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PREFACE

It is my privilege to thanks to all of authors for your enthusiasm in participating and
contributing papers at this 6™ International Conference on Sustainable Animal Agriculture for
Developing Countries (The 6" SAADC-2017) that had been successfully held on 16-19
October 2017 in The Singhasari Resort, Batu City, Indonesia with the theme of “Wisdom of
Using Local Resources for Development of Sustainable Animal Production in Developing
Countries”

The primary objective of the 6" SAADC-2017 was to provide a scientific forum for animal
scientists and producers, and administrators of livestock related agencies, particularly from
the developing countries, to share their experiences, discuss issues and suggest
recommendations to develop further a more sustainable livestock production.

This proceeding contains selected papers that were presented in the conference based on the
quality and relevancy to the confencence. The papers are reflecting responsiveness of animal
scientist from various countries in promoting sustainability of animal agriculture for the
prosperity of the never ending generations. These proceeding hopefully will certainly enrich
the body of knowledge and understanding about various aspects related to sustainable animal
agriculture.

Our special thanks are also for the SAADC President for his confidence to our Universitas
Brawijaya to organize this prestigious conference. Also, congratulation that SAADC is now
listed in the International Congress and Conference Association (ICCA) based on its quality
and consistent activities.

We also wish to thank all partners and sponsors for their support to the success of the
conference. To colleague members of the organizing committee, please accept my deep
appreciation for your hard working in ensuring the success of the conference.

Yours Sincerely,

Prof. Ifar Subagiyo
Chief Editor
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Abstract

The profitability of milk production in the developing world varies widely between farming
systems. This results from poor animal productivity and an inefficient marketing chain
structure where a high proportion of the profit margin passes to intermediary milk collectors
and distributors rather than to the farmer. Hygiene standards are often compromised through
the lack of chilling facilities for milk storage and the need to adulterate the raw product to
enhance profit margins. Co-operative selling of milk along with the acquisition of feed and
veterinary medicines has boosted the financial resilience of small-holder farming communities
world-wide, although in some regions a lack of trust between families even within the same
village has prevented this activity. Despite this, commercial reality dictates that farming
communities work together to achieve financial sustainability. Although milk has traditionally
provided many consumers with their only source of animal protein, vitamins and minerals, we
are now discovering its many other virtues particularly in relation to cognitive development
and memory retention and the provision of antioxidants. The impact of milk processing
technology on some of these remarkable properties requires further investigation to ensure milk
consumers world-wide benefit from their positive attributes.

Keywords: dairy, developing countries, co-operatives, marketing chains, milk attributes

Introduction

More than 6 billion people worldwide consume milk and milk products with the
majority of these people live in developing countries (FAO, 2016). Milk serves as the major
source of protein, calcium, phosphorus, iron, vitamin A and riboflavin for the predominance of
populations across the globe. In addition this complex biological fluid has positive health
attributes including the provision of protection against coronary heart disease, stroke, diabetes,
some cancers and dementia (Kliem and Givens, 2011).

Milk production in the developing world

In spite of the fact that small-holder farmers supply 80% of the food in developing
countries, often they receive below market prices for their produce. This is part due to the fact
that they receive little information on market prices, and if they did have the information, the
cost of transport of their products to these markets is most often prohibitive. To add to this
inefficiency, a third of the world’s food is spoiled or discarded, while this loss extends to 50%
in Africa (Agriledger, 2017).
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Our economic analysis of 212 small-holder farm household in irrigated Okara and arid
Bhakkar districts of Pakistan showed a positive gross margin of $US84 and $US129 per farm
per annum respectively from their milk operations. These farmers owned 11 animal (4 milking)
and 3.6 ha of land. The milk enterprise became loss bearing, however, after taking finance and
labour costs into account with negative balances of $US278 and $US100 respectively
(Godfrey, 2016).

However this is not always the case. Comparable dairy farmers in the Serajgon district
of Bangladesh owning 0.6ha and 1 to 3 cattle, were able to generate a gross margin of up to
$US1545 per cow. The supply of high quality concentrate feeds were important for generating
profits along with the development of efficient marketing chains related to co-operatives like
the Bangladesh Milk Producer’s Cooperative Union Ltd (Milk Vita), the BRAC Dairy and
Food Project among others(Mandal et al., 2009).

The poor lactational performance of animals has been one important contributory
element to low profitability, with animals averaging 3.15L/day across the country (Anon,
2015). However interventions in nutrition and animal health have enabled these farmers to
double these yields. Of course the relative ineffectiveness of industry-wide genetic selection
programs to improve productivity of native tropical dairy breeds of cattle is also a contributory
factor.

The utility of co-operatives

Co-operatives have worked in different ways across the global dairy spectrum. The
BRAC co-operative in Bangladesh, for example, have undertaken to provide a fair price and a
steady income for the farmer largely because they have developed an efficient cold chain to
deliver directly a high quality product to the consumer. The very strength of this co-operative
lies in its ability to support the farmer through breed development, quality veterinary health
care, fodder cultivation, vaccination with quality effective vaccines, provision of anthelmintics,
feed supplies and financial support services. This co-operative has diversified to spread risk
across a range of products including yoghurt, flavoured milks, mango and tamarind fruit juices,
butter a ghee (Mandal et al., 2009). In effect it exhibits all the hallmarks of a mature dairy co-
operative found across the developed world.

The ownership of co-operatives by producers ensures that profit margins on farm are
sustained, however it is the goodwill of the co-operative companies as exemplified in
Bangladesh that facilitate a healthy relationship between the producers and the marketers of
their product.

The Indian experience

Similarly in India major advances in the productivity of the dairy industry have been
achieved through the implementation of strategic government and commercial operations.
Milk availability has increased from 110 grams per day per person in the early 1970’s to 307
grams in 2013-4, even allowing for the increase in the nation’s population (India, 2015). The
success of the dairy program “Operation Flood” created an enormous yet manageable network
of small-holder farmers functionally connected to processors and in turn consumers. The initial
flush of success was based on a system of highly regulated domestic markets, with licensing
systems favouring co-operatives and the public sector. The liberalisation of these controls since
the 1990’s has assisted in the establishment of modern supply chains providing price and
market stability for farmers along with heavy incentives to meet contemporary food standards
(Sharma, 2015). The number of private sector processing plants increased to 765 and co-
operative processing plants to 263 across the country by 2011. The linkage of 15.1million
small-holder producers to markets through a tri-levelled co-operative structure at the village,
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district and state level in the so-called “Anand Pattern” has delivered an effective marketing
structure with profits shared equitably along the chain (GCCMF, 2012; NDDB, 2013).

However co-operatives are not always effective vehicles for the profitability of small-
holder dairy farming. Increasingly we are recognising that the structure of marketing chains
serving these poor farming communities are often biased to serve the financial needs of
middlemen responsible for transferring the product from its source on farm to the consumer
(Rota, 2010): the producer is clearly being exploited.

The dairy and beef production sectors in Nicaragua provides one case in point, where
rate limiting feed resources are divided to produce either milk or meat. The major limitations
to productivity are typical of that found in any developing country including poor forage
availability and quality, lack of disease management and prevention strategies, livestock of low
genetic merit, poor infrastructure for milking and animal management, and weak market access
for products with market chains dominated by too many profit taking market actors. No
incentives are in place to encourage farmers to produce a high quality product. In 2000 the
dairy farmer was receiving 63% of the price paid by the consumer for the product, whereas by
2012 this had dropped to 42%. Clearly the processors, distributors and retailers across the
chain were profiteering at the expense of the farmer while failing to deliver additional services
to the farmer to improve their resilience and confidence in the market (Holmann et al., 2014).
It is important to note that this is no different to the situation in the Australian dairy industry
(Graham, 2017).

However because the meat sector was more highly regulated the productivity of beef
increased by 66.4%, while that of the dairy cow decreased by 15.5% between 2001 and 2011.
Here beef production was seen as the more profitable enterprise (Holmann et al., 2014).

Similar scenarios appear in Africa, where in both Uganda and Sudan, for example, the
milk sector is controlled largely by the milk intermediaries, who collect milk from large areas
and are unpoliced by either the government or private sector milk processors. Thus both
farmers and consumers are exploited by adulteration of the raw product enroute from the farm
gate to the milk shop. Furthermore inadequate capital in the form of commercial rate loans has
ensured that farm infrastructure remains at the same primitive level (Rota, 2010).

So where does the concept of co-operative commercial activity fall down in the
developing world?

Joining forces with other farmers to take advantage of contemporary agricultural
technology and agribusiness concepts has worked well in many countries, but has failed in
others as evidenced above. The key challenges that need to be confronted when forming co-
operatives are (Agriledger, 2017)

e Equality for women and minorities;
Empowerment of small-holder farmers;
Increases in small-holder farmer income;
A reduction in food/feed waste;
Provision of digital identity;
Provision of basic mobile finance in the form of loans:
Facilitation of access to insurance needs;
Access to new products and services;
A better life for families and the communities they live with.
While increasing marketing power through the formation of co-operatives, there are
other ways in which small-holder dairy farmers can improve their financial viability.
Diversification of their enterprise to produce other commodities provides one alternative. The
novel concept of village based seed enterprises developed by Tufail in Punjab has provided a
lucrative opportunity for farmers to raise high quality forage seed which has the potential to
increase whole farm income significantly (Tufail, 2017). The endless capabilities of female
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members of the farming community to value add to raw milk by selling yoghurt and dairy
sweets also improves the family income (Batool et al., 2014).

In heavily populated countries the pressure of animal production on the environment is
a pressing issue. In addressing the “The future of food” the progressive Gates Foundation is
now investing in meat substitutes given that livestock may exert an unacceptable environmental
footprint on our planet (Gates, 2013).

Is this really likely given the importance of cattle to the wellbeing of communities in
the developing world? For example cattle provide 45% of the GDP of Ethiopia, while only
20g of animal protein per person per day either as meat or milk are required to prevent
malnutrition. This is reassuring given that cattle assume importance in many societies that
extends well beyond the mere provision of animal protein.

Empowerment of farming communities, however requires a multi-disciplinary
approach. In supporting small-holder farmers involved with horticulture in the Philippines
expertise in agribusiness, technology and community capacity building has been combined to
achieve transformative changes in the way their products are produced and sold to increase
profits. Thus in theory more resilient farming communities are generated (Braidotti, 2017).
However the benefits are not always shared equally in a community and so the sociologist is
just as important as the technologist in dealing with any inequalities associated with wealth
creation within the community: effective teamwork is critical.

So where can we make more from milk?

Consumer handling of milk

Traditionally in many countries consumers need to boil milk due to adulteration and
poor health standards practiced along marketing chains. The use of pesticides for example, is
unregulated in many developing countries and so they find their way into the milk supply chain
(Ismael and Elkassas, 2016) Heat treatments are however effective in decreasing this risk for
the consumer (Singh and Nelapati, 2017).

In contrast the transfer of mycotoxins from fungus contaminated feedstuffs into milk
and then the consumer (Aslam et al., 2016) provides a serious health risk which cannot be
alleviated through treatment of milk. The simple removal of contaminated feed from the feed-
base resolves this issue.

Heat treatments of milk are required to minimise the impact of zoonoses passing to
consumers in many countries where raw milk consumption is commonly practiced: the transfer
of brucella spp in raw milk has been reported in Nigeria (lor and Chukwu, 2015) and Uganda
(Rock et al., 2016) while mycobacterium bovis is prevalent in raw milk in Tanzania to provide
just two of many examples (Roug et al., 2014). Raw milk is by and large not consumed in
advanced economies because of the possible public health risks.

The impact of heating protocols on milk quality factors remains controversial. Of great
importance is the impact of heat treatment on the functional properties of milk proteins which
provide bioactive peptides critical to neonatal development. The losses of minerals, lactose
and fat as a result of this process appear to be minimal, while the content of some vitamins are
decreased (Bahman et al., 2012; Claes et al., 2013).

Evidence is accumulating now to show that unprocessed cow’s milk does in fact have
some virtues in protecting infants from common respiratory infections. Given the co-evolution
of humans and cattle, it is not surprising that many immuno-modulatory molecules are shared
between their milks including immunoglobulins, cytokines, growth factors, lactoferrin,
oligosaccharides and milk fat globule membranes (Loss et al., 2015).

By way of example the need for conservation of just one milk protein, lactoferrin as a
sialic acid-rich, iron-binding milk glycoprotein in milk has been recognised. We now know
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that lactoferrin also modulates immune function, has antibacterial and anti-inflammatory
actions as well as affecting neurodevelopment and cognition (Chen et al., 2015; Wang, 2016).
In investigations of its role in pig production, the supplementation of sows with just 1g of
lactoferrin in feed from conception to the end of lactation significantly increased milk output
and piglet growth to weaning at 21 days of age (Jahan, 2017). Conservation of lactoferrin in
milk is therefore important for the consumer and yet heat treatment causes it to coalesce with
casein components thereby decreasing its biological availability (Brisson et al., 2007).

The importance of milk for learning behaviour

Increased consumption of human milk is known to improve cognitive ability in human
babies(Anderson et al., 1999). We are now recognising that the major sialylated glycoconjugate
molecules, sialylated glycoproteins, sialylated milk oligosaccharides, and gangliosides found
in milk play a major role in this process. This has been most simply demonstrated by
supplementing milk provided to piglets from birth with a rich source of sialic acid residues in
casein glycomacropeptide, which stimulated learning behaviour by increasing the ability to
recognise easy and difficult visual cues in an 8-arm radial maze free choice paradigm (Wang
et al., 2007). Our recent studies have identified that 96% of sialic acid is in the form of N-
acetylneuraminic acid, 3-6% as N-glycolylneuraminic acid and 1-2% as ketodeoxynonulosonic
acid. These are distributed in sialylated glycoproteins (41-46%), sialylated milk
oligosaccharide (31-42%), and gangliosides (12-28%). However we have identified a further
55 porcine milk oligosaccharides structures by using liquid chromatography-electrospray
ionization-tandem mass spectrometry, the functions for which are yet to be identified. (Wei et
al., 2017) Clearly the milk glycome is complex with a wide possible array of biological
functions which may vary as lactation proceeds.

So what are the implications for human mental health? A number of studies have now
shown that consumption of dairy products is associated with improved cognition in humans
from 29 to over 60 years of age.(Park and Fulgoni, 2013) However intriguingly in a study of
matched twins in which the confounding influences of genetic and family-environmental
factors are accounted for, better short term memory was associated with dairy product
consumption in men only and not in women.(Ogata et al., 2016) This difference may provide
important leads in investigating sex differences in susceptibility to Alzheimers disease as well
as the aetiology of type 2 diabetes and hypertension, both of which are associated with
cognitive decline (Rabin et al., 2009; Soedamah-Muthu et al., 2012; Monette et al., 2014).

It is likely that the complex carbohydrate component of milk will be involved in these
disease states. The impact of milk processing on their biological activity remains to be
investigated.

The main glycoproteins found in bovine milk, lactoferrin, the immunoglobulins,
glycomacropeptide derived from k-casein, and the glycoproteins of the milk fat globule
membrane are all likely to be affected with the various heat treatments used in industry and in
the home.

Milk and wound repair

A recent detailed proteomic analysis of bovine colostrum has identified over 1700
specific proteins, with 93 of these being associated with the process of wound repair including
inflammation, tissue remodelling, collagen synthesis and blood vessel formation (Altomare et
al., 2016).

Given the complexity of these proteins it is highly likely that their healing capacity will
be altered through milk processing. In particular the orchestration of the inflammatory response
by a subset of cytokines which is opposed by those with anti-inflammatory effects may be
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compromised. Clearly we wish to preserve the ability of cow’s milk as an adjuvant fluid for
wound healing.

Milk and antioxidants

The reaction of oxygen with certain molecules to steel an electron, forming chains of
free radicals results in oxidative stress which is associated with neurodegenerative diseases,
diabetes and cancer. Milk contains a variety of both lipophilic (conjugated linoleic acid, a-
tocopherol, b-carotene, vitamins A and D3, coenzyme Q10, phospholipids) and hydrophilic
antioxidants (proteins, peptides, vitamins, minerals and trace elements). These are critical in
neutralising the destructive reactive oxygen species that are a part of homeostasis (Grazyma et
al., 2017) The lipophilic molecules are heat stable and therefore most likely not affected by
milk processing, while on the other hand the hydrophilic moieties are more susceptible to
degradation. Clearly the presence of these anti-oxidants contributes to the health giving
properties of milk and its products.

Conclusion

In this paper we reviewed some of the challenges that limit the supply of what has been
termed the “ultimate superfood”. It is important to rural communities across the developing
world because it provides a reliable source of basic nutrients to support families on a daily basis
for up to 250 days from a single animal. While feeding the family on a daily basis the farmer
is able to sell his surplus product through a number of channels, although, as identified above,
this practice is not always profitable. A world without milk would see countless millions dying
of starvation and for good reason. The preservation of all its wonderful biological properties
for the consumer should be a high priority for dairy industries world-wide. We advocate that
further research into milk processing is conducted to maximise the utility of this important
biological fluid to feed our ever growing populace.
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Abstract

The application of sound principles of study design is central to the scientific method, and
complying with these principles is essential for evaluating improvements in animal production
in developing countries. This paper considers some fundamental issues of study design, and
challenges that may occur in applying these in a developing country context. It also considers
aspects of the overall goal and conduct of a study to increase the likelihood that it will deliver
improved outcomes to smallholder farmers. Some future prospects for the ‘digital age’ are also
considered.

Keywords: developing country, study design, quantitative research, qualitative research,
digital future

Introduction

The application of sound principles of study design is central to the scientific method.
These principles apply everywhere, i.e. in both developed and developing countries, and should
be applied whenever possible. By adhering to these principles, we can largely trust the results
of our study findings, and be confident that conclusions drawn and action taken are the best,
for the available resources. Nonetheless there may be certain limitations to some aspects of
studies undertaken in developing countries which may not be there in developed countries. The
following text will outline some key concepts of study design, and discusses where challenges
may occur in applying these concepts in developing county agriculture. Some general
recommendations and guidelines are provided. It should be noted that this is a personal
perspective based on the author’s career, mostly working as an applied statistician in
agricultural, animal and veterinary science, both in developing and developed counties.

Experimental studies vs observational studies

Studies may be classified as experimental vs observational. An experimental study is
where a specific intervention is applied and compared to a non-intervention group, or
alternative intervention groups, and the effect on the outcome of interest is evaluated. In
contrast, an observational study usually involves no specific intervention but evaluates the
system it its ‘natural’ state. In terms of principles of study design, there are some common
issues to both, and some specific to the type.

Experimental studies typically investigate one or possibly a small number of factors
simultaneously, for example, effects of three different diets on poultry growth (single factor
design), or effects of vaccination type and vaccination frequency on disease prevalence (two
factor design). The choice of the study factors together with the number of chosen levels for
each factor is known as the treatment design. Fundamental to good study design is the random
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allocation of experimental treatments to the study animals. This ensures that on average, any
systematic difference observed between the treatments is actually due to the treatment and not
some other confounder or unknown influence. This random allocation can be undertaken by
computer-based methods, or simply shuffling paper lists of animals. Another issue to consider
is the sample size or the number of replicates per treatment, or treatment combination (if a
factorial treatment design is used). Sufficient replicates are required to have the necessary
power to detect a treatment effect, however substantially more than needed is wasteful of
resources, and potentially causing unnecessary harm to animals. There are many web-based
programs to evaluate sample size, as well as included in many statistical packages. In addition
to the treatment design, a key feature is the choice of a particular experimental design to control
for extraneous sources of variation. These may be from simple designs such as a completely
randomised design (equivalent to a randomised control trial in the epidemiological and medical
literature), ranging to more specialised designs taking into account one or more levels of
blocking. Finally, a critical issue is the concept of the experimental unit, i.e. the unit at which
the treatment is allocated at, and the sampling unit, the unit on which a measurement is made.
These may be different, but is an issue often overlooked in experimental studies. All of these
experimental study issues are dealt with in standard applied statistics texts such as that by Mead
et al., (2003) and Welham et al., (2014).

Observational studies require many of the same considerations as required for the
design of experimental studies. Firstly, random selection of units (as opposed to random
allocation to treatments) needs to be considered. This may be as simple as compiling a list of
animals on a farm, then randomly selecting a sample to undertake the study. However, in
observational studies, the sampling is often more hierarchical or multi-level, e.g. selecting,
ideally randomly, at each of the following levels: District > Village > Farm > Animal. There
will be random variation associated with each of these levels, and observational studies must
consider sample sizes for each of these levels, i.e. how many districts are sampled, right down
to how many animals per farm. While there are some resources available for these issues (e.g.
Epitools, http://epitools.ausvet.com.au), they usually only cover simpler designs, and a formal
sample size evaluation may not be possible. In these situations, considerations of what is
feasible will be arrived at by a combination of practical considerations, consideration of
previous similar studies, perhaps in conjunction with sample size tools. However, it should be
noted that there are situations where purposive sampling as opposed to random sampling may
be appropriate: such as when exploring associations between factors in a cross-sectional study,
and also in application of qualitative research methods (see below).

Unlike experimental studies, (non-randomised) observational studies involve
disentangling complex relationships between the outcome variable(s) of interest and potential
explanatory factors. Careful consideration needs to be given to decide what potential
explanatory variables should be recorded, as adjusting for confounding variables is critical in
observational studies. Unlike randomised experiments, it is easy to attribute an association to
an explanatory variable, when in reality it is an association with another perhaps unrecorded
variable that is driving the process. Epidemiologists have a well-structured approach to dealing
with these issues, particularly with statistical model building (Dohoo et al., 2009).

Statistical analysis

It goes without saying that studies usually require much input, in term of prior planning,
execution, and field or laboratory data collection. Consequently, appropriate allocation of time
and resources should be made to analyse the data in the most appropriate way to match this
effort. It is beyond the scope of this paper to outline the range of statistical methods that may
be appropriate for different study designs, so this will not be attempted here. However, it is
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worthwhile pointing out the rise in use of mixed model methodology in the analysis of both
experimental and observational studies (Welham et al., 2014) such as required when analysing
multi-level data as mentioned above.

While many researchers enter and store their data into Microsoft Excel spreadsheets,
Excel cannot be considered the ideal platform to undertake analyses. While it does have
statistical capabilities (including the Data Analysis Tools add-in), it does not support a truly
interactive and highly visual approach to data analysis. There are of course many
commercially-available statistical packages, but these may not be available especially for a
research group on a restricted budget, particularly if they are in a regional office for example.
However, the statistical and computing package R (R Core Team 2017) is freely available and
there is much support globally for using this package. R is a command-driven program, i.e.
requires coding, and while this makes for an extremely powerful tool, some researchers do not
feel comfortable with coding and prefer a menu-based interface. However, such a platform has
been developed for R, known as R Commander, and this is also freely available (Fox 2016).

Design issues is developing counties

Firstly, it should be said that first-rate science does and can be done in developing
countries: this should always be the objective. Secondly, first rate science does not need to cost
“mega-dollars”. However, there are in some situations limitations that need to be
acknowledged, but this does not need to detract from the quality of the science.

Data collection in the field, or even biological sample collection, may have additional
challenges in developing countries. For example, in larger enterprises, there may be an
established protocol to routinely record production data or health event data, and these may be
used for research purposes. However for smallholder farmers, such records will not usually be
available and a system needs to put in place for the acquisition of these data for the study. It
may require prioritisation as to what measures can be easily and robustly recorded in field
conditions, to ensure data collection continues in a timely and accurate manner. Particularly
when the study involves surveys, a decision needs to be made as to who will undertake this,
either community-based enumerators, or research staff based at a central agency or project
office. Both approaches have their advantages and disadvantages, i.e. local community
knowledge vs understanding of research protocols.

While the need for randomisation / random selection is important, there may be
constraints for undertaking this as fully as might be hoped. For example, in the situation of
sampling from “District > Village > Farm > Animal” mentioned previously, it may not be
possible to sample farms randomly from a village, due to refusal of the farmer, or the need to
obtain recommendations of suitable farmers from the ‘head person’ of the village. In other
situations, there may be government restrictions of conducting studies in certain districts of a
country.

Maximising the benefit of the study to the rural community

It is of utmost importance that when a study is designed, it considers how it will benefit
the rural community, particularly when this involves smallholder farmers. Some features to
help towards this goal are as follows:

1. Inclusive: Ideally the study will involve participation or involvement of the whole
community, men, women, and children, recognising the role all members have in
agricultural production and enterprises.

2. Giving back: While there will be a long-term goal of benefiting the rural community on
completion of the research project, there will be benefits if assistance can be made
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during the study with providing advice on animal production and health issues.
Perceived benefit to smallholders is important for the ongoing input and cooperation
from them in a research study.

3. Understanding farmers: If the end result of a research study is to recommend some
change in farmers’ practices, we need to understand items such as where they obtain
their advice from, under what conditions would they change their current farming
practices, etc. This is best undertaken by means of participatory rural appraisal (PRA)
and participatory epidemiology (PE) methods, often conducted using focus groups,
within the broader framework of qualitative research methods.  Exploring and
understanding the narrative of the farmer is critical here, and this can be assisted using
qualitative research methods software such as NVivo. Application of such a mixed
methods approach (combination of quantitative and qualitative research methods) will
assist with ensuring the research is tuned to the needs of the local rural community. To
facilitate this, a multi-disciplinary approach should be considered, involving social
scientists as well as life scientists.

4. Capacity building: As well as benefiting the rural community, there should also be
benefits to the research staff involved in the study, particularly early career researchers,
in terms of them acquiring additional skills, experience with interactions with the rural
community, and recognition of the contribution they can make. It is also important that
a gender-sensitive approach be adopted in involvement of research staff.

The digital future

In August 2017, the Crawford Fund in Australia, an NGO concerned with agricultural
development in developing countries, hosted a conference on “Transforming Lives and
Livelihoods: The Digital Revolution in Agriculture”. This outlined how digital technologies,
including “big data”, could be applied in developing countries, particularly smallholder
farmers. The following themes were particularly relevant:

Digital data collection: Traditionally, data collected in the field, especially when
involving surveys, have been paper-based, with subsequent data entry. However, this is time
consuming and in some situations error-prone. In recent years a range of mobile acquired data
(MAD) device applications has been developed allowing data to be recorded on site, with
automatic storing of latitude, longitude, altitude and time. One particular MAD application,
CommCare, has been adopted by the Australian Centre for International Agricultural Research
(ACIAR) for in-country fieldwork that they fund.

Satellite and other geospatial data: Previously, if weather or climatic data were to be
used in any modelling, this had to rely on government metrological office reports, which may
not be available on the temporal or spatial scales required. However, satellite data are now
widely available, as well as long-term global climatic data on a fine 0.5° x 0.5 ° scale (e.g.
https://www.esrl.noaa.gov/psd/data/). These can now be used as input into modelling, e.g.
using climate data to predict disease prevalence, in the absence of on-the-ground evaluation.

Meta-analysis: Standardised data collection, achievable by having a common data
collection and dissemination system, could be used for undertaking a meta-analysis of data
collected by different agencies across a county, or even on a multi-country scale. Such large-
scale data analyses may be required to model the effects of climate change, and develop and
evaluate response strategies.
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Conclusion

The application of sound principles of study design is a fundamental part of the
scientific method, and should be applied as far as possible. While there are some challenges
in application of these principles in developing-country animal agriculture, most problems are
surmountable. However, in order to ensure the outcomes will be of benefit to rural
communities, a more holistic approach to research should be undertaken. However, with recent
developments in climate and other data availability, there are exciting prospects to incorporate
these data to make local area predictions, and hence management recommendations to benefit
rural communities.
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Abstract

The livestock sector globally is highly dynamic. In developing countries, it is evolving in
response to rapidly increasing demand for livestock products. In developed countries, demand
for livestock products is stagnating, while many production systems are increasing their
efficiency and environmental sustainability. Historical changes in the demand for livestock
products have been largely driven by human population growth, income growth and
urbanization. The livestock breeding programmes may be seen as important parts of national
agricultural policies, aiming at improving the food and income of a country, region or locality
and of livestock keepers. To realize the benefits of a breeding programme, the breeding
objectives must be appropriately defined for the species or breeds, communities and
environments concerned, and the strategies laid out can be followed in practice. The challenge
to increase food production in developing countries lies in efficient exploitation of genetic
diversity among and within breeds of different species. Realistic ways of improving these
breeds must be chosen and applied in the context of environmental constraints and socio-
economic demands and within the resources available. The most productive and adapted
animals for each environment must be identified for breeding purposes. Only then will it be
viable to increase food production without further increasing the number of animals with the
subsequent effects of land degradation. A basic principle to follow should be based on the
assumption that there is no better way to conserve a breed for future generations than to
consistently keep the breed or population viable by using an efficient, demand-driven long-
term breeding programme suitable to commercial or cultural needs of livestock owners. Dairy
development tends to be more strongly supported by the public sector in the countries that aim
to use dairying to alleviate poverty, hunger and provide livelihood support in terms of income
and employment generation to the millions of landless and smallholder dairy farmers. The
absence of coordinated systems for data collection and record-keeping and the maintenance of
databases for the livestock sector, including a mechanism for feedback and exchange among
the stakeholders for development of livestock-related policies have been identified as a major
constraint for many tropical countries. Such data recording, even on a limited scale, is critical
for genetic improvement of livestock.Small ruminants (sheep and goats) have a unique niche
in smallholder agriculture from the fact that they require small investments; have shorter
production cycles, faster growth rates and greater environmental adaptability as compared to
large ruminants. They are important protein sources in the diets of the poor and help to provide
extra income and support survival for many farmers in the tropics and sub-tropics. Small
ruminants’ improvement programmes in developing countries, however, have several
constraints. One major shortfall has been weak planning, particularly poor involvement of
livestock owners and stakeholders in the design and implementation of the programmes. In
addition, low productivity, high density of animals in relation to grazing capacity, unreliable
and erratic rainfall, increasing human population, small landholding, and declining land
productivity are all major concerns. The best alternative for sheep and goat production in
developing countries is doubling the output per sheep or goat with 15 per cent less number of
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sheep through environmental and genetic means that reduce mortality and increase fertility,
growth and yearling weight allowing lambs to be marketed at yearling age. The breeding
programmes based on open nucleus flocks utilizing government ranches at the top of a three
tier system of flocks will be used for conservation and improvement of indigenous breeds as
well as for crossbreeding. In conclusion, improving the productivity of livestock in tropical
countries require a multifaceted set of interventions that will involve not only proper
management of local animal genetic resources, but also strengthening of local institutions for
support of farming activities, including not only breeding-related services, but also services
related to nutrition, health care, milk marketing and social services.

Keywords: tropics, breeding programme, sustainable production

Introduction

Livestock are a significant global asset and keeping livestock is an important risk
reduction strategy for vulnerable communities. Currently, livestock is one of the fastest
growing agricultural subsectors in developing countries. Its share of agricultural GDP is
quickly increasing. This growth is driven by the rapidly increasing demand for livestock
products, this demand being driven by population growth, urbanization and increasing incomes
in developing countries. The global livestock sector is characterized by a dichotomy between
developing and developed countries. In developing countries much of the growth was
concentrated in countries that experienced rapid economic growth, particularly in East Asia
and revolved around poultry and pigs. In developed countries, on the other hand, production
and consumption of livestock products are now growing only slowly or stagnating, although at
high levels. This combination of growing demand in the developing world and stagnant
demand in industrialized countries represents a major opportunity for livestock keepers in
developing countries, where most demand is met by local production, and this is likely to
continue well into the foreseeable future. At the same time, the expansion of agricultural
production needs to take place in a way that allows the less well-off to benefit from increased
demand and that moderates its impact on the environment. Historically, domestication and the
use of conventional livestock breeding techniques have been largely responsible for the
increases in yield of livestock products that have been observed over recent decades. If past
changes in demand for livestock products have been met by a combination of conventional
techniques, such as breed substitution, cross-breeding and within-breed selection, future
changes are likely to be met increasingly from new techniques. Currently many developed
countries focuses on other attributes in addition to production and productivity, such as product
quality, increasing animal welfare, disease resistance and reducing environmental impact
(Thornton et al., 2010).

Modifiers of future livestock production and consumption trends

The future livestock production and consumption trends will depend mainly on land,
climate change and welfare measures to be followed for the livestock industry.

Land

Recent assessments expect little increase in pasture land in near future. Some
intensification in production is likely to occur in the humid as well as sub-humid zones, where
this is feasible, through the use of improved pastures and effective management. In the more
arid and semi-arid areas, livestock are a key mechanism for managing risk, but population
increases are fragmenting rangelands in many places, making it increasingly difficult for
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pastoralists to gain access to the feed and water resources that they have traditionally been able
to access. In the future, grazing systems will increasingly provide ecosystem goods and services
that are traded, but how future livestock production from these systems may be affected is not
Clear.

Climate change

Recently, scientists predict climate change scenarios that will have dramatic effects on
livestock production. Livestock production systems will be affected in various ways and
changes in productivity are inevitable. As a result of climate change, the heat stress caused by
rising temperatures will impair reproduction. Water, feed and fodder availability will be
affected by climate change as well as by increased demand for fuel crops, which will reduce
the amount of land and water available for feed crops. Vectors that carry animal diseases will
be able to expand their ranges to higher elevations as temperatures rise, threatening many
traditional breeds and leading to further genetic erosion (Thiruvenkadan et al., 2016).

Climate change will have severely deleterious impacts in many parts of the tropics and
subtropics, even for small increases in the average temperature. Many factors determine
whether specific adaptation options are viable in particular locations. More extensive
adaptation than is currently occurring is needed to reduce vulnerability to future climate
change, and adaptation has barriers, limits and costs. Several mitigation options have adaptive
benefits, such as growing agro forestry species that can sequester carbon, which can also
provide high-quality dietary supplements for cattle. Such carbon payments could represent a
relatively large amount of potential income for resource-poor livestock keepers in the tropics
(Steinfeld et al., 2006; IPCC, 2007; Smith et al., 2008; Thronton, 2010).

Socio-cultural modifiers

Social and cultural drivers of change are having profound effects on livestock systems
and livestock have multiple roles in human society. They contribute substantially and directly
to food security and to human health. Livestock's contribution to livelihoods, particularly those
of the poor in developing countries, is well recognized. Livestock generate income by
providing both food and non-food products that the household can sell in formal or informal
markets. In addition to their food security, human health, economic and environmental roles,
livestock have important social and cultural roles. Inevitably, the cultural and social roles of
livestock will continue to change, and many of the resultant impacts on livelihoods and food
security may not be positive (Thronton, 2010).

Ethical concerns as a driver of change

Ethical concerns may play an increasing role in affecting the production and
consumption of livestock products. While there are differences between different countries in
relation to animal welfare legislation, animal welfare is an increasingly global concern. Part of
this probably arises as a result of the forces of globalization and international trade. Improving
animal welfare need not penalize business returns and indeed may increase profits. For
instance, measurements of functional traits indicate that focusing on breeding dairy cows for
milk yield alone is unfavourably correlated with reductions in fertility and health traits. The
most profitable bulls are those that produce daughters that yield rather less milk but are
healthier and longer lived: the costs of producing less milk can be more than matched by the
benefits of decreased health costs and a lower herd replacement rate. Identifying situations
where animal welfare can be increased along with profits, and quantifying these trade-offs,
requires integrated assessment frameworks that can handle the various and often complex inter-
relationships between animal welfare, management and performance (Lawrence et al., 2004;
Kitalyi et al., 2005; Lawrence and Stott, 2009; Thronton, 2010).
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Current status and proposed breeding programme

There is a need to improve current practices in Asia with regard to selection of cattle
for breeding purposes, for both dairy and beef production. For many years, most of the
countries in the region have been importing cows, bulls, and semen, largely from the temperate
regions of the world, and using them to ‘upgrade’ the genetics of their existing herds of
indigenous cattle for improving producing ability. However, and based on current evaluation
of production levels and the productivity of cattle and buffalo, some doubts exist regarding the
need and wisdom to continue this practice. Because the importation has been ongoing for up
to 50 years, in some cases, and because the exotic breeds are not naturally adapted to the
climatic and management conditions that prevail in the region, the current local populations
may already contain a sufficient proportion of exotic genetic material to support efficient
productivity and yet withstand the local environments. Most Asian countries are implementing
crossbreeding programmes to upgrade the local cattle population to 75% or more of exotic
genotype, but they are often not successful due to incompatibility of the genotypes with
farmers’ breeding objectives and the production systems. Choice of the exotic breeds usually
depends on milk production, early maturity, and compatibility with local breeds, especially
related to body size. Exotic animals used in crossbreeding are not naturally adapted to local
conditions, so large scale crossbreeding in Asian countries should be carried out with caution;
also, crossbreeding tends to decrease the population of local breeds, and therefore, there is an
urgent need to conserve the uniquely adaptable, heat tolerant, draught and disease resistant
local breeds.

The primary current need is to properly manage the genetic resources within each
country, by developing selection programmes to improve the productivity of the existing stock
while maintaining the unique and beneficial genetic characteristics of the indigenous breeds.
Breeding programmes have to consider important phenotypic traits that have an economic
value (those that affect either the income obtained or the costs of production), although traits
that provide a less tangible utility for cultural or other reasons may also be considered
important. Among them and depending of the purpose of the animals, production traits like
milk and fat yield, and body weight, reproduction traits like age at first calving and calving
interval, and others like disease resistance, milk let-down, temperament, udder characteristics,
skin colour and body size and shape may also be considered. In general, the breeding and
improvement of farm animal genetic resources for different traits have to be made based on the
following principles:

e Breeding will be based on a sound scientific basis for the genetic improvement of livestock
breeds, for superior productivity, optimal resource utilization and environmental
sustainability.

e Farm animal genetic resources are biological capital which can continue to be utilized for
wealth generation, improvement of the socio-economic status of citizens and economic
growth of the nation.

¢ Indigenous farm animal genetic resources are recognized as a national heritage and they
must be conserved and sustainably utilized for the present and future generations.

e Formulation and implementation of the policy framework for the breeding, improvement,
conservation and sustainable utilization of livestock breeds should be in close cooperation
with all stakeholders, including policymakers, scientists, farmers, entrepreneurs, consumers
and the public.

e Farmers must be intrinsically involved in livestock breeding and improvement programs
and the formation of breed societies should be encouraged.

¢ Networking and collaboration with established international partners should be pursued for
mutual benefit. The government shall provide long-term support and incentives for breeding
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programs and establishment of well documented breeding data which has to be easily
assessable and user friendly.

e An open nucleus breeding programme, where animals from the general population can be
part of the nucleus, has been proposed for faster genetic improvement. Because this scheme
is not restricted to animals already in the nucleus (as is the case with a closed nucleus), it
allows for greater selection intensity and is often quoted as the preferred method of operation
for quick genetic gain. This scheme can be recommended as an alternative to the progeny
testing scheme, and can be achieved either by grouping high production animals at the
farmer level (Group Nucleus Breeding Structure), or by assembling all animals at a highly
organized location (Central Nucleus Breeding System).

e Genomic selection should be able to double the rate of genetic gain in the dairy industry as
it enables selection decisions to be based on genomic breeding values, which can ultimately
be calculated from genetic marker information alone, rather than from pedigree and
phenotypic information. Genomic selection is not without its challenges, but it is likely to
revolutionize animal breeding.

In general, the general strategic approach needed for beef and dairy cattle breeding of
indigenous and crossbred cattle are as follows:

e Dairy breeding is for the primary goal of producing quality milk economically and for the
secondary goal of producing beef. Selective breeding of the recognised breeds and
upgrading of non-descript dairy animals using temperate dairy breeds (eg. Jersey and
Holstein-Friesian) and limiting the exotic inheritance to 50 per cent as an option for high
input farms.

e Pureline breeding of cattle for beef production has to be continued with selected farmers
who are involved in the multiplier programme and crossbreeding with Bos taurus or Bos
indicus breeds for production of terminal crosses at the commercial level. Enhancing local
beef cattle breeding so as to decrease dependence on imports of beef and live cattle for
slaughter by providing special incentive.

e Establishment of computerized data recording system and data management for efficient
genetic selection in lean growth rate, feed efficiency, fertility and tropical adaptability traits
for beef cattle. For milk production, genetic selection in milk yield, milk protein, milk fat,
lean growth rate, feed efficiency, fertility and tropical adaptability traits is needed.

e Aggressive bio-prospecting with proper pre- and post- evaluation to determine suitability of
imported breeds which are adaptable to and highly productive under tropical climatic
conditions (Herath and Mohammad, 2009; Jain and Muladno, 2009; Blair, 2009; Anon.,
2013; Thiruvenkadan et al., 2016).

Small ruminants (sheep and goats) have a unique niche in smallholder agriculture from
the fact that they require small investments; have shorter production cycles, faster growth rates
and greater environmental adaptability as compared to large ruminants. They are important
protein sources in the diets of the poor and help to provide extra income and support survival
for many farmers in the tropics and sub-tropics. Small ruminants’ improvement programmes
in developing countries, however, have several constraints. One major shortfall has been weak
planning, particularly poor involvement of livestock owners and stakeholders in the design and
implementation of the programmes. In addition, low productivity, high density of animals in
relation to grazing capacity, unreliable and erratic rainfall, increasing human population, small
landholding, and declining land productivity are all major concerns. The best alternative for
sheep and goat production in developing countries is doubling the output per sheep or goat with
15 per cent less number of sheep through environmental and genetic means that reduce
mortality and increase fertility, growth and yearling weight allowing lambs to be marketed at
yearling age. The breeding programmes based on open nucleus flocks, utilizing government
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ranches (and research centres) at the top of a three tier system of flocks will be used for
conservation and improvement of indigenous breeds as well as for crossbreeding.

Conclusions

Several assessments agree that increases in the demand for livestock products, driven
largely by human population growth, income growth and urbanization, will continue forever.
Globally, the increasing demand for livestock products continues to be a key opportunity for
poverty reduction and economic growth. Smallholders currently are critical to food security for
the vast majority of the poor, and this role is not likely to change significantly in the future.
Improvement programmes for small ruminants in the tropics face several constraints that have
hampered the establishment and sustainability of such programmes. In general, participatory
programme is believed to ensure not only long-term genetic improvement and livelihood
improvement, but also conservation of the indigenous genetic diversity as well as eco-system
health. In general, improving the productivity of livestock in tropical countries require a
multifaceted set of interventions that will involve not only proper management of local animal
genetic resources, but also strengthening of local institutions for support of farming activities,
including not only breeding-related services, but also services related to nutrition, health care,
milk marketing and social services. These services are to be provided by a combination of
governmental, non-governmental, and private institutions.
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Abstract

Symbiosis means living together in an intimate association of two or more dissimilar
organisms. Mutualytic symbiosis results in the benefit of all organisms, those remain in
intimate association. These associations may be natural or man made. Association of nitrogen
fixing bacteria and legume plants or rumen micro-organisms and ruminants are natural due to
their role in ecosystem. Human due to their intellectual advantage over other living beings on
earth and with the concept of civilization have developed relationship with plants and animals
which can be described as permassociation i.e. Permanent Association which emerged in Plant
agriculture and Animal agriculture. This relationship developed by human beings intensified,
biodiversity of plant and animal species on earth sustaining living ecological systems, cycles.
It also enhances the health of soil, plants and animals managed under precautionary and
responsible manner to protect the health as well as current, future generations and environment.
This is achieved by the appropriate design of management of biological processes based on
ecological systems using natural resources. In India tribal people, their sheep and goat, farmers
in an example of emerging associations. Symbiotic relationship and environment
synchronization developed much closure association. Feed efficiency is a measure to know
how the farm animals convert the nutrients that they eat in to the product. Considerations of
Temperature humidity Index, Feed efficiency of animals and the efforts of human for
environment synchronization results in better sustainability in animal agriculture.

Keywords: permassociation, symbiotic relationship, environment synchronization, feed
efficiency

Introduction

Symbiosis means living together in an intimate association of two or more dissimilar
organisms. Parasitism, commensalism and mutualism are the three types of symbiotic
relationship. Out of these three, in mutualystic symbiosis both the organism in association get
benefited, both of them are in permassociation (Permanent Association) and interdependent. A
site specific application in an integrated system of plant and animal product practices is
sustainable Agriculture that enhances environmental quality and natural resource base which
promotes stable, prosperous farm families and communities. The term symbiosis was used by
Anten de Bary (1879), a German mycologist at the University of Strasbourg to refer to the
living together or close association of two different species. Mutualystic symbiotic
relationships and sustainable plant and animal agriculture may be naturally controlled or man-
made.
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Naturally controlled symbiosis and base for Sustainable Agriculture

Symbiotic relationship may be between soil, plant and animals associated together
where all organisms get benefited and are interdependent. Nature has evolved all symbiotic
relationships between the organisms of permassociations, which became the natural resource
base for sustainable plant or animal agriculture.

