the country, thus insufficiency of domestic
milk supply. Strengthening dairy goat industry is important to increase milk and milk products
supply locally. Apart from increasing goat’s milk production, improving the quality of milk
produced appears to be potential as well since majority of such consumers are middle to upper
class people in term of purchasing power. Milk quality is of interest especially when there is
a direct relationship with beneficial health effects on human. Accordingly, health promoting
properties of milk are assigned, but not limited, to polyunsaturated fatty acids (PUFA)
particularly α-linolenic acid (C18:3n-3) and rumenic acid (c9t11C18:2) [1]. Concentrations of
both fatty acids in milk depend on, to a certain extent, their concentrations in the rumen where
a large amount of PUFAs undergo biohydrogenation processes [2]. The present experiment
was aimed to investigate ruminal fatty acid profiles of leaves from some leguminous tree
species when they are incubated in buffered rumen fluid in vitro.
2. Materials and Methods
Leaf samples from four leguminous tree species namely Albizia falcataria, Calliandra
calothyrsus, Leucaena leucocephala and Sesbania grandiflora were collected from the area of
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Bogor Agricultural University, Darmaga, Indonesia. For each species, samples were collected
from several individual plants in the amount of approximately 3 kg (fresh matter). The samples
were stored indoors in a greenhouse for two days, dried at 50oC overnight and ground by using
a hammer mill to pass through a 1 mm sieve. Samples were subjected to crude protein and
total tannin analyses. Further, an amount of 200 mg DM of each plant was incubated in vitro in
four replicates with 30 ml of rumen:buffer solution (1:2 v/v) by using the Hohenheim gas test
method [3], conducted at 39oC for 24 h. Incubation was performed without or with linseed oil
addition with a dose of 50 mg/g plant DM. After incubation, the fermentation fluid (containing
feed residues) was withdrawn from the syringe and subjected to fatty acid analysis. Fatty acids
were extracted and transesterified into fatty acid methyl esters (FAME) prior to determination
in a gas chromatograph device [4]. Identification of individual fatty acid was conducted by
running a FAME standard. Quantification of fatty acid concentrations in the fermentation fluid
was based on the concentration of a pre-determined amount of an internal standard, i.e. C19:0.
Data obtained were analyzed by factorial analysis of variance (ANOVA), in which various
plant species and addition of linseed oil served as factors. Duncan’s multiple range test was
employed to ascertain the differences among treatment means.

3. Results and Discussion
Ruminal fatty acid profiles, i.e. α-linolenic acid (C18:3n-3), linoleic acid (C18:2n-6), rumenic
acid (c9t11C18:2), vaccenic acid (t11C18:1) and stearic acid (C18:0), of leaves from in vitro
incubation of some leguminous tree species either without or with linseed oil addition are
presented in Table 1. For all fatty acids, no significant interactions were found between plant
species and linseed oil addition, suggesting that both factors act independently from each
other.
Table 1. Fatty acid profiles (mg/g FAME) of leaves from some leguminous tree species without or with
linseed oil addition
Linseed oil
(mg/g DM)

Plant
A. falcataria
C. calothyrsus
L. leucocephala
S. grandiflora
SEM
P-value
Plant
Linseed
Plant*Linseed

0
50
0
50
0
50
0
50

C18:3n-3

C18:2n-6

c9t11C18:2

t11C18:1

C18:0

13.0a
14.2a
45.7c
33.4b
18.5a
14.9a
13.1a
11.7a
2.80

30.6a
32.5a
61.3b
51.2b
27.6a
28.1a
17.2a
26.5a
2.90

0.52
0.80
1.52
2.26
0.84
0.99
0.61
0.92
0.15

42.5ab
51.6abc
47.1ab
83.7d
47.8ab
73.0cd
32.4a
57.1bc
4.01

469c
515d
370a
430b
471c
514d
488cd
558e
12.0

0.012
0.158
0.356

0.001
0.904
0.294

0.147
0.124
0.819

0.165
<0.001
0.301

<0.001
<0.001
0.557

Different superscripts within the same column are statistically different at P<0.05
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Addition of linseed oil increased ruminal vaccenic acid concentration significantly (P<0.05)
for most of the leguminous tree species incubations, except A. falcataria. Such concentration
increase was also observed for stearic acid. No significant differences were found for α-linolenic
acid, linoleic acid and rumenic acid concentrations on linseed oil addition. Comparing among
various leguminous tree species, ruminal concentration of α-linolenic acid was highest when
incubating C. calothyrsus and significantly higher than that of other plants (P<0.05). Such
pattern was consistently observed for linoleic acid concentration. Concentration of stearic acid
was lowest in the incubation of C. calothyrsus. In contrast to C. calothyrsus, incubation of S.
grandiflora resulted in low α-linolenic and linoleic acid concentrations at simultaneously high
stearic acid level. Apparently an explanation to such a response is related to tannin contents in
the respective plant species; total tannin contents of C. calothyrsus and S. grandiflora were 8.1
and 0.2% DM, respectively. Those were the highest and the lowest concentrations among the
plant tested, respectively. It is quite plausible that tannins may inhibit biohydrogenation steps
of α-linolenic and linoleic acids in the rumen.

4. Conclusions
Incubations of leaves from leguminous tree species containing substantial amounts of tannins lead to higher concentrations of beneficial fatty acids to human health, i.e. α-linolenic
and linoleic acids in the rumen. Therefore, such plants may be potential to be used in goat’s
diets in order to simultaneously improve milk production and milk quality, provided that the
plants contain considerable amounts of metabolizable protein as well. Further investigation is
required to confirm whether such effect is consistently found in vivo with lactating dairy goats.
C. calothyrsus has better ruminal fatty acid profiles as compared to the others.