Evolution and Symbiosis

Nature’s first symbiotic permassociation is evolutionary origin of chloroplast
(Schimper 1983) and then the mitochondria of all eukaryotic cells. It was believed that both
were free living bacteria that became incorporated in primitive host cell. (Gray 1992, Margulis
1992)

Microbial symbiosis, perform many chemical reactions which are not possible for their
host and create the basis for sustainable plant or animal agriculture collectively. They can
photosynthesize, fix nitrogen, synthesize amino acids, provide vitamins and growth factors and
remain in permassociation. (Permanent Association)

Plants cannot metabolize the molecular nitrogen in the form of nitrate converted to
NH4*. Legumes overcome this problem by their semiotic union with a group of nitrogen fixing
bacteria, rhizobia. It is the natures gift that each legume plant species has permassociation with
a specific nitrogen fixing bacteria. These bacteria live in a specialized root nodules.

Microbes and Animals Permassociation

Evidence is accumulating that, interactions of animals with environmental microbes
have resulted in the coordinate evolution of a complex symbiosis. Co-evolved partnership
between micro-organisms and animals represent a common fundamental theme in the biology
of animals, most environmentally transmitted symbiosis in the animals such as establishment
of rumen micro-organisms.

The ruminants like cattle, buffalo, sheep, Goat cannot digest their feed. The various
types of microbes get established in a permassociation in the ruminants stomach. These
microbes digest the feeds ingested by ruminants which will result in the production of food
necessary for human. Microbes get nutrients and a place to live in the alimentary canal, whereas
the host ruminant get benefited because of the digestion of feed.

Table 1. Establishment of bacteria

Sr. No. Organisms At age
1 Lactic acid bacteria 1 to 6 weeks
2 Cellulolytic Bacteria After 3 weeks
3 Facultative anaerobes 3 to 6 weeks
4 Other types of bacteria found in mature animal After 6 weeks
5 All types of microbes predominantly as that of mature animal ~ After 13 weeks

Table 2. Microbial count in rumen liguor (per ml)

Types of Organism Buffalo Cow Sheep/Goat
Total Bacterial Count (Direct microscopic)*10°  6.9t032.7 5.4t031.4 18.0t088.0
Protozoa *10* 18t013.8 0.3t019.7 14t07.8
Yeasts *10° 6.9 to 18 00to 10 6.8 1o 13
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Manmade Symbiotic Permassociation and Sustainable Plant and Animal
Agriculture

Mutualytic symbiotic permassociation may be between soil, plant, animals and human
associated together where all the organisms get benefited and an interdependent.

Our genus Homo has been on earth from about two million years ago. Out of this time
span, almost 99.5% lived in a history of subsistance on hunting the animals and gathering food.
It was totally dependant on nature for life support. About 10,000 years ago, the transition from
hunting to foraging for food to the cultivation of plants and domestication of animals took
place.

Humans have used their intellectual advantage and developed permassociation
(Permanent Association) with plants as well as animals. However their relationship has
elements of symbiosis can be seen in the world as plant husbandry and animal husbandry.
Number of plant and animal species were get spread throughout the world from their original
habitat.

The diversity of plants, animals and microbes on earth abounds due to evolution,
climate competition and also symbiotic relationship developed by human. At each new
kingdom of life came out, the ecosystem on earth, became more complex and the bionic
components became more interactive.
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The droppings of sheep, and goat contains higher nutrients than FYM and compost. As
a traditional method in Maharashtra State of India, the Sheep and goat are kept in the open
cultivated land. Their droppings and urine get mixed in the soil which facilitates to increase the
soil N P & K Proportions, also helps the soil microbes for enrichment of soil fertility.

Field trials conducted at 11SS, Bhopal (Ramesh, et al. and Bhat et al 2009) indicated
that continuous application of organic manures (Amount varies from 3 to 6 tons/hectare
according to source) resulted, not only sustainable crop productivity but also increased the soil
nutrient level than chemical fertilizer.
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Table 3. Effect of organic manure vs chemical fertilizer

Soil Available
Treatment Nitrogen (N) Phosphorous (P20s) Potash (K)
(kg/ha) (kg/ha) (kg/ha)
Initial 132 12.4 560
Poultry excreta 161 25.1 658
Cattle dung 151 19.1 621
Chemical Fertilizer 143 15.0 579

Feed efficiency is a measure to know, how the farm animals convert the nutrients they
eat into products. On the most basic level, it gives an idea, how closely a ration meets an animal
nutrient requirement and of the relative demands of maintenance and production.

Symbiotic permassoication and environment synchronization developed much closure
association between plants, animals and human which benefit all those associated.
Calculation for feed efficiency (FE)

FE =Average milk (kg)/Average DMI (kg)

FE = Average weight gain (kg)/Average DMI (kg)
Where,

FE = Feed Efficiency

DMI = Dry Matter Intake

Experiment 1

Twelve non descript cows of first lactation were kept under three digestion trials each
with pre-experimental period of 21 days and experimental period of 7 days cows fed with
concentrate mixture and roughages along with 1.0% of the concentrate mixture, poultry excreta
is added to the ration at Gorakshan Sanstha (NGO) in Latur city (MS, INDIA). Poultry excreta
is kept in autoclave to kill the microbes if any and then fed before milking in the morning and
evening hours mixed with small quantity of dry roughage and studied the feed efficiency under
different season along with the practices necessary for environment synchronization under
different housing conditions as shown in Table 4.

Table 4. Effect of feeding and environment synchronization on feed efficiency of cow

Summer season thatched ~ Winter season thatched
Type of  Control

Parameters g material animal given material animal given Overall
housing  tree shed . i
with cold water with warm water
S 0.115 0.384 0.365 0.375
Daily weight gain(kg) S+0 0.128 0.392 0.569 0.481
LH 0.130 0.524 0.372 0.448
Drv matter S 2.891 6.432 7.485 6.940
ory S+0 2.102 5.869 7.290 6.565
intake/kg/day/head LH 2.098 5.110 7.190 6.145
Feed efficienc S 0.039 0.059 0.049 0.054
. lency S+0 0.060 0.067 0.078 0.073
weight gain/DMI (kg) - |y 0.061 0.102 0.051 0.073
S 2.15 6.40 6.50 6.45
Milk yield kg/day S+0 2.20 7.13 7.48 7.31
LH 3.15 8.15 8.85 8.50
Feed effici ik S 0.74 0.995 0.868 0.929
ieeei y /‘E),\fl'i”"y mi S+O 1.04 1.214 1.026 1.113
y g LH 1.50 1.594 1.230 1.383
S= Inside shed

S+0 = Inside shed during day and in open at night in summer and vice versa in winter
LH = Inside loose house
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The results indicates that environment synchronization and poultry excreta increases
feed efficiency for weight gain as well as milk production under loose housing conditions.
Misra, et al. (1963, 1965) described microclimate in some other types of houses for buffaloes
provide animal comfort by providing cooler atmosphere conditions which improves
productivity.

Experiment 2

Twelve lactating cross bred Holdeo cows (62.5% cross) of third and fourth lactation
were selected and maintained under different housing conditions for 21 days each as shown in
Table, 5. The cows were fed with concentrate mixture and roughages in the proportion of 60:40
respectively. In addition to that they were fed with 250gms of butter milk mixed with 250gms
dry roughage and fed before morning and evening milking. The studies were carried out to
know the feed efficiency along with certain physiological parameters as shown in Table 5
during summer months.

Table 5. Effect of feeding and environment synchronization in crossbred cows in summer season

Parameters Tree shed Loose house Loose house Loose house showering
(No butter ~ Showering cold drinking cold drinking cold water
milk) water alone + water alone + sprinkling cold water +
butter milk butter butter milk

Ambient Temp. (°C) 40.0 39.0 39.4 38.0

Respiration rate per min. 40.0 32.0 34.0 34.0

Heart rate per min 60.0 52.0 48.0 44.0

Body temp. (°C) 39.1 38.9 38.7 384

Daily dry mater intake 11.88 10.90 10.14 9.24

kg/head/day

Milk yield kg/day/head 8.66 10.24 10.50 11.30

Feed efficiency 0.728 0.94 1.03 1.22

Result indicate that animal responses like rectal temperature, respiration rate, heart rate
under different housing conditions were well with norms in lactating cows (Benpong, 1963).
The feed efficiency increased with low dry matter intake.

Considerations of temperature humidity index (heat stress), feed efficiency of animals
and efforts of human for environment synchronization results in butter sustainability in plant
and animal agriculture.

Appropriate, well planned design and management of biological processes based on
ecological systems using natural resources, which are the internal to the systems also referred
agro-ecological methods caused to develop permassociation among the symbionts.
Biodiversity is good for plant and animal agriculture and plant and animal agriculture is good
for biodiversity.
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Abstract

The objective of this study was to examine dairy herd characteristic, feed resource and
socioeconomic aspect of smallholder dairy farm in Lampang province, northern Thailand.
Smallholder dairy farms were selected by purposive sampling for three consecutive years in
2014, 2015 and 2016. Data indicated that the number of smallholder milking farms was 43,
41.57 and 40.91 households with herd size averaged 44.82, 55.94 and 57.65 animal/farm,
respectively. The number of milking cows was 19.09, 23.46 and 23.83 head/farm and the
average values for milk production were 197.39, 238.97 and 276.03 kg/farm or 10.34, 10.18
and 11.57 kg/head/day, respectively. Sweet corn husk was mainly fed as roughage source with
additional hybrid Napier grass whereas rice straw was supplemented only in dry season.
Concentrates were also fed as protein and mineral supplements and available throughout the
entire years. All feed resources required to purchase into farms except the hybrid Napier grass
which was grown for cut and carry inside farms. The socioeconomic characteristics of farmers
were similar to those in other regions.

Keywords: smallholder, dairy, Lampang, Thailand
Introduction

Dairy production has been one of among the food production systems of animal origin
which produces milk to support the demand of milk consumption in Thailand. Milk production
remained relatively constant in the past three years from 2014 to 2016, producing annually
from 1,111,481 to 1,161,102 tons of fresh milk with the number of dairy cows ranged 591,642
to 622,892 heads (OAE, 2016). Milk production is dominant in central, northeast, north and
south regions, respectively. The Thai dairy industry has consisted of large scale and
smallholder dairy farms with 16,248 households involved (DLD, 2015). In 2015, the northern
region produced 134,082 tons of fresh milk or 11.55% of gross milk production (OAE, 2016).
Lampang is located at latitude: 18°16'N, longitude: 99°30'E or 18.3°, 99.5° in decimal degrees
(about 500 km north of Bangkok or 90 km south of Chiang Mai). Like other parts of the
country, milk production system here is mostly operated by smallholder dairy farms which are
quite sustainable and mature. Data of smallholder dairy herds in the north has been observed
in different perspectives especially in Chiang Mai, Chiang Rai and Lamphun provinces
(Singhla et al., 2017; Konig et al., 2005). However, data of smallholder dairy farms in this area
is quite limited. Therefore, this study was aimed to examine herd characteristics, feed supply
and socioeconomics aspects of Lampang smallholder dairy farms.
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Methodology

This study was conducted and obtained data from all productive smallholder dairy
farms which have been registered to the Lampang Dairy Coop, Ltd. in 2014 to 2016. The
questionnaire and interview were used as tools to obtain primary data. Feeds were sampling to
analyzed for DM, CP (AOAC, 1984), NDF and ADF (Goering and Van Soest, 1970).
Secondary data was be accessed from individual farm records at Lampang Dairy Coop, Ltd
and online data proposed by Department of Livestock Development (DLD) and Office of
Agricultural Economics (OAE), Ministry of Agriculture and Cooperatives. The data was
analyzed using descriptive statistics and Chi-square (SPSS, 2006).

Results and Discussions

The dairy herd characteristics are shown in Table 1. Comparing to 2014, the number of
small holder dairy farms declined 3.32 and 4.86 % in year 2015 and 2016, respectively. The
herd consisted of 42.59, 41.93 and 41.35 % of milking cows with average milk production
197.39, 238.97 and 276.03 kg/farm or 10.34, 10.18 and 11.57 kg/head/day in 2014 to 2016,
respectively. Milk production was slightly lower than data of Boonkum et al., (2011) who
reported that Thai Holstein cows generally produced 12.6 to 14.4 kg of milk per cow per day.

Table 1. Characteristics of herd size of Lampang smallholder dairy farms

Items 2014 2015 2016 SE Overall mean
No. milking farms 43 41.57 40.91 1.06 41.82
Herd size, head/farm

Total 44.82 55.94 57.65 6.96 52.80

Milking cow 19.09 23.46 23.84 2.63 22.13

Dry cow 3.66 5.98 5.68 1.26 5.10
Herd size, %

Milking cow 42.59 41.93 41.35 0.62 41.95
Milking herd size, %

Dry cow 19.17 14.26 23.82 4.78 19.08
Milk production

Kg/farm/day 197.39 238.97 276.03 39.34 237.46

Kg/head/day 10.34 10.18 11.57 0.76 10.69

Sweet corn husk was fed as the main roughage (Table 2) due to its availability as purchase
feed from a nearby whole kernel sweet corn canning factory. In addition, hybrid Napier grass
and rice straw were also supplemented especially by the end of each year due to low amount
of sweet corn husk. Concentrate feeds were also purchased as protein and mineral supplements
throughout the entire year. Napier grass was mostly grown as fodder in farms.

Table 2. Feed resources for Lampang smallholder dairy farms

Item 2014 2015 2016

Feed resources
Scaled sweet corn husk with cobs Purchase Purchase Purchase
Hybrid Napier grass Cut & carry Cut & carry Cut & carry
Rice straw Purchase Purchase Purchase
Commercial concentrates Purchase Purchase Purchase

Nutrient composition, %DM DM CcP NDF ADF
Sweet corn husk 28.28 6.39 75.08 36.47
Hybrid Napier grass 24.40 9.84 68.33 35.08
Rice straw 93.73 431 76.65 46.97
Commercial concentrates 96.21 18.50 35.24 27.18
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Most smallholder dairy farmers were dominated by educated male with dairy expertise
(Table 3). The socioeconomic aspects of farmers were similar to those in the northeast, south
and central regions of the Thai Kingdom (Sarakul et al., 2009; Sarakul et al., 2011).

Table 3. Some characteristics of Lampang smallholder dairy farmers in 2014.

Items Frequency Percentage Chi-square P-value
Gender

Male 33 84.61

Female 6 15.38 18.692 0.001
Age of farmers, year

20-29 2 5.13

30-39 12 30.77

40-49 4 10.26

50-59 19 48.72

60-69 2 5.13 28.821 0.001
Educational background

Not educated 1 2.56
Primary school 13 33.33
Junior high school 6 15.38
Senior high school 5 12.82
Higher certificate diploma 7 17.95
Bachelor degree 7 17.95 11.615 0.040

Dairy raising experience, year

1-5 16 41.02

6-10 16 41.02

11-15 7 17.95 4.154 0.125
Conclusion

Lampang smallholder dairy farm consisted of 41.95 % of milking cows in the herd.
Diets relied heavily on sweet corn husk and concentrates as purchase feeds except hybrid
Napier grass. Socioeconomic aspects were similar to those in other regions. Further research
should be conducted to monitor aspects to maximize profit margin and maintain farm
sustainability.
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Abstract

As feed constitutes more than 70% of the total cost of production, thus any attempt to reduce
feed cost may lead to improved production efficiency and profitability. There is an opportunity
to utilize locally available agriculture by-products as a source of energy or protein for broiler
chickens. Palm kernel cake (PKC) can be a valuable source of energy for broilers but because
of its high fibre content and low level of energy the use of PKC in poultry rations is limited.
The availability of energy of PKC can be improved through physical and biochemical
treatments. The availability of commercial synthetic amino acids has allowed a reduction of
crude protein in poultry diets. Supplementing low-crude protein diets with synthetic amino
acids has been shown to save cost. Exogenous emulsifiers may improve fat digestibility, reduce
the inclusion level of crude palm oil in the diet of broilers and decrease feed cost substantially
because oil is expensive. Vitamin and trace mineral premixes can be withdrawn from corn-soy
based finisher diets without any adverse effects on growth performance and well-being of
broilers. Such practice could substantially reduce production costs. Practical and innovative
strategies to reduce feed costs are critical to ensure the sustainability of the poultry industry,

Keywords: feed, cost-effective, production efficiency, broiler chickens

Introduction

Feed is the single greatest cost of broiler chicken production. The soaring prices of feed
ingredients over the past decades have reduced profit margins of broiler production. The price
of corn which constitute more than 60% of a poultry ration, has been escalating steeply and the
future challenges to the grain industry included productivity and demand for natural resources,
technology, food safety issues, climate change and workforce turnover (Donley, 2012). The
price of soy bean meal, the most widely fed protein source has also soared due to increased
acreage used to grow corn at the expense of soy bean acreage. The poultry sector in countries
like Malaysia is not sustainable in the long term because of its dependence on imported feed
grains and feed supplements. It was estimated that 87% of the ingredients used in compound
feeds are imported. Thus, any attempt to reduce feed cost may lead to improved production
efficiency and profitability. Many strategies have been proposed for reducing feed costs such
as manipulation of feed ingredients, supplementation of enzymes and antimicrobials, and use
of non-conventional feed ingredients. This paper will focus on reducing feed cost for optimum
production of broiler chickens through utilisation of palm kernel cake (PKC) as a source of
energy, provision of low-protein amino acid-supplemented diets, supplementation of
exogenous emulsifier, and removal of vitamin and trace mineral supplements.

Utilisation of palm kernel meal as a source of energy

For the last few decades, local researchers have researched on availability, nutritive
value, optimal inclusion levels and treatment methods to enhance the feeding values of various
locally available feed ingredients in poultry rations to partially replace corn. Palm kernel cake
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is an important by-product of the oil palm industry and is obtained after the extraction of palm
kernel oil from the kernels of the oil palm fruits. However, owing to its high fibre content and
shell content, low level of energy and key essential amino acids, and grittiness the use of PKC
in poultry rations is very limited (Zulkifli et al., 2003). Although the subject of using PKC in
poultry diets has been studied considerably the recommended levels of inclusion seem to vary
from one study to another. These inconsistencies could be due to variations in the content of
protein, fibre and energy which depends on the sources, the methodology of oil removal and
the efficiency of oil extraction from the kernel. Problems associated with the use of PKC may
not be related to the physical properties of PKC but to its contribution to the overall nutrients
in the diet, particularly energy. Another potential problem with PKC as poultry feed is the
ration requires high inclusion level of fat due to the low energy content of PKC. High dietary
fat may result in fatter chickens and feed rancidity problem. Because of these limitations,
currently, the use of PKC in poultry diet by local feed millers is usually less than 5%. Earlier
studies have shown that the availability of energy of PKC can be improved through physical
and biochemical treatments (Hanafiah et al., 2017). The high level of fibre content in PKC
contributes to the low digestibility. Fermentation with cellulolytic bacteria (Alshelmani et al.,
2016) and enzymatic treatments have been shown to improve digestibility for poultry. Research
at UPM showed that incorporating broiler chicken diets with fermented PKC (FPKC) at 20%
can reduce the use of grain corn in ration by 23% and had no detrimental effect on growth
performance in broiler chickens (Zulkifli et al., unpublished data). The level of oil included in
the basal and FPKC based diets were 3.2 and 3.7%, respectively. This will reduce the cost of
producing broiler chickens and importation of grain corn for poultry feed. Feeding FPKC based
diet did not affect intestinal villi height and crypt depth but improved the population of lactic
acid bacteria in the gut (Alshelmani et al., 2016). Rezaei et al. (2015) demonstrated that extract
of PKC, contained a mixture of monosaccharides (including mannose) and oligosaccharides
(mainly mannobiose) that acted as prebiotics which could modulate the immune function in
poultry.

Low-protein amino acid-supplemented diets

Protein source is the most expensive component in broiler diets. The price of common
protein sources like soybean meal is on the rise worldwide. Therefore, it is economically
valuable to move to exact feeding of amino acids (AA) under different conditions. Poultry
requires a specific quantity and balance of essential AA and nitrogen (for synthesis of non-
essential amino acids) rather than crude protein per se (Awad et al., 2014a; b; 2016). The
availability of commercial AA in synthetic form has allowed reduction of crude protein (CP)
in poultry diets. Supplementing low-CP diets with synthetic AA has been shown to save cost
(Dozier et al., 2008) and decrease nitrogen excretion (Bregendahl et al., 2002). However, the
level of dietary CP may affect the response of broilers to hot environment. Cheng et al. (1997)
reported that high protein diets were detrimental to weight gain, feed efficiency, and carcass
composition in heat-stressed broilers. Thus, reduced dietary protein in heat-stressed chickens
with adequate fortification of several essential amino acids may improve overall performance
(Rahman et al., 2002; Zaman et al., 2008). On the contrary, other studies did not support the
recommendation that low-CP diets were beneficial to poultry raised in a hot environment
(Alleman and Leclercqg, 1997; Temim et al., 2000). Work in our laboratory (Zulkifli et al.,
unpublished data) showed that irrespective of temperature (23+1°C throughout versus 33+1°C
for 6 hours per day from 22 to 35 days of age), feeding broilers with starter and finisher diets
with 19.5% and 17.5% CP, respectively had no adverse effect on growth performance when
compared to the control group (21% and 19% CP in starter and finisher diets, respectively).
Low-CP diets, however, were beneficial in improving survivability rate but not the
performance of heat-stressed broiler chickens. We also demonstrated that the stress of
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overcrowding had negligible effect on the growth performance of broilers fed low-CP amino
acid-supplemented diets. It appears that the response of broiler chickens to stressful
environment was not dependent on dietary CP level.

Exogenous emulsifier supplementation

Fats and oils are commonly included in poultry feeds to increase energy concentration,
improve feed palatability, growth performance and heat tolerance in poultry (Daghir, 2008).
However, the digestion and absorption of dietary fats in young birds are limited because of
incomplete development of the digestive tract (Baido and Lara, 2005; Wang et al., 2016), and
insufficient secretion of lipase and bile salt (Jackson et al., 1971; Polin, 1980). This limitation
affects the ability to form micelles in the intestinal lumen which reduces fat digestion and
absorption of nutrients (Leeson and Atteh, 1995). Emulsifiers favour micelle formation, an
essential step for lipid absorption, as it creates a diffusion gradient that promotes absorption
(Guerreiro Neto et al., 2011). This has led to an increasing interest in exogenous emulsifiers to
improve the utilization of fats in young birds (Zaefarian et al., 2015; Upadhaya et al., 2016;
Boontiam et al., 2017). Working with a commercial synthetic hydrophilic emulsifier
(\Volamel), based on glycerol polyethylene glycol ricinoleate (Nukamel N.V., Hoogbuul, Olen,
Belgium), we noted improvement in apparent metabolisable energy of diet and fat digestibility
in broilers (Tan et al., 2016; Zulkifli et al. unpublished data). In another study, supplementation
of exogenous emulsifier at the expense of crude palm oil (CPO) in the diet of broilers resulted
in a similar growth performance with those provided control diet. Reduction in CPO inclusion
reduced feed cost substantially because the oil is expensive.

Removal of vitamin and trace mineral supplements from diets

The diet of commercial broiler chickens is routinely fortified with vitamin (VIT) and
trace mineral (TRM) premixes. However, a portion of the required VIT and TRM may come
from major feedstuffs such as maize and soybean meal. Although VIT and TRM supplements
make up only a small part of the total feed cost, their withdrawal from the diet fed during the
finisher period could substantially reduce production costs. Skinner et al. (1992), and Christmas
et al. (1995) reported that the withdrawal of both premixes from 28 to 49, and 35 to 42 days of
age had negligible effect on growth performance. It has also been reported that, humoral
immunity was not affected by withdrawal of both VIT and TRM premixes during the finisher
period (Deyhim and Teeter, 1993; Khajali et al., 2006). However, the question remains,
whether such practices may have an adverse effect on broilers under hot and humid tropical
conditions. Heat stress is detrimental to the absorption of VIT (Klasing, 1998) and may reduce
plasma and tissue concentrations of TRM on poultry. Working under the hot and humid tropical
environment, Mochamat et al. (2017) reported that VIT and TRM premixes can be withdrawn
from corn-soy based diets at 21 to 42 days of age without any adverse effects on growth
performance, mortality rate, immune response and incidence of foot pad dermatitis in male and
female broilers. There is the question, whether VIT and TRM premixes can be removed from
diets based on alternative feed ingredients such as PKC.

Conclusion

The poultry industry will continue to make a significant contribution to global food
security. However, the soaring prices of feed ingredients is a major challenge and must be
addressed to ensure the industry remains viable and sustainable. Feed millers and poultry
producers should focus on practical and innovative strategies to reduce feed costs. There is
considerable scientific evidence indicating replacing feed ingredients with locally available
alternatives such as PKC, formulating low-protein amino acid-supplemented diets,
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supplementation with emulsifier, and withdrawal of vitamin and trace mineral premix from the
finisher diet can reduce feed cost substantially.
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Plasma leptin ghrelin and their expression of receptors
in different tissues and on production performance during post summer
period in PD 3 chicken line
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Shanmugam M. and Mahapatra R.K
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Abstract

During summer high ambient temperature prevailing in the environment or in the shed, has a
significant negative effect on the physiological functions of the chicken. PD 3 chicken layer
line was developed at this institute from Dehlam breed. Despite good management practices,
the temperature in the shed was higher (36.9-29°C) than the temperature which should be
present in the thermoneutral zone (20-26°C) during eight weeks of summer period. The
following experiment was conducted, to observe the effect of supplementation of fermented
yeast culture (Saccharomyces cerevisiae) 1.5X107cfu/g, (FYC, commercial product) on certain
physiological blood parameters and mMRNA expression of genes for receptors.

Keywords: summer, PD3 chicken line, hormone, receptors, fermented yeast culture

Introduction

During growth phase, chickens have higher metabolic activity (Freitas et al., 2014), and
stress experienced during summer will be more. The stress experienced during growth phase
may have an impact on egg production and feed efficiency in the later part of the season
coinciding with the laying period. These are the two important parameters which govern the
economics of the producer. Heat stress also leads to cellular oxidative stress, which causes
damage to cell membranes. Leptin, probably because of its sensitivity to heat stress, it is
suggested that Leptin plays a key role in regulation of energy metabolism under heat stress
conditions (Morera et al., 2012). Fermented yeast culture used in the present study, is a
commercial product composed of yeast and the media on which it is grown and is a source of
vitamin, amino acids etc.

Methodology

The duration of the summer period was for eight weeks / 56 d (Age of the birds- 17-24
weeks). The study during post summer period extended from 25th week to 32 weeks of the age
of the birds. A total number of 150 birds were divided equally in to three groups.
Supplementation of FYC was given along with the basal diet, @ of 0.5g/kg (T1) and 1.25g/kg
(T2) respectively to the two experimental groups and the control group was offered feed devoid
of FYC. Feed intake and body weight were recorded at 15d interval, whereas Leptin and
Ghrelin hormones were estimated by enzyme immunoassay using commercial EIA Kits. in the
blood samples collected at 15d interval. For assay of hormone receptors, total RNA was
extracted, converted to cDNA and was amplified with respective primers. Estimation of plasma
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total proteins, cholesterol, AMP kinase and protein carbonyls was done using commercially
available kits.

Results and Discussion

The treatment group (T2) to which 1.25g of FYC was offered, the level of plasma Leptin
and Ghrelin was reduced to physiological levels{(P<0.01), Table 1&2}, the expression fold of
mMRNA of the leptin and ghrelin receptors in liver, hypothalamus and magnum portion of the
reproductive tract was also less when compared with their control counterparts (Fig 1a,b). The
concentration of plasma AMP kinase was higher in the control group (Table 3). Similarly, the
concentration of cholesterol and MDA was higher in the control group at 49d interval (Table
3). Higher plasma Leptin and MDA levels have been reported under the effect of heat stress
(Al-Azraqi,2008) The change in the concentration of plasma protein carbonyls and protein as
estimated for the two groups was not significantly different from each other. The results of
different parameters of T1 group were not significantly different from control (Table 3). During
post summer period , it was observed that supplementation of FYC(T2), had positive effect in
increasing egg production performance (66%,62% (T1,T2)vs.60%(C)), fertility and
hatchability parameters. Increase in egg production performance has been reported by (Yalcin
et al., 2008). Studies on histopathology of the jejunum revealed that , supplementation of FYC,
reduced enteritic necrosis from medium to mild state in the post summer period only (Fig 2a,
b). It is concluded and hypothesized that supplementation of FYC @ 1.25 mg/kg had positive
effect on production performance and got the hens acclimatised to higher temperatures at an
earlier time when compared with the controls. Supplementation during post summer period
improved feed efficiency(P<0.05), without any negative effect on body and egg weight.
Acclimatisation to heat stress was advanced in the case of (T2) group with respect to T1 and
Control group. This also led to increase in egg production parameters at later stage. FYC is a
source of different constituents, which might have had important role in reducing stress effects
and increasing productivity and decreased energy consumption.

Table 1. Effect of supplementation of FYC on levels of plasma Leptin (ng/ml) in  PD 3 chicken line
during summer season

Days Control T1 T2

7 1.6572+0.09 1.608+0.15 1.252+0.05
21 1.824%+0.06 1.788+0.08 1.345+0.15
35 1.683+0.08 1.665+0.06 1.319+0.06
49 1.524+0.10 1.536+0.12 1.397+0.10

Values with different superscripts in a row are significantly different (P<0.01), C-control, T1-0.5mg/kg, T2-
1.25mg/kg

Table 2. Effect of supplementation of FYC on levels of plasma Ghrelin (pg/ml) in  PD 3 chicken
line during summer season

Days Control T1 T2

7 62.01+3.20 60.23+1.25 54.78+2.11
21 77.57%+2.10 74.23+2.19 67.56°+2.01
35 68.70°+2.20 67.43+2.53 54.62°+2.38
49 58.29%+2.39 59.45+2.34 49.75°+2.93

Values with different superscripts in a row are significantly different (P<0.01), C-control, T1-0.5mg/kg, T2-
1.25mg/kg
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Table 3. Effect of supplementation of FYC on levels of different plasma parameters in PD 3
chicken line during summer season

Parameters C T1 T2 C T1 T2
Cholesterol(mg/dI) 211.947.18 197.32+2.13  193.845.20 234%+9.23 222+7.28  163°+5.36
MDA (uMol/ml) 140.09+10.0 135.21+2.32  80.54°4+2.69 100.2%5.2 108+4.5 58°+1.58
Protein(mg/ml) 3.60+0.05 3.59+0.05 3.54+0.04 3.19%+0.04  3.32+0.04 3.96°+0.04
Protein carbonyl 321.19+10.05 315.65+4.32 320.62+9.45 328.6+2.3 320.1+2.10 315.2+3.10
(nmol/mg)

AMPK inase (ng/ml) 0.99+0.03 0.85+0.02 0.88+0.02 1.58%+0.03  1.32+0.05 1.22°+0.03

7 days 49 days

Values with different superscripts in a row are significantly different (P<0.01), C-control, T1-0.5mg/kg, T2-
1.25mg/kg
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Figure la. Relative down regulated gene expression of Ghrelin receptor in treatment groups T1 and T2

with respect to control and normalized with respect to actin gene. The test values are significantly
different from control at least at P<0.05.C1&C2- Control, T1and T2-Treatment

4.0000
2.0000
,0000

-20000 3
)

20006” ¢

B

-6.9000

-8.0000

Sample Name
Figure 1b. Relative down regulated gene expression of Leptin receptor in treatment groups T1 and T2

with respect to control and normalized with respect to actin gene. The test values are significantly
different at least at P<0.05. C1&C2- Control, T1and T2-Treatment
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Figure 2. Mild and medium necrosis of villi in the jejunum as observed at 200x magnification
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Abstract

In an experiment with one hundred MB 402 laying hens (36 weeks of age), the effect of dried
tomato meal in diet on egg yolk cholesterol and serum metabolites was determined. The birds
were allocated into five experimental diets and each was divided into four replicate groups of
five birds per replicate. Tomato meal was included in four experimental diets at levels of 2, 4,
6, 8 % to substitute based diet. The treatments were: RO = 100 % based diet (BD) + 0 % tomato
meal (TM); R1 =98 % BD + 2% TM; R2 = 96% BD + 4% TM; R3 = 94% BD + 6% TM; and
R4 = 92% BD + 8% TM. Feed and water were provided for ad libitum. The study was
conducted over a period of 8 weeks. Data were collected on : egg yolk cholesterol,
triglyceride,total cholesterol, LDL-cholesterol, HDL-cholesterol. Data were analyzed by one-
way analysis of variance. The treatment means were compared using Duncan’s multiple range
test. The results showed that no differences in hen trigliserida, HDL,LDLcholesterol between
treatments R1, R2, R3, and R4 compared to treatment RO (control), but high significant egg
yolk cholesterol and total cholesterol. It can be concluded that tomato meal can be used as an
alternative feedstuff in laying hen diets at inclusion levels up to 8% without negative effects
on egg yolk cholesterol and serum metabolites.

Keywords: dried tomato meal, egg yolk cholesterol, serum metabolites

Introduction

Tomato are excellent sources of potassium, folate, and vitamins A, C, and E, but are
superior sources of a-tocopherol and vitamin C. Fiber is another dietary component and
appreciable amounts are found in tomato. Tomatoes also contains a variety of phytochemicals,
including carotenoids and polyphenols (Campbell et al., 2004). The nutritional value of tomato
can provide the poultry industry with an alternative feedstuff.

Squires et al.(1992) reported that tomato pomace could be used in broiler chicken diets
up to level of 20 %. That using of dried tomato pomace (only separated tomato seeds) in broiler
chicken diets were caused an extended shelf life for broiler meats, because of alpha-, beta-,
gamma- and delta-tocopherols in tomato pomace cause an antioxidant effect. Dried tomato
pomace was fed to laying hens at an inclusion rate of 12%, which resulted in similar egg
production, feed efficiency, egg weight and shell. The limiting factors of dried tomato pomace
in poultry diets are low energy and high fiber contents. The objective of this research was to
evaluate the use of dried tomato meal in diet to egg yolk cholesterol and serum metabolites of
laying hens.

Methodology

The tomatoes were washed, cut, and sun-dried to constant weight for 3-5 days. Part of
tomato then was ground to fine powder using mortar and pestle. After that, mixed with other
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ingredients to compound the feed. One hundred MB 402 laying hens (36 weeks of age) were
used for the study. The birds were divided into five experimental diets and each was divided
into four replicate groups of five birds per replicate using completely randomized design. The
control diet (based diet) was formulated to contain 51% corn, 14% rice bran, 7% fish meal, 6%
CaCO0g3, and 22% commercial diet. Tomato meal was included in four experimental diets at
levels of 2, 4, 6, 8% to substitute based diet. The treatments were: RO = 100% based diet (BD)
+ 0% tomato meal (TM); R1 =98% BD + 2% TM; R2 = 96% BD + 4% TM; R3 =94% BD +
6% TM; and R4 = 92% BD + 8% TM. Chemical composition of tomato meal were: 20.73%
crude protein, 1.53% fat, 30.94% crude fiber, 0.98% Ca, 1.20% P, and 2416 Kcal/kg ME, and
chemical composition of the diets are shown in Table 1.

Table 1. Chemical composition of the diets

. Diets
Nutrients RO R1 R2 R3 R4
Crude protein (%) 17.49 17.47 17.45 17.44 17.42
Fat (%) 6.63 6.61 6.59 6.57 6.56
Crude fiber (%) 431 5.41 6.50 7.24 8.69
Ca (%) 2.76 2.75 2.69 2.66 256
P (%) 1.42 1.16 1.42 1.41 1.40
ME (Kcal/kg) 2766 2759 2752 2745 2738

RO = 100% based diet (BD) + 0% tomato meal (TM); R1 = 98% BD + 2% TM; R2 = 96% BD + 4% TM,;
R3 =94% BD + 6% TM; and R4 = 92% BD + 8% TM.

The egg yolks from each treatment were pooled and analyzed cholesterol content by the
colorimetric assay of Bair and Marion (1978) on the fat extract obtained by a modification of
the procedure of Folch et al., (1957) from 2 eggs of each replicate. 1.5 ml blood was collected
at last keeping period through brachial vein with 3 ml syringes (content 0.1 ml heparin). The
chickens were fasted for 12 hours prior to blood sampling. Data collected were subjected to
analysis of variance (ANOVA). Where significant variance ratios were detected, differences
between treatment means were tested using Duncan’s multiple range test procedures (Snedecor
and Cochran, 1967)

Results and Discussions

The effects of dietary dried tomato meal on the egg yolk cholesterol and serum
metabolites of laying hens during the entire trial period are shown in Table 2. Results showed
that no differences in hen trigliserida, HDL, LDL between treatments R1, R2, R3, and R4
compared to treatment RO (control). Egg yolk cholesterol and total cholesterol highly
significant diffierent. Salajegheh (2012)[! reported that serum protein , cholesterol ,LDL,
HDL, albumin, glucose, triglyceride levels were not significantly affected by dried tomato
pomace (DTP) addition.

Table 2. Effect of dried tomato meal in diet on egg yolk cholesterol and serum metabolites
Treatment Egg yolk

cholesterol (mg/g Triglyserida Total cholesterol ~HDL-cholesterol ~ LDL- cholesterol
yolk) (mgy/dl) (mg/dl) (mg/dl) (mgy/dl)
RO 121.76 +0.82 75.26 £9.81 135.8 £ 3.96° 97.80 £0.83 54.80 +3.34
R1 121.12 +£1.052 75.20 £5.70 126 + 6.51° 97.80 +£0.83 53.6 £2.30
R2 119.48 +0.8° 7550 £11.72 122 +£2.73° 97.80 £0.83 5520 £5.71
R3 118.22 £ 0.67°¢ 75.66 + 18.82 122.86 + 3.89° 97.60 + 0.54 54.40+1.14
R4 118.24 +0.58° 73.22 £20.25 118.2 £ 5.58¢ 97.40 = 0.54 54.4 £ 0.55
Sign Hx Ns il ns Ns

HDL = High — Density Lipoprotein, LDL = Low — Density Lipoprotein, ns : not significant different, **: significant different,***: highly
significant different
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Frieman et al.,(2000) indicated that feeding of tomatoes reducted serum Low-Density
Lipoprotein (LDL) cholesterol and triglyceride concentration in hamsters. Kavitha et al.,
(2004) reported that the (DTP) inclusion up to 15 % without enzyme the supplementation in
broiler diets reduce the serum and muscle cholesterol contents.

Conclusion

These finding indicated that dried tomato meal could be used as an alternative feedstuff
in laying hen diets to substitute based diet, at inclusion levels up to 8% without negative effects
on egg yolk cholesterol and serum metabolites.
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Abstract

It was investigated whether crossbreeding of Thai Native chickens with a layer chicken type
improves carcass and meat quality in comparison to the respective purebred types and a
commercial broiler type. Two-hundred 1-day old birds, 50 each of Pradu Hang Dam ) Thai
indigenous; PA(, Rhode Island Red )RR(, crossbred )CB = PAxXRR(, and broiler )Ross; BR(
were kept in 20 pens per ten chickens. Birds were slaughtered either after 120 days (PA, CB
and RR) or 45 days (BR). Body and carcass weight and breast proportion were highest for BR
and lowest for PA and RR )P > 0.05), and intermediate with CB. The PA, CB and RR chickens
had a higher leg proportion than BR )P> 0.05(. The RR had most abdominal fat )P > 0.05(.
The breast meat of BR had the highest )P > 0.05( intramuscular fat content, whereas the protein
content of PA, CB and RR was higher than in BR )P > 0.05(. The content of malondialdehyde
was higher )P > 0.05( in breast meat of BR when compared with RR, CB and PA from day 3
of storage onwards. In conclusion, crossbreeding was beneficial with respect to carcass traits,
even though the advantage over the pure lines was small compared with the difference to the
commercial broilers. In the meat quality traits, inclusive of oxidative stability, crossbreds did
not differ from the pure lines, but all extensive types were superior to broilers in this trait.

Keywords: meat quality, lipid oxidation, pradu hang dam, rhode island red

Introduction

Among the factors influencing growth, carcass and meat quality of growing chickens,
such as genetics, nutrition, and husbandry, genetics is the most important factor. Chicken meat
is a very popularly commodity in Thailand and it originates from fast-growing broilers,
crossbreds or native chickens )Jaturasitha et al., 2016( Commonly, the crossbreds also have
Thai native chicken as one parent in order to preserve its preferred black color, which is a
dominant trait. Recently, Thai native chickens were becoming more popular among Thai
consumers due to their chewy and tasty meat )Jaturasitha et al., 2008(. However, comparisons
between crossbreds and pure lines are limited. Therefore, the objective of this study is to
compare crossbreds in growth, carcass and meat quality with pure lines of Thai indigenous
chickens and a layer type as well as with fast-growing broilers.

Methodology

An experiment was carried out with a total of 200 chickens kept in pens of ten each.
Treatments with 50 birds each were Pradu Hang Dam )a representative of Thai indigenous
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chickens; PA(, Rhode Island Red )RR(, crossbreds )PA x RR; CB( and a commercial broiler
line )Ross; BR). The 1-day old chickens were fattened until being either 120 (PA, CB and
RR) or 45 days old (BR). Except for the broilers, which received a broiler-type diet, all other
types were fed with another diet which is also used for egg production from extensive poultry
husbandry. Water and feed were provided at ad libitum access as recommended by NRC
)1994(. for slow growing chicken types. Chicken slaughtering and carcass cutting followed
Henrickson (1985). The breast muscle was deboned after removing the skin, weighed and then
the meat was minced by using a domestic meat chopper. Subsequently, the meat samples were
frozen at -20 °C until the analysis took place. The chemical composition )moisture, protein and
fat) of the breast meat was analyzed by methods of proximate analysis. The thiobarbituric acid
method with malondialdehyde as a key compound, which was analyzed according to Rossell
(1994) BBl was used to determine the status and progress of lipid oxidation in the breast muscle.
For this purpose, the breast meat was stored for 0, 3, 6 and 9 days at 4°C. Data were subjected
to ANOVA by the GLM procedure considering type as effect and animal within type )replicate(
as random effect using SAS version 6.12. Differences among mean were assessed by Duncan’s
New Multiple Range Test.

Results and Discussion

The effects of chicken type on body and carcass weight were highly significant ) Table
1(. Even though BR had been fattened for a much shorter time, body weight, carcass weight
and breast proportion were by far highest for BR, intermediate for CB chickens, and lowest for
PA and RR chickens (P < 0.05, except between PA and RR). The PA, CB and RR chickens
had a higher (P < 0.05) leg proportion than BR. The highest abdominal fat proportion was
found with the RR. The RR, being a layer type, had higher abdominal fat maybe because
reached puberty at an earlier age )Haitook, 2006(.

Table 1. Body weight, carcass weight and composition (means + standard deviation)
Chicken type
PA CB (PAXRR) RR BR
Body weight )g( 1,827+39° 1,894+36° 1,825+£33°  2,136+25% <0.001
Carcass weight )g( 1,268+30° 1,376+31° 1,254+23° 1,567+212 <0.001
Carcass composition
Breast (%) 15.140.1°  16.2+0.1° 15.0£0.1°  27.1+0.8% <0.001
Leg (%) 29.7+0.22 30.3+0.12 30.4+0.2% 27.1+0.4° <0.001
Abdominal fat (%) 1.76+0.24°  2.64+0.19° 3.25+0.18% 2.57+0.15°  <0.001

PA, Pradu Hang Dam; CB, crossbreds; RR, Rhode Island Red; BR, broilers
&¢Means within a row with no common superscript differ significantly )P < 0.05(

P-value

Criteria

The results on the chemical composition and malondialdehyde content of the breast
meat are presented in Table 2. There was no difference between chicken types in moisture
content of the breast meat. The BR had the highest )P > 0.05) intramuscular fat contents and
the lowest )P > 0.05) protein contents of all chicken types, whereas there were only minor
differences among the other types. The level of protein was similar to the level of 24.6%
reported by Sirri et al. (2010) I for a slow-growing chicken type. In addition, Young and Choi
)2003( 8 described that the intramuscular fat content of traditional Korean chickens was lower
than that of common broilers. In the present study the malondialdehyde concentration was
higher )P > 0.05( in the breast muscle of the BR when compared with RR, CB and PA after
storage for 3, 6 and 9 days. Pikul and Kummerow )1990( also described that broiler meat is
more susceptible to oxidation. Min et al. )2008( argued that the complex interplay of the
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prevalence of endogenous catalysts such as myoglobin and free ionic iron, reducing
compounds, antioxidants (e.g., carnosine and related dipeptides), and catalase influences the
development of lipid peroxidation in meat. The predominant reasons for the higher
susceptibility of the broiler meat to oxidation still need to be determined.

Table 2. Composition and TBARS of the breast muscle (means + standard deviation)
Chicken type

Criteria PA CB (PAXRR) RR BR P-value
Chemical composition, %
Moisture 74.7+0.0 74.80.0 74.840.1 74.8+0.0 0.760
Protein 23.8+0.12 23.7+0.12 23.5+0.12 23.140.2°  <0.001
Fat 1.4740.17°  1.39+0.11° 1.53+0.15° 2.09£0.15%  <0.001
TBARS, ng of malondialdehyde/ kg meat
Day 0 25+0 2942 54417 63+17 0.113
Day 3 155+0° 183+12° 181+13P 298+10° 0.001
Day 6 247+20P 262+31° 262+1° 448+30? 0.025
Day 9 403+21° 427+15° 475+15° 644+02 0.001

PA, Pradu Hang Dam; CB, crossbred; RR, Rhode Island Red; BR, broiler
&¢Means within a row with no common superscript differ significantly )P < 0.05(

Conclusion

At the slaughter age of 120 days, typical for Thai conditions, crossbred chickens were
superior to the purebred lines in growth and carcass traits, whereas there was no difference in
meat composition and oxidative stability of the breast meat to the purebred lines, although all
extensive types were superior to broilers in oxidative stability. Although crossbreds are not
competitive to broilers, they may be the choice when extensively producing special Thai
chicken meat. It still has to be shown that chewiness and taste which are characteristic for the
Thai indigenous chickens are still present after crossbreeding.
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Abstract

The productive and reproductive performance of Sudanese Desert and Taggari goats has been
studied during rainy season of South Kordofan state, Sudan. About Thirty five male and female
Sudan Desert and Taggari goat Kids were used in this experiment. The result inducted that
birth weight, growth rate at different ages, pre-weaning average daily weight gain of kids ,
weaning weight, body weight and age at puberty and body weight at first kidding was
significantly (p<0.01) affected by breed. Desert kids showed better birth weight (2.45+£0.07 vs
1.95+0.04 kg) and weaning weight (10.84+0.34 vs 8.44+0.19 kg) than Taggari kids. The result
revealed that Desert kids have heavier (p<0.01) body weight at puberty (23.09+0.44 kg) but
exhibit longer time to show first estrus (242.57+4.97 day) compared with Taggari kids with
18.59+0.34 kg for body weight and 211.34+5.48 day for days to puberty. Body weight at first
kidding was significantly (p<0.05) larger for Desert kids (377.70+£12.12 kg) than Taggari Kids
(384.33+6.51 kg), but age at first kidding wan not affected by breed. In conclusion the
investigated breed showed different body weight changes at different ages which affect
reproductive and productive traits of the Taggari and desert goats under rangeland system
during rainy season.

Keywords: desert, Taggari kids, breed, genotype, Sudan, performance

Introduction

Goats are widely distributed around the world with high demand for their meat in many
developing and subtropical countries and arid regions (Casey et al., 2003 ). In most of these
countries, the productivity of goats is below their potential (Matossian de Pardos, 2000). Goats
are neglected animals in Sudan despite the fact that they play a very important role in the rural
economy and provide many poor urban and rural families with milk and meat. Sudan have two
breeds of meat goat, they were the Sudanese Desert and Taggari goats. Indigenous goat breeds
are well adapted to semi arid tropical conditions, with a high degree of heat tolerance and are
partly resistant to many of the diseases prevailing in the semi arid areas, not to mention their
ability to survive long periods of feed and water shortage (Bushara et al. 2011).

Birth weight and the growth of kids until weaning, together with reproduction birth
characteristics, dressing percentage, meat quality are reliable indicators of the breed efficiency
in the production of meat (Sundaram et al. 2012). Comparative evaluations of meat goat breeds
for pre-weaning kid performance had received inadequate research attention in the Sudan. A
high rate of reproductive efficiency is generally thought to be the most important prerequisite
for the production of meat (Herold et al. 2007), therefore an assessment of the general
reproductive characteristics of native breeds is necessary prior to developing strategies aimed
at improving meat supplies. Studies conducted by various authors reflected the facts that
grazing alone may not be sufficient for optimum live weight gain and reproductive performance
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of goats. Keeping this view in mind, the present study was therefore undertaken to investigate
and compare some productive and reproductive performances of Sudanese Desert and Taggari
goats under traditional management system depended on natural grazing to exploit the
potentialities of goats for the welfare of the rural poor and village community.

Methodology

The present study was conducted in South Kordofan state at Al Debabat locality (100
km south of ELObeid) which lies within the medium rain (500 mm) woodland savannah
(longitudes 12.39° N, Latitudes 29.48°E). Thirty five male and female Sudanese goat kids (18
Sudanese Desert kids and 17 Taggari kids) were used in this experiment. The kids were born
during the rainy season of year 2012. All animals were treated with the necessary medication.
The animals were ear tagged, weighed and divided into two groups as group A of Taggari kids
and group B of Desert kids. The grazing zone of these animals was in the around the study
area. All their kids were allowed day grazing from 0800 to 1800 hr and in the evening they
were kept indoor in enclosures. Kids born were allowed to freely suckle colostrum for the first
three days after parturition, thereafter they were separated from their dams during the day. In
the evening half of their dam milk was milked before kids were released to spend the night
with their dams. Kids were weaned at three months of age. All kids were weighed at weekly
intervals up to age at first kidding. All the data obtained from the experiment were analyzed
using T-test as means and standard errors using SPSS.

Results and Discussion

Effect of breed on birth weight, body gain and weaning weight

The results show that the live body weight at birth, growth rate, body gain and weaning
weight were significantly (P<0.05) affected by breed (Table 1). The two breeds exert
significant (P<0.05) effect on growth in different age with higher (P<0.05) daily body weight
gain for Desert goats compared to Taggari goats The Desert goats showed significant higher
(P<0.05) body weight at weaning time. In this experiment, Desert goats tended to have a better
reproductive performance compared to the other genotype of Taggari goats as shown by an
excellent fertility, heavier birth weight of kids, fastest growth rate and heaviest litter at
weaning. This result with same of Bushara and Abu Nikhaila (2011) and lowered than the
results of Zeinelabdeen et al. (2011) for Nilotic kids. Birth weight of Desert it seemed very
high same results were obtained by Bushara et al. (2017) for Peri-urban Desert goats and agrees
with Banerjee and Jana (2010) whom reported that the differences in birth weight in livestock
may be attributed to the effect of breed besides of the non genetic factors. Generally 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. The pre weaning gain of kids of the two breeds showed significant affect. Nieto et
al. (2006) reported that, in early life of the kid, weight gain depends on milk consumed as the
only source of feed, so the dam producing capacity will influence the growth rate of kids. The
variation in daily body weight gain may be due the variation in time of measurement of body
weight and different breed's size. Different weaning were reported in this study showed that
the body weight at weaning in affected by breed which agreed with Dereje et al. (2015) who
stated that weaning weight of kids is influenced by breed, birth weight and lactation
performances of dam, weaning age, pre-weaning nutrition and litter size. Also the differences
in the pre-weaning weight gains are closely associated with the differences in level of milk
intake during milk feeding period and the nutritional status of the doe.
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Table 1. Effect of breed on birth weight, litter size, body weight at different ages and growth
rate and weaning weight of Sudanese goats

Varaibles Type of breed

No. Taggari No. Desert
Birth weight 17 1.95+0.04° 18 2.15+0.072
Body weight gain/g/day 16 72.14+1.65° 15 95.91+3.642
Weaning weight (kg) 16 8.41+0.19° 15 10.84+0.342

®\alues in the same rows followed with different letters are significant at P<0.05 and P<0.001

Effect of breed on some reproductive traits of Sudanese goats

Effect of breed on body weight at puberty and at 1% kidding, age at puberty and 1%
kidding were shown at (Table 2). The Desert goats showed significant higher (P<0.05) pubertal
body weight and at puberty time compared with Taggari goats, but Taggari goats had
significant (P<0.05) advance to Desert goats on time of puberty. The breed on the other hand
seemed to exert a non significant effect on age at first kidding. The large body weight of Desert
goats showed its gene make up which tended to increase this result is in line with Malau-Aduli
et al. (2005) and Zeinelabdeen et al. (2011). Taggari goats showed lowered body weight at first
estrus may be due to some environmental factors, the result here is higher than that obtained
by Bushara et al. (2011) and Zeinelabdeen et al. (2011). Many authors showed that some breed
exhibit earlier estrus and reached puberty at an earlier age compared as in this study. These
results were consistent with Hassan et al. (2007) and Thiruvenkadan et al. (2000). Generally,
the sexual maturity is mostly dependent on weight rather than age, so good management and
care of female kids allow them early attainment of puberty. The Desert goats kids showed
significantly higher body weight at first kidding compared with Taggari goat kids here the
phenomenon of genetic is clearly appearance and this results agree with Banerjee and Jana
(2010) and Assan (2013). Higher body weight at kidding was reported by Zeshmarani et al.
(2007) for Black Bengal. The present review shows that the indigenous goat breeds of Sudan
tend to have their first kids before they are two years old. Age at first kidding varies
considerably in the literature from lowest age at first kidding noticed by Dereje et al. (2015)
516.9 days or 17 months and Hassan et al. (2007) 360.5+£10 days for Black Bengal goats. Does
living in harsh environments are expected to have a higher age at first kidding than does living
in optimal environments (Dereje et al., 2015). The small sample size was responsible for non-
significant for the effect of breed on age at first kidding. Generally the results of this study it
seemed very good that there is a hope for future ability for improvement of the goats flock in
Sudan, since those goats managed under natural grazing where quality and quantity of pasture
available to the weaned kids which promote the good growth rate.

Table 2. Effect of breed on puberty weight, age of puberty, body weight and age at 1st kidding
of Sudanese goats

Varaibles Type of breed

No. Taggari No. Desert
Body weight at Puberty (kg) 8 18.59+0.34° 7 23.09+0.442
Age at puberty(days) 8 211.33+5.48° 7 242.57+4.97%
Body weight at 1% kidding (kg) 8 22.84+0.29° 7 25. 91+0.24°
Age at 1%t kidding(days) 8 384.33+6.51 7 397.71+12.12

\/alues in the same rows followed with different letters are significant at P<0.001
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Conclusion

The results showed that the Desert goats had superior reproductive and productive traits
than Taggari goats under grazing condition. However, Taggari goat had lighter body weight at
first kidding. Further studies may be conducted using large number of animals for a longer
period to get more detailed information related to reproductive performance.
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Abstract

The purpose of this research was to find out the following: 1). The mixing effect of BGUS of
dairy cattle manure with dry rice straw; 2). The effect of composting time; and 3). The effect
of interaction to compost nutrient content. The significance of this research were to: 1).
determine the effect of treatment, 2). determine treatment in producing compost nutrient
content.The method used in this research was T experiment tested on dry rice straw which
were called Ti.s. Later on, it was observed on Wz, and repeated 5 times. The variables
measured in the compost nutrient content were: 1). pH, 2). organic C, 3). N total, 4). C/N ratio,
5). P, 6). K, 7). Ca, 8). Mg and 9). CEC. The result of analysis variance of T treatment to P,
CEC was significantly different (P < 0.05). Next, on a case W versus C/N, K and CEC were
also significantly different (P < 0.05). The interaction of treatment on the compost nutrient
content in organic C, N total, C/N, P, K, Ca, Mg and CEC were very significant (P <0.01).
Therefore, it could be concluded that 1). The compost nutrient content of rice straw was
affected by the addition of BGUS. and 2). The BGUS addition and composting time of rice
straw affected compost nutrient content. Suggestion: Compost production made of rice straw
with BGUS addition and composting time are greatly determining the nutrient content of the
compost.

Keywords: biogas, sludge, straw, nutrient, compost

Introduction

The population of dairy cattle reaching 525,000 heads (28.9%). The dairy cattle slurry
of 21.000 ton/per day can be accommodated by biogas unit (BGU) volume 5 m3 as much as
584,000 units. Similarly, cattle dung that have been processed in BGU and become biogas unit
sludge (BGUS) will form rice straw compost as much as 827,090 tons or 0.0004% of Indonesia
rice straw products. The purpose of this research was to know 1). The effect of mixing BGUS
with rice straw (T) and 2). The influence of composting time (W) and 3). The effect of TW
interaction to nutrient content of compost. Moreover, the significance of this research were to
1). Establish the effect of T, W and TW, 2). Determine T, W and TW in producing the compost
nutrient content.

Methodology

The research location was in Wonokerto Village, Malang Regency, East Java Province.
The BGUS added to the stacks of chopped and dried rice straw were 1, 2, 3, 4, and 5 (based on
weight), here, it referred to as T1, T2, T3, T4 and T5. Then it was observed from week 3 to
week 5 or W3, W4 and W5 and repeated for 5 times. The measured variable was the nutrient
content of the compost which included: a). pH, b). C organic, total N, C/N ratio, P, K, Ca, Mg
and CEC (Cation exchange capacity). The study was designed with a completely randomized
design (CRD) with random factorial model (Steel and Torrie, 1980).
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Results and Discussion

The analyzed results that TW on nutrient of compost was significantly different (P <
0.01), except for T to pH and W to P. It shows that T and W have a role in determining the
nutrient of the compost produced. TW compound interaction to pH showed no significant effect
(P > 0.05), W had significant effect (P < 0.05). According to Junus, Widodo, Wahyono and
Zamrudy. (2015), the BGUS has pH above 7. It shows contrast to the Pratiwi, Atmaja, and
Soniari (2013) observation result, which explains that the quality of waste compost of rice does
not give a real effect. Pan and Sen (2013), explain that the composting process using microbes
will produce pH between 6.5 - 8. More details are explained on Table 1.

Table 1. The effect of T, W and TW on the nutrient content of compost

No. Variable Treatment
T w TxW
1 pH ns ** ns
2 C organik el ** **
3 N total ** *x *x
4 C/N ** * **
5 P * ns **
6 K ** * **
7 Ca ** ** **
8 Mg ** ** **
9 CEC * * **

ns = not significant (P > 0.05) ** = hightly significant (P < 0.01)* = significant (P < 0.05)

The TW interaction of compost organic C element gave significant effect (P <0.01).
More details are explained on Table 1. Goyal,Singh, Suneja and Kapoor (2009) state that
compost can increase C soil organic.The longer the composting time, the bigger number of N
will be (Pan and Sen, 2013), but in this experiment the optimal N was formed on W3 (Table
1). The greater the number of organic N content then C/N will be decreased (Table 1). The
lowest TW interaction to P nutrient content was at T4W4 = 0.12% and the highest was at TAW4
= 0.34%. The more BGUS in rice straw composting process, the higher content of P will be.
Details are on Table 1. That was due to the large number of microbes from the BGUS.

The lowest K nutrient interaction to TW was at T4W3 = 1.24% and the highest was at
T1W3 = 3%, because BGUS utilization was bigger in number than the amount of composted
straw. Hence for treatment of P4W3 straw received more BGUS that consequently fastened the
race process and many K nutrients were utilized for microorganism development. Details of
nutrient K fluctuations chart are on Table 1. The lowest Ca nutrients was at T3W4 = 1.35%
and the highest was at T2W5 = 2.01%. According to Faridullah, Nisar, Alam, Irshad and Sabir
(2014), the decomposition of organic matter will increase Ca nutrient. Therefore, T2W5
produces more Ca nutrients on Table 1.

The lowest Mg nutrients was at TIW3 = 0.42% and the highest was at T4W3 = 1.9%,
because BGUS usage would accelerate the composting process. According Ogundare, Lajide
(2013), during composting process the availability of macro nutrients such as Mg will increase.
Further descriptions are on Table 1. The lowest interaction of TW to CEC was at TIW3 =
39.57 me/100 g and the highest was at T2W4 = 70.36 me/100 g. According to Jiménez and
Garcia (1991), the mature compost will increase CEC number. Therefore, T2W4 interaction is
the best CEC product. A whole description is provided on Table 1.
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Conclusion

Concluded that 1). The compost nutrient of rice straw was affected by the addition of
BGUS and 2). The BGUS addition and composting time of rice straw affected compost
nutrient.
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Abstract

In a twenty-one day feeding trial, the effects of rice hulls inclusion with and without
enzymes supplementation were determined on growth performance, and digestive traits of
broilers. Total of 200 one-day-old male broiler chicks (Lohmann) were divided into 40 groups
of five (5) birds each and randomly assigned to the four treatment diets in a completely
randomized designed (CRD). The treatment diets were: 1) corn-soybean based diet as a control
diet (C), 2) inclusion of 4% rice hulls in the diets (RH), 3) RH diet + phytasel750FTU/kg
(RHP), 4) RH diet + phytase 1750 FTU/kg + cellulase 500 unit/kg (RHPC). Inclusion of 4%
rice hulls in the diets increased body weight gain (BWG) (p<0.001) and gave better feed
conversion efficiency (FCE) (p<0.05) on broiler chickens at 21 d of age compared to those fed
the control diets. Supplementation of phytase or phytase and cellulase did not enhance BWG
or FCE. Feed intake was not affected by diets (p>0.05). In addition, inclusion of rice hulls in
the diet increased jejunum weight (p<0.05), and supplementation of phytase decreased the
weight of jejunum same as that in the control diet. The inclusion of 40 g/kg rice hulls in corn-
soybean based diets induces a better growth performance of young broiler chickens. Addition
of phytase or phytase and cellulase in a balanced diet did not improve growth performance but
it affected jejunum weight. The mechanism in which the addition of enzymes reduced the
jejunum weight was unknown.

Keywords : rice hulls, growth performance, jejunum weight, phytase, cellulase

Introduction

The inclusion of insoluble NSP (iNSP) in broiler diets has been reported to enhance
healthy gut environment (Bao and Choct, 2010) and nutrients digestibility (Gonzalez-Alvarado
et al., 2010). Gonzéalez-Alvarado et al. (2010) suggested that a minimal amount of fibers in
the diets might require for young broiler chickens. However, it was reported that interaction of
one iNSP with other iNSPs, or with other cell-wall components can change the physical
properties of an iINSP source (Hartini et al., 2003), so the benefit of one iINSP might not apply
to the other iINSPs. Beside iNSP, phytase is commonly used in poultry diets to improve broilers
performance. The utilization of cocktail enzymes such as phytase+carbohydrase has been
reported to increase the phytase efficacy in increasing broiler performance (Avila et al., 2012).
Inclusion of hulls in the broilers diet affected the weight of gastrointestinal organs and length
of small intestine (Gonzalez-Alvarado et al., 2010). In this study the effects of rice hulls
inclusion with and without enzymes supplementation in diets was investigated on growth
performance and digestive traits of broiler chickens from 1 to 21 d of age.
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Methodology

Diets used in the experiment were: 1) corn-soybean based diet as a control diet (C), 2)
inclusion of 4% rice hulls in a diet (RH), 3) RH diet + phytase 1750 FTU/kg (RHP), 4) RH diet
+ phytase 1750 FTU/kg + cellulase 500 unit/kg (RHPC). All diets were formulated to be
isocaloric and isonitrogen and and meet all nutrient recommendations of the NRC (1994) for
boilers starter diets. All diets were provided as mash feed. A total of 200 one-day-old male
broiler chicks (Lohmann) (initial BW of 54.56 + 2.3 g) were randomly allocated to 40 cages
with 5 birds per cage and 10 cages per treatment. Chick were given free access to both water
and feed until 3 weeks of age. Cages were illuminated 24 h per day. Body weight and FI
(g/b/d) were determined at 0 and 21 d of age. Body weight gain and FI were used to calculate
FCE (FCE = BWG/FI) during the entire experimental period. Mortality was recorded daily. At
21 d of age, one bird from each of five replicates per treatment that had weights closed to the
mean weight for the cage was selected for dissection. The digestive tract, including gizzard,
were weighed prior to and after removal of content. The pancreas was also removed and
weighed. Relative weight of empty gizzard, duodenum, jejunum, ileum, and pancreas was
expressed as g/100 g BW, whereas length of duodenum, jejunum, and ileum was expressed as
cm/100 g BW.

The data obtained were analyzed statistically using one-way Analysis of Variance
(SPSS 16.0, 2007). After a significant F test, Duncan’s multiple range test was used to inspect
differences among group means. Statistical significance was accepted at p<0.05.

Results and Discussion

The effects of diets on growth performance and relative weight and length of digestive
organs of broiler chickens are presented in Table 1.

Table 1. Growth performance and relative weight and length of digestive organs of broiler
chickens during the experiment (mean + SEM)

Control diet RH RH+phytase! RH+phytase+ p-value
cellulase®

BWG (g/b/d)  28,60+0,396% 32,43+0,686° 29,26+1,00%°  31,48+0,983°C **
FI (g/b/d) 39,57+0,671 40,24+0,999 37,56+0,897  38,70+1,309 ns
FCE (g/9) 0,728+0,014% 0,807+0,007° 0,781+0,023* 0,819+0,031°> *
Weight of digestive organs (9/100 g BW)

Gizzard 3,07+0,23 3,25+0,18 2,80+ 0,15 3,36 £ 0,18 ns
Duodenum 1,08+0,08 1,23+0,07 1,15+ 0,07 1,15+ 0,09 ns
Jejunum 2,02+0,11*° 248+0,16° 1,95+0,14*® 218+0,13® *
lleum 148+0,13 2,04+0,18 1,65+0,17 1,84 +0,19 ns
Pancreas 0,06 +0,003 0,05+0,004 0,05+0,005 0,060,004 ns

Length of digestive organs (cm/100 g BW)

Duodenum 3,18+0,11 3,49+0,16 3,38+0,13 3,50 £ 0,09 ns

Jejunum 8,20+ 0,41 8,54+ 0,35 8,06 £ 0,32 8,51+0,31 ns

lleum 8,60 + 0,46 8,78 £ 0,43 8,52 +£0,27 8,68 £ 0,30 ns
11750 FTU/Kg, 2500 unit/kg, ns= not significantly different, *p<0.05,**p<0.01, ***p<0.001
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The inclusion of 4% rice hulls in the diets markedly increased BWG (p<0.01), improved
FCE (p<0.05) but had no effect on FI. No additional improvement in BWG and FCE were
found by supplementation of enzymes. Our data agreed with those of Gonzélez-Alvarado et al.
(2007), who found that a minimal amount of fiber in the diet increased chick performance.
However, Hetland and Svihus (2001) included 4% oat hulls in the diets found an increased in
FI but not BWG. Differences in diet composition would exert different physical properties of
the fiber (Hartini et al., 2003) which eventually influenced the utilization of nutrients in
posthatch chicks (Noy and Sklan, 2002). The lack effect of phytase addition on growth
performance supported the previous finding that the higher or the sufficient the dietary P level,
the poorer the response to phytase (Bedford et al., 2016). The inclusion of 4% rice hulls
increased the relative weight of jejunum (p<0.05), and addition of enzymes reduced the
jejunum weight similar to the control diet. The increased in small intestinal weight in diets rich
in cellulose was reported due to the thickening of the muscular wall of small intestine (Jamroz
et al., 1992). The mechanism where enzymes reduced the weight of jejunum was unknown.

Conclusion

The inclusion of 40 g/kg rice hulls in broiler starter diets based on corn-soybean diets
increased growth performance. The mechanism was suggested through improving nutrient
utilization. Supplementation of phytase or phytase and cellulase in the RH diets did not affect
growth performance but decreased relative weight of jejunum. The mechanism where enzymes
supplementation reduced the jejunum weight was unknown. Cellulase supplementation did not
increase efficacy of phytase on growth performance.
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Abstract

Reproductive performance of quail hens (Coturnix coturnix japonica) at sexual maturity was
evaluated following two feeding restriction programs (100, 90 and 80% of ad libitum; and
metabolizable energy (ME): 2800 kcal/kg and 2700 kcal/kg) between 2 to 5 weeks of age with
five replicates of 10 chicks per replicate. Body weight and feed conversion were measured
during feed restriction. After experimental feeding treatment, age at first egg, BW, egg weight,
reproductive organ and morphology ovary on sexual maturity were evaluated of one hens quail
per treatment. The results of experiment indicate that the restricted feeding was consequently
significant (P<0.01) to delay sexual maturity and influence the development of reproductive
organ of sexual maturity. However, it did not show significant influence (P>0.05) on the weight
of first-laid egg.

Keywords : restricted feeding, reproductive performance, sexual maturity, quail

Introduction

Japanese quail is bred for eggs and meat production. However it is well known that both
protein and energy in poultry ration are considered the most expensive items in the cost of a
complete feed, where energy alone contributes to about 70% of the total cost of poultry diets
(Skinner et al., 1992). Furthermore, both dietary energy and protein represent approximately
85% of total feed cost (Gunawardana et al., 2008). Hence, it is to be expected that many
programs will be made to reduce their use in the rations without lowering performance. Many
of these restriction programs involve quantitative feed and energy feeding regimes.

Only a little or limited information was reported to deal with the use of qualitative
restricted feeding as a nutritional approach to reduce cost of feeds or problems associated with
egg production in Japanese quail hens. Although, some studies have determined the effects of
qualitative and quantitive feed restriction on growth performance of broilers reproductive
performance, ovary morphology and laying traits (Anderson, 2010; Jang et al., 2009). Ovarian
sensitivity to overfeeding is primarily on sexual maturity. During reproductive development,
the amount of LYF (Large yellow follicle) is very sensitive to sexual maturity time and body
weight. Therefore, the experiment was aimed to study the effect of feed restriction on
reproductive performance in sexual maturity of Japanese quail.

Methodology

The experiment was conducted on 300 of Japanese quail hens at 2 weeks of age. Birds
were housed with natural ventilation of 5x 3m2 with laying cages of (40x20x15cmz2) at a
density of 10 quail per cage. Hens were equally allotted to 2 dietary regimes, basic on
Matabolize energy (ME) R1= 2800 kcal/kg; R2 = 2700 kcal/kg and quantitative restricted
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feeding; PO = 100% of adlibitum; P1 = 90% of adlibitum and P2 = 80% of adlibitum (N= 300).
Each group (n=50) has five replicates containing 10 birds each.

All birds were reared under similar managerial and hygienic conditions. They obtained
standar protein of quail breeder ration (24%) and water adlibitum during the experiment. Water
was provided via automatic nipple drinkers. All birds were fed according to treatment diets
from 14 d to 42 d of age and maintained until the first laid egg seen. Body weight and total
feed intake data were determined on 14, 28, 35 and 42 d of age. Quails were individually
weighed and mortality was recorded as occurred. Body weight at the sexual maturity, age at
the first egg, first-egg weight, morphology ovary were studied by analysis of variance,
including the effects of restricted feeding and EM content of feed. When the F-test was
significant, least squares mean being compared.

Results and Discussion

The effect of restricted feeding and EM of ration on reproductive performance of quail
are presented in Table 1. Restricted feeding and nesting on EM ration shows significant to
delay of sexual maturity age (p <0.01). Sexual maturity of quail can be postponed up to 3.62
days at feeding rate of 90%, and 4.62 days at feeding rate of 80%. Restricted feeding shows a
significant effect on the first quail egg weight (p< 0.01). The highest mean egg weight was
produced by quail group with 90% adlibitum followed by quail group which got 80% and
lowest egg weight was produced by quail group with feeding ad-libitum. The length and weight
of ovaries and ovaries during treatment generally increases with increasing animal life. The
data of morphology ovary at sexual maturity indicates that the highest LYF amount is at the
feeding level of adlibitum and significantly different (P <0.01). The results of restricted feeding
shows that feeding on a limited basis decreases the amount of LYF as Robinson (1995)
indicated that the excess of feed consumption during the growth of reproductive organs will
result in the formation of LYF, in large quantities it increases the number of fail-to-form
eggs.At quail of optimum amount of LYF based on the research result is four to five. Restricted
feeding also had a significant effect on the small number of follicles (SYF), but with no
noticeable effect on the number of medium follicles (MYF). The amount of SYF is the most
prevalent at the feeding rate of 90% ad-libitum and the lowest in the ad-libitum treatment.

Table 1. The average of age, body weight, fisrt egg weight, and the developmental of
reproductive organs on sexual maturity with restricted feeding

EM Restricted Age of Body Egg Ovary Oviduct Oviduct
ration Feeding Sexual Weight at Weight weight weight (g) Length
(kcal/ (% Ad- maturity ~ SM (gram) first (9) (cm)

kg) libitum) (day) (gram)

2800 100 44.00£1.79%  181.67+8.85  9.94+#1.18°  5.65+#3.00°  5.66x0.93° 22.50+4.01%
90 46.67+1.00°  17433:862  8.29+1.17°  7.10+0.99°  7.51+1.03° 28.10+1.15"
80 53.00+4.98°  167.00+1457  9.37+0.67°  5.22+1.88*  562+1.61° 26.00+6.76"
2700 100 42.6742.30%  187.67+15.13  8.96+1.64°  5.14#1.92%  6.62+1.06° 27.40+3.87"
90 50.67+1.92° 180.67+12.32  8.28+1.41%  7.16x0.76°  6.78+0.31° 28.80+2.62°
80 55.33+3.03%  171.00+10.60 9.00+01.60°  4.89+1.60°  4.25+3.18% 28.2045.81"

a,b,c,d,e : means within same column with different superscripts (P<0.05) are significantly different
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Table 2. Average Number of Follicles in onset of sexual maturity with Restricted Feeding

Number of Treatment
follicle 2800 Kcal/kg 2700 Kcal/kg
100% 90% 80% 100% 90% 80%

Large  Yellow 3.00+1.0a 3.00+1.0a 2.67+0.4 3.33+0.7a 3.00+0.0a 2.33+0.5b
Follicle (LYF) b

Medium Yellow  3.33+0.84a 3.33+1.30a 2.67+0.4 2.00+0.55b 2.00+0.89b 2.33+0.89b
Follicle (MYF) 5b

Small Yellow  16.33%#7.73a  21.67+11.46b 16.00£6. 23.67+12.30b 31.33+8.85¢ 20.00+3.65
Follicle (SYF) 4a b

a,b,c,d,e : means within same column with different superscripts (P<0.05) are significantly differen
LFY = yolk diameter > 10 mm, MYF = yolk diam

Conclusion

Restricted feeding has a significant effect to delay sex maturity. Restricted feeding at
the 90% of ad-libitum and EM ration 2800 kcal/kg provide the best results for quail feed
management during growth.
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Abstract

To increase cattle population in Indonesia, government import Brahman Cross (BX) cows from
Australia to be kept by smallholder farmers. The failure of similar previous programs related
to management done by farmers which was not match with characteristics of Brahman Cross.
This study was done to explore the behaviour of BX cows ex-import in the smallholder farming
system. Six BX cows who with age ranged from 2 to 4 years, kept in a colony housing with cut
and carry feeding system were observed during 24 hours for 7 days for their behaviours
(frequency of urination, defecation, drinking, eating and rumination and duration of eating,
sitting and rumination). We compared the results with the results from locally adaptive cattle
in similar production systems. The results showed that Brahman Cross cows had frequency of
eating, drinking, rumination, urination, defecation and sitting were 6.6 + 1.18; 1.07 £ 0.41; 16.9
+ 1.15; 6.14 + 0.51 and 8.02 £ 1.73 times respectively. While duration of eating, sitting and
rumination were 32.0 £ 0.28; 79.0 £ 0.1 and 31.0 £ 0.03 minutes / day, respectively. Brahman
Cross cows eat, drink and ruminate less compared to Bali and Ongole cattle in colony housing
with cut and carry feeding system. The feed consumption of the BX cow was 4.76 kg dry
matter (DM) / head/day and the body condition score of the cows were 2.5 + 0.55.

Keywords: behaviour, Brahman cross cows, smallholder farming system

Introduction

Indonesia is an emerging economy, where high population growth and economic
progress are major driving forces for the rising demand for animal source foods. The average
meat consumption is 2.36 kg/capita per year or 593.516.62 ton (BPS, 2014) and is expected to
increase to 4.0 kg/capita per year or 1.045.097.84 ton by 2024. The human population is
expected to increase from the current 241 million to 289 million by 2024 (Agus et al., 2014).
The national production of beef cattle can not fulfil the demand. As a result, there is always a
gap between the supply and demand. To satisfy the demand for meat, the government has been
importing meat as well as live feeder and slaughter stock, a few breeding animals and semen.

This condition also drives the government to import productive female Brahman Cross
(BX) cattle from Australia to be placed on smallholder farming systems. The objective of the
program is to increase cattle population. However, the former similar programs have been
failed in smallholder farming systems, due to circumstances in terms of poor management
practices and behaviour expression of Brahman Cross which might be different in the new
conditions. This study was done to explore the behaviour of BX cows ex-import in the
smallholder farming system.
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Methodology

Six BX cows with age ranged 2 — 4 years, kept in a colony house were used in this
study. Digital watch was used to determine the time and thermo hygrometer to measure the
temperature and humidity. We observed the behaviour (frequency of eating, drinking,
rumination, urination, defecation and sitting) of BX cows in 24 hours for seven days
continuously. The body condition score (BCS) of the cows and feed consumption were also
measured.

Results and Discussion

Management practice by smallholder farmers

The BX cows were imported from the Northern Territory in Australia and being kept
in a colony housing with space of 50 m? / head. The cows had been kept for 6 month when the
study was done. The feeding system was cut and carry with the frequency of feeding was 4
times per day. The type of offered feed was native forages which contained 12.99% dry matter
(DM), 85.16% organic matter (OM), 25.58% crude fibre (CF), 6.84% crude fat and 19.83%
crude protein (CP). The total DM intake per day for a cow was 4.76 kg. The average of BCS
of the cows was 2.5 + 0.55. The BX were originally kept in natural free range grass system in
Australia with the space for one cattle is about 150 m? (Gleeson et.al., 2012). The system allows
cattle to graze freely in open ranged grassland and the type of the grasses are different with
ones in Indonesia. The average body weight and BCS of imported cows from Northern
Territory of Australia are 338 kg and 3, respectively (Gleeson et.al., 2012). The change of
management practices can result in signs of stress of the cattle that include the decrease of their
performance (Broucek et.al., 2017).

The behaviour activities of BX cows

Movements and behaviour measurements of animals are difficult record accurately.
Some alternative methods had been applied, for instance using mechanical devices or video
camera, but this even may not warrant high precision (Vega et.al., 2010). Moreover, in a remote
place as in this study area, the use of high tech methods might be costly and demanding high
efforts. In this study two people were assigned to record the time and frequency of behaviour
activities of BX cows in 24 hours. Table 1. presents the behaviour activities of cows from this
study and other studies.

When compared to other study on Bali and Ongole cattle under similar production
system, BX cows eat, sit and ruminate much less than Bali and Ongole cattle. The frequency
and duration of eating and ruminating are influenced by type and amount of feed offered to the
animals. Brahman cross cows were imported from a place with different environment,
resources and management practices. Behaviour of animals is an adaptation process to the
environment (Yamin et.al., 2013).
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BX Ongole?
Behavioural activity Balit g

Frequency of eating (times) 6.6+1.18 10.82 +1.08 5.89+0.2
Frequency of drinking (times) 1.07+0.41 436+0.71 1.23+0.16
Frequency of rumination (times) 16.9+1.15 n.a* 14.03 +0.33
Frequency of urination (times) 6.69 + 0.86 5.39+2.70 n.a*
Frequency of defecation (times) 6.14 + 0.51 5.25+0.85 6.00 £ 0.39
Duration of eating (minutes) 32.0+£0.28 483.6 £ 54.6 262.8 +26.4
Duration of sitting (minutes) 79,0+ 0,10 621.6 £ 86.4 621.6 £ 86.4
Duration of rumination (minutes) 31,0+ 0,03 400.8 £52.2 145.8 + 33.6

IThe study on Bali cattle in a colony housing with cut and carry system (Sasongko, 2017)
2The study on Ongole cattle in a colony housing with cut and carry system (Sefrianingtyas, 2015)
*n.a non available

Conclusions

The observed Brahman Cross cows eat, drink and ruminate less compared to Bali and
Ongole cows in colony housing with cut and carry feeding system. The further study should be
conducted to investigate the cause this less ruminate activity related on DM intake and
digestibility.
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Abstract

This study was conducted to determine the effects of cage and floor pen rearing systems
on growth performance, incidence of footpad dermatitis (FPD), and cecal E. coli population in
broiler chickens in a tropical environment. A total of 200 day-old male broiler chicks (Cobb
500) were equally allocated to either battery cages with wire floors (CG) or floor pens with
wood shavings as litter (FP) from day 1 to 42. The body weight and feed intake of CG broilers
were significantly lower than those on floor pens. However, the CG broilers had significantly
better feed conversion ratios than their FP counterparts. The incidence of FPD and cecal E.coli
population were higher in FP birds than those of the CG group which suggest poorer welfare
in the former.

Keywords: rearing system, broiler chickens, growth performance, foot pad dermatitis and gut
microflora

Introduction

Floor pens and battery cages are common rearing systems for commercial broiler
chicken production worldwide. Each system is associated with some drawbacks which may
influence productivity, health, or welfare of broilers (Wang et al., 2015). Questions have
frequently been raised about the welfare of cage-reared chickens (Duncan, 2001).
Overcrowding, movement of restriction and the lack of exercise are welfare concerns that are
associated with cage rearing system. However, separating broilers from their feces reduced the
occurrence of diseases (Al-Bahouh et al., 2012) and stands as a welfare benefit (Duncan, 2001).
Earlier work comparing broilers raised in cages and floor pens were conducted under temperate
conditions. In a hot tropical environment, chickens tend to drink more to alleviate heat stress.
Consequently, more water will be excreted through droppings, which in turn will result in wet
litter problem. Wet litter may increase obnoxious odor coming from ammonia and bacterial
action in the droppings and this may increase susceptibility to respiratory diseases, contact
dermatitis, and leg weakness (de Jong et al., 2014). Thus, this study was conducted to compare
the growth performance, cecal E. coli population, and incidence of footpad dermatitis in broiler
chickens reared in cages and floor pens in a tropical environment.

Methodology

A total of 200 day-old male broiler chicks (Cobb 500) were obtained from a commercial
hatchery. Upon arrival (day 1), the chicks were equally assigned to either cages (CG) (10
replicates) with wire floors or floor pens (FP) (10 replicates) in a conventional, open-sided
house. The floor space allowed for both CG and FP birds was 0.1 m? per bird. Birds were fed
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commercial broiler chicken diets. Birds were raised in naturally ventilated houses and the
minimum and maximum temperatures during the experimental period were 24°C and 35°C,
respectively. The relative humidity ranged from 75 to 90%. On day 42, growth performance,
incidence of FPD (Nagaraj et al., 2007), and cecal E.coli population were determined. Mortality
rate was recorded daily. The population of cecal E. coli was determined according to a
quantitative real-time PCR method as previously described (Rezaei et al., 2015). Data were
analyzed using ANOVA of SAS software (SAS Institute, Inc.). No statistical analyses can be
applied successfully to assess the effect of rearing system on the incidence of FPD because
none of the CG birds showed FPD lesions.

Results and Discussion

The FP chickens consumed more feed and had greater body weights than the CG group
onday 42 (Table 1). Improvements in feed intake and weight gain of caged birds in comparison
to those on floor pens have also been reported by Fouad et al. (2008). Venéléinen et al. (2006)
suggested that the lower feed intake in caged broilers could be associated with increased
incidence of leg weakness which may restrict feeding activity (Venaldinen et al., 2006). In the
present study, although we did not quantify, there was no apparent differences in the incidence
of leg weakness between FP and CG birds. We showed better feed conversion ratios (FCR) on
day 42 in CG birds than those of FP. The superior FCR among the CG birds could be attributed
to the noted lower total number of cecal E. coli when compared to their FP counterparts. The
close relationship between gut microbiota and feed efficiency in chickens has been well
documented (Stanley et al., 2012). E. coli is a major pathogen that is detrimental to the gut
health of chickens. Schulze Kersting (1996) suggested that the higher cecal E. coli counts of
broilers on floor pens could be associated with the higher prevalence of FPD which may serve
as a gateway to the bacteria. FPD is a serious economic and welfare problem in broiler
production (Berg, 2004). In the present study, the mean FPD lesion scores of the broilers reared
in floor pens was 1.00 while none of the CG broilers were affected. The FPD lesions in broilers
may be caused by a close contact with wet, sticky and compact litter, and high ammonia
concentration (Nagaraj et al., 2007). Rearing system had negligible effect on mortality rate.

Table 1. Mean (xSEM) body weights (BW), feed intake (F), feed conversion ratios (FCR), mortality
rates, footpad dermatitis (FPD) scores, and cecal E. coli populations in broiler chickens as affected by
rearing system at 42 days of age

Variable
Item BW FI FCR Mortality FPD E. coli
(9/bird) (9/bird) (feed/gain) (%) (logzocfu/g)
Floor pens 2476 +38 4649+59  1.88+0.02 450+ 0.14 1.00+0.18 4.81+0.12
Cages 2349+23 4277+53 1.82+0.02 5.00 £ 0.17 0.00 £ 0.00 3.94 £ 0.06
P-value 0.0094 0.0032 0.0352 >0.05 *NA <0.0001

*NA = not applicable

Conclusion

The results of this study provide evidence that under the hot and humid tropical
environment, broilers in cages had lower feed intake and body weights but better FCR than
those on floor pens. The rearing of broilers in cages reduced incidence of FPD and cecal E. coli
population which can be considered as an improvement in the welfare of the broilers.
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Abstract

The study was conducted to examine the effect of daylight transportation through body
weight (BW) loss and sheep physiology thin tailed sheep (S) 10 — 11 months and lambs (L) 3
— 4 months. Twelve male sheep raised in Boja that were devided into 2-groups that were 6 S
with average BW 23.66+2.07 kg and 6 L with average BW 14.69+1.45 kg. They were
transported +8 hours from 11.00 AM — 19.00 PM on the road around £169 Km. Before and
after daylight transportation BW-urine-feces were measured to find out BW loss. Heart-
respiratory-rectal temperature were measured every 2h to examine the physiology response of
sheep and lambs during transportation. Collected data was analysed by using pair T test and
nested design.. Urine-feces-BW loss result showed L were higher (9.49 / 2.04, 1.91, 5.54%)
than S (5.97 / 1.18, 1.23, 3,57%). During transportation, heart rate of S decreased 10
times/minute and L decreased 12 times/minute. Respiratory rate of S increased 38 times/minute
and L increased 25 times/minute. Temperature rectal of S dereased 0.40°C and L decreased
0.10 °C. This study demonstrated that lambs got daylight transportation effect higher than sheep
and it was expressed by BW loss and sheep physiology response.

Keywords : body weight loss, sheep, daylight transportation, lambs, sheep physiology
Introduction

Transportation is usually use to mobilize animal from farm to the market and
slaughtered house. The purpose of transportation is to keep effectivity, time efficiency, energy
and cost also to keep sheep in the good condition. Transportation activity has a low awarness
to the environmental and the animals, in the other hand transportation circumstances give an
effect to the physiology response of animals. Bad transportation circumstances could give
negative towards animals such as stress and body weight loss (Haryati et al., 2015).

The high demand of animals requires farmers to have stocks of animals to be
transported neither daylight nor night. The most transportation occures in daylight time because
its easy to load the animals into the car. In Indonesia, transported animals is thin tailed sheep
and adjusted by the market demand. Usually, sheep were transported to the slaughtered house
however the lambs transported to another farm for feedlot. However, the daylight
circumstances condition tend to be hot and cause a disruption of animal physiology response.
Previous research showed that increasing of sheep heart rate (HR) 60 beats/minute (bpm)
(Grandin, 2014), 22 breaths/minute (bpm) of respiratory rate (RR) (Darussalam et al., 2015)
and 0.74°C of rectal temperature (RT) (Knowles et al., 1995) were the effects of transportation.