5. References
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Abstract The aim of this study was to evaluate the diet quality on milk production and milk fat content
of etawah crossbread goat. The ration was used as basal requirement and milk production designed to
have specific fat content. Eleven female etawah crossbread goat lactation were used in this study. They
were fed by ration containing 75.69% TDN and 17.72% of crude protein for 180 days as farmer did.
The recorded data was nutrient intake, milk production and milk fat content. The results showed that
the dry matter intake was 1461.72 g/d, average of milk production was 740.84 ml/day with the highest
milk production was happen 1086.53 ml/d in peak lactation. CP, fat and TDN intakes were 250, 118
and 1095 g/d, respectively. The average of milk fat content was 7.69%, with range from 6.1 up to the
highest milk fat content was 9%. It was concluded that the high quality ration can increase the milk fat
content up to 9%.
Keywords Goat, Milk production, Milk Fat, Peranakan Etawah

1. Introduction
In some region in Java island of Indonesia, the price of goat milk is more expensive than
cow milk. It is because of the quality, limited product and people believed that the milk has
properties in treating several diseases without allergies and especially for asthmatic problem.
The productivity and quality of goat milk in Indonesia is very diverse. Generally, etawah
crossbread goat produce around 0.5-1.5 liter milk a day with fat content around 4.0-6.6% [1]
. Dairy processing industry still require goat milk supply with high fat content to produce goat
cheese. Problem with fat, there are few farmers which has high fat content, while the price of
milk is depending on the milk fat content and the number of total bacteria (TPC numbers <
3 million). In order to get high price, the farmer should be able to produce milk with high fat
content. Therefore farmers should select breed of dairy goats with high productivity and special ration. The aim of this study was to evaluate the effect of high quality ration (75% TDN
and 17% CP) to induce milk fat content and productivity of etawah crossbread goat.

2. Materials and Methods
The present study was conducted in farm of laboratory of Animal Science Faculty, IPB, Bogor.
Eleven female lactation etawah crossbread goats (av.BW 30 kg) were randomly allocated in
the individual pens. They were fed by field grass and concentrate in ratio 20 : 80, twice a day.
The experimental ration was treated to the animals during 180 days. Concentrate was containing commercial concentrate, soybean meal, coconut meal, corn, pollard, cassava meal, CaCO 3,
crude palm oil, sodium bicarbonate and premix. The proximate analysis of diet was shown in
Table 1.
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Table 1. Proximate analysis of experimental diets (% DM Basis)
Components
Dry matter
Crude protein
Crude fat
Crude fiber
Total digestible nutrients

%
69.00
17.72
8.43
11.09
75.69

Laboratory Feed Technology, Department of Animal Nutrition IPB (2013)

Feed consumption and milk production was recorded daily. The milk fat content was analysed
in the week 2nd and 4th every month, by using milco tester. Body weight was evaluated before
and after treatment. The data were expressed as descriptively.

2. Results and Discussion
Dry matter and nutrient consumption of the goat was shown in Table 2. Total dry matter intake
(DMI) was around 1461.72 g/day. The average body weight of the animal was 36 kg, so that
the DMI intake was around 4% of body weight. This situation was not different with NRC
recommendation [2].
Table 2. The average nutrient intake during 180 days of lactation goat
Parameters
Dry matter intake (g/day)
Crude protein intake (g/day)
Crude fat intake (g/day)
Crude fiber intake (g/day)
TDN intake (g/day)

Forage
292.8
5.86
0.88
22.84
163.97

Concentrate
1168.92
243.96
117.54
137.40
930.87

Total
1461.72
249.82
118.42
160.24
1094.83

TDN: total digestible nutrient

The dry matter intake to produce 1 kg milk/day with 5% fat content is around 1 kg or 3-5%
of body weight [2]. It is recommended the crude protein and total digestible nutrient intakes
should around 159 g and 916 g/d. The data of this study showed that the nutrient intakes were
higher than those recommended. In this case, the nutrient intake of goats have been fulfilled
for supporting good quality of milk.
Goat milk production is shown in Table 3. The average of milk production was around 780.84
ml/d, with the highest milk production was around 1 l/d during a month. The ration is good
enough for supporting the milk yield. Factors affecting milk production are genetics, quality
of ration, lactation period and the length of lactation period. In this study, the average length
of the first lactation is about 5-7 months.
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Table 3. The average of goat milk production during 180 days of lactation period
Number of goat
1
2
3
4
5
6
7
8
9
10
11
Total (ml/d)
Average (ml/d)

Average of daily milk production (ml/d)
1086.53
837.66
427.79
569.83
1000.38
690.22
896.74
899.30
675.91
330.41
734.43
8149.21
740.84

The higher milk fat content, the more expensive price of milk. PT Yummi Indonesia has
already have list of milk price according to the milk content. Most of farmers do not care about
quality of nutrient, so the milk fat content could not get good standard. The limited quality
of goat milk make farmers difficult to sell the product with good price. Laboratory farm of
Faculty Animal Science IPB has set up the good quality ration to induce milk fat content by
evaluation to the etawah crossbread goats during 6 months.
Table 4 The average of milk fat content during 180 days of lactation period
Times of analysis
1st

Fat content (%)
6.4

2nd
3rd
4th

7.6
7.8
6.9

5th
6th
7th
8th
9th

6.1
8.6
9.0
7.8
9.0

Average (%)

7.69

The average of milk fat content (Table 4) during the experiment was around 7.69%, and the
highest was 9% with reward from the industry with the highest price. The standard of milk
fat content on goat milk is 3% [3], while in our case the milk fat could increase up to 9%. The
high fat content of milk was due to the good quality of ration, but it has not induced the milk
The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia
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yield. It proves that the quality of ration quality should be give attention in order to get high
milk quality as well as the price.