Stress condition of sheep during transportation can be indicated by the failure of
homeostatic process (Moberg dan Mench, 2000) and identified by body physiology response
(Grandin, 2014) and also give an effect on the body weight loss (Zhong et al., 2014).
Homeostatic process in animal is to keep the body balance that expressed with heat loss through
perspiration, respiration, urination and defecation (Haryati et al., 2014).. Zhong et al., (2014)
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reported that was easier for lambs to encounter oxidation stress than sheep during transportation
and 8h transportation gave different effect to the body weight loss of sheep and lambs in which
sheep higher 9.04% than lambs 7.18%. Therefore, it is necessary to examine the daylight
transportation effects through body weight loss and sheep physiology between sheep and
lambs.

The aim of this study is to examine the effect of daylight transportation through body
weight loss and physiology response thin tailed sheep and lambs. The benefit of this study is
to examine the effect of daylight transportation through body weight loss and physiology
response thin tailed sheep as a consideration during daylight transportation

Methodology

A total of 12 thin tailed sheep (6 S with 10 — 11 months and 6 L with 3 — 4 months;
23.66+2.07 and 14.69+1.45 kg of average BW) were used in this experiment. The first 11d S
and L physiology were collected as a normal standard of body physiology that consist of HR,
RR, RT, Rh and environmental temperature were measured and recorded every 7, 12, 18 and
22h. (Table 1). On d 12 of experiment, S and L were transported for + 8 hours from 11.00 AM
—19.00 PM. They were picked up by a car on the road around +169 Km. Before transportation,
Sand L had in similar treatment and they were fitted with harness equipped with containers to
collect urine and feces. S and L were individually housed in wood cages with head to head
position above the car and using terpaulin as a roof. The S and L position in the car were
randomized according to the ages. Drinking patterns during transportation were given equally
+ 400 ml. Sheep and environmental physiology were collected every 2h. The BW were
measured before and after transportation occured. Analyses data were performed using pair T
test and nested design. The statistic model was as follows : Yijk= p + ai + Bji) + &ijk.

Results and Discussion

The result showed that comparison between before and after transportation data was
significantly different, except the HR of S (Table 1). The daylight transportation gave some
effects on S and L BW loss. Based on the data, BW was significantly different by daylight
transportation. In the other hand, HR, RR and RT were not influenced. The effect of age in
daylight transportation showed that BW and HR were not significantly different. However RR
and RT were significantly different by the effect of age. The average BW S after transportation
decreased from 23.66+£2.07 kg to 22.24+1.68 kg and those of L also decreased from
14.69+1.45 kg to 13.30+1.42 kg. L BW loss was 9.49% that consist of 2.04% urine, 1.91%
feces and 5.54% BW loss. However, the S BW loss was lower than L. S BW loss was 5.97%
that consist of 1.18% urine, 1.23% feces and 3.57% BW loss. During transportation, HR of S
decreased 10 times/minute and L decreased 12 times/minute. RR of S increased 38
times/minute and L increased 25 times/minute. TR of S dereased 0.40°C and L decreased 0.10
°C
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Table 1. Weight and Body Physiology Comparison Between Sheep and Lambs Before and
After Transportation

S Lamb .
Parameter (n=6) (n=6) p-value Level of Sig.
Before After Before After S L S L
BW (kg) 23.66+2.07 22.24+1.68 14.69+1.45 13.30+1.42 0.001 0.000 * *
HR 95+6.77 85+14.44  103%11.77 9145.87 0.232 0.043 NS *
RR 4246.13 80+18.57 4348.05 68+10.04 0.008 0.001 * *
RT 39.2+0.15 38.84+0.25 39.1+0.19 39.0+0.24 0.001 0.043 * *

BW, body weight. HR, heart rate. RR, respiratory rate. RT, rectal temperature. NS, non-significant. *, Significant. Before, data
before transportation. After, data during (HR, RR, and RT) and after (BW) transportation. S, Sheep. L, Lambs.

Table 2. Weight and body physiology comparison between before and after transportation in
sheep and lambs

Tl T2
Parameters Age Before After Mean
Body weight (kg) Sheep 23.66+2.072 22.24+1.68° 22.95 + 1.00*
Lamb 14.69+1.45° 13.30+1.42° 14.00 £ 0.98*
Heart rate (beats/minute) Sheep 95+6.772 85+14.442 90 + 7.07%
Lamb  103+11.77% 91+5.872 97 + 8.49~
Respiratory rate (breaths/minute) Sheep 42+6.13° 80+18.572 61 + 26.87*
Lamb 43+8.05° 68+10.04° 56 + 17.68¥
Rectal Temperature (°C) Sheep  39.2+0.15% 38.840.252 39.1 £ 0.14~
Lamb  39.1+0.19° 39.0+0.242 39.1 +0.07Y

a different superscript in the columns mean siginficant different (P<0.05). >, different superscript in the cells mean significant
different (P<0.05)

Daylight transportation circumstances tend to have high temperature and humidity that
cause a stress effect to the sheep. Aberle et al. (2001) reported that high temperature and relative
humidity make sheep uncomfort with the circumstances and make sheep stress. Beside
environment circumstances, the age of sheep also affected different level of sheep stress. It was
easier for lambs got stress during transportation than sheep (Zhong et al., 2014). Sheep were
regulated stress by increasing of respiratoty rate, while lambs could not be able to maximize
the respiratory rate due to the immature respiratory organs. Lambs was more susceptible to the
stress condition because of the unperfect lung and organ function (Grant et al., 2001). In spite
of unperfect organ, lambs overcome stress daylight transportation effect by excreted gut
contents. The decreasing of body weight during transportation could be attributed to the loss
of gut contents and would be excreted through the defecation and urination (Kumar et., al
2003).

Conclusion

Based on the results, it can be inferred that daylight transportation gave higher effect
stress on lambs than sheep and it was expressed body weight loss precentage and body

physiology.
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Abstract

This paper discusses the productivity of Kejobong and Bligon goats, two Local Indonesian
goats breed kept by farmers at traditional management. On farm research was conducted for
12 months at Ngudidadi village, Purbalingga district, (45 farmers) and Purwo Manunggal
farmer group, Gunungkidul (30 farmers). Sixty six does, 87 pre-weaning kids at Ngudidadi and
75 does, 95 kids in Purwomanunggal, aged 2.0-2.5 years, were regularly monitored, including
services per conception (S/C), gestation period (GP), litter size (LS), birth weight (BW),
postpartum mating (PPM), mortality, weaning weight (WW), average daily gain (ADG),
kidding intervals, kid crop, doe reproduction index and doe productivity. On laboratory
research was done using 9 male Kejobong and 9 male Bligon goats kept for 5 months were
investigated their DM, CP and TDN intakes, and ADG. S/C, GP and PPM of Kejobong goats
was higher (P<0.01) than Bligon goats, while LS did not significantly differ. BW and pre-
weaning mortality was the same, while WW and ADG were significantly higher (P<0.05) in
Kejobong kids rather than Bligon kids. The result from on-laboratory research showed that FlI,
DMI, CPI, and intake of TDN did not significantly differs between male Kejobong and Bligon
goats. ADG, feed convertion and feed cost per-gain was also the same between the two types
of local goats. Kejobong goats had a potentially better performances in terms of growth, feed
intake and feed efficiency, however, poor management in terms of feed quality offered by the
farmers make those potential was un-emerged, low reproductive performance of Kejobong
does.

Keywords: Kejobong goat, bligon goats, productivity, reproduction, traditional management,

Introduction

One of the basic properties needed for the development of livestock farming in
Indonesia is the variety in animal genetic resources. This variety is formed through
domestication and natural and artificial selection within species. One of the species most
adapted to local conditions and increasing in numbers worldwide is goats. Also in Indonesia,
goats are an important asset owned by small farmers. Goats are well accepted by many people,
but goat farming is still done in a traditional way (Budisatria et al., 2008). Its has not changed
over the last decades (Budisatria, 2006).

In different areas in Indonesia farmers have developed different types of goats. Two
local breeds of goats are Kejobong and Bligon goats. The Kejobong are widely found in
Kejobong district of Purbalingga regency, the area were they originated from. They underwent
farmers’ selection from generation to generation until up to the existence of their homogenous
black colour (Astuti et al., 2007). Bligon goat is a name being used by people in Gunungkidul
area, an uplands limestones areas in Yogyakarta province. Actually these goats resulted from
mating local Kacang does with Etawah Cross males.Their body shape is similar as of Kacang
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goats, and their body size is smaller than Etawah Cross (Hardjosubroto, 1994). This paper
presents the production performances of Kejobong and Bligon goats, two local goats developed
by Indonesian farmers. It is expected that this paper can give the illustration of the potency of
goat germ plasm in Indonesia, as initial data for the purpose of protecting, conserving, and
making use of goat germ plasm for scientific as well as economics advantages.

Methodology

On farm research

This research was conducted for 12 months at the two farmers groups; Ngudidadi
village, Kejobong sub district, Purbalingga district, Central Java and Purwo Manunggal farmer
group, Panggang, Gunungkidul. In total all farmers group members (45 farmers in Ngudidadi
and 30 farmers at Puromanunggal) were selected and their goats were monitored over a period
of 12 months. In total, 56 does; 87 pre-weaning kids at Ngudidadi and 75 does; 95 kids in
Purwo Manunggal, aged 2.0-2.5 years, were regularly monitored. The monitoring included
services per conception (S/C), gestation period, litter size (LS), birth weight BW), postpartum
mating (PPM), mortality, weaning weight (WW), average daily gain (ADG), kidding intervals,
kid crop, doe reproduction index and doe productivity. Goats productivity in terms of kid crop,
doe reproduction index, and doe productivity over a period of one year were calculated using
an equation described by Amir and Knipscheer (1989).

Experimental station research

In total 9 male Kejobong and 9 male Bligon goats of 6-8 months were used, kept for 5
months. Feed used consisted of ground nut leaves and rice bran (70% and 30%). Feed was
given 3.5% of body weight on dry matter basis. Feed was offered twice a day, in the morning
and afternoon. Feed analyses were done to calculate dry matter (DMI), crude protein and total
digestible nutrients (TDN) intakes. For productivity the goat was calculate the ADG, feed
conversion, and feed cost per kg gain. The data was analysed using Independent T-test to
compare information between Kejobong and Bligon goats.

Results and Discussion

Doe productivity

Services per conception, postpartum mating period, and kidding intervals were higher
in Kejobong goats than Bligon goats (P<0.01), whereas litter size did not significantly differ
(Table 1). The reproduction parameters resulted in 22% higher kid crop percentage and 21%
higher doe reproduction index in Bligon goats (P<0.01) compared to Kejobong goats. Doe
productivity did not differ significantly between the two goat breeds. This was due to the higher
weaning weights of Kejobong goats. Reproduction efficiency is determined by many different
processes and these processes include age at first kidding, kidding interval, birth type and the
litter sizes at birth and the weaning rate (Greyling, 2000), they have economic significance
since they determine reproductive performance and the productivity of a goat enterprise
(Urdaneta et al., 2000). Less litter size and high pre-weaning mortality of Kejobong goats might
affect the growth of pre-weaning kids. Waldron et al. (1999) and Marai et al. (2002) found that
the productivity of goats born as singles was higher than those of twin and multiple births.
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Tabel 1. Productivity of Kejobong and Bligon does kept by farmers

Parameter Kejobong Bligon Sig.
Numbers of does 56 59
Service per conception (time) 1.7+0.7 1.2+04 0.01
Gestation period (month) 51+0.1 5.0+£0.1 0.01
Litter size (head) 1.6+0.6 1.7+£05 0.28
Post partum mating (month) 3.8+0.7 32+£04 0.01
Kidding intervals (month) 94+09 84+05 0.01
Kid crop (%) 185.0 £ 67.5 226.1+£70.6 0.01
Doe reproduction index (head/year) 1.9+0.7 2.3+0.7 0.01
Doe productivity (kg/head/year) 21.4+7.6 20.1+59 0.30

Pre-weaning growth

There were no significant differences in BW and pre-weaning mortality between
Kejobong and Bligon goats, however, WW and ADG were significantly higher (P<0.05) in
Kejobong kids than in Bligon kids. Sex did not have a significant effect on the BB, WW and
ADG both in Kejobong and Bligon goats Table 2. Male Kejobong goats had 31% higher in
ADG compared to male Bligon kids, while ADG of female Kejobong kids was 1.6 times higher
than those of female Bligon kids.

Tabel 2. Average of birth weight, weaning weight and gain of Kejobong and Bligon kids

Parameter Kejobong Bligon
Male Female Male Female
Birth weight (kg) ™ 2.2+0.06 2.1+0,06 2.2+0.23 2.1+0.19
Weaning weight (kg) 11.4+0.318 12.0+0.982 8.3+1.32° 7.8+1.23"
ADG (g/head/day) 99.5+3.172 107.0+9.782 75.7£20.92°  64.5+18.13°

abDjfferent superscript at the same rows denote significant differences (P<0.05).

Experimental station research
There was no significant difference between male Kejobong and Bligon goats in Fl,
DM, CPI, and intake of TDN. Average daily gain, feed convertion and feed cost per-gain was
also the same between the two types of local goats. Average daily gain of male Kejobong
tended to be higher than those of male Bligon goats, also the same result was found on the feed
conversion and feed cost per gain.
Table 3. Nutrient intakes and growth of male Kejobong and Bligon goats

Parameter Kejobong Bligon Sig.
Feed intakes (g/head/day) ns 2.2+0.05 2.1+0.13 0.39
% DMI ns 3.31£0.46 2.9+0.21 0.34
Nutrient intakes : (g/kg MBW/day )
Dry matterns 70.6x7.24 60.2+4.26 0.64
Crude proteinns 6.7+0.69 5.7+0.41 0.64
Total digestible nutrients ns 34.4+3.53 29.3+2.07 0.64
ADG (g/head/day)ns 41.4+8.10 21.149.53 0.20
Feed conversion rations 14.8+3.27 21.7£1.41 0.28
Feed cost per gain (Rp/kg)ns 31,820+7,032 78,150+4.191 0.28

1 €=Rp 12,300 in 2011.

The feed conversion and feed cost per gain of male Bligon goats almost two times
higher than male Kejobong goat, indicating that in Bligon goats, more feed and cost were
needed to produce one kg of gain compared to Kejobong goats. Overall, Bligon goats’ farmers
seem to manage their small ruminants better than Kejobong goats’ farmers. Kejobong goats
farmers offered cassava leaves as main feed for their goats combined with native grass, while
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Bligon goats farmers offered various types of local forages which can be easily found in their
surroundings, since most of them are living close to the forest side. This was supported by the
experimental station results which showed that Kejobong goats had potentially good
performances in terms of growth, feed intake and feed efficiency. With better feed, Kejobong
goats had almost two times higher growth than Bligon goats.

Conclusion

Kejobong goats had potentially good performances in terms of growth, feed intake, feed
efficiency, and body sizes, however, poor management i.e. poor ability on detecting the heat,
less variation and poor quality of feed resulted in the fact that their potential could not be
exploited.
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Abstract

The purpose of this research was to know the carcass characteristic. The materials used in this
research were 115 heads of Bali bull. Bali bulls were divided based on ages P12 (1.5-2 years)
and P14 (2.5-3 years). Bali bulls were taken from farmers on Bali Island and slaughtered at
commercial slaughter house. The methods used in study were case studies. Data were taken
randomly and location choosen by purposive sampling. The variable observed were body
weight, carcass weight, dressing percentage, percentage of meat, bone, fat, meat bone ratio and
saleable meat yield. Data was analyzed by unpaired t-test. The result of this study shown that
the ages give a highly significant difference effect (P<0.01) on dressing percentage, fat
percentage and saleable meat yield. The dressing percentage were P12 53.39% and P1456.12
%, while the fat percentage were P12 4.04% and P14 4.43%. The percentage of bone were
17.54% and P14 17.59%, while the percentage of meat PI2 70.82% and PI4 71.31%, the
percentage of meat bone ratio were P1,4.05: 1 and Pl4 4.06 were not significant. The percentage
of fat were P12 4.04% and P14 4.23%and saleable meat yield 76, 91+0,85 and 76.66+0.47 were
significant (P<0.05). the conclusion from the study were the production of carcass based on
carcass age charicteristic give an effect on dressing percentage, fat percentage and saleable
meat yield, but does not affected the bone and meat percentage or MBR.

Keywords : carcass characteristic, age, bali bull

Introduction

The Bali cattle is one of the indogenous local cattle were potential for carcass
production. The weight and proportion of different tissue (fat, muscle and bone) in the carcass
distribution have significant economic value (Lambe et al, 2010). The value of carcass is
determined by 3 factors: 1) weight, 2) evaluation of intramuscular fat and 3) physiological
maturity (Lawrence et at, 2008). Carcass percentage is very important trait in the feedlot and
is influenced by age, sex, castration, carcass weight, meat yield, meat and carcass quality
(McKlerrnan, 2007). The carcass quality is influenced by balance of the composition of bone,
meat and fat. It was reported that decreasing the percentage of bone and muscle resulted in
increased in fat percentage (Aberle et al., 2001). Changes in the proportions of bone, muscle
and fat are parallel with the order of growth: first bone, then muscle and last fat. It was reported
that decreasing the percentage of bone and muscle resulted in increased in fat percentage
(Aberle et al., 2001).

Methodology

The methods that used in study were case studies. Data were taken randomly and the
location choosen by purposive sampling. One hundred fifteen of Bali bull were divided based
on ages Pl (18-24 months) and Pl4 (24-36 months). Carcass was obtained by cutting the head,
the front legs, and the hind legs at a site between os occipitale and os atlas, between between
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carpus and metacarpus, and between tarsus and metatarsus, respectively, two oxtails were
joined together into carcass (INS, 2008). The carcass was evaluated for its hot carcass weight
(HCW), dressing percentage, carcass composition (bone, meat and fat percentage), meat: bone
ratio (MBR) and saleable meat yield (SMY). The three components were separately weighed
as the carcass components. The data were subjected to analysis of average and unpaired t-test
Unequal Variances.

Saleable meat yield (SMY) (Purchas, 2006)

_ (100-% fat)MBR

SMY =
MBR+1

Results and Discussion

Hot carcass weight and dressing percentage are important indicators in evaluating beef
cattle fattening. Those indicators for Bali bull as affected by different of age in this study
presented in Table 1. Carcass is basically composed of edible part (meat) and non-edible one
(bone and fat). Hence, proportion of meat, bone, fat, especially meat: bone ratio and Saleable
meat yield (SMY) are as important measures for carcass. Good carcass must have higher
meat/bone ratio. In terms of carcass composition, meat: bone ratio is an indicator of muscularity
(Mclintery, 2004). Dressing percentage of Bali bull in this study was 53.39% and 56.12%,
respectively. These values are in the range of dressing percentage of cattle reported by Mclntyre
(2004), which was 45% and 60%, 56.9% for Braford cattle (Orellana et al., 2009) and 52.6%
for Bos indicus (Nellore cattle) (Maggioni et al.,2010). Variation may occur as a result of the
varying degree of thoroughness in the cleaning process of carcass (Maggioni et al., 2010).
Carcass meat percentage, bone percentage and meat bone ratio was not significanly different
and and tended to be relatively constant in age. However, Pls showed the highest meat
percentage (71.31%). Saleable meat yield (SMY) in age Pl dan Pls significanly diffrent
(P<0.05). This is due to the fat percentage, the value of MBR and the influence of age.

Tabel 1. Data of proportion of meat, bone, fat, meat : bone ratio and saleable meat yield (SMY) of carcass of
Bali bull as affected by different age

Age

Weight Parameters PI,(N=54) PI.(N=61) Average
Slaughter weight (kg) 342,07+30,96 448,82+32,88 395,45+31,92
Hot carcass weight (kg) 182,62+17,25 251,73+17,86 217,18+17,55
Dressing percentage (%) 53,397+1,69 56,12°+1,66 54,75+1,67
Bone percentage (%) 17,54+0,75 17,59+0,44 17,56+0,03
Meat percentage (%) 70,82+1,60 71,31+1,26 71,06+0,35
Fat percentage (%) 4,04°+0,24 4,35°+0,31 4,23+0,28
MBR 4,0510,23 4,06+0,11 4,05+0,01
SMY (%) 76,912+0,85 76,66°+0,47 76,79+0,18

a.b : value on the same row with different superscript are highly significant (P<0,01) and (P<0.05)

Beef production can be evaluated based on carcass component, the proportions of
muscle, fat and bone. Phillip (2010) percentage of bone in carcass ranged from 13-16%, muscle
54-68%, and fat 13-31%. Those values were much influenced by several factors, including
genetics. In addition, bone percentage of carcass of Bos indicus breeds was reported by
Orellana et al. (2009) in Criolo breed 23.9%, Braford breed 20.4 %, Nellore breed 16.6%,
Nellore and European crossbreeds 15.2%. Maggioni et al. (2010) found that crossbreeding
reduced the percentage of bone and increased the percentage of muscle and fat. Mclntyre
(2004) reported that meat carcass percentage ranged from 40-70%. As compared to the above
reports, data in Table 1 showed that carcass meat percentage of Bali bull as affected by different
of age was on high rank Pl> 70.82 %and Pls 71,31%, while bone and fat percentage was on
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lower rank for Pl, 17.54 % dan Pls 17,59. Fat percentage Pl> 4.04 % and Pls 4,35%
respectively. MBR is influenced by meat weight and bone weight, this indicates the higher the
MBR the higher the meat weight. MBR of Bali bull aged Pl is 4.05: 1 and the age of Pls is
4.06: 1. Saleable meat yield Bali bulls aged Pl higher than Pl4 (P<0.05) because increased fat
will decrease saleable meat yield and increasing meat bone ratio will increase the saleable meat
yield.

Conclusion

The conclusion from the study were the production of carcass based on carcass age
characteristic is give an effect on dressing percentage, fat percentage and saleable meat yield,
but does not affected the bone and meat percentage or MBR.
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Abstract

Calves receive a level of passively-acquired immunity through colostrums. This passive
immunity provides protection for the new born calf up to 6 months of age which helps them
remain healthy and productive through life. The effect of method and time of first colostrums
feeding on the concentration of serum immunoglobulin (Ig) and body weight gain was
evaluated in Frisian Holstein (FH) calves. Serum samples from30 newborn Holstein Friesian
then cared until weaning (60 days). Serum immunoglobulin (Ig) levels were measured by
refraktometry. Method was used in this experiment was Complete Randomized Design (CRD)
with 3 treatment and 10 replication, if there were significant influence would tested by
Duncan’s Multiple Range Test Method (DMRT). The result of this research showed that
timing until 60 minute colostrums feeding at calf has no effect (P>0,05) on Immunoglobulin
G serum concentration and average daily gain (ADG) at weaning (60 days). The timing of
colostrums feeding on 41-60 minute give the best result on Immunoglobulin G serum and
average daily gain at weaning of calves.

Keywords: calves, 1gG, passive immunity, average daily gain

Introduction

Colostrums is essential for calves because they are born without any appreciable
immunity. Unlike us, calves can only obtain immunity from colostrums. At birth the calf’s
small intestine is referred to as “open.” This means that nutrients and possibly pathogens can
be transferred from the gut to the bloodstream. Therefore, it is essential that calves be born in
a clean environment and be fed colostrums as soon as possible after birth. Newborn calves have
a very low concentration of serum immunoglobulin at birth and colostrums provides the
immunoglobulin (antibodies) necessary for health and growth. With a passive transfer of
immunity being the ultimate goal for reducing mortality and morbidity in calves, colostrums
conception is crucial. High quality maternal colostrum should be used because it contains
specific antibodies and offers the calf the most complete form of nutrition (Mendonsa, 2011)

Merrik’s Inc. (2005) reported The National Animal Health Monitoring System
(NAHMS) evaluated the degree to which calves in the United States were protected by colostral
immunity and these researchers found that 90% of all immunoglobulin transferred to calves by
colostrums, and those calves with serum IgG levels <10mg/ml experienced mortality rates over
twice that of calves with serum IgG levels of > 10 mg/ml. The highest levels of antibody are
found in the first milk after calving. The efficiency of antibody absorption decreases gradually
from birth and it is most important that calves receive colostrums within the first 6 hours of
life. Various amounts are available, from 60 g of IgG/dose to 100 g/dose. Erickson (2010)
indicates that a minimum of 100 g at birth will provide enough 1gG for most calves to attain
passive transfer. However, up to 200 g and provides better insurance to protect the calf and the
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amount of colustrums provided to calves at birth significantly influence pre pubertal growth
rate. An effective colostrums management program has three essential parts. They are (1)
quality, (2) quantity, and (3) timing (Moraes et al. 2000). However, colostrums feeding of dairy
calves is often insufficient. Amounts and time point of colostrums intake greatly affect
metabolic and endocrine traits in neonatal calves raised in conventional farm systems with two
daily feedings (Roauprich et al., 2000), and weight gain has also been associated with passive
immunity in calves. Nocek et al.(1984) showed that inadequate amounts of colostrums
administered to calves resulted in higher mortality rates, more severe diarrhea, and lower
weight gain in affected calves. Trotz-Williams et al. (2008) observed higher mortality rates and
lower weight gain in calves with low serum IgG concentrations. The objectives of this study
were to evaluate the serum immunoglobulin levels by the time first feeding colustrums in
newborn calves to relate these weight gain in the weaning

Methodology

Thirty newborn FH female calves with born weight up to 30 kg from The Greenfield
Indonesia were used in the study. The calves were removed from their dams right after
parturition and housed in individual pens. Calves were divided into three treatment groups
each consisting of ten calves. The treatment were : T1: time interval colostrum feeding at 0-20
minute after birth. T2: time interval colostrum feeding at 21-40 minute after birth. T3: time
interval colostrum feeding at 41-60 minute after birth. The colostrum were distributed for
calves at the same quantity (4L) and protein quality >22% . Weaning was carried out at
approximately 2 months of age. Body weight were evaluated at two month of age to determine
the average daily gain (ADG).

Results and Discussion

Concentration of 1gG at calves is to know the success of passive transfer of immunity.
Quigley and Mills (2005) report the success of passive transfer of immunity determine by
testing concentration of immunoglobulin G serum at 24 until 48 hours of age, if concentration
of immunoglobulin G <10 g/L its mean passive transfer of immunity is fail. At the table 1
showing that the result of immunoglobulin concentration is success. Because it was more than
10 g/L. The result of this study is interval of colostrum feeding not affected (P>0,05) with
concentration of IgG at serum. Because of colostrum feeding at every treatment is <1 hour.
Quigley (2001) reported, colostrum feeding as soon as possible is more efficient to absorb 1gG
at the colostrum than >2-4 hours after birth.

Table 1. Average of concentration of immunoglobulin g at 48 hours after birth

Interval of Average of concentration of Average daily gain
colostrum feeding IgG (g/L) (kg/day)
T1 (0-20 minute) 14,366 + 2,3142 0,628 + 0,05
T2 (21-40 minute) 14,472+ 3,3070 0,618 £ 0,101
T3(41-60 minute) 14,949+ 3,8304 0,663 + 0,13

Table 1 showed that average daily gain of weaning at 30 calves are above the average
at weaning of age (2 months). Heinrichs and Jones (2003) reports that the success of feeding
can be seen from average daily gain of 0,5-0,7 kg/days for 8 weeks. Interval of colostrum
feeding is not affected (P>0,05) to average daily gain at weaning. The reason is same. It’s
caused the colostrum feeding is <1 hour. Georgive (2008) reported that colostrum feeding at
first hour is important, not only for transfer maternal antibody and supply of nutrient, but also
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for support normal calf growth and maturation of gastrointestinal cell function. Because
colostrum contains growth factors. Treatment 3 (41-60 minutes) has the high result of average
daily gain than the others (0,663 * 0,13 kg/day).

Conclusion

In conclusion, timing of first feeding colostrum on calves no significant effect on IgG
concentrations at blood serum and average daily gain in Holstein Friesian calves. Feed
colostrum as soon as possible, at least within the first 3 hr after birth.
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Abstract

Senduro is a village known as the centre of good quality goat, such as dairy goat. Moreover,
the area is more famous after the government declared that Senduro Goat as the original race
of Indonesia. Nevertheless, the development of the race is still constrained by many factors,
for example the lack of information about the characteristics of farms in the village of Senduro.
This study was aimed to identify information about the characteristics of Goat Farm based on
Farmer Profile and Goat population in Senduro. Materials used for the study were 30 farmers
who have goat farms. Methods used were interview and observation. The collected data then
analyzed descriptively. Results shows that Farmers has the average age 44.3+9.37 years old.
The education level farmer are as follows: (1) Elementary School was 36.67%; (2) Junior High
School was 6.67%; (3) Senior High School was 50%; and Vocational Highschool was 6,67%.
The farmers had quite much experience with average 13.03+8,98 years. The goat population
itself vary with average 12.33+11.87 heads in every farm. In conclusion, the characteristic of
the farmer were middle age with intermediate education and quite long experience while the
population is vary on middle population each farm.

Keyword: farmer’s profile, goat population, senduro

Introduction

There are urgently needed for domestic self sufficiency nowadays, especially on
livestock product demand. Indonesian government has been supporting the growth of local
livestock production with several regulations such as strategic planning for 2015-2019 clause
14, Number 18 Year 2009 which said that area of origin source of livestock will be based on
agroclimate, carrying capacity, social economy, culture, and technology (Anonymous, 2009).
Focus on farmer characteristic, it will be very based on their background. The most important
background comes on ages, education background, and experience. The other focus is the goat
population, which become the indicator of the prosperity of livestock farming in one area.

Based on Dirhamsyah et al. (2016) education background become the ultimate factor
on family life quality which measured in how long of the person takes formal education.
Hartono (2011) said that formal education become fondation of new value of better
understanding which lead into prosperous life. From the investigation of Hartono (2011) the
education background of dairy farmer are mostly elementary school because of economic
reason. Hendrarso (2011) said that the working is the activity which to gain profit or salary at
least one hour every week contuniously. Hendrarso (2011) also said that unemployment is the
resident which more than 10 years old without occupation or looking for occupation vacancy.
based on Sayogyo (1982), villagers are acting based on tradition and customs but it was not
logic reasons, which mean their business are based on experience and local customs.

Theme :Wisdom of Using Local Resources for Development of Sustainable Animal Production in Developing Countries | 81



International Conference on Sustainable Animal Agriculture for Developing Countries (SAADC) 2017

Oral Presentation — Animal Production 134

Methodology

Study was performed in Senduro Village from 1 August 2017 to 31 September 2017.
Materials used for the study were 30 farmers who have goat farms. Methods used were
interview and observation. The collected data then analyzed descriptively. Variables observed
are ages, education background, livestock farming experience, and goat population.

Results and Discussion

Based on study, there were several findings based on age, livestock farming experience,
and education background. The result can be seen on table 1 and figure 1.

Table 1. Farmes background based on age and livestock experience

Description Average
Age (year) 44.30+9.38
Experience (year) 13.03+8.99
Goat Ownership (head/farm) 12.33+11.87

Based on table 1, the age average of farmer is 44.30+9.38 which means that mostly
farmer are middle age. The middle age become the optimum time in business since the farmer
has sufficient money and power to manage goat farm. The skill aquired by acquiring
experience, which is commonly 13.03+£8.99 years in farming. Goat ownership is moderate
12.33+11.87 head/farm. the condition is relevant with Naamwintome et al. (2013) that there is
limited youth participation on agriculture business in Sissala-Ghana which suggest there is
need of some transfer skill and business in order to improve those sector. More specificaly,
there are educational background and goat ownership can be analyzed thoroughly. The statistic
can be seen in figure 1 and 2.

Vocatio Element >10

nal High ary goat

School School 27%

% 36%
Senior_/ Junior
School School
50% 7%
Figure 1. Farmer educational background Figure 2. Goat ownership

Based on figure 1, it can be seen that the education level farmer are as follows: (1)
Elementary School was 36.67%; (2) Junior High School was 6.67%; (3) Senior High School
was 50%; and Vocational High school was 6,67%. The result is different with Hartono [3].
which said that the education background of dairy farmer were mostly elementary school. This
information provides for the technology transfer need to be simple or intermediate because the
ability of the farmer can absorb mostly in basic or middle level.
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Based on figure 2, it can be seen that the majority of goat ownership is 5 to 10 goat per
head (46%). The ownership of less than 5 or more than 10 goats is the same 27%. It can mean
the ownership of goat is in middle scale. Based on Aziz (2010), goat in Asia Region is the
largest population with 59.7% of the world population and Indonesia is in 10" rank among
them because it can be reared by poor and rural society on that area for profitable reason. The
middle scale of goat ownership indicated the growth of small income family to have better
status because of goat farming.

Conclusion

In conclusion, the characteristic of the farmer are middle age with intermediate
education and quite long experience while the population are varies.
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Abstract

Vietnamese Prime Minister on January 16, 2008 signed Decision No. 10/2008/Qb-TTg
on “Approving the strategy on animal breeding development up to 2020”. This is an extremely
important and necessary legal framework, guiding the development of the livestock industry in
general and in particular for Poultry farming. Accordingly, "to accelerate the innovation and
development of Poultry towards Farming, industrializaion and controlled grazing", so that in
2020, the Poultry industry become the sustainable and effectively manufacturing industry. The
total flock of chicken will grow at over 5%/year on average, reaching over 300 million chicken,
of which chicken raised on an industrial scale will account for around 33%; chicken meat reach
1.760 tons, accounted for 32% total meat industry; the number for egg is 14 billion, the
waterfowl output is: 293.000 tons, each person/year is 3,0kg. These are huge targets, requires
more than a decade from now through 2020, the livestock sector must implement synchronized
and effectively series of important methods in planning and disposing land, organization of
production, science and technology, finance and credit, production and quality control of
poultry feed, disease prevention, slaughtering, processing, marketing, human resources,
especially environmental protection in the Poultry Development process from now to 2020 and
subsequent years. Scientific and technological solutions especially “Poultry Breeding”, the
primary factor of all in the Poultry farming development of the Animal Breeding development
to 2020.

Keyword: poultry, development to 2020, VietNam Livestock Association.

Status of poultry livestock industry in Vietnam and development direction
by 2020

Traditional chicken raising method

Since the traditional chicken raising manner is dispersed, outdated, and has low
productivity and high disease potential, product quality is not high.Products has not met the
need of society: meat yield 4,5-5,4 kg/person/year, egg yield 35 eggs/person/year, the number
of products supplied in every year is 350-450 thousand tones of meat and 2.5-3.5 billion eggs.
Vietnam has many kinds of domestic chicken which are selected and domesticated such as
chickens: Ri, Mia, Ho, H’Mong, Tre and Ac etc; however, self-sufficient breed production and
new variety creation with unknown origin have lead to yield reduction, and are likely to
eliminate rare breeds.

Industry of slaughter and food processing

Currently, over 95% of products are consumed in form of uncooked, the trading and
manual slaughter have been polluting the environment; disease spreading has caused value
decrease of chicken raising industry, unsustainable market development, and damages to the
poultry industry, especially chicken raising has left serious consequences in both economy and
society. Overall, chicken husbandry in the form of an industry in Vietnam is still less
development than that of other countries in the region and the world.
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Poultry diseases

The cause of epidemic outbreak and relapse is primarily by small and unbridled raising
methods; extended purchase, transportation and manual slaughter have lead to serious
environmental pollution and the spread of epidemics. With the support of the community and
the World Bank, Vietnamese has improved their competitive capacity in husbandry sector and
build chicken farming renewal proposal from 2007-2020.

Shortcomings and achievements of chicken husbandry
Shortcomings

Chicken farming is mainly implemented in form of spontaneity, dispersed and
concentrated raising method, and also utilizes available food. Nearly 70% of rural households
rear chickens in which 65% of households apply small scale and breeding dispersed. Household
has only 28-30 chickens, farmers mainly to traditional methods, and they have not been trained.
This form is likely to be the risk of transmission and spreading pathogens.Industrial and semi-
industrial farming methods are goods production form, and become the trend of development.
In recent years, this method has many difficulties because it requires large investments, highly
technology, land and stable market. Productivity and efficiency are quite low, and could not
compete with international products. Native breeds produced by the method of self-production,
self-consumption with low yields could not compete with other products on the international
market.

Poultry breeds which have been not selected and improved produce; especially 100%
of high productivity breeds industry are imported, and its productivity only reaches 85-90%.
Due to low productivity and high price of domestic meat and eggs, the competitive capacity of
these products on international market is low. These products are only consumed in domestic
market, and could not been exported. Status of fresh chicken products sold in the market which
have not been controlled in terms of food safety is a major concern of consumers.

Achievements of chicken raising sector

The success of the poultry is chicken breeding research Egg, meat such as Luong
Phuong LV1, LV2 and LV3, Sasso and Kabir, Ri and Egypt. Has many model of industrial
chicken and backyard colored chicken with the scale from 8,000 to 15,000. Concentrated
husbandry has brought economically efficiency and contributed to the development of
livestock sector and agricultural economy, GDP growth increase, poverty eradication, job
creation, and met the needs of food in the market. Breeding farms, concentrated has condition
to implement bio-security, control diseases, and reduce environmental pollution. Since 2005,
several provinces have interested in the automatically and semi-automatically concentrated
slaughter systems (Poultry Association, 2007).

Challenges of the integration process

Feed price is still high since raw materials have been imported from other countries
(corn, soybean, fish meal, premix and oil). The original breed manufacturers are still too small;
the high-yield breeds are still depended on foreign markets. For the process of integration into
WTO and the impact of the Trans-Pacific Partnership (TPP) on Vietnamese in the coming years
(NIEC, 2015), chicken breeding industry have to competition of foreign companies and
corporations which have strong finance, high technological, advantages of breeds, cheap raw
materials, etc. It really is challenges for the livestock industry in the upcoming integration
process in Vietnam.

Development direction and objectives of chicken livestock industry by 2020
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Direction

Transfer chicken raising method from traditional, scattered and small scale manner to
goods manufacturing, concentrated, industrial and semi-industrial manner on the basis of
planning local breeding zones and areas to increase commaodities and easily control diseases.
Take the breed steps as the breakthrough on local poultry breed selection and multiplication,
import purebred chicken species and grandparents generation with high adaptation ability,
select and crossbreed chicken matching with Vietnamese climate for activeness in breeding,
recover and enhance seed quality management, focus on the disease prevention, rapidly apply
technical advances on breed, feed, veterinary, technical improvement, high product quality and
reduce product price. Prioritize to the development of industrial and semi-industrial chicken
raising manner in the mountainous midland provinces and others with large land bank ensuring
bio-security condition. Slaughter and concentrated processing facilities, ensure food safety and
meet the demand of domestic market and export.

Objectives

Transfer to concentrated, industrial chicken raising method developed mainly in the
Midlands, the region with more land and not yet environmental pollution. Reduce small
livestock, specially densely populated. Disease controlled, reduce the damage caused by the
disease to a minimum level: ensure environmental hygiene condition and food safety for
chicken products.Develop the industry of chicken processing and slaughter in order to increase
the product value, provide products with food safety for consumers, and sustainable market.
(Association Vietnam Poultry, 2007)

Global trends and forecasting in poultry farming

Production of poultry worldwide is forecasted to increase 1.6 percent in 2014,
according to Terry Evans, an analyst at the industry in the first part of the series in 2014 on the
global trends of poultry, and expected to pass pork in 2020. Asia accounted for over a third of
the world's chicken meat. In both the short and long term, the prospects for the poultry,
especially chicken manufacturer, will stabilize. After two difficult years due to high feed costs
and disease through 2013, now chicken meat has been growing. After gaining 2.7% increase
in 2012, the growth of poultry meat production fell to 1.5% in 2013. The latest estimate shows
contrition in 2014 may increase by 1.6%.

In the long term, according to an outlook report by the Organization for Economic
Cooperation and Development (OECD) and the Food and Agriculture of the United Nations
(FAQ), production of poultry meat in 10 years to 2023 will grow by 2.3% per year to about
134.5 million tons that this sector will become the largest sector from 2020 onwards (chart 1).
Chicken meat represents about 88 percent of poultry meat production worldwide. FAO
estimates that poultry production worldwide will amount to approximately 108.7 million tons
in 2014, 95.5 and chicken from 96 million tonnes. From 2000 to 2012, the number of chicken
slaughtered worldwide has increased from 40.635 million to 59 861 million, while the average
slaughter weight per chick increased from 1,44kg to 1,55kg.

The number of slaughtered poultry in Asia has increased from 14.687 million to 24.723
million in this period. Carcass weight increased from about 1.3 kg operating in this region, but
in America it rose from 1,67kg to 1,93kg. The regional analysis of indigenous chicken
production globally (chart 2) show that, in 2012 - the latest data of FAO, the US accounted for
43% of the nearly 93 million tons, Asia accounted for 34%, Europe nearly 17%, Africa 5% and
Oceania <1%. (Animal Husbandry Association of Viet Nam: AHAV, 2015).

The total flock of chicken will grow at over 5%/year on average, reaching over 300 million
chicken, of which chicken raised on an industrial scale will account for around 33%; chicken
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meat to 1.760 tons, accounted for 32% total meat industry; the number for egg is 14 billion, the
waterfowl output is: 293.000 tons, each person/year is 3,0kg.
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Abstract

The purpose of this research was to study the nutritive value of native plant and by-product
from household for feeding sheep in Southern Border (Pattani, Yala and Narathiwat) of
Thailand. There are 3 located for raising sheep such as plain land, wetlands and Coastal plains.
The sample of 60 farmers was randomly selected from Pattani, Yala and Narathiwat provinces.
The research tool was a structural questionnaire and collected by interview. The statistic
employ were frequency, distribution and percentage. The results revealed that they also used
Leucaena leucocephala (Leucaena leucocephala) (DM=26.51, CP=30.12, NDF=34.12,
ADF=24.12%), Chinese violet (Asystasia gangetica (L.) T. Anders.) (DM=13.16, CP=19.44,
NDF=36.43, ADF=17.06%), Purple guinea (Megathyrsus maximus (Jacg.) Simon & Jacobs
cv. Purple) (DM=22.91, CP=8.82, NDF=66.22, ADF=39.31%) and Napier grass (Pennisetum
purpureum) (DM=23.00, CP=8.50, NDF=60.01, ADF=33.22%), Furthermore, farmer used
peel from fruit and by-product from gain to feed sheep such as banana peel (DM=15.47,
CP=4.33, NDF=38.25, ADF=25.71), soybean hull (DM=88.65, CP=13.75, EE= 2.15, CF=
28.59%) and by product from fried starch (DM=53.62, CP=13.00, ash= 3.38%) for raising
sheep.

Keywords: nutritive value, feed, sheep

Introduction

In several developing countries, ruminant animals are the major contributors to draught
power and are increasingly important as a source of meat, milk, and other livestock products.
Livestock contribute 10 to 45% to the gross domestic product (GDP) in the developing world
Indonesia, Myanmar and Thailand have the largest ruminant populations in Southeast Asia.
The livestock numbers continue to increase throughout Southeast Asia despite the increasing
human population density in these regions. Thailand, which lies between 5°30' and 20°30'N
and 98° and 105°E, has approximately 0.6 million dairy cattle, 6.5 million beef cattle and 1.2
million buffalo; about 3.4 million families raise these animals on 184,400 ha of forage
(Department of Livestock Development, 2011). In the past decade, sheep production in
Thailand did not play an important role in sustaining agricultural production. Live lambs in
meat, wool and dual purpose types were imported from US, Africa, and other parts of the
world as an alternative agricultural enterprise by the Department of Livestock Development,
Thailand. However, sheep was not a popular animal in comparison to other livestock animals,
such as cattle, swine and poultry (Supakorn et al., 2013). The number of sheep population in
Thailand in 2015 was 49,448 heads. In southern border of Thailand like Pattani, Yala and
Narathiwat, There are 19,470 heads or 39.37% of total population sheep in Thailand
(Department of Livestock Development, 2015). The Thai Muslims living in the 3 southern
border provinces that demand sheep for ritualistic (Pralomkarn, 1999). The common problem

Theme :Wisdom of Using Local Resources for Development of Sustainable Animal Production in Developing Countries | 88


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3862857/#CR13

International Conference on Sustainable Animal Agriculture for Developing Countries (SAADC) 2017

Oral Presentation — Animal Production 155

of the farmers is the scarcity of good quality forage and the sometimes very high prices during
the dry season. Grass and legume pastures are generally sources of green forage for beef cattle
during wet or rainy seasons. During the dry season, grasses and legumes stop growing so the
farmers need to find alternative roughages for their animals. Agricultural crop-residues and by-
products from agro-industry can be used to feed the ruminant (Wanapat, 1999). Thai farmers
owned on average area for such farming is only 0.40-4.80 ha per farm. This amount of area
cannot support sufficient feed for ruminant (Tudsri and Swasdiphanich, 1993). Thus, this study
was aimed to survey the type and nutritive value of plant and by-products that farmer use to
raising sheep in the 3 southern border provinces of Thailand.

Methodology

A total of 60 samples were collected from farm sheep in Pattani, Yala and Narathiwat
Province of Thailand. The research tool was a structural questionnaire and collected by
interview. The statistic employ were frequency, distribution and percentage. In addition,
collecting and sampling of forage and by-products that farmer most raised sheep. The 5 samples
of each forages were evaluated the dry matter (DM), crude protein and ash (AOAC, 1990).
Neutral detergent fiber (NDF) and acid detergent fiber (ADF) were evaluated using the
methods of Goering and Van Soest (1970).

Results and Discussion

The most of farmers raised sheep in 3 southern border provinces of Thailand. They also
used Leucaena leucocephala (Leucaena leucocephala), Chinese violet (Asystasia gangetica
(L.) T. Anders.), Purple guinea (Megathyrsus maximus (Jacqg.) Simon & Jacobs cv. Purple and
Napier grass (Pennisetum purpureum). Moreover, many farmer used peel from fruit and gain
to feed sheep such as banana peel, soybean hull and by product from fried starch for raising
sheep (Table 1). The studied similar to Supanee et al. (2013) who found that goat farming in
the Northern Central Region of Thailand. Most commonly used feedstuffs for dairy goat farming
were fresh pangola and paragrass, corn stover and husk either fresh or silage as roughage. In
addition, other feedstuffs such as dry pangola, rice straw, pressed pineapple cake, and fresh
Leucaena leucocephala may be fed or allowed free grazing on fresh forages depending on their
availability.

Table 1. The chemical composition of forage source for most farmer raising goat

Chemical Dry Matter ~ Crude Protein Neutral Detergent Acid Detergent
composition (%) Fiber Fiber
Plant
Leucaena 26.51 30.12 34.12 24.12
leucocephala
Chinese violet 13.16 19.44 36.43 17.06
Purple guinea 2291 8.82 66.22 39.31
Napier grass 23.00 8.50 60.01 33.22
Fruit Peel
Banana peel 15.47 4.33 38.25 25.71
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Conclusion

It was concluded in this study that in the 3 southern border provinces of Thailand.
Farmer also used Leucaena leucocephala, Chinese violet Purple guinea, Simon & Jacobs cv.
Purple and Napier grass and supplement with banana peel, soybean hull for raising sheep.
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Abstract

Local protein sources, fish meal and soybean meal, were firstly processed to obtain reduced
particle size for the improvement of protein utilization and productive efficiency of poultry.
Intact protein of the ingredients was changed to be microparticle by ultrasonic bath treatment.
However, to minimalize the remaining fine portion due to the birds may encounter difficulties
consuming fine particles diet, pelleting would be a precise solution when feeding microparticle
protein. Experimental animals were 180 birds of one week old broiler, and were given dietary
treatments antil 5 weeks of age. Dietary treatments were D1: mash diet with intact protein
(usually used by the farmers), D2: mash diet with microparticle protein, and D3: pelleted diet
with microparticle protein, with completely the same nutrients content. A completely
randomized design with 3 treatments and 6 replications (10 birds each) was assigned in the
present study. Feed consumption, intestinal protease activity, protein and selected amino acid

digestibities (PAAD), fecal N'-methylhistidine (N™-MH) excretion, body weight gain (BWG),
and feed conversion ratio (FCR) were the parameters observed. Data were subjected to analysis
of variance and continued to Duncan test at 5% probability. Results indicated that protease
activity, PAAD, BWG, and FCR significantly increased (P<0.05) due to feeding D3 diet.
Arginine and methionine digestibilities were significantly lowest (P<0.05) in birds fed D2, but

feed consumption and fecal N™-MH were the same in all dietary treatments. In conclusion,
protease activity increases, and protein utilization and growth improve in broiler fed pelleted
microprotein diet.

Keywords: broiler, microparticle protein, pelleted diet, protein utilization, protease activity

Introduction

Poultry production nowadays is mostly focused on feed technology and management
especially those related to feed ingredients utilization. Fish meal and soybean bean meal are
the predominant protein sources for poultry. Increasing protein utilization efficiency can be
manipulated by producing microparticle protein with ultrasonic bath method (Suthama and
Wibawa, 2016). Feeding microparticle protein derived from either fish meal or soybean meal
improved protein digestibility and nitrogen retention. The smaller particle size of feed
ingredients in general as well as protein in particular (Jambrak et al., 2014, Huang and Stein,
2016) ensuring the possibility of the greater access to digestive enzyme. However, there would
be an apprehensive about the particles uniformity and the balance of nutrients consumed when
mash form of complete feed is fed. When the birds were provided very fine or very course
particle they may encounter the difficulties to consume the feed (Pacheco et al., 2013).
Therefore, pelleting is considered to be a promising way when feeding complete diet composed
of microparticle protein derived from both fish meal and soybean meal.
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Methodology

A total of 180 birds of one week-old broiler were devided into 3 groups of treatment,
and provided diets of protein intact (D1), mash (D2) and pelleted (D3) forms of microparticle
protein until 5 weeks of age. Protein microparticle derived from both fish meal and soybean
meal was prepared by ultrasonic bath method (Suthama and Wibawa, 2016). Dietary treatments
(Table 1) were formulated with completely the same nutrients content, namely protein, ether
exctract, Ca, and P was 21.2, 2.8, 4.3, and 1.0%, respectively, and metabolizable energy was
2927 kcal/kg. A completely randomized design was arranged, with 3 treatments and 6
replications of 10 birds each. Data of intestinal protease activity, protein and amino acid

digestibilities (PAAD), faecal N™—methylhistidine (N*-MH) excretion, feed consumption,
body weight gain (BWG), and feed conversion ratio (FCR) were tested using analysis of
variance and continued to Duncan test.

Table 1. Composition of experimental diet

Microprotein diet

Ingredient Intact protein diet Mash Pellet
(%)

Yellow corn 48 48 48
Rice bran 14 14 14
Intact soybean meal 27 - -
Microparticle soybean meal — 27 27
Fish meal 10 - -
Microparticle fish meal - 10 10
CaCOs3 0.5 0.5 0.5
Premix 0.5 0.5 0.5
Total 100 100 100

Results and Discussion

Intestinal protease activity, PAAD, BWG, and FCR indicated significantly (P<0.05)
highest values when pelleted diet composed of microparticle protein was fed (D3) (Table 2).
However, all above parameters in D2, except FCR, were the same as those in D3. Arginine and
methionine digestibilities in D2 were significantly lowest (P<0.05), but feed consumption and

faecal N™-MH were not affected by the treatment. The result suggested that more advantages
can be found in determining nutrient digestibility when pelleted fine particle (microparticle
protein) was fed. The increased protease activity which is closely related to the improved
PAAD have a positive impact on BWG improvement.

This finding was disagreed with that of Suthama et al. (2014) that no change in protease
activity was found in indigenous Kedu chicken given low protein diet. However, when 20%
protein diet was fed with added additive had a beneficial effect on intestinal digestive enzyme
activity in broiler (Wu et al., 2013). It can be assumed that there was an improved enzyme
kinetic and no waste metabolism because the intestinal protease was effectively attached the
protein when pelleted diet was fed (D3). The unchanged faecal N*-MH, an index of body
protein degradation, also supported the evidence of precise balance between dietary status and
protease activity, and thus, better protein utilization and higher BWG can be achieved. Many
previous studies (Dozier et al., 2010, Chewning et al., 2012, Mingbin et al., 2015) have shown
that chickens could metabolise a pelleted diet more efficient due to higher dietary density and
quicker digestion that ensure the better energy conversion from the feed to facilitate protein
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metabolism for growth. Finally, improved feed and nutrients effciency indicated by similar
feed consumption, better growth rate and feed conversion ratio.

Tabel 2. Protein utilization and performance of broiler fed different form of diet

Parameter Intact protein diet Microparticle protein diet
(D1) Mash (D2) Pellet (D3)

Protease activity (U/g) 11.86° 12.63%® 14.01°
Protein digestibility (%) 82.90° 86.70° 88.10?
Amino acid digestibility (%)

Arginine 80.00° 76.00° 84.40?

Lysine 82.90° 86.30? 88.60°

Methionine 77.20° 72.50° 78.807
Fecal N*™-MH (umol/d) 11.09 11.42 10.97
Feed consumption (g/bird/d) 109.23 107.17 11211
Body weight gain (g/bird/d) 54.91° 55,81° 62.572
Feed conversion ratio 1.99 1.92¢ 1.79°

&¢Mean values within collum bearing different superscript differ significantly (P<0.05)
Conclusion

Protease activity, protein and amino acids digestibilities increase, and growth rate
improves but no change in feed consumption and faecal N*-methylhistidine (N*~MH) in broiler
fed pelleted microprotein diet.
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Abstract

Newborn calf has an undeveloped rumen which tends to easily diarrhea caused by E. coli
infection from the environment resulting in death. Feeding calf starter (CS) diet after birth
can promote rumen development. Although giving antibiotic can suppress E coli infection but
it has negative effect. Lactobacillus sp is a probiotic bacterium (lactic acid bacteria) that can
replace antibiotics. Waste cabbage naturally content lactobacillus sp. but fermentation
process can further increase the number of lactobacillus sp in the waste cabbage. The aim of
this research was to examine the effect of addition fermented waste cabbage (FWC) in calf
starter diet on calf performance. Completely randomized design with 3 treatments (CS-L1:
CS + 2% FWC, CS-L2: CS +4% FWC, CS-L3: CS +6% FWC) and 5 replications was
employed for this study. The materials of CS were corn, soybean meal, rice bran, molasses,
mineral mix and materials in FWC were cabbage waste, sugar and salt, 15 FH calf (2-6 weeks
old). Feeding calf starter + FWC twice per day after giving milk. Water was given ad libitum.
The parameters measured were calf starter intake and daily gain. The data were analyzed with
ANOVA and Duncan’s test. The result indicated that feeding of FWC had no effect on calf
starter intake, but significantly improved (P<0.05) average daily gain with addition of 6%
fermented waste cabbage been the best.

Keywords: calf starter, fermented waste cabbage, calf starter intake, body weight gain

Introduction

Optimal physical and metabolical development of reticulo-rumen can be achieved at
2-6 weeks after birth depending on feeding practices (Cunningham, 1992). Feeding calf
starter combined with corn fodder and 5% molasses to one week old Friesian Holstein (FH)
calves can promote rumen development (Mukodiningsih et al., 2010; 2016). However, proper
management of calves after birth until weaning is critical as newly born calves are subjected
to diarrhea related diseases resulting in high mortalit of up to 39% (Wudu et al., 2008).
Diarrhea is generally caused by Escherichia coli from the environment and feeding feed
containing antibiotic has been reported to reduce the population E. coli, but the above
practice can resulted in drug residues in milk or meet product. Probiotic bacteria are
beneficial bacteria that can suppress harmful bacteria in the digestive tract. It can be used as
alternatively to antibiotics because probiotics are capable of maintaining the balance of
intestinal micro flora in the digestive tract (Shitandi et al., 2007), and an increase serum and
antibody IgA, IgM and IgG (Panda et al., 2008). The use of probiotic in large quantities does
not have a negative effect, because probiotics are friendly and safe materials. Lactobacillus sp
is a probiotic bacterium (lactic acid bacteria) that can suppress populations of E. coli.
Cabbage waste is by product of cabbage’s outer shells that naturally contains lactic acid
bacteria and fermentation process can further increase its number. Inclusion of fermented
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cabbage waste in pelleted calf starter as much as 6% produced the best quality of chemical,
physical, microbiological pellet compared with 2 and 4% (Mukodiningsih et al, 2017). The
aim of this study was to examine the effect of addition of fermented cabbage waste (FCW) in
calf starter on calf performance.

Methodology

The treatments of this study were (i) calf starter (CS) pellet plus 2% fermented
cabbage waste (FCW), CS-L1; (ii) calf starter pellet plus 4% FCW), CS-L2 and (iii) calf
starter pellet plus 6% FCW, CS-L3. The CS was formulated with yellow corn ground, rice
bran, soybean meal, mineral mix and molasses (Mukodiningsih et al., 2010) to meet the
nutrient requirement of calves with 18% protein and 75% TDN (NRC, 2001). Proximate and
starch content were analyzed (AOAC, 1990), and NDF according to Van Soest (1994). The
fermented cabbage waste consisted of cabbage leave blended and mixed with 6% salt and
6.4% sucrose (w/w) and fermented for 6 days. The above treatment diets were pelleted with
steam conditioned at 75-80°C for about 15 seconds. The diameter of pellet was ~ 6mm, and
then dried until final moisture content ~ 13%. The biology quality of the different diet-pellet
was parameters observed, it used Frisian Holstein calves with aged 7-14 days and + 35 kg-
initial body weight. The experiment was done 6 weeks consist preliminary (1 week) and
observation (5 weeks) using completely randomize design with 3 treatments and 5
replication. Calves feeding were 40% CS-L and 60% milk (NRC. 2001) given twice a day at
7:00 AM and 3:00 PM. The starter feed (CS-L) was given 30 min after giving milk (Morisse
et al., 2000). Clean drinking water was provided ad libitum. Dry matter calf starter intake
and body weight gain were determined. All data were analysed using the analysis of variant,
and differences were compared using Duncan test (Still and Torrie, 1981).

Results and discussion

Adding FWC in pellet of calf starter gave no significant effect on dry matter intake
(DMI), but significant effect on average daily gain (ADG) (Table 1).

Table 1. Feed intake and average daily gain (ADG) of FH Calves

Parameters
Treatments Dry matter intake ADG
(g/day) (kg/day)
Cs-L1 103.82 0.712
CS-L2 117.79 0.60?
CS-L3 109.21 1.03°

*superscript on the same column indicate significant different (P<0.05)

Although not significantly different, the dry matter intakes of calves in the CS-L1,
CS-L2 and CS-L3 were within the range daily intake of solid feed for calves from 50 g at 3
weeks to 300 g at 17 weeks (Morisse at al., 2000; NRC, 2001). There was significant
difference (P<0.05) in ADG with T3 treatment recorded the highest ADG. It was assumed
that, increasingly FWC (6%) in calf starter also increases intake of lactic acid bacteria
resulting in healthier calves in T3 compared to those in T1 and T2. The above suggestion
was also reflected by the low population of E coli in feces from T3 calves (6.3 x 10° cfu / g)
which is below the suggested value of 10° cfu / g standard by Boyd and Marr (1980).
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Conclusion

The formula calf starter added fermented waste cabbage 6% is the best.
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Abstract

This study was aimed to evaluate the performance and egg quality of laying hens given diet
composed of carrot waste meal. Experimental animals were 200 birds of 80 week-old laying
hen, with an average body weight was 1.940,56+16,629. Feed was composed of protein
concentrate, yellow corn, rice bran, and carrot waste meal. Research was arranged in a
completely randomized design (CRD) with 4 treatments and 5 replications of 10 birds each.
Dietary treatments were dietary inlusion levels of carrot waste meal as follows: TO = none, T1
= 2%, T2 = 3%,and T3 = 4%. Parameters measured were feed consumption, egg production,
feed conversion (FCR) and egg characteristics (eggshell thickness, egg yolk color, egg yolk
index, and eggyolk weight). Data were analyzed according to analysis of variance and
continued to Duncan test at 5% probability level when the treatment effect was siginificant.
The results showed that feed consumption, egg production, and FCR were not affected by
feeding carrot waste, although the range was between 1,096 to 1,140 g, 76.67 to 77.88%, and
between 2.37 to 2.45, respectively. However, among egg characteristics, only egg yolk color
was improved by the treatment (7,35 in TO vs. 9,40 in T3). Conclusion is that carrot waste meal
can be used as diet componen to improve egg yolk color without negative impact on productive
performance of laying hens after peak egg production.

Keywords: carrot waste meal, egg quality, laying hen, productive performance

Introduction

Modern laying chickens were able to lay more than 300 eggs per year with effectively
productive age was 22 to 72 weeks. However, when the age exceeded 72 weeks (ie.80 weeks
old), the growth of ovum slowed down and egg production would be lower than previous
period. The increasing age of laying hens can be associated with the decreasing minerals
metabolism fate and may lowered bone minerals deposition, especially calcium (Ca) and
phophorus (P). Thus, it is greately possible to excert a negative effect on egg production, and
quality either exterior (shell) or interior (yolk and white). Wistedt (2013) reported that shell
quality and weight, and bone strength decreased with increasing age in laying hens after peak
production. In regard with yolk color, Pelicia et al. (2009) stated that the orange intensity of
yolk increased with increasing dietary Ca level, and was also found that diet with 4.5% Ca
improved feed conversion and eggshell quality. Dietary inclusion of inconventional feedstuff
such as carrot (Daucus carota L.) waste seems to provide some advantages due to its rich in
vitamin A and B-carotene. Carrots contains large amounts of carotenoid compounds, ranging
from 6000 to 54800 pg /100 g (Kotecha et al., 1998), but low Ca content of about 33 mg/100g
(Anonymous, 2016). Therefore, feeding carrot waste will beneficial for performance and egg
quality in second production cycle of laying hens.
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Methodology

Experimental animals were 200 birds of 80-week-old laying hen with average body
weight was 2,281 + 111,45 g. Feed was composed of corn, rice bran, protein concentrate,
premix and carrot waste with the composition and nutrient content as shown in Table 1. A
completely randomized design (CRD) with 4 treatments and 5 replications (10 birds each), was
assigned in the present study. Treatments applied were as follows: TO: feed without carrot
waste, T1: feed with 2% carrot waste, T2: feed with 3% carrot waste, and T3: feed with 4%
carrot waste. Parameters observed were feed consumption, egg production, feed conversion
ratio (FCR), eggshell thickness, and yellow egg characteristics (color, index and weight). Data
were statistically tested using analysis of variance, and continued to Duncan test (P<0.05).

Table 1. Composition and nutrient content of experimental feed

Dietary treatment

Ingredient To T1 T2 T3
————————————————————————————————— (%)
Yellow corn 45.00 45.00 45.00 45.00
Rice bran 22.00 19.00 18.00 17.00
Protein concentrate 32.00 33.00 33.00 33.00
Carrot waste - 2.00 3.00 4.00
Avimix 1.00 1.00 1.00 1.00
Total 100.00 100.00 100.00 100.00
Nutrient content (%)
Metabolizable energy(kkal/kg) 3,008.30 3,000.95 2,988.23 2,975.50
Crude protein 17.17 17.22 17.11 17.13
Crude fiber 4.05 415 414 4,14
Ether extract 5.44 4.53 4.56 459
Calcium 4,35 5.38 5.27 5.15
Phosphorus 0.83 0.90 0.92 0.94

Results and Discussion

Dietary inclusion of carrot waste improved significantly (P<0.05) egg yolk color, and
level at 4% (T3) indicated the higest value, but there was no effect on other parameters (Tables
2). Performances including feed consumption, egg production and feed conversion ratio were
still within the normal range. The results suggested that carrot waste didn’t exert a negative
impact on the performance of 80-week old laying hens. This agreed with Sikder et al. (1998)
that feed consumption and egg production were not affected by feeding dried carrot meal up to
8% during 63-day feeding trial.

Table 2. Feeding effect of carrot waste on performance and egg quality characteristics of laying hen
after peak production

Parameter Treatment
T0 T1 T2 T3

Feed consumption (g) 1,140.00 1,096.00 1,120.00 1,126.00
Egg production (%) 77.38 76.68 76.67 77.88
Feed convertion ratio (FCR) 1.77 1.71 1.73 1.70
Eggshell thickness (mm) 0.67 0.69 0.66 0.71
Egg yolk color 7.35¢ 8.60° 8.95° 9.40°
Egg yolk index 0.42 0.43 0.42 0.41
Egg yolk weight (mg) 19.12 19.08 19.07 18.71

2-¢The same letter in the same row indicate significantly difference (P <0.05)
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Feeding carrot waste could improved egg yolk color due to the contribution of
xanthophyl and/or carotenoid content. The evidence of this phenomenone was supported by
the increase in egg yolk color becoming deep-yellow (almost orange) in T3 diet (Figure 1). The
previous findings indicated that carotenoid-containing plant sources such as carrot
(Hammershgj et al., 2010), paprika (Lokaewmanee et al., 2011), and yellow maize with high
B-cryptoxanthin (Tanumihardjo, 2012) increased yolk color and carotenoid content. However,
physical egg quality based on eggshell thickness was unchanged because Ca content among
diets wasn’t far different, ranging from 4.35 to 5.38%, although with carrot waste inclusion
(Table 1). It has been reported previously by Pelicia et al. (2009) that diet containing 4.5% Ca
in average improved feed conversion and maintained eggshell quality.

o>
2

oW
i

Figure 1. Effect of feeding carfot waste on egg yolk color of 80-week-old laying hen

Conclusion

Dietary unclusion of carrot waste meal untill 4% improves egg yolk color without
interference on the productive performance of laying hens after peak egg production.
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Abstract

The study was conducted to determine if there is a difference in performance broilers of two
different strain fed one of three different levels protein with either ad libitum or restricted
methods. The experiment used a factorial design with 2 strain, 2 feeding methods, 3 diets in
different protein levels. 180 broiler chicks were allocated to 12 treatments with 3 replicates of
5 chicks/replicate. The experimental diets were diet with crude protein 20% as control, crude
protein 19% and crude protein 18%. The feed consumption, body weight gain, and feed
conversion ratio (FCR) were measured weekly. The results show that in both strains weight
gain and feed conversion ratio of broiler fed restricted diet and ad libitum did not have any
significant difference. Feed intake of broilers of both strains fed restricted diet formulated
on low level protein diet was significantly higher than feed intake of those fed ad libitum
formulated on standard protein level diets.

Keywords: ad libitum, broiler, restricted, low, protein
Introduction

Genetic improvements of modern broiler chicken now have led to a very fast growth
rate. However, this growth rate is accompanied by increased body fat deposition, high
mortality and high incidence of metabolic disorder. These situations most commonly occur
with broilers that consume feed ad libitum. Thus feed restriction has been proposed to reduce
these problems. Early feed restriction programs used o reduce abdominal fat and carcass fat in
broiler chickens rely on the phenomenon called compensatory growth to produce market body
weight similar tao control groups. Skip a day deprivation of feed is a technique for restricting
early growth and has not been extensively studied in broiler chickens. An oversupply of protein
diet may lead to inefficient and uneconomical meat production. Therefore, this study was
conducted to investigate the effect of early feed restriction and levels of diet protein on the
performance of two commercial broiler strains.

Methodology

The experiment method was used 3 x 2 x 2 factorial arrangement. 180 broiler chicks
were allocated to 12 treatments with 3 replicates of 5 chicks/replicate. The research was
terminated at 42 days of age. The treatment were 3 protein levels for grower period (20%, 19%
and 18%), 2 strain of broiler, and 2 feeding methods (ad libitum and restricted). Chicks were
exposed to feed restriction from 8-14 day of age, each chick was allowed a daily intake 12 g.
Following the restriction period, the chickens were fed ad libitum. Experimental diets were
mixed one day before experiment. All diets were optimized to the same ME level (12.96 MJ/kg
feed), and 23% crude protein in the starter period, 3 protein levels for grower period. The
selection and allocation procedure was such that the mean group weights were the same and
contained a similar range of body weights; birds with extreme low or high body weight were
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discarded as were sick birds. Pen body weight and feed consumption were recorded on weekly
basis.

Statistical analysis
Data were subjected to One-Way ANOVA procedures of SAS software for analysis of
variance. The significant level was set at P<0.05 by Duncan’s multiple range test.

Results and Discussion

The effect of early feed restriction and ad libitum on performance of two different strain
of broiler fed different level of protein diet is given in Table 1. Weight gain of broilers of
both strains fed restricted or ad libitum formulated on low protein diet (diet 3) was significantly
lower than weight gain of those fed control diet (diet 1). Numerically, strain B was lower
in weight gain than strain A, but statistically, both strain of chickens were exposed to
feed restriction were not significantly different in body weight gain from those fed ad libitum.
The chickens were able to totally compensate for the weights lost during the restriction program
even after extended feeding. Feed intake of strain B birds fed restricted diet was significantly
(P<0.05) higher than those given ad libitum diet. Feed intakes of present study agree with
Zhan et al., (2007) that the feed restriction increases feed intake. The higher feed intake can
be related to the hypertrophy of the gastrointestinal tract that occurs after the restriction period,
when the chickens are fed ad libitum. Strain A birds were significantly heavier (P<0.05), ate
more food and had lower FCR (P<0.05) than strain B. This difference is most likely due to the
development characteristics of these two genotype. In both strains feed conversion ratio of
chickens fed restricted diet and/or ad libitum diet formulated on low protein diet were not
significantly different with those given standard protein level diet. Lee and Leeson (2001)
observed that reduction of protein diet by 2% had no negative effect feed conversion ratio
compared to chickens fed the control diet, since this level of protein reduction results in amino
acid levels being relatively close to current recommendation. However, in this study show that
using a low protein diet depressed body weight gain compared with results from the high
protein level diet, whereas feed intake was unaffected.

Table 1. Effects of early feed restriction and ad libitum on weight gain, feed intake, and feed conversion ratio of
two different strain of broilers during 0 to 42 days of age

Weight gain Feed intake FCR
Strain A Strain B Strain A Strain B Strain A Strain B
Ad lib Restrict. Ad lib Restrict. Ad lib Restrict. Ad lib Restrict. Ad lib Restrict.  Adlib  Restrict.
Diet1 1,909*% 1,931 1,7902 1,6872 3,086° 3,262 3,079  3,250° 1.622 1.69b 1.72b 1.92°
Diet2 1,906 1,919% 17012 1,7962 3,099°  3,308° 3,070  3,224° 1.632 1.72b 1.81b 1.80°
Diet3 1,878° 1,875 1578P 1,564° 3,0218  3,100° 2,9922  2,990? 1.602 1.65° 1.91b 1.912

Values are means + SEM
Means + SEM followed by the same superscripts in each parameter are not significantly different at the 5%
level

Conclusion

Early feed restriction for short period and subsequent refeeding in broiler chickens is
marked by catch up growth which is accompanied by increase in feed intake. Body weight
gain was not affected by restricted feeding and refeeding
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Abstract

The utilization of micro-organism to improve feed quality has been widely known. The
purpose of this study was to evaluate in vitro digestibility of complete feed based on corncob
as main feed formulation with different fermentation time. This study was designed by using
completely randomized design (CRD) consisting of 4 treatments and 4 replications (PO;
control, P7; a 7d fermentation, P14 ; a 14d and P21; a 21d fermentation) Parameters
measured in this study were in vitro dry matter digestibility (IVDMD) and in vitro organic
matter digestibility (IVOMD). The results of this study indicated that fermentation for 21
days significantly improved (P<0,01) ) IVDMD and IVOMD about 33,90% and 33,74%
respectively compared to control.

Keywords: corncorb, fermentation, complete feed, in vitro digestibility, SBP

Introduction

Corncob is one of agriculture by products that has a big potency to be used as
ruminant feed, but it contained high level of lignin in the form of complex cellulose and
hemicellulose resulting in low its digestibility and palatability. Efforts to improve corncob
quality as ruminant feed can be used in different methods such as physics, biology and
chemistry or combined methods. One of the methods to improve animal feed is fermentation
(Samadi et al., 2015 ; 2016). According to Wina (2005) administration of micro-organism to
improve animal feed has been widely studied such as by using probiotics (bacteria, fungi,
yeast or combined microorganisms products to produce enzymes. Saus Burger Pakan (SBP)
is one of the inoculants in the microorganism cultures containing multi microbes cellulolytic,
lactic acids, amylolytic, essential amino acids, vitamin and mineral (Kartolo, 2014). Study
conducted by Waulandari et al. (2014%) cacao pod fermetned with SBP reduced neutral
detergent fiber (NDF) content during a-6 day fermentation with the level of inoculant 0,05%.
Even though feeding complete feed based on fermented cacao pod was not significantly
influence on sheep performance, DMD, and OMD, but it significantly improved crude fiber
digestibility (Wulandari et al., 2014°).

Fermentation by using substrate from agriculture by products was often not successful
in improving feed quality due to low nutrition content for microorganisms. Fermentation of
agriculture by products is more effective in the form of complete feed containing based on
animal requirement on different stages of physiology. According to Ginting (2009)
formulation of feed raw materials to be complete feed effected on improving of nutrition
density in feed, and also can be used to improve palatability. Based on aforementioned, this
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study needs to be conducted to evaluate in vitro digestibility complete feed based on corncob
fermented by using SBP with different fermentation time.

Methodology

This experiments was conducted at Nutrition and Feed Technology Laboratory,
Animal Husbandry Department, Agricultural Faculty, Syiah Kuala University, Banda Aceh.
In vitro analysis was carried out at Nutrition and Dairy Science Laboratory, Nutrition and
Feed Technology Department, IPB Bogor.. This study was designed by using completely
randomized design (CRD) consisting of 4 treatments and 4 replications (PO; control, P7; a 7d
fermentation, P14 ; a 14d fermentation and P21; a 21d fermentation). After fermentation
process, each samples were analyzed for a-two stages fermentation according to Tilley dan
Terry (1963). First step of fermentation, samples were incubated for 48 h in a buffer solution
containing rumen fluid, continued by digestion with pepsin in the solution of for 48 h.
Residues were filtered by using Whatman no 41 and dried with the temperature of 60°C for
48 hours. Dried samples were used to determine 1IVDMD and IVOMD. All data were
analyzed by using ANOVA. If there was different between treatments tested by Duncan
Multiple Range Test-DMRT (Steel dan Torrie, 1995).

Results and Discussion

The results of study indicated that fermentation time of complete feed based on
corncob by using SBP significantly (P<0,01) effected on IVDMD. Figure 1 shows that the
value of IVDMD consistently increased by the length of fermentation time with 8,81%,
25,6% and 33,9% at the fermentation time 7, 14, and 21 days respectively.
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Figure 1. In vitro digestibility coefficient of complete feed based on corncob as raw
materials formulation at difference time of fermentation

Our results are in accordance with study conducted by Prastyawan et al. (2012) in
which at incubation time of 0 or 1 week, there was not significant increase of IVDMD
amoniation-fermented corncob, but after 2 and 4 weeks of incubation, there was a significant
effect of IVDMD coefficient. It was probably that at the beginning of incubation, the growth
of microbes was not optimal and still in adaptation period. Therefore, degradation of crude
fiber is still not optimal resulting in low digestion. Prolong incubation time caused increase of
microbe activities to grow and ferment the corncobs. Digestibility of dry matter at ruminant
animals indicated that high digested nutrition mainly digested by rumen microbes. The higher
of IVDMD was the better of feed quality (Osuji et al., 1993).
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The duration of complete feed fermentation based on corncob also significantly
effected (P<0,01) on IVOMD of feed. Coefficient of IVOMD consistently increased with
fermentation time. It was the same as IVDMD coefficient with the percentage of 9,03%,
26,0% and 33,74% at the period of fermentation 7, 14, and 21 days respectively. Parakkasi
(1999) stated that organic matter digestibility is high correlation with organic matter
digestibility. It is caused that part of dry matter is organic matter. Dry matter was able to
influence organic matter. Decrease of dry matter digestibility reduced organic matter and on
the others.

Conclusion

Fermentation up to 21 days significantly improved (P<0,01) IVDMD and IVOMD
coefficients of complete feed with corncob as main raw materials.
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Abstract

The purpose of this research was to analyze the effect of lempuyang (Zingiber zerumbet) in
the organic feed towards dry matter, ash, protein, crude fiber and fat contents of kampong
chicken meat. This research conducted in January — May, 2017. This study used 100 chickens.
This chickens was reared for 63 days. This research used experimental methods. The design
was used in this study was completely randomized design (CRD) with 4 treatments and 5
replications. The treatment in this study consisted of P0O: Organic feed with ginger (0.25%),
garlic (0,25%) without lempuyang (as control), P1: Organic feed with ginger (0.25%), garlic
(0,25%)and lempuyang 0.15%, P2: Organic feed with ginger (0.25%), garlic (0,25%) and
lempuyang 0.30% and P3: Organic feed ginger (0.25%), garlic (0,25%) and lempuyang 45%.
The variables measured were dry matter, ash, protein, crude fiber and fat contents of chicken
meat. The data was analyzed by analysis of variance (ANOVA), when there was a significant
effect, further tested by Least Significant Difference (LSD). Based on the research, it can be
concluded the effect of of lempuyang as a mixture of herbs in the organic feed as much as
0.15-0.45 percent have no significant effect (p > 0.05) on the content of dry matter, ash, protein
and crude fiber of chicken meat but have significantly affect (p < 0.05) on the fat content of
chicken meat with the best treatment that can reduce fat content is the addition of lempuyang
0.30% and 0.45%.

Keywords: organic food ingredients, chicken, herbs, lempuyang

Introduction

Special feed for kampong chicken is not yet available in the market, so farmers are
forced to use factory feed that is not specific to kampong chicken. Factory feed generally
contain chemical substances can increase the chemical residue in chickens and harmful to
humans. One alternative for the replacement of factory feed is organic feed that do not contain
harmful chemicals. Organic feed support the optimal growth of kampong chicken, healthy, safe
and not at risk for humans who consume.

However, we need to support the growth of kampong chicken maximally. One of them
is by giving organic herbs to improve the productivity and health of chicken. Herbal medicine
can increase chicken resistance in the face of disease so as to optimize growth, including
improving the quality of chicken meat. Herbs are a local potential that is easily obtainable
because many people plant and grow wild in the forest and can be obtained at a cheap price.
This will ensure the availability of natural medicine with improving the welfare of the people
who are trying to procure herbal medicine. If herbs can be used as an alternative to
manufactured medicines, then the level of dependence on drugs derived from foreign
investment will be lost. Some of the herbs are ginger, garlic and especially lempuyang.
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One type of lempuyang that is often used is elephant lempuyang (Zingiber zerumbet).
Lempuyang elephant (Zingiber zerumbet) contains approximately 0.82% volatile oil with
supporting components, among others zerumbon, a-pinene, a-cariofilen, camphor, cineol 1.8,
a humulen, cariofilen oxides, epoxides and cinamaldehide humulen (Suhirman et al., 2006).
Essential oils stimulates the production of digestive juices that produce pH suitable for
digestive enzymes. At the same time, there is an increase in the activity of digestive enzymes
and the regulation of microbial activity. (Bintang and Nataamijaya, 2006, Lee et al., 2004,
Horosova et al., 2006, Nursal, 2006). It is necessary to conduct research on organic feed with
the addition of herbs especially lempuyang with the title of “ The Effect of Lempuyang
(Zingiber zerumbet) in the Organic Feed Towards Nutritive Contents of Kampong Chicken
Meat”.

The problem statement: is there any effect of lempuyang (Zingiber zerumbet) in the
organic feed towards nutritive contents of kampong chicken meat? and the research purpose:
to analyze the effect of lempuyang (Zingiber zerumbet) in the organic feed towards nutritive
contents of kampong chicken meat

Methodology

This research was conducted in Gondang, Tegalgondo Village, Karangploso District,
Malang Regency. This research conducted in January — May, 2017. This study used 100
chickens. This chickens was reared for 63 days. In this study, the litter system enclosure cages
were utilized. This research used experimental methods. The design was used in this study
was completely randomized design (CRD) with 4 treatments and 5 replications. The treatment
in this study consisted of P0O: Organic feed with ginger (0.25%), garlic (0,25%) without
lempuyang (as control), P1: Organic feed with ginger (0.25%), garlic (0,25%)and lempuyang
0.15%, P2: Organic feed with ginger (0.25%), garlic (0,25%) and lempuyang 0.30% and P3:
Organic feed ginger (0.25%), garlic (0,25%) and lempuyang 45%. The variables measured
were dry matter, ash, protein, crude fiber and fat contents of chicken meat. The nutritive
contents analyzed by proximate analysis in the Nutrition Laboratory of University of
Muhammadiyah Malang. The data was analyzed by analysis of variance (ANOVA), when
there was a significant effect, further tested by Least Significant Difference (LSD).

Results and Discussion

The results of the effect of lempuyang to the mixture of herbs in the organic feed toward
the nutrient contents consisting of the content of dry matter, ash, protein, crude fiber and fat of
kampong chicken meat showed varying results as contained in Table 1.

Table 1. Average nutritive contents of chicken meat in each treatment
Average Nutrient Contents (%)

Treatment : -

Dry Matter Ash Protein Crude Fiber Fat
PO 94.66 5.65 70.99 0.63 15.59°
P1 94.43 5.80 72.44 0.80 14.69%
P2 94.67 5.94 69.91 0.81 13.59¢
P3 94.18 5.99 70.63 0.60 14.03%

The calculation showed the addition of lempuyang to the mixture of herbs in the
organic feed had no significant effect (p> 0.05) on the dry matter of kampong chicken meat.
This is due to the nutrient content in the feed for each treatment is the same. While the content
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of flavonoids and essential oils in lempuyang still not effective to give a real effect on the
content of dry matter of chicken meat. The rations used in the study have the same dry matter,
namely: PO (87.49%), P1 (87.68%), P2 (87.42%), P3 (87.66%) so produce dry matter
digestibility almost the same and deposited in meat with almost the same amount.

The calculation showed the addition of lempuyang on the mixture of herbs in the
organic feed had no significant effect (P> 0,05) to the ash content of kampong chicken meat.
This is due to the amount of nutrient content during maintenance is relatively similar, like
calcium is about 0.90 percent and phosphorus is about 0.72 percent. However, the average ash
content of chicken ranges from 5.65 percent to 5.99 percent which indicates ash content is
higher than the other kind chicken. This is in accordance with the opinion of Abubakar et al.
(2008) states the ash content of chicken meat in the chest 1.04 percent and thigh 0.98 percent.
Based on the calculations, there is an average difference in ash content of 82 percent in chicken
that given herbs in the feed compared to ash content in chicken without herbs. This indicates
herbs in the feed is able to increase the level of ash.

The calculation showed the addition of lempuyang in the mixture of herbs in the
organic feed had no significant effect (P> 0,05) to the protein content of kampong chicken
meat. This is due to the protein levels contained in the diet at each treatment is relatively the
same during maintenance as much as 20 percent. The average protein of meat ranged from
69.91 percent to 72.44 percent. The value was higher than the protein content of chicken meat
generally. This is in accordance with the opinion of Riyanto (2006) states the protein content
of chicken meat for dry weight was 47.21 percent. In addition there was an average difference
in protein content levels of 34.8 percent between the protein of chicken meat which contained
herbs in feed with crude protein of chicken meat without herbs.

The calculation showed the addition of lempuyang in the mixture of herbs in the
organic feed had no significant effect (P> 0,05) to the crude fiber content of kampong chicken
meat. Feed ration has a similarly crude fiber content, resulting in a equal crude fiber
digestibility, which is deposited in nearly equal amounts of meat. The essential oil content in
lempuyang is able to degrade the amount of Salmonella Sp. in the gastrointestinal tract, but is
not yet optimal to improve the digestibility of crude fiber so can not able to reduce the deposit
of crude fiber in chicken meat. Although lempuyang has not been able to give a real effect, the
use of herbs (garlic, ginger, and lempuyang ) can improve the quality of meat. Crude fiber
content of chicken obtained an average herbal treatment of 0.70 percent, while the crude fiber
content of chicken meat without herbal treatment of 1.30 percent.

The calculation showed the addition of lempuyang in the mixture o herbs in the organic
feed had significant effect (p <0.05) on the fat content of kampong chicken meat. The results
of the least significant difference (LSD) showed the best treatments on P2 and P3 with the
addition of lempuyang as much as 0.30 percent and 0.45 percent indicating the fat content of
kampong chicken was average of 5.53 and 5.91 percent. This may be due to lempuyang is
functioning in improving the performance of poultry digestive organs in stimulating the bile
wall to release bile and stimulate the release of pancreatic sap containing amylase, lipase and
protease enzymes. That was useful for improving the digestion of feed ingredients such as
carbohydrates, fats and proteins.

The average difference in the fat content of chicken meat with broiler chicken by 4.3
percent. That feed with extra herbs can decrease the fat content in the meat. The average fat
content of meat in this study is 5.53 percent to 5.91 percent. The number of fat content in meat
is normal. According Purwati (2007), the fat content of chicken meat is average of 10.21
percent, while fat levels lower of broilers. Fat content of kampong chicken meat is normal,
because Aberle et al., (2001) states chicken fat content is in the variation ranges from 1.2 to 12
percent.

Theme :Wisdom of Using Local Resources for Development of Sustainable Animal Production in Developing Countries | 108



International Conference on Sustainable Animal Agriculture for Developing Countries (SAADC) 2017

Oral Presentation — Animal Nutrition and Feed Technology 208
Conclusion

Based on the results of research, the addition of lempuyang as a mixture of herbs in the
organic feed as much as 0.15-0.45 percent have no significant effect on the content of dry
matter, ash, protein and crude fiber of kampong chicken meat but have significantly affect for
the fat content of kampong chicken meat with the best treatment that can reduce fat content is
the addition of lempuyang 0.30% and 0.45%
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Abstract

This experiment was designed to evaluate of nutritional and bioactive compounds (tannin and
saponin) of Archidendron jiringa by product. The treatments used two materials (skin and
leaves of A. jiringa) with 4 replicates. Variables observed were nutritional component (ash,
CP, EE, CF, and NFE) and content of bioactive compounds (tannin and saponin). Data were
analyzed descriptively by calculated the average of data obtained. A. jiringa leaves has high
crude protein (18.04%) and crude fiber (27.11%), while the skin only has high crude fiber
(27.50%). Tannin content of A. jiringa leaves (14.74%) was higher than the skin (7.82%),
however the saponin content of skin (56.92%) was higher than the leaves (29.66%). It is
concluded that tannin and saponin contained in the A. jiringa by product has potential to be an
alternative of natural feed additive.

Keywords: Archidendron jiringa by product, feed additive, saponin, and tannin

Introduction

Chemical feed additive for animal nutrition has been stop for used, so natural feed
additive to be potential solution. Chemical feed additive leaved residue that can be dangerous
for animal and human health. Indonesia has big natural source potentially to produce and
provide natural feed aditive for sutainable animal production. Archidendron jiringa is a
tropical plant Southeast Asian typical. The Seeds of A. jiringa was in Indonesia, Malaysia and
Thailand as a food ingredient. In Indonesia A. jiringa plant widely grown in the western part,
particularly in Bengkulu Province, Sumatra island. According statistic data of horticulture
production 2014, Bengkulu Province has the 4" rank A. jiringa trees (37.434 trees) with the 2"
rank production (107.99 kg/trees) after East Java Province (Direktorat Jenderal Holtikultura,
2015). During this time the fruit was wused as food and medicine
A. Jiringa contained bioactive compounds (tannin, saponin, flavonoid, alkaloid, glikosida, and
steroid). Tannin and saponin in low level can improved quality of rumen microbes and animal
productivity. But until now, not to much information about bioactive compounds of
A. Jiringa by product, especially the skin and leaves. Therefore, objective of this research to
evaluate of nutritional component (ash, CP, EE, CF, and NFE) and bioactive compounds
(tannin and saponin) of A. jiringa by product according quantitative analysis. The main target
of this research is to use A. jiringa by product for an alternative of natural feed additive for
sustainable animal productivity.
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Methodology

Preparing materials

Archidendron Jiringa by product was dried for 5-6 hours under the sun until got stable
weigh. After that, the materials were milled with grinding mechine to got materials into a fine
prowder form.