3. Conclusion
It was concluded that the high quality ration can increase the milk fat content up to 9%.

4. References
[1] Atabany A. 2001. Study Kasus Produktivitas Kambing PE dan Saanen pada Peternakan Barokah
dan PT Taurus Dairy Farm. Thesis Institut Pertanian Bogor.
[2] National Research Council. 1996. National Academy Press Washington, D.C.
[3] Badan Standardisasi Nasional. 1998. Susu Segar. Pusat Standardisasi, LIPI, Jakarta
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Early Selection Technology for Growth
in Etawah Crossbreed Goat

Irma Badarina, Dwierra Evvyernie,
Elis N. Herliyana, Latifah K.
Darusman, Toto Toharmat
The Use of Coffee Husk Fermented with
Pleurotus ostreatus as Feed Supplement
Improved Haematological Properties
in Etawah Dairy Goat Suffered from
Subclinical Mastitis
Feed and Nutrition
Moderator:
Prof. Dr. Ir. Nahrowi
Thongsuk Jetana, Sungworn Usawang,
Sirima Thongrauy
The Effects of LeucaenaLeucocephala
Added To Para Grass In Different
Proportions to Form Mixed Diets on
Mimosine, Di-Hydroxypyridine (DHP)
in Urine, Milk, Thyroid Hormones in
Dairy Goats
Diah Asri Erowati
A Review of Coffee Pulp and Outer Skin
of Coffee as Goat Feed

F. Hasan, Jakaria, A. Gunawan
Estimates of Genetic and Phenotypic
trend for Growth Traits in Ettawa
Grade Goats

Lisa Praharani
Effect of Crossbreeding Between Anglo
Nubian and Etawah Grade on Growth
Rate Kids

T. E. Susilorini, S. Maylinda
Technology of Marker Α1-Casein
Gene for Selection Method in
PeranakanEtawah (Pe) Goats

Breeding and Genetics
Moderator:
Dr. M. Hoda
Mushtaq Ahmad, Nasim Ahmad
Comparison of Detection Methods of
Sperm Acrosome in a Cold Shock Model
of Caprine Semen

Hamayun Khan, Mohammad Misri
Rind, Ikhwan Khan, Muhammad
Subhan Qureshi, Muhammad Saleem
Khan
Biometric Evaluation of the Testis of
Adult Male Goat (Capra-Hircus)
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14.50
–
15.00

Ghulam Habib
Nutritional Basis of Adaptation of Goats
to Changing Climate in Pakistan

15.00
–
15.10

Andi Murlina Tasse, D. Evvyernie,
Rahman
Feed Intake, Daily Gain and Feed
Conversion of Ettawah Cross Bred Goat
Fed Ration Containing Fermentated Rice
Bran

15.10
–
15.20

R. C. Gupta, S. P. Tiwari
Is Goat Milk Superior for Longevity and
Sound Health?
The Inside Happening Taurine Factor

Elsaid Oudah
Productive and Reproductive
Performance of Imported French Alpine
Goats Under Subtropical Conditions in
Egypt
Helmy R. Metawi, Amed L. Desoky,
Mona A. Osman, Fayek H. Farag,
Nazem N. Shalabi, EL Said Z. Oudah
(Co) Variance Components and Genetic
Parameters Estimate for Economically
Important Traits in the Egyptian Nubian
Goats

Parallel Presentation (Session 2)
Room A

Room B

Time

Feed and Nutrition
Moderator:
Dr. Ir. Asep Sudarman, MSc

Breeding and Genetics, Health and
Diseases
Moderator:
Dr Epi Taufik, S.Pt, MVPH, MSi

15.30
–
15.40

Arsyadi Ali, Luki Abdullah, Panca
Dewi M. H. Karti, Muhammad A.
Chozin
In Vitro Digestability of Indigofera
Zollingeriana and Leucaena
Leucocephala Planted in Peatland
Endah Yuniarti, Dwierra Evvyernie,
Dewi Apri Astuti
In Vitro Evaluation of Dates Fruit Waste
as an Energy Source in Dairy Goat
Ration

15.40
–
15.50

15.50
–
16.00

ccclxxiv

Reza Valizadeh, Saherea Hayati,
Abbas A Naserian, Abdolmansor
Tahmasebi
The Effect of Dietary Barley Grain
Substitution With Hydroponic Barley
Grass on Performance of Saanen Dairy
Goats

Siti Gusti Ningrum, Wyanda Arnafia,
I Wayan Teguh Wibawan
The Possibility of Protein A as
Virulence Factor of Staphylococcus
Aureus in Subclinical Mastitis in Goat
Muhammad Younus, Ghulam
Mustafa, Muti Ur Rehman, Aftab
Anjum, Muhammad Raza Hameed,
Iahtasham Khan
Pathological Studies of Caseous
Lymphadenitis in Small Ruminants
Umi Adiati, Lisa Praharani
Effects of Prostaglandin Concentration
on Estrous Percentage of Etawah Grade

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

16.00
–
16.10

Ferenc Pajor, Péter Póti
Effect of Grazing on Some Bioactive
Compounds of Goat Milk

16.10
–
16.20

Edgar A. Orden, Emilio M. Cruz,
Armando N. Espino, Ma. Excelsis M.
Orden, Neal A. Del Rosario
Pelletized Forage-based Ration for Lactating Goats

16.20
–
16.30

Anuraga Jayanegara, Muhammad
Ridla, Erika B. Laconi, Nahrowi
Ruminal Fatty Acid Profiles of Leaves
From Some Leguminous Tree Species
as Incubated in an In Vitro Fermentation
System
Feed and Nutrition
Moderator:
Dr. Ir. Dwierra Evvyernie, MSc

16.40
–
16.50

A Rai Somaning Asih, Ketut G.
Wiryawan, I Nyoman Sadia,
Kertanegara
Productivity of Crossbred Etawah Goats
Fed By-Product of Traditional Fried
Snack Industry with Different Level of
Urea
M. Nasir Rofiq, Murat Gorgulu
Effect of administration of Clove and
Orange Peel Oils on Milk Yield and
Composition in Dairy Goat

Khalil, Reswati
Prospect of Dairy Goat Production for
Small-Scale Enterprise In Payakumbuh
West Sumatra

Laras Cempaka, I. Nyoman P.
Aryantha
Effect of Glucose Concentration on the
Production of β-Glucan By Saccharomyces Cerevisiae

Rini Widiati, Yuni Suranindyah,
Trisakti Haryadi
Development of Micro Finance Institutions Model in The Rural Farmer
Groups to Support Sustainable Agribusiness of Dairy Goats: A Pilot Study

16.50
–
17.00

17.00
–
17.10

Iis Arifiantini, W.M.M Nally, Tati
Susnawati, Emi Rochmiati
Individual Variation on The Sperm
Freezing Capability of Ettawa Grade
Yuni Suranindyah, Ristianto Utomo,
Diah Maharani, Tri A. Kusumastuti,
Rihastuti, Setyono
Activities of Assistance Serviceas the
Initial Program to Establish Village
Breeding Center of Dairy Goat at Samigaluh Kulon Progo
Mohamad A. Setiadi, Kadek D.
Setiawan, Elvi D. Yunitasari
Application Response and
Characteristic Estrous of Etawah Cross
Breed Goat After Different Route
Prostaglandin
Economic and Social Economic,
Dairy Goat Management
Moderator:
Ir. Lucia Cyrilla, MSi

Naushad Khan, Munir Khan,
Hamayun Khan
Enhancement of Goat Productivity
Through Micro Finance Banking in
Mardan Pakistan
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17.10
–
17.20

17.20
–
17.30

ccclxxvi

Ibrahim Bushara, Murtada Elimam,
Abdel Moneim M. Abu Nikhiala,
D.M. Mekki
Growth Performance of Taggar Female
Kids as Affected By Type of Concentrate Rations Under Dry Land Farming
in Western Sudan

Lindawati Doloksaribu, Peter J.
Murray, Richard S. Copland, Brenda
P. McLachlan
Constraints to, Challenges of, and
Opportunities for Rearing Goats in Bali
Province Case Study: Rearing Goats in
Banjar Belulang, Sepang Village
Jagdish Lal Chaudhary
Adoption of Scientific Goat Management Practices and Constraints Faced
By Goat Farmers in Sirohi District of
Rajasthan, India
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Day 2 (Saturday, April 26th, 2014)
Invited Speaker
Time

Name

Title

08.30 08.50

Dr. A.K.
Thiruvenkadan

Breeding Programmes for Dairy Goats
in India

08.50 09.10

Dr. Sansak Nakavisut

Dairy Goat Industry in Thailand

09.10 09.30

Dr. S. Shanmugavelu

Dairy Goat in Malaysia

09.30 09.50

Prof. Shinichi
Kobayashi

Dairy Goat in Japan- the Past, the
Present, and the Future

09.50 10.10

Prof. Dr. Cesar C.
Sevilla

Dairy Goat Production in the Philippines

Moderator

Prof.
Dr. Toto
Toharmat

Coffee Break (10.10 – 10.20)

10.20 10.40

Prof. Nguyen Van
Thu

A Study of Fresh Water Hyacinth Levels
(Eichhornia Crassipes L.) in
Diets on Nutrient Intakes and
Digestibility, Nitrogen Retention and
Rumen Environment of Bach Thao Goat
in The Mekong Delta of Vietnam

10.40 11.00

Dr. Seyed Mehdi
Hoseini

Dairy Goat Production in Iran

11.00 11.20

Mr. Yogendran

Housing Advancements in Dairy Goat
Farming for Smallholders in the Tropics,
Part II

11.20 11.40

Dr M. Fatah Ullah
Khan

Present of Status Daity Goat in Pakistan

11.40 12.00

Prof. Toto Toharmat
and Prof. Dewi Apri
Astuti

Herbs, Minerals and Fermented Feed for
Dairy Goats in Indonesia

Prof. J
Takahashi
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Parallel Presentation (Session 3)

Time
13.00
–
13.10

13.10
–
13.20
13.20
–
13.30

13.30
–
13.40

13.40
–
13.50

ccclxxviii

Room A

Room B

Feed and Nutrition
Moderator:
Dr. Sri Suharti, SPt. MSi
Suharyono, Nadia Litasova, Asih
Kurniawati, Adiarto
Development of Multi-Nutrient
No Molasses Feed Supplement for
Improving Milk Productivity on Early
Lactation Dairy Goat