Nutritional component analysis

Nutritional component (ash, CP, EE, CF, and NFE) of A. Jiringa by product was
analyzed according (AOAC, 2005).
Dry matter content: The dry matter content was estimated by drying triplicates 10g weight of
the sample at 105°C for 24 hours and then reweighing after cooling in a desiccator.
Ash Content/Mineral Content: Two grams of the dried sample was weighed in to a dry
porcelain dish and then heated in a muffle furnace at 600 °C for 6 hours. It was cooled in
desiccators and weighed.
Crude protein content: One gram of each sample was weighed into a digestion flask. Ten
grammes of potassium sulphate, 0.7g mercuric oxide and 20 cm® concentrated sulphuric acid
were added to the sample in the digestion flask. The flask was heated gently at an inclined
angle until frothing subsides and boiled until the solution becomes clear. This was continued
for half an hour. When the frothing is in excess, a small amount of paraffin wax was added. On
cooling, 90 ml of distilled water was added and mixed. A small piece of pumice was added to
prevent bumping. 80 ml of 2M sodium hydroxide solution was added while tilting the flask so
that two layers are formed. The condenser unit was rapidly connected, heated and the distilled
ammonia collected in 50 ml boric acid / methyl red indicator. Fifty milliliters of the distillate
was collected and titrated against 0.1 M hydrochloric acid solution.
Ether extract content: The ether extract content was determined using Soxhlet extraction
method. Two grams of the sample was weighed into the Soxhlet extraction thimble. Cotton
wool was used as plug to avoid loss of sample. The thimble was transferred into the Soxhlet
extractor and sufficient petroleum ether was added until the latter is siphoned into the receiving
flask which has been weighed. More ether was poured to cover the thimble completely and
flask placed with the extractor on the electric heating mantle. The reflux condenser was heated
gently for 3 hours, switched off and allowed to cool for 10 minutes. Recovered solvent was
transferred into an air oven (100 °C) for 1 hour and then cooled in desiccators and weighed.
The amount of oil produced was calculated and expressed as percentage of original sample.
Crude fiber content: Crude fiber content were analysed by using Ankom Fiber Analyzer
(A200). 1 g dry sample was put into filter bag (Ankom F-57) and seal 0.5 cm distance from the
opening. Bags placed in to the analyzer. Firstly 1900-2000 mL of 1.25 % sulfuric acid solution
added and then heated 45 min. After heated 45 min samples cleaned out from the acid then 5
min twice washed with distilled water. After this step NaOH solution added and heated 45 min
cleaned out, twice washed with distilled water. After the cleaning step filter bags remove from
the machine, wringed out and filter bags placed in to the beaker and filled with acetone. 3-5
min later wringed out and after a while samples left in the oven for about
2-4 h at 105 °C. The material was transferred into crucible and muffle oven at 550°C for 2 h.
After it, crucibles were placed in muffle oven for 12 h at 550°C, cooled in the desiccator and
recorded the crucible weight.
Nitrogen free extract content: Nitrogen free extract was calculated by subtracting the total
protein, lipid, moisture and ash content from 100 thus: % carbohydrate (100% — ( % ash+ %
CP+ % EE+ % CF)
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Bioctive Compounds Analysis

The bioactive compounds of A. Jiringa by product were determinated tannin and
saponin content.
Tannin (Van-Burden et al., 1981): Determination of total tannins 500 mg of the sample was
weighed into a 50 ml plastic bottle. 50 ml of distilled water was added and shaken for 1 hin a
mechanical shaker. This was filtered into a 50 ml volumetric flask and made up to the mark.
Then 5 ml of the filtered was pipetted out into a test tube and mixed with 2 ml of 0.1 M FeCI3
in 0.1 N HCl and 0.008 M. The absorbance was measured at 120 nm within 10 min.
Saponin (Obdoni and Ochuko, 2001): Determination of total saponins The samples were
ground and 20 g of each were put into a conical flask and 100 cm3 of 20% aqueous ethanol
were added. The samples were heated over a hot water bath for 4 h with continuous stirring at
about 55°C. The mixture was filtered and the residue re-extracted with another 200 ml 20%
ethanol. The combined extracts were reduced to 40 ml over water bath at about 90°C. The
concentrate was transferred into a 250 ml separatory funnel and 20 ml of diethyl ether was
added and shaken vigorously. The aqueous layer was recovered while the ether layer was
discarded. The purification process was repeated. 60 ml of n-butanol was added. The combined
n-butanol extracts were washed twice with 10 ml of 5% aqueous sodium chloride. The
remaining solution was heated in a water bath. After evaporation the samples were dried in the
oven to a constant weight; the saponin content was calculated.

Data analysis

The treatments used two materials (skin and leaves of A. jiringa) with 4 replicates.
Variables observed were nutritional component (ash, CP, EE, CF, and NFE) and content of
bioactive compounds (tannin and saponin). Data were analyzed descriptively by calculated the
average of data obtained.

Results and discussion

The nutritional component of A. jiringa by product (leaves and skin) is as shown in
Table 1. The percentage of A. jiringa leaves has high crude protein content (18.04%) and crude
fiber content (27.11%), while the skin only has high crude fiber (27.50%). The crude protein
presentage of A. jiringa leaves (18.04%) approximate with Gliricidia sepium (20.40%) and
Leucaena leucocephala (24.60%) that were as protein sources for feed animal (Foroughbakch
et al., 2012). The crude fiber presentage of A. jiringa leaves (27.11%) and skin (27.50%)
approximate with alfalfa hay (28.60%) (Vafeiadakis, 2013) and Shorgum-sundangrass
Timothy leaves on late vegetative (27.00%) (Schroeder, 2004) that were fiber soures for
ruminant. This result showed that A. jiringa by Product can be use crude protein and crude
fiber sources

Table 1. Average nutritional component of A. jiringa by Product (100% DM)
No Materials DM (%) Ash (%) EE (%) CP (%) CF(%) NFE (%)
1 Leavesof A. jiringa 93.88 2.98 291 18.04 27.11 49.97
2 Skin of A. jiringa 92.36 3.39 0.65 8.83 27.50 59.62
Proksimat Analysis PAU, IPB, Bogor (2016)

Based on the analyzed result of bioactive compounds (Table 2) reported that tannin
content of A. jiringa leaves (14.74%) was higher than the skin (7.82%), however the saponin
content of skin (56.92%) was higher than the leaves (29.66%). Tannin was bioactive compound
that has pottential to modified rumen microbe population. Tannin in optimal level can reduced
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methane production and increased VFA production. Tan et al., (2011) reported that added
condensed tannin (in vitro) from Leucaena leucocephala extract at level 0, 10, 15, 20, 25 and
30 mg in 500 mg basal diet showed that the higher treatments decreased methane production,
VFA total, population of protozoa and methanogenic bacteria. The methane production was
significantly decreased (P<0.01) from 5.5-10.0 mg/g BK compared with the control (14.9 mg/g
BK). The total VFA production was significantly decreased (P<0.01) from 47.6-46.7 mmol/L
compared with control (57.3 mmol/L). Total protozoa significantly decreased (P<0.01) from
4.11-4.73 x 10’ compared with a control of 5.83 x 10’. The total methanogen bacteria
significantly decreased (P<0.01) from 3.24-1.65 x 107 compared with the control (3.25 x 107).
Puchala et al., 2005 reported that addition of condensed tannins to goats (in vivo) can decreased
methane production. This research have compared feeds with different presentage of
condensed tannins. The addition of tannin from plant of Sericea lespedeza (17.7% condensed
tannin) significantly reduced (P<0.001) methane production (10.7 g/kg digestibility of DM)
and increased (P<0.01) dry matter digestibility (0.71 kg/day) compared with the addition of
mixtures of Digitaria ischaemum and Festuca arundinacea plants (0.5% condensed tannins),
where methane production (21.5 g/kg digestibility DM) and dry matter digestibility (0.51
kg/day ). Jayanegara (2008), reported that hydrolysable tannin decreased ruminant methane
production on in vitro and reduced methane linearly with tannin activity (r2=0.99 and
P<0.001). There were two mechanism tannin reduced methane (1) directly, tannin can blocked
growing and activiting of methanogens and (2) indirectly to blocked fiber digestibility that can
reduced H production (Tavendale et al., 2005). Hess et al. (2003) reported tannin can reduced
protozoa populations and methane emissions (research used PCR).

Table 2. Average of tannin and saponin content A. jiringa

No Materials Tanin (%) Saponin (%)
1 Leaves of A. jiringa 14.74 29.66
2 Skinof A. jiringa 7.82 56.92

BPPT, Ciawi Bogor (2016)

Saponin seems to be particularly related to their antiprotozoal effects. Saponin made
complex form with sterols in protozoa cell membrane, so that can inhibited protozoa activity
and lysis their cell (Cheeke, 1999). Pen et al. (2006) reported that added Yucca schidigera
extract (80-100 g/kg saponin) with level 2, 4 and 6 ml/I rumen fluid reduced (P<0,001) methane
emission until 32-42%, protozoa population until 56%, and increased 54% propionate
concentration. The same reported by Hu et al. (2005) that added saponin extract from tea seed
(60% saponin) with 0,2 and 0,4 mg/ml rumen fluid reduced (P<0,01) protozoa population and
methane production. Suharti et al. (2011) reported that the addition of Sapidus rarak extract
(81.5% saponin) at levels 0.6 and 0.8 mg/ml of rumen fluid significantly decreased (P<0.05)
protozoa populations. Level of 0.8 mg/mi significantly increased
(P<0.05) population P. ruminicola (amylolytic bacteria) and propionate percentage and
decreased acetate and propionate ratio. According to Hart et al. (2008) reported that addition
of saponin more effective when the feed composition in high percentage of grain compared
with high fiber, because high of grain can increased propionate production. Saponin able to
lysed protozoa cell by formed complex bonds with the sterols present on the surface of the
protozoa membrane thus disrupted the development of protozoa which causes rupture
membrane, lysed cells and dead the protozoa. Protozoa were more susceptible with saponins
than bacteria because wall of protozoa cell membrane contained cholesterol whereas bacteria
form peptide bonds with glycerol (peptidoglycan). Bacteria don’t have sterols that can bind the
saponin, so bacteria have the ability to metabolize these antiprotozoa factors from saponin with
eliminated the carbohydrate chain of saponins (Cheeke, 2000). According to Patra and Saxena
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(2010), the effectiveness of saponins can be reduced, because saponins capable to degradated
by rumen microbes. For effectiveness saponin fungtion in rumen, there were need protective
against to protected saponin from rumen microbial degradation.

Conclusion

Archidendron jiringa by Product has potential to be sources of crude protein, crude
fiber and tanin-saponin to be an alternative of natural feed aditive for sustainable animal
production
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Abstract

Indonesia need a lot of protein source such as chicken. While like now most of people
consume broiler, local chicken/KC can be used to cover. Different from broiler, KC can use
low quality feed ingredient such as durian seed ( Durio zibethimus). This research objective
was to investigate corn subtitued by durian seed for KC feed and was conducted at the
Laboratory of Animal Biology, Faculty of Agriculture, University of Sumatra Utara from May
to July 2015. Experimental design was completely randomized design (CRD) with 4
treatments and 5 replications, where the treatments were level durian seed on feed, i.e. P1 (5%),
P2 (15%), P3 (25%). Parameters were feed consumption, body weight gain, feed conversion
ratio (FCR), meat quality, i.e. protein content, cooking loss and tenderness. The results showed
that Durian seed (Durio zibethimus) could substitued corn up to 25% and Durian seed (Durio
zibethimus) influenced protein content, cooking loss and tenderness of KC meat.

Keywords: durian seed, KC, corn, body weight gain, tenderness
Introduction

One of the ingredients that is always used in chicken feed formula is corn so the need
for corn is enormous. Local chicken in Indonesia which also is called Kampung Chicken/KC
use less of corn. Only the maintenance of KC is took longer as for non-intensively about 6
months while intensively about 3 months to achieve a weight of about 1.2 kg. 60% of
Indonesia people live in villages and they could rise KC intensively and use waste which
enourmous in villages for chicken feed. According to Ginting (2017) unused enourmous
agriculture waste for example durian seed is just triggered green house gases (GHG) and harm
the environment. Utilization of durian seed is still limited. Only a third of the durian fruit are
edible, referring to Indonesia Central Bureau of Statistic (2015), there were up to 12,000 tonnes
of durian seeds that were generally dumped. In terms of nutritional content, durian seeds
contain such as crude protein, coarse fat, coarse fiber, energy and minerals that were almost
close to the nutrient content in corn flour. The purpose of this study was to examine the
utilization of durian seed as a corn substitute on performances of KC.

Methodology

This study was conducted with parameters were consisted of feed consumption, body
weight gain, feed conversion ratio (FCR), meat quality, i.e. protein content, cooking loss and
tenderness. KC DOC as much as 80 head of age 2 weeks, concentrated feed consisting of durian
seed, corn flour, rice bran, fish meal, soybean meal, coconut cake, palm kernel cake (BIS), oil
and mineral flour.
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Results and Discussion

Table 1. Consumption, Body Weight Gain, FCR, Protein Meat Content, Cooking Loss of 12
week old Kampung Chicken/KC

Treat Consumption Body weight gain FCR Protein meat Cooking loss  Tender
ments g/head/week g/head/week content ness
P1 316.22 89.16 3.72 35.19 1.149 1.92
P2 305.02 96.56 3.24 35.12 1.072 2.28
P3 301.81 90.70 3.46 35.11 0.972 2.45

Consumption

The average consumption of KC during the study was not significantly different
between treatments. Consumption on P1, P2 and P3 was influenced by the content of gelatin
in durian seeds that bind large amounts of water to give a sense of satiety. Voigt (1984) stated
that gelatin contains free fat (low), so it can reduced the energy consumed by the body without
any negative effects. Gelatin was a material capable of expanding in water and forming a water-
binding gel Cornelia et al. (2015).

Body weight gain

The average rate of chicken body weight during the study was not significantly different
between treatments (P1, P2, P3). This showed that by giving of corn flour and durian grain
flour did not give different effect to the increase of chicken body weight. The nutrient content
of corn flour and durian seed meal could be digested and used by animal well, both for basic
living and for production. Average growth of chicken body weight of all treatments was equal
to 13.16 grams/head/day. This figure was higher than the standard of KC increased body weight
gain on maintenance which was 9.8 grams/head/day.

FCR

The conversion of chicken ration during the study was not significantly different
between treatments (P1, P2, P3). The highest ration conversion was in P1 of 3.72 whereas the
lowest ration conversion was in P3 of 3.46. The lower the conversion value of the ration
indicated the more effective the use of the ration as animal feed.

Protein meat content

Protein was one of meat nutrition component. Protein was contained complete and
balanced essential amino acids. Table 1 show that there were no differencies in meat protein
content. As the nutritional levels in the rations were almost the same, hence no difference in
protein content of meat in each treatment meaned that the effect of durian seeds was as good
as corn flour for protein source.

Cooking loss

The highest rate of cooking loss in KC meat was in P1 treatment, which was 1.149
while the lowest cooking loss of KC meat in P3 treatment which was 0.972. Cooking loss
average in this study was 1.064%. According to Lawrie (1995), the normal cooking loss value
was 1.5 to 54.5%. The result of the diversity analysis showed that the use of durian seed meal
as the substitution of corn flour in the ration gave no significant effect (P> 0.05) on the cooking
loss of KC meat. This study have also done organoleptic test but not yet published which found
that chicken meat feels tender and juicy.
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KC meat tenderness

The highest score of KC tenderness was in P3 treatment which was 2.45 kg/cm2 while
the lowest score of KC meat tenderness was in P1 which was 1.92 kg / cm2. The tenderness
and texture of the meat was the most important determinant of meat quality. The tenderness
might vary among species and between muscles, as well as on the same muscle Warriss (2000).
More over,Warriss (2000) mentioned that the factors affecting meat tenderness were meat pH
(high pH will lead to increased tenderness) and fat in the product, energy levels in rations and
shrinkage. In addition, meat tenderness decreased with the increase of KC age. KC which were
tested in this study were 12 weeks old with meat pH 5,82. According to Glamoclija et al. (2015)
normal meat pH was in the range of 5.2-7 and the best quality pH was in the range of 5.7-6.
Meaning that the pH of meat in this study indicated the quality of the meat produced from the
treatments were in very good quality. In this study, the yield of meat tenderness was about
1.96-2.49 kg/cm2 which was in the range of soft meat. This was in accordance with Pearson
and Young (1971) who stated that the value of meat tenderness was divided into three parts, ie
a soft range with a scale of 0-3 kg/g, moderately 3-6 kg/g and hard with a scale of > 6 -11 kg/g.

Conclusion

Utilization of durian seed (Durio zibethimus) up to 25% could substitued corn on KC
feed. In addition, utilization of durian seed (Durio zibethimus) caused a good effect on protein
content, cooking loss and tenderness of KC meat.
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Abstract

Condensed tannins (CTs) play a very important role in ruminant feeding. However, their
chemical structure and molecular weight have effect on their biology property and efficacy to
rumen manipulation. This study was aimed to investigate the effect of CTs with differing
molecular weigh on in vitro gas production. Inclusion of high molecular weight CTs (HMW-
CT) at 2 and 4 mg/100 mg DM substrate had significantly decreased in vitro gas production
rate constant (c) (P < 0.05) and total gas production (P < 0.001).

Keywords: secondary compound, ruminant, ruminal pH, ruminal fermentation

Introduction

Plant secondary compounds including condensed tannins (CTs) plays a very important
role in ruminant feeding especially in tropical areas. Although condensed tannins that
distributed widely in feed stuff have been identified as a major factor in limiting the nutritive
value and feeding quality (Osborne and McNeill, 2001), in ruminant nutrition, CTs have been
recognized to be beneficial use such as increase rumen-undegradable protein, bloat prevention
(Waghorn, 2008), anthelmintic property (Athanasiadou et al., 2001), mitigating methane
emission (Patra and Saxena, 2011) and manipulation of rumen fermentations.

Effects of CTs on rumen fermentation have been reported differently among studies
primarily depending on their sources and concentrations used (Frutos et al., 2004). However,
recent studies by Huang et al. (2010) and Naumann et al. (2013) seem to suggest that chemical
structure and molecular weight of CTs have effect on their efficacy to manipulate rumen
fermentation. Therefore, this study was aimed to investigate the effects of CTs extracted from
tropical plant materials which has potential use as feed for ruminant with differing molecular
weight on rumen fermentation characteristics using in vitro gas production procedure.
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Methodology

Condensed tannin extracts preparation

Condensed tannins extracted from two tropical plant materials; Siamese neem
(Azadirachta indica A. Juss. var. Siamensis Valeton) leaf and manosteen (Garcinia
mangostana) peel were used as representatives of high molecular weight CTs (HMW-CT, 3612
Da) and low molecular weight CTs (LMW-CT, 2914 Da), respectively, based on their
molecular weight determined by Petlum et al. (unpublished data) using Gel Permeation
Chromatography (RID-10A, Shimadzu, Columbia, MD, USA) with procedures as described
by Huang et al. (2010). The CTs from each plant materials used in this study were extracted
using the method described by Huang et al. (2010).

Determination of in vitro fermentation parameters

The following five treatments were used: control (CONT, with no CTs
supplementation), supplemented with LMW-CT extracted at 2 and 4 mg/100 mg DM of
substrate (LMW-CT2 and LMW-CT4, respectively), and supplemented with HMW-CT
extracted at 2 and 4 mg/100 mg DM of substrate (HMW-CT2 and HMW-CT4, respectively).

Three matured rumen fistulated Saanen male goats fed 2.5 % dry matter of body weight
containing 60% Pangola (Digitaria eriantha) hay and 40% commercial concentrate (14% of
crude protein) were used as donors of the rumen fluid. Ruminal fluid collected were pooled
and strained through 4 layers of cheesecloth and then used immediately. Artificial saliva was
prepared under anaerobic conditions in a water bath at 39°C according to Menke and Steingass
(1988), the strained rumen fluid was mixed in a 2:1 ratio (artificial saliva: rumen fluid). Thirty
mL of buffered rumen fluid solution was dispensed into 100 mL calibrated glass syringes
(Toitu, TOP Surgical Manufacturing Co. Ltd., Japan) containing 200 mg DM of substrate rich
in sunflower oil (comprises of 117.6, 78.4 and 4.0 mg DM of pangolar hay, 14%CP concentrate
and sunflower oil, respectively). Syringes were incubated in water bath at 39°C for 24 h. For
above procedures, a total of 9 and 3 replicates for each treatment (from three separated run)
were used for measurements of total gas production and ruminal pH, respectively. The total
gas produced were recorded at 1, 2, 3, 4, 6, 8, 10, 12, 16, 20 and 24 h of incubation, and net
gas production values were corrected by subtracting blank values from the samples (Menke
and Steingass, 1988). Cumulative gas production data were fitted to the model of @rskov and
McDonald (1979) described as Y = a+b(1 — e*); where Y represents the cumulative gas
production at time t, a is the gas production from the immediately soluble fraction, b is the gas
production from the insoluble fraction, c is the rate of gas production (/h) and (a+b) is the
potential gas production. The contents of three syringes from each treatments were collected at
0,1, 2,4 and 24 h of incubation and immediately measured for pH using pH meter (METTLER
TOLEDO, Model S220-Kit).

Statistical analysis

Data of in vitro gas production and ruminal pH were analyzed in a Completely Randomized
Design (CRD) using the PROC GLM of SAS (1998). Multiple comparisons among treatment
means were identified using Duncan’s New Multiple Range Test (DMRT) (Steel and Torrie,
1980). Mean differences were considered significant at P < 0.05.

Results and discussion

In vitro gas production and ruminal pH
Ruminal pH and the kinetics of gas production and total gas production of each
treatment are presented in Table 1. Ruminal pH of all treatments were ranged in the normal
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value (6.70 to 6.95) for all time of incubation and were not significantly affected by CTs
inclusion. The intercept value (a), the insoluble fraction (b) and potential gas production (a+b)
were not significantly affected (P > 0.05) by CT extracted inclusion for all treatments. In
contrast, in comparison with control, only HMW-CT, at all the two inclusion levels,
significantly decreased the gas production rate constant (c) (P < 0.05). Similarly, cumulative
gas production at 24 h were significantly decreased with supplementation of all levels of
HMW-CTs. The results of this study demonstrated that CTs with higher molecular weight had
stronger inhibiting effect than that of lower molecular weight on total gas production even at
low level of supplementation (2 mg/100 mg DM). Similar to the study by Huang et al. (2010)
which reported that inclusion of condensed tannins from leucaena-hybrid Bahru (LLB) at levels
of 2 to 5 mg/100 mg DM significantly decreased in vitro total gas production compared to
control (P < 0.001). The stronger inhibitory effect of higher molecular weight of CT on gas
production probably due to its biological property such as protein-binding ability, which have
been demonstrated that the stronger protein binding ability and suppression of methane
production of LLB was due to the higher proportion of the larger molecular weight fractions
of the condensed tannins of LLB (Huang et al., 2011a; Huang et al., 2011b).

Table 1. Effects of inclusion of condensed tannins with differing molecular weights on ruminal
pH and gas production in vitro

Items Treatments SEM  P-values
Control LMW- LMW- HMW- HMW-
CT2 CT4 CT2 CT4

Gas kinetics™®

a -1.85 -2.17 -1.12 -2.46 -2.00 0.660  0.4039
b 62.46 57.34  66.56 61.21 65.60 4406 0.3061
c 0.082 0.07%  0.07%  0.05° 0.06* 0.008 0.0163
a+b 60.61 55.17 65.44 58.75  63.60 4.513  0.2429
Total gas production® 40.17%°  40.11° 41.83* 31.61° 36.28° 1.698  0.0001
pH at time (h) of incubation
0-h 6.87 6.86 6.85 6.89 6.86 0.029 0.9679
1-h 6.93 6.87 6.91 6.92 6.89 0.023  0.8102
2-h 6.90 6.84 6.84 6.89 6.95 0.027 0.2316
4-h 6.892 6.81° 6.86®°  6.89° 6.922 0.017 0.0671
24-h 6.71 6.70 6.72 6.74 6.79 0.023  0.3198

'Aa: the gas production from the immediately soluble fraction. b: the gas production from the insoluble fraction.
c: the gas production rate constant. a+b: the potential extent of gas production.

/BGas production of 24 h of incubation (mL/200 mg DM of substrate).

abepMeans with different superscript letters within a same row differ significantly (P<0.05)

Conclusion
Inclusion of higher molecular weight of condensed tannins extract have been demonstrated the
stronger inhibitory effect on in vitro ruminal gas production. However, further study on effect

of CTs with differing molecular weight on rumen manipulation and fermentation parameters
would be further investigate.
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Abstract

The present study was conducted to evaluate inclusion of dried rumen content in
growing lamb diets. Graded levels of dried rumen content (0, 10 and 20%) were
incorporated in three diets iso-energetic, iso-nitrogenous diet for lambs. Diet A
contained 0% dried rumen content while diets B and C contained 10 and 20% dried
rumen content respectively. Thirty yearling male lambs of Sudan desert sheep
ecotype Butana Ashgar with average body weight of 20 kg were used for the
feeding trial. The lambs were randomly divided into three experimental groups
having equal number and live weight. Each group was offered one of the
experimental diets for a feeding period of 49 days. Dietary treatments did not affect
any carcass parameter but it significantly affect the proportion of the Breast in the
whole sale cuts. Carcass composition parameters did not differ significantly among
the treatment groups. Muscle percentage was slightly higher in the control group,
but fat percentage was higher in group C which was fed a diet containing 20%
dried rumen content. The slaughter by products showed no significant differences
among dietary treatments. Chemical composition of meat revealed that the protein
content in the muscles of group A was slightly higher than that of the other groups,
but group C has the highest fat and lowest moisture content. Meat quality of group
C was of superior water-holding capacity and lower cooking losses, and was more
tender than that of group A and B. The meat colour of group A and B was darker
that of group C. Dietary treatments showed no significant effect among the tested
groups for taste panel scores of tenderness, juiciness, flavour, colour and overall
acceptability. However, meat from animals in group C was more desired than that
from the other groups. It is thus concluded that dried rumen content when
incorporated in lamb diets up to 20% produced carcasses which were significantly
not different from that produced by the control diet. Though not significantly
different between the different dietary treatments, but 20% inclusion level of dried
rumen content increased depot and carcass fat and overall acceptability of the meat

Key words: dried rumen content in lamb fattening
Introduction

Feed constitutes the largest single factor in the costs of production of animal
of all kinds. Feeding practices and feeds in use today range from excessively costly
to nutritionally inadequate and from highly efficient to wasteful materials. In order
to achieve successful feeding program one should be able to provide proper
nutrients at the least costs. The cost of feed, as percentage of total production costs,
accounts for about 50-60% of nutrient feeding systems and56-80% in an industrial
system (Khattak et al., 2009). Conventional animal feed in the Sudan include
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groundnut Cake, groundnuts hulls, and sorghum grain and wheat bran. The relative
abundance of these products and by-products offers a unique opportunity of fast
improvement of animal production in the country. Unfortunately, there are
constraints facing their efficient utilization. These include export of these products,
human nutrition, food industries and poultry nutrition. These crippling realities that
are characteristics of third world countries has led to the use of locally available,
and cheap industrial by-products and animal wastes as feed ingredient. The
products of livestock industry are meat, wool ,hair and hides and skin. The by-
products are blood ,rumen digesta ,hooves ,bones etc, .recycling these by-products
will reduce disposal and environmental pollution problems.

Rumen contents are abundantly available as slaughterhouse by-products and
mainly considered as waste materials, creating environmental pollution. With
appropriate processing and proper use. Rumen content could provide a valuable
source of nutrients when included in diets for various classes of livestock. Previous
studies have generally indicated that dry rumen contents contained substantial
amount of CP and utilizable energy for nutrients (Reddy and Reddy, 1980; Gosh
and Dey, 1993).

Previous studies have generally indicated that dry rumen contents contained
substantial amounts of crude protein and utilizable energy for ruminants
(Messersmith et al., 1974; Prokop et al., 1974; Reddy and Reddy, 1980; El-yassin et
al.,, 1991; Ghosh and Dey, 1993 and Salinas-chavira et al., 2007). In practice, the
high moisture of the total rumen contents as collected at the slaughter house is still
regarded as one of the obstacles that require an appropriate solution. Goodrich and
Meiske (1969) used a forced air oven to dry rumen contents and found that beside
its high economical costs, drying temperature had adversely affected the feeding
value of the crude protein component. Sun drying is an excellent approach for
tackling this problem (Abdelmawla, 1990 and Khattab et al., 1996). The objective
of this study is to Evaluate the effect of feeding dried rumen content on carcass
characteristics and meat quality.

Methodology

Study area
The experiment was conducted at the Animal production department farm,
Faculty of Agriculture and Natural Resources, University of Kassala,.

Rumen content collection and treatment

Rumen content of cattle were collected immediately after slaughtering in
plastic bags from a local slaughter house at New Halfa and transported to Animal
Production Department Farm then stored for a night at a low ambient temperature
and dried by sun which during drying were turned daily for a week to accelerate
complete drying then ground to allows easy mix with other ration ingredients.
Representative samples of dried rumen content and experimental rations were taken
for chemical analysis according to (AOAC 1975).

Experimental animals

Thirty lambs of Sudanese desert sheep (Al-Butana Ashgar) were purchased
from New Halfa livestock market. Animals were selected according to age (6-8
months) and weight which was approximately 26 kg transported Animal Production
Department Farm rested, ear tagged and given an adaptation period for two weeks.
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Adaptation period

During this period animals were fed groundnut halum and a mixture containing
equal percentage of the assigned experimental rations ad libitum. The groundnut
halum was gradually substituted by rations mixture during the first 7 days. The
rations mixture feeding continued till the end of the adaptation period.

Spraying with an acaricide solution against ecto parasites with Gematoxcine
solution and deworming with Thiabenzole as a drench solution was performed and
the Thiabenzole treatment was repeated after 15 days. Animals were also injected
by antibiotic (oxy-Tetracyciline 20%) as preventive dose.

Experimental procedure

After the adaptation period the animals were individually weighed and then
randomly divided into three groups (A, B and C) of similar number and weight. The
three groups were separately penned. Each pen was provided with watering and
feeding facilities.

Feeds and feeding

Three iso-caloric and iso- nitrogenous diets containing graded levels of dried
rumen content (A 0%, B 10% and C 20%) were used. The other ingredients were
sorghum grain, groundnut cake, wheat bran, groundnut hulls, molasses, salt and
calcium carbonate. The chemical analysis, ingredient proportion and chemical
analysis of dried rumen content and the experimental diets are given in tables (1)
and (2).

During the feeding period, animals were fed daily the assigned diets ad
libitum. The diets were offered in one meal at 7:00 am.throughout the study period
which extended for 49 days. Green fodder (Medicago sativa and Sorghum biocolor
(L) Moench) offered once a week at a rate of one kg/head/week to a void vitamin A
deficiency. Clean water was available throughout the experiment period.

Slaughter procedure and slaughter data

At the end of the experimental period, five lambs were randomly taken from
each group and transported to the department of meat production, Faculty of animal
production, University of Khartoum for slaughter. Slaughter weights were taken
after an overnight fast except for water. The animals were slaughtered following the
Local Muslim Practices i.e. by severing both the jugular veins, carotid arteries and
esophagus by a sharp knife without stunning. When complete bleeding was attained,
the head was removed at the atlantooccipital joint, the body was practically skinned
on its back and the feet were cut at knee and hock joints, the body was then hanged
using hooks and skinning was completed. The skin, feet as well as the thoracic and
visceral organs were individually weighed. Gut fill was determined as the difference
in weight between the full and empty alimentary tract. The kidneys and kidneys
knob channel fat were left intact in the carcass. The carcasses were weighed warm
and then chilled at 4c” for 24 hours; thereafter the cold carcasses were reweighed.
The tail was removed at its based and weighed. The kidneys and Kkidneys knob
channel fat were removed and weighed. The carcass was then split along the
vertebral colum into left and right sides, the left side was weighed and broken into
whole sale cuts according to M.L.C procedure (1976), these included: Neck: which
was removed by cutting through the junction of sixth and seventh cervical vertebrae
at right angle to the axis of the vertebrae. Leg and chump: was removed by cutting
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between both sixth and seventh lumber vertebrae. Single short forequarter: this joint
was removed by cutting along the posterior edge of the sixth rib, sawing through the
sternum and vertebral bodies. The loin: was separated from the best end of neck
joint by cutting along the posterior edge of the 13" rib. Best end of neck and Breast:
were removed by cutting and sawing along astraight line from apoint on the
posterior surface of 13" rib (2.5 inch from the ventral tip of the eye muscle) to
apoint on the posterior surface of the 7" rib( 3 inch from the ventral tip of the eye
muscle). The dorsal cut comprised the best end of neck and the ventral one was the
breast. Each cut was weighed and dissected in to muscle, bone, fat and trim. The
weight of each tissue was determined and recorded. The meat was covered by wet
towels throughout the dissection to prevent loss of weight by evaporation.

Samples for chemical analysis and quality determination

Longissumus dorsi muscle samples were taken from loin joint. Samples
were kept in polythenebags and frozen stored awaiting chemical analysis. Semi
membranous muscle was also removed from both sides of the carcass. Each muscle
was freed from external visible fat and connective tissues and utilized for meat
colour determination. Chemical analysis of protein, fat, ash and moisture was done
according to (AOAC 1975).

Moisture content determination: Determination of moisture content was
based on weight loss from a definite quantity of 5gm sample from longissumus
dorsi muscle, dried overnight in drying oven at 100-105 c°® for 18 hours. The dried
sample was cooled in desiccators for half hours and weighed. The moisture content
was calculated as a percentage of fresh sample weight as follows:

Moisture % = (weight of fresh sample — weight of dried sample) x 100
Weight of fresh sample

Protein content determination: Crude protein content was determined by
using kjeldahl method and calculated by multiplying the amount of nitrogen by
6.25. One gram of dried sample was weighed in Kjeldahl flasks. Two tablets of
catalyst mixture (10 parts KzSos to 1 part of CuSos) and 10 ml of concentrated
H>Sos were added. The content of the flask was digested under boiling at maximum
heat for 3 hours, and then the flask was cooled and transferred to distillation unit.
The sample was distilled by using NaoH solution. The content was titrated against
Hcl acid 0.1N and crude protein percentage calculated as follows:

N =TX0.1x 0.014 x 20 x 100
Weight of sample

T = pepate reading

C.P=Nx6.25

Ether extracts determination: Fat content was determined by ether extract
method. Three grams of dried samples was placed in soxhellet tubes. The samples
were subjected to continuous extraction with 150-200 ml petroleum ether for 5-6
hours. The flasks were then removed from the extractor and all owed to dry for 2
hours in a drying oven until no traces of ether remained. The flasks were weighed
after cooling in desiccators. The difference between the flasks containing the fat and
weight of the empty flasks was the fat weight in the samples. The calculation was
performed using the formula:

Fat % of sample = fat weight x 100
Weight of sample

Ash content determination: Ash content was determined by weighing

5grams of dried fat free sample in to dried crucibles of known weight. The crucibles
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were placed inside amuffle furnace at 550 — 600c® for 18 hours, cooled in
desiccators and weighed to determine the ash percentage as follows:
Ash % = weight of Ash x 100

Weight of sample

Quality attributes

Water -holding capacity (W.H.C): Samples weighing about 0.5gm from the
minced L.dorsi muscles were used. Each sample was placed on a humidified filter
paper (whatman No.1) kept in adesictor over saturated Kcl solution and pressed
between two plexiglass plates for 3 minutes at 25 kg load. The meat film area was
traced with a ball ben and the filter paper was allowed to dry. Meat and moisture
areas were measured with a compensating planometer.

The resulting area covered by the moisture was divided by the meat film area
to give a ratio expressed as water holding capacity of meat. A larger ratio indicates
an increase in the watery condition of the muscle or a decrease in water holding
capacity (Babiker and lawrie, 1983).

W.H.C = Loose water area — meat film area
Meat film area

Colour determination: Colour was determined on the semi-membranous
muscles. Each muscle was allowed to oxygenate for half an hour at 4°C before
colour determination. Hunter colour components L (lightness). a (redness) and b
(yellowness) were recorded using Hunter lab Tristismulus colour meter (Das>).
Subsequently these samples were frozen for cooking loss.

Cooking loss determination: Semi-membranous samples were thawed at 4°C
for 24 hours, placed in plastic bags in a water bath at 80c® for 90 minutes. Muscle
samples were then cooled in running water, dried from fluids and reweighed.
Cooking loss was determined as loss in weight during cooking and expressed as
percent of pre-cooking weight.

Cooking loss = W1 - W2 x 100
Wi

Where:

W1 = weight before cooking

W> = weight after cooking

Taste panel: Sensory panel sessions were conducted to compare some

selected sensory properties of the five treatments. The frozen meat samples (L.dorsi
muscle) from each treatment were thawed for 24 hours in a refrigerator (4°C). The
samples were then cut into equal pieces and wrapped individually in aluminum foil
and roasted in an oven at 180°C for 60 minutes. The cooked samples were then cut
into pieces and served warm.

Fifteen samples from the five treatments were evaluated at each session by semi
trained panelists (stone, et al., 1974 and Cross, et al., 1978). Panelists were
instructed to record their responses for each attribute (tenderness, juiciness, flavour,
colour and overall acceptability) according to especial scale (Appendix 2).

Statistical analysis

Data collected were subjected to analysis of variance (Steel and Torrie,
1990) of complete Randomized Design model while significant treatment means
were separated by Duncan (Duncan, 1955) multiple range test.
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Results

Carcass yield and characteristics

The data of carcass yield and characteristics of experimental lambs are shown
in Table 4. No significant differences among the treatment groups were observed for
slaughter weight, hot carcass weight, cold carcass weight, empty body weight, half
carcass weight, dressing-out percentage (on slaughter weight or empty body bases)
and chiller shrinkage. Gut fill percentage was not significantly different among the
treatment groups. Maximum gut fill (12.05%) was found in group A and minimum
gut fill (9.85%) was found in group C.

Table 4. Slaughter weight and carcass characteristics

Item Treatment groups
A0%) B(10%) C((20%) LS SE
Slaughter weight (kg) 36.60 37.40 36.38 N.S 0.62
Empty body weight (kg) 32.19 33.37 32.79 N.S 0.56
Gut fill (as % of slaughter weight) 12.05 10.77 9.85 N.S 044
Hot carcass weight (kg) 18.80 19.30 19.06 N.S 0.34
Cold carcass weight (kg) 18.30 18.85 18.38 N.S 0.37
Half carcass weight (kg) 8.75 9.10 8.88 N.S 0.19
Hot dressing (%) live body wt.base 51.31 51.62 52.09 N.S 0.30
Empty body wt. base 58.94 57.87 57.82 N.S 0.39
Cold dressing (%) live body wt.base 49.87 50.42 50.31 N.S 0.40
Empty body wt. base 56.69 56.51 55.84 N.S 042
Chiller shrinkage (%) 1.81 1.49 1.78 N.S 0.19
Total muscle (as % of cold side wt.) 56.67 56.02 56.27 N.S 0.59
Total bone (as % of cold side wt.) 19.82 20.92 19.39 N.S 0.76
Total fat (as % of cold side wt.) 16.09 19.73 21.21 N.S 1.07
Total trim (as % of cold side wt.) 6.59 6.95 5.47 N.S 0.58

No significant differences among treatment groups were observed for
carcass muscle, bone and fat percentages (Table 4). However, lambs fed ration A
tended to have a greater value of carcass muscle (56.65%) while those fed ration B
have the lowest value (56.02%). Lambs fed ration C were intermediate (56.27%).
On the other hand, lambs fed ration B tended to have a higher value of carcass bone
percentage than those fed rations A and C. Lambs fed ration C appeared to have
amore developed carcass fat than those fed rations B and A.

Non-carcass components expressed as percentage of empty body weight are
represented in Table 5. No significant difference among the treatment groups was
observed for head, skin, four feet, heart , lung and trachea, intestine (empty),
stomach (empty and full), liver, spleen, kidney, kidneys knob and channel fat,
reproductive organs, omental fat and mesenteric fat, but these values tended to be
slightly higher in group A than the other groups.

Average intestine weight (full) was significantly different (P < 0.05) among the
treatment groups. Group A (5.87%), followed by group C (5.42%) and group B
which had the least intestine weight (full) (5.24%).
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Table 5. Non carcass components ( as percentage of empty body weight)

Item Treatment groups
A (0%) B (10%) C (20%) LS SE
Head 5.23 5.13 5.16 N.S 0.05
Skin 5.96 6.04 6.03 N.S 0.08
Four feet 3.39 3.30 3.21 N.S 0.04
Heart 1.58 1.56 1.67 N.S 0.03
Lung and trachea 3.03 2.98 2.93 N.S 0.04
Intestine (Full) 5.87a 5.24b 5.42ab * 0.11
Intestine (empty) 4.08 3.84 3.83 N.S 0.09
Rumen (Full) 6.77 6.61 6.16 N.S 0.15
Rumen (empty) 3.62 3.48 3.51 N.S 0.06
Liver 3.01 2.80 3.01 N.S 0.05
Spleen 1.62 1.64 1.82 N.S 0.06
Kidneys 1.51 1.49 1.51 N.S 0.01
Kidney knob and channel fat 2.54 2.58 2.60 N.S 0.06
Reproductive organs 241 2.11 2.43 N.S 0.09
Omentum fat 2.73 2.89 2.78 N.S 0.11
Mesenteric fat 2.46 2.35 2.33 N.S 0.05

The whole sale cuts of the experimental lambs from cold carcass (left side) are
shown in Table 6. The proportion of the various whole sale cuts obtained from the
carcass sides of the experimental lambs as leg and chump, single short fore quarter,
loin, best end of neck and neck were not significantly different among the treatment
groups. However, a significant differences among the treatment groups was
observed for breast (P < 0.05) . The tail and loin weights though not significantly
different among the treatment groups, but their values were slightly heavier for
group C than for the other groups.

Joint composition of the experimental lambs expressed as percentage of joint
weight are presented in Table 7. No significant differences among the treatment
groups were observed for all joint composition.

Meat chemical composition

Meat chemical composition data of the experimental lambs are shown in
Table 8. There were significant differences among treatment groups in percentages
of protein. Group C had the highest muscle fat and lowest moisture percentage than
the other groups. No significant differences among the treatment groups were
observed for moisture, fat and ash percentage.

Table 6. Yield of whole sale cuts (as percentage of cold side weight)

Item Treatment groups

A (0%) B (10%) C (20%) LS SE
Leg and chump 32.98 32.08 32.71 N.S 024
Single short fore quarter 29.61 30.21 29.68 N.S 045
Loin 9.73 10.44 10.82 N.S 0.24
Breast 6.10b 6.86a 6.82a * 0.14
Best end of neck 6.79 7.51 7.05 N.S 0.22
Neck 8.61 8.49 8.38 N.S 0.21
Tail 5.91 6.34 7.14 N.S 0.51
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Table 7. Joint composition (as percentage of joint weight)
Item Treatment groups
A(0%) B(10%) C (20%) LS SE

Leg and chump :

Muscle 63.20 60.99 62.22 N.S 047
Bone 18.89 18.10 17.55 N.S 0.50
Fat 13.18 15.48 16.47 N.S 0.68
Trim 4.12 3.61 341 N.S 0.27
Single short fore quarter :
Muscle 59.65 57.04 58.14 N.S 0.56
Bone 22.78 22.67 21.75 N.S 0.62
Fat 12.15 15.11 14.06 N.S 0.69
Trim 5.08 4.87 5.07 N.S 0.29
Loin :
Muscle 53.89 57.53 57.60 N.S 2.09
Bone 13.34 10.72 13.16 N.S 0.71
Fat 15.44 20.49 15.84 N.S 1.21
Trim 8.81 8.40 10.34 N.S 0.38
Breast :
Muscle 59.06 54.23 54.32 N.S 1.07
Bone 20.12 18.56 18.48 N.S 0.40
Fat 13.65 18.21 16.12 N.S 1.17
Trim 7.91 9.45 9.35 N.S 1.10
Best end of neck :
Muscle 57.42 53.57 52.22 N.S 1.33
Bone 23.06 23.04 24.76 N.S 1.02
Fat 13.20 15.08 16.59 N.S 1.09
Trim 8.33 6.79 5.02 N.S 1.00
Neck :
Muscle 58.69 55.89 58.48 N.S 1.10
Bone 19.94 20.01 17.44 N.S 0.93
Fat 9.33 10.70 13.21 N.S 0.98
Trim 10.35 9.99 8.80 N.S 0.85
Tail :
Muscle 12.24 12.02 11.26 N.S 0.97
Bone 18.10 14.43 14.26 N.S 1.45
Fat 66.56 74.03 70.04 N.S 217

Meat quality attributes

Data of meat quality attribute of the experimental lambs are also shown in
Table 8. No significant differences among the treatment groups were observed for
Hunter lightness (L), redness (a) and yellowness (b). Group C had the highest values
for lightness and redness and lowest values for yellowness, while group A had the
highest values for yellowness.
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Table 8. Meat chemical composition and quality attribute (as percentage of fresh
meat weight)

Item Treatment groups
A (0%) B (10%) C (20%) LS SE
Moisture % 75.39 74.60 74.28 N.S 0.40
protein % 22,397 20.72° 20.99° ** 0,20
Fat % 1.90 1.58 2.07 N.S 0.14
Ash % 0.90 0.94 0.86 N.S 0.08
Lightness(L) 28.14 27.58 29.16 N.S 0.33
Redness (a) 7.80 7.30 8.12 N.S 0.27
Yellowness (b) 3.90 3.80 3.52 N.S 024
Water holing capacity (ratio) 1.57 1.66 1.53 N.S 0.09
Cooking loss (%) 36.91 37.72 36.52 N.S 057

Water-holding capacity values of muscle studied were not significantly
different among the treatment groups. Group C showed superior WHC values than
the other groups table (8). Although cooking loss values were not significantly
different among treatment groups, meat from group B had higher cooking loss while
meat from group C had the least cooking loss.

Subjective evaluation of meat quality is presented in Table 9. There were no
significant differences among the treatment groups for all evaluated eating quality
attributes. Colour scores were higher for group B, followed by group C, but group A
had received lower colour scores. Flavour scores were higher in group C then for
the other groups. Higher scores for tenderness were given for lambs in group B.
Juiciness scores were highest in group C and least in group B. Generally meat from
group C tended to have the highest scores for flavour, juiciness and overall
acceptability while group A tended to have the least scores for colour, flavour and
overall acceptability.

Table 9. Subjective evaluation of meat quality

ltem Treatment groups

A(0%) B (10%) C (20%) LS SE
Colour 3.78 3.88 3.84 N.S 0.07
Flavour 2.72 2.94 3.02 N.S 0.07
Tenderness 3.26 3.34 3.24 N.S 0.06
Juiciness 2.84 2.76 2.98 N.S 0.13
Overall acceptability 3.28 3.34 3.42 N.S 0.06
Discussion

Carcass yield and characteristics

There were no significant differences among the treatment groups observed
for slaughter weight and carcass weight (cold or warm). Also no significant
differences among treatment groups were found for dressing percentage either on
empty weight or live weight basis.

The values for the dressing percentage agreed with that reported by Beshir
(1996), Abouhief (1999) and Mohammed (2005). El-Karium and Owen (1987)
reported a respective dressing percentages of 45.06 and 43.35 for Sudan desert
sheep ecotype (Watish and Shugor) which were lower than the values reported in
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this study. Here, sheep ecotype differences and ration composition might be
responsible.

The gut fill percentage in this study was 12.05%, 10.77% and 9.85% for
group A, B and C respectively. Group C however gut fill percentage could be due to
increased digestibility of the diet offered which contained higher proportion of
fermented dietary material. This result agreed with the findings reported by
Mansour et al. (1988), El-khidir et al., (1989), Babiker and Mohammed (1990) and
EL-Hassan (1994). El-khidir et al. (1989) reported gut fill of Sudan desert sheep in
the range of 20.8 to 24.9, also Beshir (1996) reported gut fill of 14.54, 13.14 and
13.00 for Sudan desert sheep. These variations in gut fill could be due to type of
feed, ration chemical and Physical composition, age, species and pre-slaughter
conditions of the animals.

No significant differences were observed among the three dietary treatments
in carcass shrinkage. Carcass shrinkage or moisture loss is the proportion of the
carcass moisture lost by evaporation during the cold storage period. Generally,
carcasses with good subcutaneous fat cover suffer less loss. In addition,
refrigeration conditions and duration affect this parameter. The carcass shrinkage
values in the present study were lower than that obtained by Beshir (1996) and
Beshir (2002). These differences might possibly by due the duration, temperature
and humidity of refrigeration used as well as amount of carcass fat.

Non- carcass components were not significantly different among the
treatment groups. These findings agreed with the findings reported by Beshir (1996)
and Beshir (2002). Omental and mesenteric fat depots were greater in group A and
B than group C.

The major whole -sale cuts as leg and chump, single short fore quarter, loin,
best end of neck, breast, neck and tail were expressed as percentage of cold carcass
weight. The cut weights with the exception of breast were not significantly different
among the treatment groups. The whole - sale cuts values reported by Beshir (1996)
and Beshir (2002) for Sudan desert lambs were in line with the values reported in
this study.

In this study the carcass muscle percentage was 56.67, 56.02 and 56.27 for
group A, Band C respectively. Although group A had more percentage carcass
muscle, the total carcass muscle was not significantly different among the treatment
groups. This result was in agreement with the result reported by Beshir (1996) of
Sudan desert sheep.

Fat percentage in this study was 16.09, 19.73 and 21.21 for group A, B and
C respectively, and was not significantly different among the treatment groups, but
groups Band C which were fed dried rumen content, had the highest total fat
percentage than the control. These results were higher than that reported by Beshir
(2002), but lower than that reported by Beshir (1996).

Bone percentage recorded here was 19.82, 20.92 and 19.39 for group A, B
and C respectively, which had no significant effect among the treatment groups.
Group B recorded the highest total carcass bone percentage, while groups C
recorded the least value. Total bone percentage reported in this study was greater
than that reported by Beshir (1996) and Beshir (2002). This variation in bone
percentages might be due to differences in diets and age which affected carcass
composition.

Joint composition expressed as percentage of joint weight is shown in table
(7). No significant differences among the treatment groups were observed for leg
and chump, single short for quarter, loin, best end of neck, breast, neck and tail
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muscle, fat and bone. Generally group A in most joints tended to have greater
muscle and lesser fat than the other groups. On the other hand fat in all joints was
greater in group B and C. The increased muscle in group A might be due to its
carcass weight. These finding were in line with that reported by Beshir (1996) for
sheep fed graded levels of Karkadeh seeds and Beshir (2002) for sheep fed graded
levels of Water Melon seed cake.

Meat chemical composition

Meat protein percentage in this study was significantly different among the
treatment groups. Group A recorded the highest protein, while group B recorded the
least protein percentage. The values for meat protein percentage in this study was
lower than that reported by Beshir (2002) who found (22.75, 22.75, 22.75, 22.75,
and 22.58) for lambs fed graded levels of Water Melon seed cake. Fat percentage in
this study was not significantly different among the treatment groups. Group C
recorded the highest fat percent and group A recorded the lowest fat percentage.
The values for fat percentage in this study were lower than that reported by Beshir
(1996) and Beshir (2002).

Moisture percentage was not significantly different among the treatment
groups. Group C had the lowest moisture percentage which coincided with its
highest fat percentage. The values for moisture percentage reported in the present
study were in close line with the results reported by Beshir (1996) and Beshir
(2002). Ash percentage was not significantly different among the treatment groups.
Group C had the lowest values for ash percentage which coincided with its highest
fat percentages. These findings agreed with that reported by Beshir (1996), but in
contrast with that reported by Beshir (2002).

Meat quality attributes

The superior water- holding capacity found in the meat from group C could
be explained by the high carcass fat of this treatment. Increased water- holding
capacity is found to associate with increased fatness (Lawrie, 1979). Lower cooking
loss was found in meat from group C, while highest cooking losses were found in
group B. These differences in cooking loss could be attributed to differences in
water-holing capacity already mentioned. The values of cooking loss in this study
were highest than that reported by Beshir (2002). Hunter colour components
indicated that group A and B were darker in colour than group C. This finding
accorded with myoglobin concentration in meat which decreases as the percentage
of intramuscular fat increases (Janicki et al., 1963).

The results of all the tasted attributes i.e. colour, flavour, tenderness,
juiciness and overall acceptability were not significantly different among the
treatment groups. On the other hand, all attributes tended to have higher scores in
group C. This might be associated with increased fatness in this group over the
others.

Conclusion

The protein and energy values of dried rumen content are high enough to allow its
inclusion in diets as protein and energy sources for ruminants. Dried rumen content up to a
level of 20% in lamb diets increased but not significantly carcass and meat fat and improved
make quality outhauls. Dried rumen content had no deleterious effect on ruminant livability.
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Abstract

This study aims to examine the relationship between length of eating and ruminating time to
changes of rumen pH, and length of ruminating time with the intake of crude fiber. The
materials were used 30 lambs aged 3-4 months old with body weight 13.75 + 2.46 (CV
17.90%). Fed with a complete feed form of pellet contained 14-18% of crude protein and 70-
75% of total digestible nutrients. The length of eating and ruminating time was observed
through direct observation of lambs every 5 minutes for 2 x 24 hours. Intake of rumen fluid
was done at 0 hours (before eating) then 3 hours (after eating). The data were analyzed using
correlation and regression analysis. The correlation of rumen pH change 3 h after feeding has
strongly negative correlation (r = 0.81) with ruminating at moderate negative (r = 0.59) eating
time, and has strongly negative correlation (r = 0.60) with total chewing (eat and rumination).
The relationship between the intake of crude fiber with ruminating time was strongly positive
(r = 0.80). The ruminating time was very influential on the change of rumen pH. In order to
maintain the rumen pH to be neutral pH then the time range required was 405-460 minutes. It
can be achieved if the lambs consume crude fiber feed as much as 280-300 g.

Keywords: eating and ruminating behaviour, chewing time, lambs
Introduction

The normal conditions of physiological rumen such as pH is essential for the
sustainability of the fermentation process of feed in the rumen. If the rumen pH is low (acid),
it will adversely affect the rumen microbe, in turn will interfere the fermentation process of
feed by rumen microbes. Therefore, the digestion and absorption of nutrient feed is not optimal.
The pH conditions of the rumen to remain normal can be maintained by the buffer. Saliva
produced from the mastication process is one of the good buffers to maintain rumen pH (Jiang
et al., 2017). Saliva can be produced from the process of mastication. The length of chewing
time (eating and ruminating) is influenced by the form of feed and the nutrient content of feed
(Suzuki et al., 2014). Chewing during eating aims to minimize feed particles to be easy to
swallow and the chewing during ruminations aims to minimize the size of feed particles that
are returned to the mouth for easily passing through the rumen. Suspected rumination activity
gives a greater influence on salivary secretion and will affect the change of rumen pH. The
content of crude fiber is one of the factors that affect the chewing time. The higher the crude
fiber of feeds, the higher time the rumination to optimalize feed to digest (Maktabi et al., 2016).
The longer the rumination time, the more saliva will be generated and the availability of buffers
to keep the rumen pH is sufficient. In the other hand, high crude fiber in the feed causes the
proportion of other important nutrients to be low and decrease the digestibility of the feed.

Based on that discussion, it is important to compare the length of eating time with the
length of ruminating time in the rumen pH changes and to know the optimal amount of crude
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fiber intake in the length of ruminating time. The benefit of this research is to know the
relationship between length of eating and ruminating time in rumen pH changes.

Methodology

The materials used in this study were 30 lambs aged 3-4 months with body weight 13.75
+ 2.46 (CV 17.90%), raised in individual cages equipped with drinking and feeding bunk. The
feed was a complete feed form of pellet. Crude protein content ranges from 14-18% and total
digestible nutrient ranges from 70-75%. The crude fiber intake was calculated from the
percentage of crude fiber feed multiplied with dry matter intake.The length of eating and
ruminating time was observed through direct observation of lambs every 5 minutes for 2 x 24
hours. The time of rumination was calculated during the lambs chewing but not in the feed
bunk. Intake of rumen fluid was done at 0 hours (before eating) then 3 hours (after eating). The
rumen fluid was taken using a plastic tube inserted slowly into the mouth and then vacuumed
with a vacuum pump. The rumen fluid sample was filtered and pH was measured using
Eutech® pH meters. The data were analyzed using correlation and regression. The relationship
between two observed variables was known correlation coefficient. According to the method
of Santoso (2005), the coefficient value were 0.00 - 0.19 (very low), 0.20 - 0.39 (low), 0.40 -
0.59 (moderate), 0.60 - 0.79 (strong), and 0.80 - 1.00 (very strong).

Results and Discussion

Based on Table 1. the relationship of rumen pH change 3 hours after eating has strongly
negative with the ruminating time (r = 0.81), moderate negative(r = 0.59)with eating time, and
strongly negative (r = 0.60) with total chewing (rumination and feeding). The graph illustrates
that the time of rumination gave a stronger influence in the change of the pH rumen than that
of the eating time. This is in line with Yang and Bauchemin (2006) that chewing time increases
especially when chewing ruminations increase saliva secretion and will provide enough buffer
to maintain rumen pH. Overall, the total time of eating and ruminating illustrates that the less
the time intake of the feed, the greater the decrease in rumen pH. This is due to the influence
of chewing activity affect the number of saliva secretion (Krause et al., 2002). Based on the
equation (Table 2), the rumen pH decreased greatly when the duration of ruminating time was
less than 457 minutes, the eating time less than 485 minutes and the total length of chewing
(eating and ruminating) was less than 683 minutes.

Table 1. Body weight, dry matter intake, crude fiber intake, ruminating time and change of
rumen pH

Parameter Ranges Average Standart Deviasi
DM intake (g/day) 313.34 to 2034.46 1058.57 455.92
CF intake (g/day) 25.63 t0 277.30 127.33 74.71
Eating time (minute) 110 to 545 267 101.21
Ruminating time (minute) 3510510 262 132.71
Rumen pH at 0 time 5.70 to 7.50 6.93 0.49
Rumen pH at 3 time 5.10 to 7.20 6.37 0.74
Change of rumen pH -2.201t0 0.30 -0.56 0.67

Based on Table 2, the relationship of the crude fiber intake has strongly positive
correlation (r = 0.80) with ruminating time. It means that the higher the intake of crude fiber,
the higher the ruminating time, but at the some points, the length of rumination began to
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decline. Based on the equation (Table 2), the optimal intake of crude fiber was 281.72 g that
resulted 409 minutes of rumination length. The strong relationship between ruminating time
and the intake of crude fiber was caused by rumination aimed in breaking feed particles into
smaller and easier to be digested. The higher the crude fiber content in feed, the higher the
particles should be broken down into smaller, thus causing the increase of ruminating time
(Jalali et al., 2012).

Table 2. The result of equation graph relation of eating and ruminating time, and total chewing
time with change of rumen pH and graph relation of crude fiber intake with ruminating time
Parameter Equation R? r
Correlation of crude fiber intake and  y=-0,005x%+ 2,8172x + 12.527 0.63 0.81
ruminating time
Correlation of ruminating time with vy =-7E-06x?+ 0.0064x - 1.6769  0.64 0.80
change of rumen pH
Correlation of eating time and change vy = -1E-05x? + 0.0097x - 1.9551  0.35 0.59
of rumen pH
Correlation of total chewing time and vy = -3E-06x? + 0.0041x - 1.5594  0.36 0.60
change of rumen pH

Conclusion

Based on the results of this study, it can be concluded that the ruminating time is very
influential in rumen pH changes. To maintain the neutral rumen pH, it requires 280-300 g of
crude fiber and It can be achieved if the lambs consume crude fiber feed as much as 280-300
g, at least.
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Abstract

This study was aimed to determine the digestibility of feed on young and mature sheep through
the fecal forensic by means of fecal particle distribution. The study was conducted in November
2016 to April 2017 at the Faculty of Animal and Agricultural Sciences, Diponegoro University,
Semarang. Six young male thin-tailed sheep 4-5 months old and 6 thin-tailed mature sheep 12-
14 months old were used and reared in individual pens. The parameters observed were the
proportion in percentage of fecal coarse particles proportion diameter > 0.5 mm, medium
particles > 0.01- <0.5 mm and fine particles <0.01 mm, and feed digestibility. The dry matter
DMD and organic matter OMD digestibility values were determined by digestion trial total
collection method. The data of feed digestibility were then correlated with the proportion of
fecal particles. The results showed that correlation between DMD and the proportion of coarse
particle and medium particles was weak, being 0.24 and 0.07, respectively, while the fine
particles was found strong r=0.90. Similarly, the correlation value between OMD and the fecal
particles proportion were found medium r=0.64, weak r=0.39 and strong r= 0.94 for coarse,
medium and fine particles, respectively. It can be concluded that proportion of fine fecal
particles could be used to determine DMD and OMD for young and mature sheep.

Keywords: young sheep, mature sheep, forensic, fecal particle

Introduction

Nowadays, the demand of lean meat increased for health reason. Lean meat can be
obtained from lambs meat. Liu et al. (2015) reported that the quality of the lambs meat
physically is more tender and chemically has lower fat than that of mutton. Moreover, fattening
lambs also can speed up the production and the economic turnover. Fattening lambs is an effort
that can be performed by lambs to increase productivity (Martawidjaja et al., 1997). However,
the digestive organs of lambs and their function at this phase are still developing, so the ability
to digest solid and fibrous feed still in growing and change fast. Therefore, to provide an
appropriate feeding to fulfill the lamb requirement, the knowledge on feed absorbed by animal
must be considered. To determine the feed compounds or nutrients which absorbed by animal,
it is required the feed evaluation, and one of the conventional methods and commonly used is
digestion trials. The value of this feed digestibility is trusted to describe the feed utilization
(Zinn et al. 2007) but the digestion trials are expensive, laborious and time consuming, and
may not fit with the fast change of digestive organs function or for periodically evaluation in
animal operations.

Santosa et al. (2015) introduced the fast and practical method to determine feed
digestibility by using fecal characteristics - called forensic test - by means of the fecal particles
proportion and reported that proportion of fecal particles has correlation to the feed digestibility
and could be used to scan the feed utilization in mature goats. The proportion of smaller
particles indicated the proportion of feed digested properly, so the higher proportion of small
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particles indicated the more feed absorbed. Ramond et al. (2005) reported that the feed
digestibility declined when the large particle sizes in feces increase. Currently, forensic tests
have not been tested yet in the digestive organ of young sheep, considering the digestive organ
of young and mature sheep was different. Therefore, it is necessary to evaluate whether the
fecal forensic test that can be applied for digestibility evaluation on young sheep.

This study aimed to determine correlation between fecal particles proportion and feed
digestibility on lambs. The benefit of this study was to provide a simple and accurate method
to determine feed digestibility to allow proper feeding management at fattening young sheep.

Methodology

The experiment used six 6 young male thin tailed lambs 3 months old with the average
body weight of 17.44 kg CV 2.70% and 6 mature thin tailed rams 12-14 months old with an
average body weight of 26.60 kg CV 4.04%. The animals were purchased from animal farmer
in Boja, Kendal, Central Java.

During the study, the young and mature sheep were raised in the individual pen with
free access to water. The pellet feed was given adlibitum composed of Napier grass, soybean
meal, rice bran, mineral mix, dried cassava, wheat bran and molasses to give crude protein CP
12% and total digestible nutrients TDN 55%. A digital scale 10 kg capacity with 1 g precision
to weigh the feces, a sieve with opening size of 0.01 mm and 0.5 mm diameter was used to
separated feces in medium and coarse size, while the loss part from 0.01 mm was determined
as the fine particles. The method is figured in Figure 1.

Figure 1. Sieving feces to separate particle size of feces

The particle weight was oven-dried at 135 C for 2 hours to obtain dry matter of the
particles. An analytical scale with the precision of 0.001 g was used to weigh the fecal particles
sieved. Meanwhile, the feed digestibility dry matter and organic matter was determined by
using a total collection method for 7 days. Feces were taken to get the dry matter DM and the
fecal particles. In the fecal particle’s test, feces collected was weighed in 10 g and 3
replications, then soaked them in 50 ml water for 24 hours and then the feces was sieved with
opening size diameter 0.5 mm and 0.01 mm to find out the distribution of fecal particles size
which was measured to the initial feces weight. The proportion percentage of fecal particle size
was correlated to the digestibility.

Results and Discussion

Correlation between each fecal particle size proportion and dry matter and organic
matter digestibility are presented in Table 1. The results showed that the correlation between
dry matter digestibility and the proportion of coarse and medium particles was weak, 0.24 and
0.07, respectively, while the fine particles was strong r=0.90. Similarly, the correlation value
between organic matter digestibility and the fecal particles proportion were found medium
r=0.64, weak r=0.39 and strong r= 0.94 for coarse, medium and fine particles, respectively.
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Table 1. Correlation among each fecal particle size proportion coarse, medium, fine
particle and the dry matter and organic matter digestibility

Correlation value r
Dry matter Strength Organic matter Strength

Particles size
diameter, mm

digestibility  correlation digestibility correlation
Coarse; >0.5 0.24 weak 0.64 moderate
Medium; 0.01 - 0.5 0.07 weak 0.39 weak
Fine; <0.01 mm 0.90 strong 0.94 strong

Proportion of fine fecal particles diameter <0.01 mm showed a strong relationship to
the digestibility and it indicated that this fine particle size proportion can be used to predict the
digestibility. This condition can be explained by the fact that smaller particles give a broader
surface per unit weight of feed and allow to rumen microbes, digestive enzymes to digest the
feed. Degradation of fecal particle size is resulted from all processes that occur in every site of
digestive organ from mouth, rumen, and intestine either mechanically or enzymatically. The
smaller the particles of degradation give higher digestibility values, and therefore the feed can
be absorbed and utilized in animal body. Syahrir et al. (2008) stated that the higher the
degradation of dry matter and organic matter give the higher nutrients of feed that can be
utilized to meet the nutritional requirement of animals.

Conclusion

This study showed that distribution of fecal particles size, especially the fine particle
size <0.01 mm has a strong relationship to dry matter and organic matter digestibility.
Therefore, the fine fecal particle size could be used to determine feed DM and OM digestibility,
or in another words the proportion of fecal particle size could also be used to monitor the
performance of digestive organ to digest the feed.
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Abstract

Many studies have shown that the restriction of vitamin A in ruminants is positively correlated
to high marbling score during the fattening time. This study aims to determine the effects of
vitamin A restriction on serum metabolic parameters, carcass performance in Korean native
steers during fattening period. In study 1, 60 Korean native steers were divided into two groups
supplied following diets containing 890 1U/kg, with 8,000 IU (control), 3,000 IU (T1) and 0
IU (T2) of supplemental premix vitamin A/kg of DM. Body weight was measured monthly.
Serum vitamin A levels and metabolic parameters were detected by using HPLC and automatic
analyzer, respectively. We found that vitamin A restriction did not affected the body weight as
well as average daily gain. Serum vitamin A was clearly reduced in T2 group (P<0.05)
paralleled with the elevation of blood urea nitrogen, albumin and NEFA compared to control
(P<0.05). In study 2, another 20 Korean native steers were divided into two groups with the
diets containing 890 IU/kg, with 8,000 IU (control) and 0 IU (T) of supplemental premix
vitamin A/kg of DM. As a result, marbling score in T group is numerically higher than control
(P>0.05), T group had higher proportion of grade>1 and >1+, however PPARy, aP2, SCD
genes in subcutaneous fat showed no difference (P>0.05). In conclusion, restriction of vitamin
A during fattening has potential to improve the meat quality, and its regulation of blood
parameters would become the metabolic markers in Korean native steers during the fattening
period.

Keywords: vitamin A, blood metabolites, carcass traits, Korean native steers

Introduction

Marbling score is an essential factor for high quality beef production which both meet
the satisfaction of consumers and producers in many parts of the world (Arnett et al., 2009).
Vitamin A is a fat soluble vitamin, which is required for the maintenance of normal vision. The
negative correlation between serum vitamin A level and marbling scores was first revealed by
the vitamin A restricted study of Japanese black cattle (Oka et al., 1998). Currently, many
studies on vitamin A restriction showed the enhancement of marbling score (Gibb et al., 2011,
Pickworth et al., 2012), however others showed that there was no effect on marbling in
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finishing beef cattle (Gorocica-Buenfil et al., 2007, Bryant et al., 2010), also the effect of
restricted vitamin A on carcass traits of Korean natives is not clear yet. Moreover, although the
previous data showed some relationships between different serum vitamin A level and blood
metabolic parameters within a narrow range of vitamin A restriction during the fattening period
of beef cattle (Wang et al., 2014), it is still not clear between serum vitamin A level and blood
metabolic parameters under the restriction of vitamin A from vitamin premix during the
fattening period of Korean native steers.

Therefore, we aimed to find the relationship between vitamin A restriction and carcass
straits as well as some metabolic responses in the blood to the vitamin A restriction in Korean
native steers.

Methodology

Animals and management

All procedures involving animals were approved by the Animal Care and use
Committee of Konkuk University prior to the experiments (Certificate No: KU16134). In study
1, 60 Korean native steers (15 to 24 months old) were divided into two groups supplied
following diets containing 890 IU/kg, with 8,000 IU (control), 3,000 IU (T1) and 0 IU (T2) of
supplemental premix vitamin A/kg of DM. Body weight was measured monthly. In study 2,
another 20 Korean native steers (16 to 24 months old) were divided into two groups with the
diets containing 890 IU/kg, with 8,000 IU (control) and 0 IU (T) of supplemental premix
vitamin A/kg of DM.

Serum vitamin A and metabolite analysis

Blood samples collected from jugular vein of each beef steer were used for the
determination of vitamin A levels and metabolic parameters by using HPLC and automatic
analyzer, respectively.

Carcass traits and gene expression

Carcass traits were obtained at 30 months old from the slaughter house. The measuring
method is based on the Korean beef carcass-grading system included quality and yield (Moon
et al. 2003). The expression of PPARy, aP2, SCD genes were detected by real time-PCR.

Statistical analysis

The result values were shown as the means with standard errors. The data of serum
vitamin A, growth performance and blood metabolic were analyzed by Duncan’s multiple
range test using one-way analysis of variance (one-way ANOVA), The data of carcass traits
were analyzed through the Student’s #-test. In all cases, significance was set at P<(.05.

Results and discussion

As a result, the body weight of Korean native steers from 15 months age to 24 months
age did not show the significant between the treatment and control. The total average daily gain
also showed no significant differences in groups.

In the initial four months, the concentration of serum vitamin A in control, T1 and T2
maintained the similar (P>0.05), followed by the concentration of serum vitamin A in T2 was
significantly decreased by feeding feedstuff contain 0.89/g vitamin A (P<(0.05) between the 20
and 24 months age, while there were no change on control and T1 group. It implied that
although intake of vitamin A was reduced by the restriction, the concentration of serum vitamin
A was maintained by released vitamin A from liver which was similar to previous findings
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(Pickworth et al., 2012). With process of vitamin A restriction, the storage of vitamin A in liver
was reduced; it was not enough to maintain the balance of serum vitamin A. Therefore it caused
the decrease in T2 serum vitamin A (0.89 IU/g), in which vitamin A was absolutely removed
from vitamin premix. No change of serum vitamin A level in T1 (3 IU/g) provide an evidence
that the liver is still be able to maintain the serum vitamin A with 3 [U/g premix vitamin A in
the feedstuff by its regulation on vitamin A.

In the previous studies, the metabolic profile test (MPT) was established as a tool for
early monitoring the health status in dairy herds (Kida 2002). Vitamin A deficiency promotes
the exfoliation of epithelial cells so as to facilitate the formation of urinary calculus.
Considering of vitamin A restriction, MPT parameters should be inspected to monitor of
metabolic status in ruminants. Blood urea nitrogen in treatment group showed the higher value
than control group (P<0.05). In the previous research reported that lower level of vitamin A
was compared with the higher level of urea nitrogen (Adachi et al., 1999). Blood urea nitrogen
is an indicator of protein intake, blood urea nitrogen increases with the increase of protein
intake (Broderick and Clayton). Meanwhile, the albumin, creatinine and NEFA were
significantly higher in T2 group than in control group. Albumin is a type of protein produced
from liver which maintains fluid balance in the body (Rall et al., 1995). Creatinine is a molecule
that generated from the metabolism of muscle, which is important for energy production in
muscles. Creatinine is transported to the kidney by the way of bloodstream as an indicator of
kidney function (Rule et al., 2004). The creatinine level in the blood will increase by the poor
clearance in kidney. NEFA is used as an indicator for energy metabolism, the transportation of
NEFA into blood provides energy to tissue throughout the body, however too much serum
NEFA can lead to toxic (Adewuyi et al., 2005).

As for the result of carcass traits, although there was no difference in marbling score
between the two groups (P>0.05), T group had higher proportion of grade>1 and >1+ (based
on beef carcass grading system in Korea). In addition, fat color in T group was higher than that
in control (P<0.05). Meanwhile, PPARy, aP2, SCD genes in subcutaneous fat showed no
difference between the two groups.

Conclusion

All things taken together, these results suggest that vitamin A restriction from vitamin
premix can be contributed to the higher proportion of high quality beef, and serum urea
nitrogen, creatinine, albumin and NEFA may be used as the metabolic markers in Korean native
steers during the fattening period.
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Abstract

In order to promote the use of spent mushroom substrates (SMS) as cattle feed, we evaluated
the quality of the silage made of enokitake (Flammulina velutipes) SMS containing a long-cut
sweetcorn stover (L-SMS), and effect of this silage on chewing activity in ruminants. Three
kinds of silage were used: 1) conventional corn silage (control), 2) conventional enokitake SMS
silage (C-SMS) and 3) L-SMS. These silages were measured to evaluate the quality, and then
given to Friesland ewes for 11 days, with the first 7 days and second 4 days used for adaptation
and measurement, respectively. The behaviour of ewes was recorded by video cameras during
4-day measurement period. Both SMS silages were rich in crude fibre and poor in NFE,
suggesting that these may suitable for roughage. The results based on sensory evaluation
showed that qualities of both SMS silages were not inferior to control silage, although both
SMS silages showed lower lactic acid levels and higher pH values than control silage. There
was no significant difference in dry matter intake of ewes among groups, suggesting that SMS
silages have no adverse effect on palatability. Comparing with control group, total chewing
time was significantly shorter in C-SMS group, but such tendency was not found in L-SMS
group. Similar trend was found in the numbers of chews. In conclusion, it is suggested that L-
SMS is much superior to C-SMS when it was used as roughage for ruminants.

Keywords: spent mushroom substrate, silage, roughage, chewing activity, ruminants.

Introduction

Enokitake (Flammulina velutipes) is one of the most eaten mushrooms in Japan and
produced primarily in Nagano prefecture. Unfortunately, the spent mushroom substrate is
recognized to be a waste agricultural biomass, although the substrate of enokitake is mainly
composed of feed materials, such as corncob and rice bran. Consequently, many studies have
been performed to use SMS as cattle feed (Oh et al., 2010; Xu et al., 2010; Kim et al., 2015),
but practical use of SMS for that purpose seems to be difficult, because of its low nutritional
value for cattle feed. However, it may be impossible to use more nutrient-rich materials for
mushroom substrates, because of overnutrition. Kim et al. (2015) reported that SMS silage
could be used as a roughage source for beef cattle, but this depressed rumination activity,
because of its small particle size.

Against this background, we have planned to establish a successive production system
of mushroom and roughage: more specifically, producing mushrooms with substrates
containing long-fibre materials and using the resultant SMS as roughage. We selected long-cut
sweetcorn stover as a long-fibre material, because this is one of the main crops in Nagano
prefecture and has been used as cattle feed previously. Recently, we have established the
method to produce enokitake with a substrate containing long-cut sweetcorn stover. In the
present study, we evaluated the quality of silage of enokitake SMS produced according to the
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above method and effect of this silage on chewing activity in ruminants.

Methodology

Diets

Three kinds of silage were used: 1) conventional corn silage (control), 2) conventional
SMS silage (C-SMS) produced by lactic fermentation of conventional enokitake SMS, 3) long
fibre SMS silage (L-SMS) which was produced by lactic fermentation of enokitake SMS
containing long-cut (30 mm) sweet corn stover.

Animals, feeding and measurement

A total of four Friesland ewes (1-5 years old, average body weight of 55.7 + 3.0 kg) were used
according to a randomized block design with four replicates. Each animal was housed in an
individual pen and allocated to one of the 3 dietary groups (control, C-SMS and L-SMS) and
given free access to feed and water for 11 days, with the first 7 days and second 4 days used
for adaptation and measurement, respectively. A commercial concentrate diet (CP 16%, TDN
72%) was also given at a rate of 1.2% of body weight. The behaviour of ewes was recorded by
video cameras during 4-day measurement period.

Analysis

The quality of these silages was evaluated by measuring proximate composition, NDF, pH,
lactic acid concentration and sensory analysis. Data on behaviour were analysed by Tukey-
Kramer test.

Results and discussion

Quality of silages

CP level of control silage was 3.5%, and those of both SMS silages were about 3.5
times greater than that, which is due to high CP content of substrates for enokitake. Crude fibre
level was 19% in control silage and 25% in C-SMS silage and 23% in L-SMS silage. NFE level
was 70% in control silage and about 46% in both SMS silages. Judging from these values, SMS
may be suitable for roughage. The results based on sensory evaluation showed that qualities of
both SMS silages were not inferior to control silage, although, comparing with control silage,
both SMS silages showed lower lactic acid levels and higher pH values, which may be due to
low NFE level in both SMS silages. To improve their fermentation quality, it may be necessary
to provide cheap carbon sources which can be utilised easily by lactic acid bacteria.

Feeding trial

Dry matter intake tended to increase in C-SMS group, which may be due to the fact that
this silage was less bulky than other silages. Little difference was found in DM intake between
control and L-SMS groups. Therefore, it seems that SMS silages have no adverse effect on
palatability in ewes. In this connection, previous studies showed that sheep and cattle did not
refuse SMS although it has the unique smell (Xu et al., 2010; Kim et al., 2015). Comparing
with control group, chewing time during eating and ruminating was numerically shorter in C-
SMS group, and total chewing time significantly shorter in C-SMS group (Figure). However,
such tendency was not found in L-SMS group: this group always showed similar values to
those found in control group. The number of chews during eating and ruminating showed
similar pattern to the results of chewing time.
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Figure. Chewing activity of ewes given SMS containing long-cut sweetcorn stover.
Conclusion

It is clarified that L-SMS had no adverse effect on palatability in ewes and stimulated
their chewing activity, and suggested that carbon sources utilised easily by lactic acid bacteria
should be used in silage preparation to improve fermentation quality.
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Abstract

This experiment was conducted to investigate Cymbopogon citratus and Psidium guajava
effects on rumen fermentation involving total gas production and response of nutrient
degradability for 96 h using in vitro gas production method. Rumen fluid were collected from
four ruminally cannulated Saanen goats, which accepted a Total Mixed Ration (TMR) feed
based on Pangola hay and concentrate (50:50) followed by treatments (T1=TMR; T2= TMR+
5% Cymbopogon citratus of total feed in DM; T3= TMR + 5% Psidium guajava of total feed
in DM). A statistical analysis used computer package analysis SPSS (version 18). Differences
between means were determined by Tukey’s Honest Significant Difference Test P<0.05. All
effects of treatments were significantly different (P<0.001) with control treatment. However,
comparison of Cymbopogon citratus and Psidium guajava was expressed in similarly mode.
Essential oils as major compound of these plants played as antimicrobial interrupting bacteria
microorganism diversity. Based on this study, it could be concluded that Cymbopogon citratus
and Psidium guajava were recommended to carry out investigations.

Keywords: goat, in vitro, gas production, Cymbopogon citratus, Psidium guajava
Introduction

A continuing strategy to modulate secondary ruminal fermentation using
supplementary leave including herb is still a hot issue discussed. Cymbopogon citratus and
Psidium guajava, a group of potentially tropical plants were reported to treat human health
since long times ago as antiseptic and antimicrobial. Prasad et al. (2010) described that
Cymbopogon citratus played the volatile sign as essential oils expressing antifungal mode in
in vitro and in vivo to possess dermatophytes. Also, Pal et al. (2015) supplemented 46.69/Kg
Psidium guajava influencing biomass production in vitro of microorganism in ruminal sheep.
Moreover, a common technique for evaluation of feeds or new feeds for ruminants is in vitro
gas production technique. This way is cheap, convenient, and fast allowing immense number
of samples to be handled in a short time. Therefore, this study was undertaken to study the
polyphenol compound of Cymbopogon citratus and Psidium guajava and their effect on total
gas production and degradability response in Saanen goats.

Methodology

Animals and analysis of sample collection

In vitro incubations were conducted at Animal Nutrition laboratory Suranaree
University of Technology as outlined previously (Menke and Steingass, 1998) with rumen fluid
collected from four ruminally cannulated (40 mm internal diameter) Saanen goats (body
weight=52+6.42) Kg before morning feeding. All the animals were offered a total mixed ration
(TMR, forage: concentrate ratio 50:50), based on Pangola hay (particle size >4cm) and
concentrates, in two meals (60% at 9:00h and 40% at 17:00 h) at approximately 0.8 times the
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voluntary feed intake previously determined ad libitum (37 g DM/kg metabolic weight and
day) with differential treatments (T1=TMR; T2= TMR + 5% drying Cymbopogon citratus of
total feed in DM; T3= TMR + 5% drying Psidium guajava of total feed in DM). Initial level at
5% of total feed were chosen as higher supplementation of phytochemical plant following
previously studies (Wanapat et al., 2008). Animals had continuous access to clean drinking
water. Formulation and chemical composition of the diet is exhibited in Table 1. Moreover,
feed samples analysis (see table 1) had been prepared (ISO 6498:2012) and analysed for DM
(1SO 6496:1999), ash (1ISO 5984:2002), and crude protein (ISO 5983-2:2009). Neutral and acid
detergent fibers (aNDF and ADF) had been determined using a fibre analyser (Ankom
Technology Methods 13 and 12), respectively. Cumulative gas production data and their
fractions were fitted to the model of Orskov and McDonald (1970) by NEWAY computer
package program.

Table 1. Formulation and chemical composition of the experimental diet*

T1 T2 T3
Ingredients (g/kg DM)
Pangola hay 500 500 500
Cassava seed 30 30 30
Cassava pulp 190 190 190
Rice brain 50 50 50
Molasses 40 40 40
Palm meal 130 130 130
Soybean meal 40 40 40
Urea 10 10 10
Mineral® 8 8 8
Premix 2 2 2
Cymbopogon citratus mash - 10 -
Psidium guajava mash - - 10
Chemical composition, g/lkg DM

Organic matter 699.2 838.9 819.1
Crude protein 122.4 125.3 124.0
Ether extract 63.1 373 38.3
Neutral detergent fibre 822.4 641.2 630.2
Acid detergent fibre 667.0 3435 3215
Acid detergent lignin 78.8 63.7 74.7

2n=10; ° Contained (g/kg): NaCl (988.7), Mg (5), P (1.5), Zn (0.32), Ca (2.5), Fe (1.6), Co (0.045), I (0.125), and Mn (0.21)

Statistical method

Data were analysed as a compare means into one-way ANOVA with a treatment and
measurement as factor and dependent list, respectively using computer package analysis SPSS
(version 18). Differences between treatment means were determined by Tukey’s HSD (Honest
Significant Difference) Test that be declared the significant differences at P<0.05.

Results and Discussion

The effects of plant supplementation are presented in Table 2. In vitro gas production
was carried out completely at 96 h. The trend in vitro gas production of Cymbopogon citratus
(T2) and Psidium guajava (T3) toward control (T1) are depicted in Figure 1. An inclusion of
T2 and T3 containing polyphenol fraction could intrude the bacteria community to ferment and
digest soluble and/or insoluble fractions on feed particle. Apart of lower effect from other
studies, this study applied higher level with 5% of total feedstuff tending to directly possess
bacteria at 4 h onwards. As result, T2 and T3 were appeared at similar point before they walked
away against to T1 by lower level of gas production.

The number of potential degradability, non-degradability, and effective degradability
were significantly different with control (P<0.001) affected by Cymbopogon citratus and
Psidium guajava supplementation. These results were close to Wanapat et al. (2008)
observation in beef cattle which were supplemented by Cymbopogon citratus. The presence of
outer membrane in bacteria gram negative has been investigated behaving the strong defence
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due to own hydrophilic surface, which played as impermeable obstacle. However, the absent
of impermeable membrane in bacteria gram positive provided greater effects of polyphenol
compound from these leaves to remove chemiosmotic control in bacteria through influencing
electron transport, ion gradients, protein translocation, phosphorylation steps, and other
enzyme-dependent reactions (Dorman et al. 2000). In our study, lower degradability and slower
colonization time were significant appear because of dropping bacteria gram positive
population by 5% Cymbopogon citratus and Psidium guajava supplementation.

Table 2. Total gas production (A), colonization time (L), fermentation rate (i), non-degradable fraction (FI), potential degradability
(PD), and effective degradability (ED) of dry matter in 96 incubation hours

Parameter T1 T2 T3 SEM P-value
A (mL) 97.512 90.63° 91.42° 0.267 Fkk
L (Hours) 0.112° 1.003? 1.036° 0.012 kel
i (mL/h) 66.35" 58.342 59.242 0.299 Hkk
Fl (mL) 2.49° 9.37° 8.53° 0.267 Fokk
PD (mL) 97.52° 90.76° 91.67° 0.286 Fokk
ED (gr/Kg) 4.88° 4.54° 4.58° 0.014 ool

**: significant different (<0.05), ***: highly significant different (<0.001), # n=10; ° Means within a row with a different superscript differ (P,0.05)

1 A A A
JoN A A A
rnARARA ° .

0

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Incubation time (h)

mL gas g-1 DM

O—T1 T2 A—T3

Figure 1. Cumulative gas production profiles (mL gas g-1 DM) from in vitro fermentation of Cymbopogon
citratus and Psidium guajava

Conclusion

In summary, all effects of 5% Cymbopogon citratus and Psidium guajava
supplementation were significantly different with control (P<0.001). Comprehend
understanding may imply new decision to choose the best secondary supplementation whether
Cymbopogon citratus or Psidium guajava for next sustainable investigations.

References

Prasad, C. S., R. Shukla, A. Kumar, and N. K. Dubey. 2010. In vitro and in vivo antifungal
activity of essential oils of Cymbopogon martini and Chenopodium ambrosioides and
their synergism against dermatophytes. Mycoses, 53(2): 123-129.

Pal, K., A. K. Patra, A. Sahoo, and P. K. Kumawat. 2015. Evaluation of several tropical tree
leaves for methane production potential, degradability and rumen fermentation in vitro.
Livestock Science, 180: 98-105.

Menke, K. H. and H. Steingass. 1998. Estimation of the energetic feed value obtained from
chemical analysis and in vitro gas production using rumen fluid. Animal Research and
Development, 28: 7-55.

Wanapat, M., A. Cherdthong A, P. Pakdee, and S. Wanapat. 2008. Manipulation of rumen
ecology by dietary lemongrass (Cymbopogon citratus Stapf.) powder supplementation.
Journal of Animal Science, 86(12): 3497-3503.

Orskov E. R. and I. Mcdonald. 1970. The estimation of protein degradability in the rumen from
incubation measurements weighted according to rate of passage. J agric Sci, Camb., 92:
499-503.

Dorman, H. J. D. and S. G. Deans. 2000. Antimicrobial agents from plants: Antibacterial
activity of plant volatile oils. Journal of Applied Microbiology, 88(2): 308-316.

Theme :Wisdom of Using Local Resources for Development of Sustainable Animal Production in Developing Countries | 148



International Conference on Sustainable Animal Agriculture for Developing Countries (SAADC) 2017

Oral Presentation — Animal Nutrition and Feed Technology 225

Buckwheat phytase activity: In vivo prediction of production performance
and phytate phosphorus utilization in laying hens

Rakhi Chowdhurytand Katsuki Koh?

Interdisciplinary Graduate School of Science and Technology, Shinshu University, 399-4598
Nagano, Japan,?Faculty of Agriculture, Shinshu University, 399-4598 Nagano, Japan
rakhich03_bau@yahoo.com

Abstract

Our previous in vitro study showed that, buckwheat, especially Shinano-1-go variety,
contained high phytase activity which was further induced by germination. The present study
was conducted to evaluate whether partial replacement of maize by non-germinated (BU) and
germinated (GBU) Shinano-1-go can improve phytate phosphorus (P) utilization in laying
hens. Forty White Leghorn laying hens were divided into 8 groups and then allocated to one of
the 8 experimental diets: positive control (PC), negative control (NC), and NC diet containing
10, 15 and 20% of BU and GBU at the expense of maize. Feed intake and hen-day egg
production were recorded daily for 5 wks trial period (47 to 51 wks of age). Comparing with
PC group, NC group was lower in feed intake, hen-day egg production, egg weight and egg
mass, but these parameters were restored when BU and GBU was added to NC diets, and the
extent of restoration was dose-dependent and more prominent in GBU groups than BU groups.
Retention of total P was improved in diets containing BU or GBU. In conclusion, Shinano-1-
go can be used an energy source improving phytate P utilization in laying hens.