Dairy Goat Management
Moderator:
Dr. Ir. Asnath Maria Fuah, Msc
Khalid Mehmood, Ahmad W. Akhtar,
Muhammad T. Riaz, Ahmad J. Sabir,
Muhammad Ijaz, Aneela Z. Durrani,
Musadiq Idris
A Pilot Epidemiological Survey of
Parasitic Problems of Goats in and
Around Derawar Fort Area, Cholistan
Anneke Anggraeni
Milk Producing Ability of Saanen Does
Under Intensive Management

Asmah Hidayati, Imbang D Rahayu,
Sri Samssundari
Locally Tree for Ettawa Crossed Breed
Dairy Goat Feed
Muhammad Arifin, Afton Attabany,
Anita S. Tjakradidjaja
Unsaturated Fatty Acid Content of
Milk From PE Goat Fed with Palm
Oil Sludge Meal and Tea Waste
Combination
Muhamad Baihaqi, Euis
Widaningsih, Asnath M. Fuah
Influence of Diets on Milk Production
and Composition in Etawa Grade Does
Reared on Mined Land Reclamation
Endang Sulistyowati, Asep
Sudarman, Komang G. Wiryawan,
Toto Toharmat
Milk Production of Late Lactation
Dairy Goat Fed PUFA-Diet
Supplemented with Yeast and C.
xanthorrhiza Roxb

Mongkol Thepparat, Sansak
Nakavisut, Suwit Anothaisinthawee,
Thunchira Thepparat
Comparison of Models for Describing
the Lactation Curve of Saanen Goat in
Thailand
Dyah Maharani, Tety Hartatik, Yuni
Suranindyah, Sumadi
Recording Application for EttawaCrossed Goat Herd Improvement:
A CaseStudy in Samigaluh, Kulon
Progo District
Novia Qomariyah, Matheus
Sariubang, Andi Ella
Assessment of Marica Goat Meat
Producers in Jeneponto Regency, South
Sulawesi Province
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14.00
–
14.10

14.10
–
14.20

Feed and Nutrition
Moderator:
Dr. Ir. Endang Sulistyowati, MSc

Dairy Goat Management, Milk and
Milk Product
Moderator:
Dr. Irma Isnafia Arief, MSc

Asep Sudarman, Novicha Sofriani,
Yeni Widiawati
The Use of Cassava (Manihot esculenta) Leaf Silage as Protein Source
Feed on Intake, Digestibility and Milk
Production of Etawah Crossbred Goat
Teguh Wahyono, Irawan Sugoro
Productivity of EttawaCrossbreed Goat
Suplemented By Yeast Probiotic R1
and R2

Hoda M. El-Zeini, Moneir M. ElAbd, Kamal A. Sorya, Shaimaa G.
Abo Hasiba
Casein Micelles of Goat’s Milk
Physical Properties in Semi- Intensive
Production System
Parisa Rashtchi, Ali Bazmi, Hasn
Moosavy, Elham Noormohamadi
Microbiological and Biochemical
Changes during Ripening of Lyghvana Raw ewe’s and Goats Milk Cheese
from the Tabriz (Iran)
Sepide Eftekhari, Parisa Rashtchi,
Mohamad Ehsani
Investigation of the Microbial, Physicochemical and Sensory Properties of
Traditional Yoghurt Produced from
Milk of Goat and Ewe and Packaged in
Tin Can During the Storage Period
Nurliyani, Eni Harmayani, Sunarti,
Feny Prabawati
Chemical and Sensory Properties of
Kefir Produced from
Goat and Soy Compocites Milk

14.20
–
14.30

Widhi Kurniawan, L. Abdullah,
Panca D. M. H. Karti, Supriyanto
Herbage Production of Brown Midrib
(Bmr) and Conventional Sorghum Fertilized with Different Level of Organic
Fertilizer as Forage Source for Goat

14.30
–
14.40

Nguyen Thi Kim Dong, Nguyen Van
Thu
Effects of Different Levels of Neutral
Detergent Fiber in Diets on Feed Intake, Nutrient Digestibility and Rumen
Parameters of Bach Thao Goat in the
Mekong Delta of Vietnam
Iin Susilawati, Lizah Khairani, Eliza
Octaviyani Perwata
Manure and Urea Fertilizer
Application on Productivity of
Kinggrass (PennisetumPurpuroides)

14.50
–
15.00

15.10
–
15.20

Feed and Nutrition
Moderator:
Ir. Anita S Tjakradidjaja M. Rur. Sc
Caribu Hadi Prayitno, Yusuf
Subagyo, Suwarno
Performance of Dairy Goat Fed Diets
Supplemented with Garlic Powder
(Allium Sativum) and Organic Mineral

Masdiana Padaga, Aulanni’am
Antihypertensive Activity of Lactic
Acid Bacteria Fermented Goat Milk
Casein on DOCA-Salt Induced
Hypertensive Rats
Milk and Milk Product
Moderator:
Prof. Dr. Erika B Laconi
Tosporn Namhong, Sanae Buasanit,
Siriwan Suknikom
Effect of Various Sources of Fat
Ingredients on the Properties of Goat
Milk Ice Cream
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15.20
–
15.30

15.30
–
15.40

Panca D. M. H. Karti, D.A. Astuti,
A.M. Fuah, M. Baihaqi, H. Apriyani
Nutritional Quality and Milk Production of Complete Feed from Forage for
Dairy Goats
Muhammad Winugroho, Yeni
Widiawati, Tatan Kostaman
Antioxidant as Feed Additive Given to
P.E. Crossbred Bucks Kept in Different
Micro-Climates Environment
(26 Versus 34 oC)

15.40
–
15.50

Azilah Ab Jalil, Norhani Abdullah,
Ehsan Oskoueian
Treatment of Sago Pith Waste by
Fungal Solid State Fermentation

15.50
–
16.00

Supriyati, Lisa Praharani, I Gusti
Made Budiarsana, I-Ketut Sutama
Effect of Protein Level in Concentrate
Diets on Progesterone Concentration in
Etawah Grade Goat
Asih Kurniawati, Vincentia Desi
Pramudyastuti, Adiarto, Suharyono
Nutrient Intake and Digested Nutrient
of Peranakan Ettawah Goat Grade Fed
Diet Supplemented Multi-Nutrient No
Molasses Feed Supplement

16.00
–
16.10

Juni Sumarmono, Mardiati
Sulistyowati, Soenarto
Concentrated Yogurt Production from
Etawah Grade Goat Milk using Two
Different Methods of Whey Removal
Triana Setyawardani, Agustinus H.D.
Rahardjo, Mardiati Sulistyowati,
Samsu Wasito, Juni Sumarmono
Microbiological Study of Goat Milk
Kefir with Different Kefir Grain
Concentrations and pH Controls During
Fermentation
Dewi Elfrida Sihombing, Irma
Isnafia Arief, Sri Budiarti, Ria Putri
Rahmadani
Functional Properties of Yoghurt Goat
Milk with Probiotic and Roselle (Hibiscus Sabdariffa) Extract

Poster Presentation
Code

Name

P001

Anneke Anggraeni

P002

Anuraga Jayanegara, Muhammad
Ridla, Erika B. Laconi, Nahrowi

P003

K. B. Satoto, K. G. Wiryawan, D. A.
Astuti, L. Khotijah, D. M. Fassah, K.
Komalasari

ccclxxx

Title
Correction Factors of Lactation Length
and Lactation Period on Milk Yield in
Saanen Goat
Ruminal Fatty Acid Profiles of Leaves
from Some Leguminous Tree Species
as Incubated in an in Vitro Fermentation
System
High Quality Ration to Induce Milk Fat
of Etawah Crossbread Goat
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No

Name

1

Adiati, Umi

2

Ahmad,
Mushtaq

3

Ali, Arsyadi

4

Anggraeni,
Anneke
Arifiantini, Iis

5

6

Arifin,
Muhammad

7

Asih, A Rai
Somaning

8

Badarina, I.

9

Baihaqi, M.

10

Bushara,
Ibrahim

11

Chaudhary, J.L.

12

Cempaka, Laras

Institution

Country

Email

Research Institut of Animal
Production. PO Box 221
Department of Theriogenology,
University of Veterinary and
Animal Sciences, Lahore, 54000

Indonesia

Graduate School of Bogor
Agricultural University
Research Institute for Animal
Production, Bogor. 16153.
Department of Veterinary Clinic,
Reproduction and Pathology,
Faculty of Veterinary Medicine,
Bogor Agricultural University,
Bogor 16680, Indonesia.
Department of Animal Production
& Technology
Faculty of Animal Science, Bogor
Agricultural University
Faculty of Animal Sciences,
Mataram University, Mataram,
83125
Department of Animal Science,
Bengkulu University, Bengkulu,
38371A
Faculty of Animal Science, Bogor
Agricultural University
Department of Animal Production,
Faculty of Natural Resources &
Environmental Studies, University
of Kordofan, P.O. Box 716,
Khartoum
Directorate of Planning and
Monitoring
Maharana Pratap University of
Agriculture and Technology,
Udaipur – 313 001 Rajasthan
School of Life Science and
Technology, Institut Teknologi
Bandung, Ganesha 10 Bandung
40132,

Indonesia

umiadiati@yahoo.
co.id
mushtaq@
uvas.edu.pk,
dr.mushtaq85@
yahoo.com
ali_arsyadi@
yahoo.com
ria.anneke@
yahoo.co.id
iis.
arifiantinipurna@
gmail.com

Pakistan

Indonesia
Indonesia

Indonesia

1atj.yanuar@
gmail.com

Indonesia

asihrai@ymail.
com

Indonesia

irmabadarina@
gmail.com

Indonesia

baihaqi@ipb.ac.id

Sudan

bushara3000@
yahoo.com

India

chaudharyjl@
yahoo.com

Indonesia

laras.cempaka@
bakrie.ac.id
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No

Name

13

Doloksaribu,
Lindawati

14

Dong, Nguyen
Thi Kim

15

16

17

18

19

20

21
22

23
24

25

Institution
The university of Queensland,
Gatton College, QLD 4343

Department of Animal Sciences
Fac. of Agric. & Appl. Biology,
Can Tho University, Can Tho City,
Vietnam
Eftekhari,
Food science and Technology
Sepide
Faculty Islamic Azad University,
Tehran,
Elimam,
Department of Animal Production,
Murtada
Faculty of Agriculture and Natural
Resources, University of Kassala.
P.O Box 12 Halfa- Elgadida
El-Zeini, Hoda
Dairy Science Department, Faculty
M.
of Agriculture, Cairo University,
Cairo, 12613
Emami Miboadi, Animal Science Department of
M. A.
Institute of agricultural research of
Yazd, P.O.Box:89165-571 Yazd,
Erowati, Diah
Pusat Teknologi LingkunganAsri
TPSA-BPPT, Jakarta 133410
Serpong 15314
Fajemisin,
Department of Animal Production
Adebowale N.
and Health, Federal University of
Technology, PMB 704 Akure, Ondo
State.
Gupta, R.C.
SASRD, Nagaland University,
Medziphema 797106
Hasan, F.
Department of Animal Production
and Technology, Faculty of Animal
Science, Bogor Agricultural
University, Jl. Agatis, Darmaga
Campus, Bogor 16680.
Habib, Ghulam Pakistan
Hidayati, Asmah Department of Animal Husbandry,
Muhammadiyah University,
Malang, 65651,
Ibhaze, Gladys A Department of Animal production
and Health, Federal University of
Technology, Akure, Ondo State

ccclxxxii

Country

Email

Australia

lindawati.
doloksaribu@
uq.net.au
ntkdong@ctu.edu.
vn

Vietnam

Iran

Parisa_rashtchi@
yahoo.com

Sudan

murtadaelemam@
yahoo.com

Egypt

dr_hodazeini@
yahoo.com

Iran

Emamimibody@
yahoo.com

Indonesia

diah_bppt@ymail.
com

Nigeria

India
Indonesia

Pakistan
Indonesia

Nigeria

debofajemisin@
yahoo.co.uk

guptaramesh994@
gmail.com
harahap.
fuadhasan@gmail.
com

habibnutr@gmail.
com
hidayatiasmah2@
gmail.com
begladalways@
yahoo.com
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No

Name

26

Jalil, Azilah Ab

27

Jayanegara,
Anuraga

28

Jetana,
Thongsuk

29

Karti, P.D.M.H.

30

Khalil

31

32

33

34

35

36

Institution

Country

Email

Laboratory of Animal Production,
Institute of Tropical Agriculture,
Department of Biochemistry,
Faculty of Biotechnology and
Biomolecular Science,
Universiti Putra Malaysia, 43400,
Serdang, Selangor, Malaysia
Department of Nutrition and Feed
Technology, Bogor Agricultural
University, Bogor, 16680
Research and Development
Center for Livestock Production
Technology, Faculty of Veterinary
Science, Chulalongkorn University,
Henri Dunant Street, Phathumwan,
Bangkok 10330
Faculty of Animal Science, Bogor
Agricultural University, West Java,

Malaysia

norhani@upm.edu.
my

Indonesia

anuragaja@ipb.
ac.id

Thailand

Thongsuk.J@
Chula.ac.th

Indonesia

pancadewi_
fapetipb@yahoo.
com
khalil@faterna.
unand.ac.id

Department of Nutrition and Feed
Technology, Faculty of Animal
Husbandry Andalas University,
Kampus II Payakumbuh, West
Sumatra,
Khan, Hamayun Faculty of Animal Husbandry and
Veterinary Sciences,The University
of Agriculture Peshawar
Khan, Naushad Institute of Development Studies,
Departement of Animal Health,the
University of Agriculture,
Peshawar.
Kurniawan,
Graduate School of Nutrition and
Widhi
Feed Science, Faculty of Animal
Science, Bogor Agricultural
University,Bogor, 16680
Kurniawati, Asih Faculty of Animal Science,
Universitas Gadjah Mada,
Fauna Street No. 3 Bulaksumur,
Yogyakarta 55281, Indonesia
Maharani, Dyah Faculty of Animal Science,
Universitas Gadjah Mada,
Yogyakarta, 55241,
Maylinda, S
Faculty of Animal Husbandry,
Brawijaya University, Jl. Veteran
Malang 65145, Indonesia

Indonesia

Pakistan

hamayunkhan@
aup.edu.pk

Pakistan

hamayunkhan@
aup.edu.pk

Indonesia

kurniawan.widhi@
yahoo.com

Indonesia

asihkurniawati@
ugm.ac.id

Indonesia

d.maharani@ugm.
ac.id

Indonesia

sucik@ub.ac.id
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No

Name

37

Mehmood,
Khalid

38

Metawi, Helmy
R.

39

Murlinatass,
Andi
Namhong,
Tosporn

40

41

Ningrum, Siti
Gusti

42

Nugroho,
Dwiatmoko

43

Nurliyani

44

Orden, Edgar A.

45

Oudah, Elsaid

46

Padaga,
Masdiana

47

Pajor, Ferenc

48

Praharani, Lisa

49

Prayitno, Caribu
Hadi
Qomariyah,
Novia

50

ccclxxxiv

Institution

Country

Email

University College of Veterinary
and Animal Sciences, Islamia
University of Bahawalpur,
Bahawalpur 62300
Animal Production Research
Institute, Agriculture Research
Center, Egypt Faulty of
Agriculture, Mansoura University
Departement of Animal Science,
Halu Oleo University, Kendari,
Department of Food Science
and Technology , Rajamangala
University of Technology
Suvarnabhumi
Ayutthaya , 13000
Department of Veterinary
Public Health, Bogor
AgricultureUniversity, Bogor,16680
Faculty of Animal Science and
Agriculture, Diponegoro University,
Semarang
Department of Animal Product
Technology, Faculty of Animal
Science, Universitas Gadjah Mada,
Yogyakarta 55281,
Central Luzon State University
(CLSU) Sciece City of Muñoz,
Nueva Ecija, Philippines. 3120
Department of Animal Production,
Faculty of Agriculture, Mansoura
University, PC: 35516, Mansoura
Biomedical Science Graduate
Program, Faculty of Medicine,
Brawijaya University, Malang,
65145
Institute of Animal Husbandry,
Szent István University, Gödöllő,
H-2100, Páter Károly 1.,
Indonesian Research Institute for
Animal Production
Faculty Of Animal Science,
Jenderal Soedirman University
Jl. Dr. Suparno, Karangwangkal,
Purwokerto, 53123,
Graduate Student Bogor
Agricultural Institute

Pakistan

khalid.mehmood@
iub.edu.pk

Egypt

Indonesia
Thailand

hrmmetawi@
hotmail.com

andimurlinatasse@
gmail.com
tnamhong@
hotmail.com

Indonesia

siti_ningrum10@
yahoo.co.id

Indonesia

abecede_koko@
yahoo.com

Indonesia

nurliyani@yahoo.
com

Philippines

caorden@yahoo.
com

Egypt

saidauda@yahoo.
com

Indonesia

mpadaga@gmail.
com

Hungary

pajor.ferenc@mkk.
szie.hu

Indonesia

lisa_praharani@
yahoo.com
caribu_prayitno@
yahoo.co.id
noviabptpsulsel@
gmail.com

Indonesia
Indonesia
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No

Name

Institution

51

Rastchi, Parisa

Department of Food science and
Technolgy, Faculty of Agriculture,
University of Tariz, Tabriz

52

Rofiq, M. Nasir

53

Setiadi,
Mohamad A.

54

Setyawardani,
Triana

55

Sihombing, D.E

56

Sudarman, Asep

57

Suharyono

58

Sulistyowati,
Endang

59

Sumarmono,
Juni

60

Supriyati

61

Suranindyah,
Yuni

62

Susilawati Iin

LAPTIAB, The Agency for
The Assement and Application
Technology, Serpong, 15314
Division of Reproduction
and Obstetrics Department of
Veterinary Clinic, Reproduction and
Pathology, Faculty of Veterinary
Medicine, Bogor Agricultural
University
Faculty of Animal Science, Jenderal
Soedirman University, Dr Suparno
Street No 60, Purwokerto, Central
Java
Department Of Animal Production
And Technology, Bogor
Agricultural University, Bogor,
16680, Indonesia
Department of Animal Nutrition
and Feed Technology, Bogor
Agricultural University
Centre for the Application of
Isotope and Radiation, Nation
Nuclear Energy Agency, Lebak
Bulus Raya Street, Kotak Pos 7002
JKSKL, Jakarta 12070
Department of Feed and Nutrition
Science, Bogor Agricultural
University, Bogor 16680
Department of Animal Production,
Faculty of Animal Science,
JenderalSoedirman University,
Purwokerto 53123
Indonesian Research Institute for
Animal Production
Bogor, 16720, Indonesia
Faculty of Animal Science
Universitas Gadjah Mada,
Yogyakarta, 55281,
Laboratorium of Forage Crops,
Faculty of Animal Husbandry,
Universitas Padjadjaran, Bandung,
West-Java

Country
Iran

Email
parisa_rashtchi@
yahoo.com

Indonesia

nasir_rofiq@
yahoo.com

Indonesia

Setiadi03@yahoo.
com

Indonesia

trianasetyawardani@
yahoo.com

Indonesia

Irma_Isnafia@
yahoo.com

Indonesia

a_sudarman@
yahoo.com

Indonesia

suharyono@batan.
go.id

Indonesia

ensulistyowati@
yahoo.com

Indonesia

juni.sumarmono@
unsoed.ac.id

Indonesia

skompiang@
yahoo.co.id

Indonesia

yuni.
suranindyah@
ugm.ac.id
lizah@unpad.ac.id

Indonesia

The 2nd Asian-Australasian Dairy Goat Conference, April 25-27th, 2014, Bogor, Indonesia

ccclxxxv

No
63

64
65

66

67

68
69

70

71

72

73

Name
Susilorini, T.E.

Institution

Faculty of Animal Husbandry,
Brawijaya University, Jl. Veteran
Malang 65145
Thepparat,
Agricultural Program, Rajabhat
Mongkol
Songkhla University,Songkhla,
Thu, Nguyen
Department of Animal Sciences
Van
Fac. of Agric. & Appl. Biology,
Can Tho University, Can Tho City,
Vietnam
Valizadeh, Reza Department of Animal Science,
Ferdowsi University of Mashhad,
Mashhad, P O Box 91775-1163
Wahyono, Teguh Center of Application Technology
Isotope and Radiation National
Nuclear Energy Agency Jalan
Lebak Bulus Raya 49 Jakarta
Selatan
Widiati, Rini
Faculty of Animal Science,
GadjahMada University
Winugroho,
Research Institute for Animal
Muhammad
Production, PO BOX 221 Bogor
16002
Yasmeen, Atiya Institute of Biochemistry and
Biotechnology, University of
Veterinary and Animal Sciences,
Lahore, 54000
Yasni,
Department of Food Science and
Sedarnawati
Technology, Faculty of Agricultural
Technology, Bogor Agricultural
University, IPB
Younus,
College of Veterinary and Animal
Muhammad
Sciences, Jhang (Sub-campus of
UVAS, Lahore)
Yuniarti, Endah Major Program of Animal Nutrition
and Feed Science, Graduate School,
Bogor Agricultural University
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Country

Email

Indonesia

triekos@ub.ac.id

Thailand

mongkol.th@skru.
ac.th
nythul@ctu.edu.vn

Vietnam

Iran

valizadeh@um.ac.
ir

Indonesia

why.tguh@gmail.
com

Indonesia

rini_gunawan54@
yahoo.co.id
mwinugroho@
yahoo.com

Indonesia

Pakistan

tanveer.hussain@
uvas.edu.pk

Indonesia

sedarnawati@
yahoo.com

Pakistan

younusrana@
hotmail.com

Indonesia

yuniarti.en@
gmail.com
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