Keywords: available phosphorus, buckwheat, egg production, germination, phytase activity

Introduction

Nowadays, exogenous phytase enzyme is routinely added to the poultry diet to enhance
phytate phosphorus (P) utilization. However, this enzyme is expensive and using of ingredients
rich in phytase activity may become an alternative of low cost. Buckwheat (Fagopyrum
esculentum) is a pseudocereal having high energy and phytase activity (NRC, 1994; Egli et al.,
2002), can be cultivated even on low-fertility soils and sometimes used as a green manure or a
plant for erosion control. Therefore, it may be interest to use buckwheat seeds as a poultry feed
source rich in energy and phytase. In our previous in vitro study, it was clarified that Shinano-
1-go variety of buckwheat showed higher phytase activity, and this activity increased further
by germination. Unfortunately, no in vivo study has been performed so far, and therefore it is
obscure whether buckwheat phytase can degrade phytate-P successfully even in the chicken
digestive tract. The purpose of the present study was to measure egg production performance
in laying hens given P-deficient diets containing non-germinated (BU) and germinated (GBU)
Shinano-1-go buckwheat, and to discuss whether BU and GBU can be used as an energy source
improving phytate-P utilization in laying hens.

Methodology

Shinano-1-go BU was purchased commercially and part of this variety was germinated
for 36 h at room temperature (23 = 2° C) in a dark condition. Non-germinated and germinated
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seeds were ground to pass through 1.0 mm aperture, and then used as BU and GBU. Analyzed
phytase activity in BU and GBU was 2.21 U/g and 2.87 U/g.

A total of 40 White Leghorn laying hens (46 wks of age) were divided into 8 groups
and randomly assigned into one of the 8 experimental diets: positive control (PC), negative
control (NC), and NC diet containing 10, 15 and 20% of Shinano-1-go BU and GBU at the
expense of maize. Diets were provided for 6 wk: first 1 wk was employed for adaptation and
the subsequent 5 wks experiment during which egg production, feed intake and egg weight
were recorded. Egg mass and feed conversion ratio were calculated at the end of experiment.
Excreta was collected during the last 4 days of experimental period, dried and stored until
analysis. Diets and excreta were analysed for proximate composition and total P according to
AOAC (1990) and ISO (1998), respectively.

The obtained data were analyzed by one-way ANOVA. The Tukey’s multiple
comparison tests was performed at a significance level of 5% among the dietary groups.

Table 1. Ingredients and chemical composition of experimental diets
NC+BU NC+GBU

PC NC 10% 15% 20% 10% 15% 20%
Ingredients, %
Commercial diet* 335 337 340 342 347 340 342 347
Soybean meal 193 193 177 172 164 177 172 164
Maize 388 388 285 228 172 285 228 172
BU - - 10 15 20 - - -
GBU - - - - - 10 15 20
Maize oil 045 045 205 3.05 395 205 3.05 3.9
CaCOs 5.7 6.4 6.4 6.4 6.4 6.4 6.4 6.4
Caz(POa):2 0.9 - - - - - - -
Vit- min premix? 1.05 1.05 105 1.05 1.05 1.05 1.05 1.05
Analyzed composition, %
Crude protein 1792 1789 1794 17.74 17.83 1793 17.86 17.79
Available-P 036 020 021 020 021 020 021 0.20
Calcium?® 360 360 361 362 3.64 362 362 364
ME (kcal/kg)® 2984 2990 2985 2990 2990 2985 2990 2990

!Layer diet (CP>17.0%, ME>2850 kcal/kg, Feedone Co., Ltd. Kanagawa, Japan); 2NRC (1994); 3Calculated

Results and Discussion

Efficiency of microbial phytase to improve utilization of phytate P in laying hens is
well proved (Gordon and Roland, 1997; Wu et al., 2006). Unfortunately, there are limited
findings in case of plant phytase, although some researchers have exhibited improved P
utilization in laying hens and broilers given triticale and wheat having high phytase activity
(Francesch et al., 2005; Barrier-Guillot et al., 1996). In the present study, hen-day egg
production and feed intake showed similar pattern of response towards different dietary
treatments (Figure). Comparing with the data in PC group, egg production performance
decreased (P<0.05) when P-deficient diet (NC) was given, but restored when P-deficient diet
containing BU and GBU was given. Deteriorated feed conversion ratio, decreased egg weight
and egg mass in P-deficient NC group were restored with increasing level of BU and GBU in
diets. In this connection, there was no detrimental effect of BU and GBU on their performance.
Total P excretion decreased and retention increased dose-dependently with the addition of BU
and GBU.
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Figure: Hen-day egg production (HDEP) and feed intake (FI) of laying
hensgiven non-germinated (BU) and germinated (GBU) buckwheat
added diets

Conclusion

In conclusion, we clarified that dietary Shinano-1-go effectively (and germinated one
further effectively) restored egg productivity in laying hens given P-deficient diet, suggesting
that Shinano-1-go can be used as an energy source improving phytate phosphorus utilization
in laying hens.
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Abstract

We previously demonstrated that f-1,4-mannobiose MNB, a main component of mannose
sugar included in mannanase hydrolyzed copra meal, could be a feed additive to improve the
meat yield of broiler chicks. We investigated the effects of dietary MNB on the growth
performance and productivity in Hinai-jidori chickens, which is one of the most popular slow-
growing meat-type chickens Jidori in Japan. A total of 120 day-old female Hinai-jidori chicks
were allocated to four groups 29 birds / group, and were raised in an open-sided poultry shed
with access to a grass paddock until they were 23 wk old. The control group was fed only the
mixed diet during the experiment period. The other three groups were fed 0.02% MNB
supplemented diets for either 9 weeks 0-9 wk; MNB 0-9W, 14 weeks 9-23 wk; MNB 9-23W
or 23 weeks 0-23 wk; MNB 0-23W. Body weight and feed intake were measured, and
proportions of dressed carcass were calculated. Twenty three weeks body weight and average
daily weight gain of MNB 0-23W were significantly heavier than those of the control. The feed
conversion rate of MNB 0-23W was lowest between the groups. The production score was
superior in order of MNB 0-23W 334, MNB 9-23W 304, MNB 0-9W 298, and control 297.
There was no significant difference in the proportions of dressing carcass between groups.
These results suggest that MNB could be a promising candidate feed additive to improve the
growth performance and productivity in slow-growing meat-type chickens.

Keywords: f-1,4-mannobiose, growth performance, Hinai-jidori chicken, productivity,
production score

Introduction

S-1,4-mannobiose MNB is a main component of mannose sugar included in
mannanase- hydrolyzed copra meal MCM. MNB has been reported to improve Salmonella
enterica clearance, to reduce the degree of intestinal pathology in caecal tonsils and increase
IgA production and the number of intraepithelial mononuclear cells in chicks (Agunos et al.,
2007). Moreover, MNB was suggested to act as a potent immune modulator and exert a
combination effects on the intestinal immune system (Ibuki et al., 2010), and the in vitro
immunomodulating activities and antibacterial effects of MNB were also confirmed in chicken
macrophages (Ibuki et al., 2011). In addition to immunomodulatory, MNB was suggested to
improve the meat yield (Ibuki et al., 2013). Morphological findings revealed that MNB might
be effective for activating intestinal absorptive function and that the functional activation
promotes the growth of broiler chickens (Ibuki et al., 2014). However, the effects of MNB on
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growth in slow-growing Japanese meat-type chickens Jidori, hybrid cross between Japanese
native and imported breeds, have not been examined.

The objective of the present study was to investigate the effects of dietary MNB on the
growth performance and productivity of Hinai-jidori chicken, which is one of the most popular
Jidori in Japan.

Methodology

A total of 120 day-old female Hinai-jidori chicks were allocated to four groups 29 birds
/ group, and were raised in an open-sided poultry shed with access to a grass paddock until they
were 23 wk old. Feed and water were provided at libitum. The control group was fed only the
mixed diet during the experiment period. The other three groups were fed 0.02% MNB
supplemented diets for either 9 weeks 0-9 wk; MNB 0-9W, 14 weeks 9-23 wk; MNB 9-23W
or 23 weeks 0-23 wk; MNB 0-23W. Body weight and feed intake were measured at day old
and 23 wk old. Production score was calculated from the body weight, mortality, raising days
and feed conversion. At 23 wk old, six birds from each group were randomly selected, and
proportions of dressed carcass leg meat, breast meat, tender meat, liver, heart, and gizzard were
calculated. Data were analyzed using Excel-Toukei 2006. Significant differences P < 0.05 were
analyzed using ANOVA and Dunnett’s test.

Results and Discussion

Table 1 shows the effects of dietary MNB on the growth performance, productivity and
carcass traits of Hinai-jidori chickens. The body weight of MNB 0-23W 2744.3g was
significantly heavier than that of the control 2614.6g, though there were no significant
differences between control and other two groups MNB 0-9W and MNB 9-23W. The average
daily weight gain of MNB 0-23W 16.9g was also significantly heavier than that of the control
16.1g as with the body weight. The feed conversion rate of MNB 0-23W was the lowest among
groups. The mortalities were 0 % in all groups. The production score was superior in order of
MNB 0-23W 334.3, MNB 9-23W 304.4, MNB 0-9W 298.1, and control 297.2.

Table 1. Effects of dietary -1,4-mannobiose on the growth performance, productivity, and carcass traits of
Hinai-jidori chickens

Item Control MNBO0-9W MNB9-23W MNBO0-23W

Growth performance

Body weight g 2,614.6+38.3" 2,604.3+39.4%® 2,697.5+30.1% 2,744.3+36.12

Average daily weight gain 16.1+0.2° 16.0£0.2% 16.6+0.2% 16.9+0.22

g, g/bird/day

Feed intake g, g/bird/day 85.1 84.0 85.3 83.5

Feed conversion rate 5.3 5.3 5.3 4.9

Mortality % 0 0 0 0
Productivity

Production score 297.2 298.1 304.4 334.3
Carcass traits %

Leg meat 20.8+0.3 20.8+0.3 20.740.1 21.0+0.2

Breast meat 13.9+0.3 13.2+0.4 13.8+0.4 12.8+0.4

Tender meat 3.740.1 3.5+0.2 3.440.1 3.6+0.1

Liver 1.5+0.03 1.4+0.07 1.3+0.03 1.5+0.10

Heart 0.5+0.05 0.4+0.02 0.4+0.02 0.4+0.03

Gizzerd 2.6+0.2 2.5+0.1 2.5+0.1 2.4+0.1

ab Means within the same raw with different superscripts are significantly different P < 0.05. Mean * SE
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These results suggest that MNB increases the body weight and improves the
productivity in Hinai-jidori chickens. There were no significant differences in the proportions
of dressed carcass traits between the groups. This result was not in agreement with previous
our report Ibuki et al. (2011), which showed that dietary MNB significantly increased the
relative weight of breast muscle in broiler chicks. The discrepancy of these results may be due
to the differences between the breeds, age or sexes.

Conclusion

MNB could be a promising candidate feed additive to improve the growth performance
and productivity in slow-growing meat-type chickens.
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Abstract

The objectives of this was to study the effect of different molecular weight tannin on in vitro
gas production technique. It was found there was supplementation with high molecular weight
tannin from neem with purple napier. There was reduced gas production when with reduced
methane, ammonia nitrogen production which shows that the supplementation can reduce
fermentation waste of microorganisms in ruminants and increased volatile fatty acid.

Keywords: low molecular weight tannin from mangosteen, high molecular weight tannin from
neem rice straw napier pak chongl purple napier

Introduction

Utilization of roughage and by-productions from agriculture for ruminant feeding leads
to reduced production costs. Using by-production in large quantities can substitute concentrate
sources. It has been found that the price of animal feed has increased steadily (Wanapat, 2010).
In addition, it was found plants with tannin compounds can be used as by-pass protein
(Wanapat 2533). Plants with tannin compounds can be beneficial on microbial fermentation in
the rumen of animals (Makkar, Bluemmel, and Becker, 1995). This is a way to reduced
production costs and local resources can be used to provide the highest benefit. Therefore the
objective of this study about the effects of different molecular weight tannin in roughage on in
vitro gas production technique.

Methodology

Roughage 3 species of rice straw (RS), napier pak chong 1( NP1) and pruple napier
(PNP) which supplement tannin from Low molecular weight Magosteen and High molecular
weight Neem supplement at 4% of DM .Samples of each tannin plant leaves with Low
molecular weight Magosteen , High molecular weight Neem were used in the study.

Rumen fluid was collected from the drilling SAC of Thailand native goats before
feeding in the morning, then taken to the laboratory immediately and squeezed through four
layers of gauze and mixed (1:2 v/v) with an artificial salica. The total gas produced were
measured at 12, 24 h of incubation, and net gas production values were corrected by subtracting
blank values from the samples (Menke&Steingass, 1988). Cumulative gas production data
were fitted to the model of Orskov& McDonald (1979) described as Y = a+b(1 — e!); where
Y represents the cumulative gas production at time t, a is the gas production from the
immediately soluble fraction, b is the gas production from the insoluble fraction, c is the rate
of gas production (/h) and (a+b) is the potential gas production. At 12 and 24 h of incubation,
the methane (CH4) volume was measured by absorbed produced CO: into the content by adding
4.0 mL of 10 M NaOH. Therefore, the gas volume remaining in the syringe considered to be
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CHas (Fievez et al, 2005). Values of pH of acetate( C.), propionate( C3), butyrate(Cs) were
determined by gas chromatography(GC) and total volatile fatty acid( TVFA) was calculated
from C», Cs and C4 (Fievez et al., 2005). The NHs-N was determined by use of crude protein
analysis. (AOAC,1990; Cheng, 2007). The data of in vitro gas production were analyzed using
the PROC GLM of SAS (1998). Multiple comparisons among treatment means were identified
using Duncan’s New Multiple Range Test (Steel &Torrie, 1980). Mean differences were
considered significant at P<0.05.

Results and Discussion

Data of In vitro gas productions: Supplementation with high molecular weight tannin
from neem and low molecular weight tannin from mangosteen have effect on gas production.
However supplementation with different molecular weight tannin in roughage found that when
supplementation with high molecular weight tannin from Neem in purple Napier grasses have
tendency to makes decreased production of gas.

Table 1. Effects of different molecular weight tannin on in vitro gas production technique

R RS PK1 PN SEM  P-Value

T 0 L H 0 L H 0 L H R T R*T
Gas kinetics

a 4400  43.00¢ 4320 49.00®  49.20®  50.00° 48.00®  47.00* 4500 0.43 0.0001 0.3092 0.1141
b 142.00° 146.00¢ 130.00° 149.00* 151.00® 152.00° 148.00¢ 151.00® 151.00® 0.42 0.0001 0.0001 0.0001

c

0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 2.45

atb  186.00° 189.00° 173.20° 198.00® 200.20® 202.00° 196.00° 198.00® 196.20° 0.85 0.0001 0.0004  0.0001
Total gas production (mL/g DM of substrate)

12-h  28.36%  29.05¢  22.15°  36.52%° 37.62®  38.88" 35.07°  35.42™  33.51° 0.61 0.0001 0.0186 0.0021
24-h 4174 4353¢  32.55°  51.63% 53.22%  54.72*  49.93*  51.02°"  49.16° 0.72  0.0001 0.0027 0.0001

a,b,c,d,e Within rows, values followed by different letters are significantly different (P<0.05)

RS: rice straw, PK1: napier pak chongl, PN: purple napier, L: low molecular weight from mangosteen, H: high molecular weight from neem,
R:roughage , T:tannin

a:the gas production from the immediately soluble fraction, b:the gas production from the insoluble fraction, c:the gas production rate constant,
a+b: the potential extent of gas production.

Table 2. Effects of different molecular weight tannin on PH Methane and NHs-N production

R RS PK1 PN SEM P-Value

T 0 L H 0 L H 0 L H R T R*T

PH

12-h  6.78° 6.73° 6.62%  6.62¢ 6.63¢  6.60° 6.73b 6.65¢ 6.61% 0.004 0.0001 0.0001 0.0001
24-h  6.81° 6.75° 6.88° 6.72¢ 6.619 6.63™ 6.68° 6.66" 6.72¢  0.006 0.0001 0.0001 0.0001
Methane (CH4) production (mL/g DM of substrate)

12-h  3.40¢ 3.00¢ 8.20° 9.20*  11.20* 9.20® 9.40® 520¢ 7.20* 1.00 0.0001 0.0696 0.0002
24-h  2.20° 3.20° 3.40° 3.20° 7.20° 14.20°  8.80° 4.20° 8.20° 1.30 0.0001 0.0001 0.0001
Ammonia nitrogen (NH3-N) production (mg)

12-h  22.41*° 10.75° 7.83¢ 16.58°  10.75¢  7.83¢ 22.41° 7.83¢ 4.91° 2.18 0.0018 0.0001 0.0001

24-h  10.75° 7.84¢ 2.00f 4.92¢ 1.97f 0.919 19.50* 13.67° 7.84¢ 2.14 0.0001 0.0001 0.0036
a,b,c,d,e,f,g Within rows, values followed by different letters are significantly different (P<0.05) NHs-N: ammonia nitrogen

Data of pH, Methane and NHs-N production: Supplementation with high molecular
weight tannin from neem with purple napier have the tendency to have reduced pH and
ammonia nitrogen. However supplementation with low molecular weight tannin from
Mangosteen in Napier Pak Chongl have the tendency for reduced methane production. This
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show that supplementation tannin can reduced greenhouse gas from the fermentation of
microorganisms in the rumen.

Data of volatile fatty acid: Supplementation with high molecular weight tannin from
neem and purple napier have the tendency to increase volatile fatty because roughage will have
large quantities of acetic acid and low quantities of propionic acid, when compared with food
like flour and sugar.

Table 3. Effects of different molecular weight tannin on volatile fatty acid

R Time RS PK1 PN SEM P-Value

T 12-h 0 L H 0 L H 0 L H R T R*T
C2mmol/L 12-h  4.53° 5.64°  11.60° 11.91° 15.65° 21.18 11.91° 9.56¢ 13.42° 041 0.0001 0.0001 0.0001
C3mmol/L 12-h  5.80* 6.09* 541°¢ 525° 9.77% 7.97®  5.25° 6.31*°  6.82™ 042 0.0074 0.0082 0.0434
C4mmol/l  12-h  11.01° 7589 6319 571¢ 14.39%  8.20° 5.71¢ 7.93¢ 715 041 0.0005 0.0001 0.0001
C2mmol/L  24-h  16.22°9 14729 18.42° 16.51" 1554% 17.46™ 17.24* 17.33" 28.55° 0.42 0.0001 0.0001 0.0001
C3mmol/L  24-h  6.39 5.47 6.70 6.00 6.22 5.67 7.27 7.07 7.03 041 0118 0.8685 0.7871
C4dmmol/l  24-h 771 6.43 6.48 7.10 6.28 6.16 7.04 6.85 5.88 041 04348 0.324  0.7282

a,b,c,d Within rows, values followed by different letters are significantly different (P<0.05)
C2: Acetic acid, C3: Propionic acid, C4:Butyric acid
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Abstract

The aim of this study was to examine the bioconversion of rice stubble fermentation with
Pleurotus ostreatus (POT), Pleutus sajor-caju (PSC) and Pleurotus eous (PE). The rice
stubbles was inoculated with the fungi and incubated in the dark cupboard in the laboratory at
30°C and 75% relative humidity (RH). The chemical composition and in vitro degradability of
untreated rice stubble and treated rice stubble with Pleurotus species were analyzed at day 20,
25, 30, 35 and 40™ inoculation. Results shown that all of fermentation by Pleurotus fungi
treatments were apparently increased (p<0.001) in crud protein (CP) content when compared
with the control. Whereas significant decreased in neutral detergent fiber (NDF), acid detergent
fiber (ADF), acid detergent lignin (ADL), hemicellulose, and cellulose contents of rice stubbles
by fungal fermentation.

Keywords: white-rot fungi, rice stubble
Introduction

Many crop residues from the human food industry have in common a high biomass,
low crude protein content of approximately 3 to 4% and high content of crude fiber of
approximately 35 to 48% (Devendra, 2009). The problems of farmers who raise ruminants in
summer are using rice straw replace grass. In currently rice straw was employed as ruminant
feed over 87% of the roughage feed (Malik et al., 2015; Peripolli etl al., 2017) as well as rice
is harvested with a mechanical harvester affected to the rice straw product consists of rice
stubble (rice stubble is a part of rice production system and we are not using it), which high of
lignin compound. Rice stubble compound high of lignin binds cellulose and hemicellulose
consistency than rice straw. Therefore, using white-rot fungi to break lignin with cellulose or
hemicellulose bonds is an alternative method. This is likely to increase nutrients digestibility
and may be a combination of several methods to achieve maximum utilization of nutrients.

Fungi in white-rot fungi group produce enzymes which contain lignin peroxidase (LiP),
manganese peroxidase (MnP) and laccase these microbes are well known (Bugg et al., 2011).
Usual in plants, lignin, cellulose and hemicellulose are compound together as lignocellulose.
In general plants consist cellulose 30-45%, lignin 13%, but in hardwood cellulose 45-56%,
lignin 18-30% (Chen, 2014). The gold of this experiment was studied species of Pleurotus
fungi to degrade lignocellulosic materials, to improve the utilization of rice stubble as feed.
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Methodology

Fungal species and spawn preparation

Three white-rot fungi, P. sajor-caju, P. eous and P. ostreatus were used in this
experiment. The jam bottles (120mls) used for this study were thoroughly washed, dried for 24
hrs, at 100°C and 25.0 g of rice stubble were put in jam bottle and added 70 ml of distilled
water. The bottle was covered with aluminum foil and sterilized in the autoclave at 121°C for
15 min (Kinfemi et al; 2009). The substrate was inoculate with 2% mycelia disc and covered
immediately. They were kept in the dark cupboard in the laboratory at 30°C and 75% relative
humidity (RH) for 20, 25, 30, 35 and 40 days of inoculation.

Chemical analysis

Proximate analysis by AOAC. (1995) and Neutral Detergent Fiber (NDF), Acid Detergent
Fiber (ADF) and Acid Detergent Lignin (ADL) were assessed using the methods of VVan Soest
etal. (1991).

Results and discussion

Chemical composition

Chemical composition of untreated and treated rice stubble with Pleurotus Ostreatus
(POT) found that the Crude Protein (CP) and ash contents of the fungal treated substrates
increased from day 20" incubation when compared with control. POT Fungal treatment
reduced DM, OM, EE, ADF, NDF, and cellulose (p<0.05) at day 20" incubation, but DM and
EE were increased after day 25" fermentation were not affected by fungi treated. ADL and
hemicellulose were significantly decreased (p<0.01) at day 25™ by POT fungi incubation.
These results similar with Jafari et al. (2007) studied P. Ostreatus treated rice straw found the
constituents of OM, hemicellulose, ADF, NDF, and ADL were apparently decreased ((p<0.05)
when compared with untreated fungi. The CP increase may have been an effect of increased
fungal biomass (Chen et al, 1995). The increase in CP contents may be due to secretion of
certain extracellular proteineous enzymes into the waste during their breakdown and its
subsequent metabolism (Akinfemi et al., 2010).

CONTROL20 DAYS 25 DAYS 30 DAYS 35 DAYS 40 DAYS
FERMENTATION PERIOD (DAYS)
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Figure 1. Changes in levels of acid detergent lignin (ADL) in rice stubble fermented by
Pleurotus sp.

Chemical composition of untreated and PSC treated rice stubble found fungi treatment
decreased OM content was significantly reduced (p<0.01) at day 30" incubation and proceed
decreased value as long as fermented fungi, while ash content was increased (p<0.01) at day
30th incubation. DM, CP, and EE contents were increased number by fungi fermentation but
not significant difference. ADF, NDF, hemicellulose, and cellulose were significantly reduced
by PSC fungi fermentation (p<0.01) at day 20" incubation. ADL content was decreased
(p<0.05) by fungi activity at day 35" fermentation. When cultivated rice residue was inoculated
with the PE fungi a decrease (p<0.05) in OM concentration. This effect was related a greater
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mineralization of the organic matter, indicated by the increase (p<0.05) in ash concentration
and greater biomass value, implied by the increase (p<0.01) in CP content. DM and EE contents
were not affected by PE fungi fermentation (p>0.05). These results supported earlier studies
(Mahesh and Mohini, 2013; Yilkal, 2015). The fraction of NDF, ADF and cellulose were
significantly decreased upon fungal treatment (p < 0.01) at day 20" of incubation and constant
concentration until the end of testing except NDF fraction precede reduced amount by fungi
fermentation. The quantity of ADL content was apparently reduced (p < 0.01) on fungi
treatment at day 25" incubation; continue decreased number along with the time fungi
fermentation. Hemicellulose component was significantly decreased by fungi inoculate ((p <
0.01) at day 30" incubation and proceed reduced until the testing last.

Conclusion

Utilization of agricultural residues treated with white rot fungi as ruminants feed has
been demonstrated in numerous studies. This study shown that all of fungal species resulted in
a reduction of the cell wall components, whereas increased CP and ash contents in experimental
rice stubbles. The properly fermented period as high nutritive values of fermented rice stubble
depend on fungus species.
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Abstract

Marginal soils utilization for plant growing has limiting factor, i.e. low soil acidity, high of
APF*, which could inhibiting plant surviving and productivity. Biochar was good soil
amendment that can utilize as one of substance to transform soil biological and chemical status.
The research was conducted by growing G.20 line brown midrib (bmr) sorghum in green house
system. Sorghums were grown in 45 kg capacity polybag which applied by four levels of
biochar (0, 5, 10, and 15 ton ha). Sorghum was harvested at 65 days after sowing and the
observation parameters in this research were: 1) leaf percentage, 2) individual weight, 3) dry
matter (DM) content, and 4) stem °brix value. The application of biochar until 15 ton ha™* on
swamp soil didn’t give significant effect to bmr sorghum’s leaf percentage, individual weight,
and brix level, nevertheless it’s have significant effect on DM content, which 10 and 15 ton ha
! level was have highest DM percentage.

Keywords: brown midrib, biochar, swamp, productivity

Introduction

Nowadays, forage source production was started to utilizing the potency of marginal

soils, such as swamp area. The marginal soils utilization for plant growing has limiting factor,
i.e. low soil acidity, high of AI**, which could inhibiting plant surviving and productivity. In
other hand, soil fertility increasing program with adding organic or chemical fertilizer
independently on marginal soil will encountered by the problem of soil nutrients leaching.
Sorghum has ability to grow well, and have good biomass production on marginal soil. This
potency makes sorghum as promising forage source in the future.
Biochar was good soil amendment that can utilize as one of substance to transform soil
biological and chemical status. They provide soil microbes’ habitat without degraded and
applied biochar generally indwell on soil for long time (hundred or thousand years). In long
term, biochar didn’t disturb soil carbon-nitrogen balance, but they can hold up, make water and
soil nutrition available for plant. Biochar will increase soil nutrient availability and retention,
so they can increase plant productivity (Gani, 2009). Biochar application on marginal swamp
soil, be expected can change soil characters, and soil organic matter would relatively well
preserved to optimized marginal soil, specially swampy area for sorghum based forage
producing.

Methodology

This research was conducted by growing G.20 line brown midrib (bmr) sorghum from
SEAMEO Biotrop Bogor in green house system. Sorghums were grown in 45 kg capacity
polybag (as research unit) which applied by four levels of biochar (0, 5, 10, and 15 ton ha™).
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Research was designed using Randomized Complete Design (RCD) with four treatments, and
four replications.

Sorghum sowing was conducted by create five holes in each research unit within + 3

cm deep, filled by three sorghum G.20 line seeds, and insecticide-nemaside were applied to
prevent germination disturbances. During sorghum cultivation, there was twice (15 and 30 days
after sowing (DAS)) NPK fertilizer application for 270 kg ha*. Insect and fungi disturbances
were anticipated using pesticide/ insecticide as well as fungicide.
Sorghum was harvested at 65 DAS with consideration the plant was reach best phase as forage
source. The observation parameters in this research were: 1) leaf percentage, 2) individual
weight, 3) dry matter (DM) content, and 4) stem °brix value. Significances different of research
results of Analysis of Variance (ANOVA) were tested using Duncan Mean Range Test
(DMRT).

Results and discussion

Initially, brown midrib (bmr) was result of genetic mutation from some grasses species,
which has lower total lignin content on the plant parts. In the recent years, bmr types were
applied on green fodder (forage) i.e. sorghum, sudangrass, and corn (Miller and Stroup 2003).
bmr sorghum was one of sorghum breeding that focused to the forage source purpose. The
average lignin content of bmr line was lower compare with sweet sorghum varieties
(Kurniawan et al. 2016). Research results were describes on the table below.

Table 1. Leaf percentage, individual weight, dry matter content, and stem °brix of sorghum

Biochar Applied Levels

Parameters 0 ton ha' 5 ton ha' 10 ton ha* 15 ton ha*
Leaf Percentage (%) 57.71+ 4.47™ 56.85+ 2.65™ 5481+ 2.31™ 53.41+ 2.67™
Individual Weight (gram) 168.84+42.84™ 181.83£32.58™ 182.83+14.69™ 198.92+29.59"™
Dry Matter Content (%) 13.28+ 0.74>  13.38+ 1.16° 1530+ 1.03°  14.58+ 1.14%
Stem Brix (°brix) 6.36x 0.72™ 5.99+ 0.60™ 6.95+ 1.03™ 6.53+ 1.14™

ns: not significant
different superscript in the same row/ parameters have significant different (p<0.05)

Leaf percentage

There was no significant difference (p>0.05) on leaf percentage due to the treatments
of this research. The leaf percentages were started from 53.41 to 57.71%. Kurniawan et al.
(2014) on their research using bmr sorghum which harvested on 80 DAS reported leaf
percentage around of 30%. The leaf: stem ratio decreasing and the increasing of stem
percentage probably could decrease the forage quality due to leaf’s crude protein content was
higher compare to the stems. Leaf was edible part which easier to degrade than stems part
(Silungwe 2011).

Individual weight

Individual weights reflect the sorghum productivity on every single hectare sowing
unit. They assumed that higher individual biomass weight would produce higher fresh yield on
the field. The research result showed that all levels biochar application didn’t give significant
effect (p>0.05) on sorghum individual weight (168 to 198 gram). That yields were lower if
compared with other bmr sorghum research (Kurniawan et al. (2014)) which harvested on 80
DAS with the average yield 530 gram. Weather factor become crucial that influence the yield.
As long research conducted, the location was dominated by rain and lack of sun light. It’s
allegedly causing the low of individual weight.
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DM content

DM content in this research was significant affected (p<0.05) by biochar adding level.
The 10 to 15 ton ha* applications were obtaining the highest DM percentage (14.58 — 15.30%)
compare to the others. These result was lower if compare to Kurniawan et al. which reporting
19.24 — 19.82% while bmr PATIR lines were harvested at 80 DAS. Overall, general character
of bmr lines were the reduction of DM production, re-growth ability, total biomass, tillering,
and longer time to get blooming phase (Pedersen 2005).

Brix stem

Sorghum stem’s sugar content was expressed in °brix. The ° brix level become
important parameters to sorghum genotype selection which have high sucrose accumulate
(Kawahigashi et al. 2013). Research result showed that brix level (5.99 to 6.95) didn’t have
significant different (p>0.05) as a result of biochar adding levels. This level was lower about
half point of the result of Kurniawan (2014). The sorghum sweetness was one of important
objective of sorghum as forage source development beside its tenderness and leaf proportion
(Bian, 2006). Sucrose content which reflected from brix level of bmr would be useful for its
utilization as high quality forage preservation, due to sucrose was good substrate on
fermentation process (silage) (Kurniawan, 2014).

Conclusion

The application of biochar until 15 ton ha on swamp soil didn’t give significant effect
to bmr sorghum’s leaf percentage, individual weight, and brix level, nevertheless it’s have
significant effect on DM content, which 10 and 15 ton ha® level was have highest DM
percentage. For the comprehension result, it might need to evaluate biochar affectivity on
sorghum re-growth plant, which has longer time for biochar performance on soil.
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Abstract

The objective of this study was determined the effect of autochthonous live yeast culture with
doses on gas production by using in vitro the gas production technique. The experimental
design was 4x2 factorial in completely randomized design (CRD) with three replication per
treatment. The effect of factors A was consisted to YCO, yeast culture (Control, no inoculated
of live yeast), YC1, live yeast strain 1 culture, YC2, live yeast strain 2 culture and YC3, live
yeast strain 3. The factor B consisted to two dose, which 10 and 20 % of fermented fluid. The
total gas produced in the head of syringes were recorded at 2, 4, 6, 8, 10, 12, 24, 36, 48 and 72
h of incubation. As a results, addition live yeast culture, YC3 with 20 % of fermented fluid
could be improved gas kinetic, cumulative gas production at 36, 48 and 72 h of incubated
(p<0.05).

Keywords: yeast, live yeast culture, gas production
Introduction

In recently, after antibiotics were banned by the European Union the animal
nutritionists were sought a substitute for antibiotics due to prevented of product residues-
antibiotics. Otherwise, the addition of yeast is not only increased productivity in animal, but
also to decreases the risk of animal digestive transfer of potential human pathogen
(Chaucheyras-Durand et al., 2012). Whereas, The researchers, for instance, Armato et al.
(2016), showed that yeast cell wall had good potential to be a rich source of vitamins, and live
yeast as dietary allow feed additive a better utilization of fed for dairy cows. In spite of the
supplementation of yeast products were results varied of each studies, the rumen autochthonous
yeast could be positive effected nutrient digestibility and improved ruminal microbial
communities. Therefore, the aim of the experiment was determined the supplementation of
different ruminal yeast strain culture and concentrate level on gas kinetics cumulative volume
of gas production

Methodology

This experiment was conducted in vitro gas production technique at various incubation
time intervals. The study used a design was 4x2 factorial in completely randomized design
(CRD) with three replication per treatment. A factors were consisted 3 rumen yeast strain
(YC1, YC2, YC3 and YCO0) and B factors were composed by two levels, which are 10 and 20
% of artificial fermented fluid. The rumen yeast culture isolated from the ruminant animals in
previous study, briefly yeasts were isolated from ruminants partial part of Thailand, steer beef
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cattle, goats (SUT goat and sheep research), dairy cows (SUT Farm) and buffalos (local farm),
that follow the isolation method by Paserakung et al. (2015) and the K.M.P. company. Then,
12 yeasts isolated were tested to performance by the pH (3-7.5), tolerance to VFA in medium,
and propagation on anaerobic condition. Thereafter, the 3 yeasts isolated candidate going to
the next step.

The single colony of each yeasts candidate were incubated in broth medium 100 ml
according to Agarwal et al. (2000) and also incubate for 30°C at 24 h. Afterward, live yeast
culture were inoculated in the strain rumen fluid with according to Menke and Steingass (1988).
Thirty-ml of buffered rumen fluid solution were dispensed into 100 ml calibrated glass syringes
containing 200 mg substrate, which a total mixed ration (TMR) were substrate by concentrate
(commercial feed 14 % of CP) and roughage (rice straw) ratio follow as 60 : 40 ratio. During
the incubation, the total gas production was measured at 2, 4, 6, 8, 10, 12, 24, 36, 48 and 72 h.
Net gas production values were corrected by subtracting blank values from the samples. The
cumulative gas production data was fitted to the model of @rskov and McDonald (1979) as
follows : p = a+b(1 — e'); where p represents the cumulative gas production at time t, ¢ is the
rate of gas production (/h) and (a+Db) is the potential gas production.

Statistics analysis

All data were analyzed as factorial completely randomized design by using the PROC
ANOVA of SAS (1998).The statistics significant differences between treatments were
determined using Duncan’s News Multiple Range Test (DMRT) (Steel and Torrie, 1980).

Results and discussion

Gas kinetics were not interaction (P<0.05) among main effect, but the main factor B
founded that a, b and c values were highly significant different (P<0.01) (Table 1). Whereas,
the cumulative gas production profiles were showed by the Figure 1. The volume of gas
production at 24 h incubation were highly significant different (P<0.01) between live yeast
strain and gas volume increased when added high dose follow as the Table 1.

Table 1. Effect of live yeast culture and concentrated level supplementation on gas kinetics
were used by an in vitro gas production.

ltems Gas kinetic! GP, ml at 24
a, ml. b, ml. ¢, ml/h a+b, ml. h

2Strain
YCO -18.54 124.87 0.142 106.33 99.372
YC1 -11.58 120.37 0.09° 108.80 93.93°
YC2 -13.77 120.69 0.09° 106.92 90.23¢
YC3 -14.48 121.46 0.09° 106.98 91.20°
3Doses, % of fermented fluid

10 -8.38° 114.67° 0.08° 106.08 87.04°

20 -20.802 129.03? 0.122 108.22 100.33?
4P-Value
YC vs Dose ns ns ns ns ns
YC 0.05 0.06 *% ns **
Dose ** ** ** nS *%*

La, the readily dietary soluble fraction; b, the insoluble fraction, c, the rate constant for the insoluble fraction;
a+b, the potential extent of gas production; GP, gas production 2Strain; YCO = Yeast culture no inoculum,
YC1 = yeast culture inoculum strain Y1(5.1x10’ cfu/ml), YC2 = yeast culture inoculated yeast strain Y2
(4.3x107 cfu/ml), YC3 = yeast culture inoculated yeast strain Y3 (4.1 x107 cfu/ml
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Its could be owing to in present study was differenced of concentrate to roughage ratio
and also the medium of yeast culture, which high readily soluble nutrients could be supported
growth microorganisms in the rumen. These probably possibility supported inform by
Chaucheyras-Durand et al. (2012), who indicated that the yeast or culture may have stimulate
bacterial growth through removal of oxygen. However, the yeast’s action may differ according
to the nature and function of the micro-organism. Likewise, Newbold et al. (1998) suggested
that yeast culture provides of many nutrients were importance for microorganism in
therumen.Marrero et al. (2015) demonstrated that the yeast strain (Candida spp.) enhances the
ruminal fermentation process and the action of microorganisims on gas production, as the same
result with this experiment although addition live yeast strain lower than positive control.
Moreover, the effect of dose was highly significant different (P<0.01) on gas production and
the volatile fatty acid.

—%—T4
o 150 —T8

Bk i >U>

Gas production, m1/200

2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74
Incubation times, Hours
Figure 1. Gas cumulative profile of treatments
T1=YC1 with 10 % of fermented fluid , T2 = YC2 with 10 % of fermented fluid , T3 = YC3 with 10 % of fermented

fluid, T4 = YC1 with 20 % of fermented fluid, T5= YC2 YC1 with 20 % of fermented fluid, T6 = YC3 with 20 % of
fermented fluid, T7 = YCO with 10 % of fermented fluid, T8= Y CO with 20 % of fermented fluid.

Conclusion

Based on this experiment, it could be concluded that to addition live yeast culture, YC3
with 20 % of fermented fluid could be improved gas kinetic, gas cumulative.
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Abstract

The objective of this study was to compare forage yield and nutrients quality of sticky and
purple corn stover. Sticky corn of control and anthocyanin rich purple corn using completely
randomized design (CRD) with 3 duplicates per treatment. The results showed that, sticky corn
stover (SS) and anthocyanin rich purple corn stover (SS) fresh weight data indicated that there
was not showed significant different (p>0.05), but dry matter (DM) yield of PS significant
higher than SS (p<0.05). Similarly, PS contained significant higher chemical composition yield
(»<0.05), which consist of organic matter (OM), gross energy (GE), crude protein (CP), neutral
detergent fiber (NDF) and acid detergent fiber (ADF) compared to SS by all the observations.
In addition, PS did not have negative effect on the animal dry matter intake (DMI), digestible
dry matter (DDM), relative feed value (RFV) and net energy for lactation (p>0.05) by our
predicted. The present study showed that PS had a significant higher forage and chemical
composition yield and did not have negative effect on the animal DMI, DDM, RFV and NEI
values. Therefore, PS can be used as a potential ideal feedstuff for the animals in tropical
countries due to antioxidant activities of the anthocyanin.

Keywords: sticky corn stover (SS), purple corn stover (PS), forage yield, nutrients quality

Introduction

Anthocyanin, as a group of phenolic compounds widely existing in the plant kingdom.
Natural anthocyanin as healthy pigments and have been reported to various biological
activities, such as antioxidant, anti-inflammatory, anti-mutagenic, antimicrobial and anticancer
activities (He and Giusti, 2010). Purple corn is a rich and economic source of anthocyanin
colorants and functional ingredients, which has been cultivated in South America, mainly in
Peru and Bolivia and Asia (Jing and Giusti, 2007).

Thailand is a tropical country with different climates from others countries and areas,
and ruminant roughage must be supported which are not available in the dry season. Corn
stover as a kind of by-product feedstuff and an available energy source for ruminants, which
has been popular in Southeast Asia countries (Wattanaklang et al., 2016). Therefore, the
objective of this study was to compare forage yield and nutrients quality of sticky and purple
corn stover.

Methodology

Sticky corn of control (T1) and anthocyanin rich purple corn (T2) using completely
randomized design (CRD) with 3 duplicates per treatment were planted in Suranaree University
of Technology (SUT) farm, Nakhon Ratchasima, Thailand from June 16 to September 1, 2016.
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The diameter was set to 0.5 meter (m) per line of seed, and all the field management to
be consistent. Harvested corn at the same time using cutting machine set for 0.93 centimeter
(cm) theoretical length of cut until the corn is ripe. After that, weighed and calculated the yield.
On the other hand, collected and mixed samples were dried in the oven at 65°C for 72 h and
grinded, and through 1 mm sieve and analyzed chemical analysis. Dry matter (DM), crude
protein (CP), ash were determined according to feed proximate analysis of AOAC (1990);
organic matter (OM) was estimated from the difference between ash and dry matter; neutral
detergent fiber (NDF) and acid detergent fiber (ADF) were measured following by Van Soest
et al.(1991). Gross energy was measured using a Parr 6200 calorimeter (Moline, Illinois, USA).
Dry matter intake (DMI), digestible dry matter (DDM), relative feed value (RFV) and net
energy for lactation (NEI) were estimated according to the following equations adapted from
Lithourgidis et al. (2006): DMI =120/%NDF dry matter basis, DDM =88.9 — (0.779 x %ADF;
dry matter basis), REV= % x %DMI x 0.775 and NEI = (1.044 — (0.0119 x %ADF)) x 2.205.

Statistical analysis

The data was subjected the General Linear Models (GLM) by Statistical Analysis
System 9.1 (SAS 9.1). Using the Duncan’s New Multiple Range Test compare the treatment
means and significant difference was decided to P <0.05.

Results and discussion

Control of sticky corn stover (SS) and treatment of anthocyanin rich purple corn stover
(PS) fresh weight data indicated that there was not showed significant different (p>0.05), but
DM yield of PS significant higher than SS (p<0.05). In addition, PS contained significant
higher chemical composition yield (p<0.05), which consist of OM, GE, CP, NDF and ADF,
compared to SS. Anthocyanins have the potential to mitigate photooxidative injury in leaves,
both by shielding chloroplasts from excess high-energy quanta, and by scavenging reactive
oxygen species. In addition, the presence of epidermal coumaroyl anthocyanins conferred
protective benefits under high light. On the other hand, PS had the colour because the
anthocyanin so that produced variation in the background, which resulted in a larger number
of insect species being camouflaged on the plant (Schaefer and Rolshausen, 2006).
Consequently, PS had higher forage and chemical composition yield since the protective effect
of anthocyanins for corn.

Table 1. Forage yield and nutrients quality of sticky and purple corn stover

Items SS PS SEM p values
Forage (kg/ha) 11790.48 12000.00 278.317 0.6227
DM (kg/ha) 2747.12° 3167.99° 71.01857 0.0138
OM (kg/ha) 2572.10° 2949.10° 66.2066 0.0158
GE (Mcal/ha) 10805.13° 12443.89? 279.0541 0.0142
CP (kg/ha) 180.61° 229.35° 5.0284 0.0024
NDF (kg/ha) 1586.23° 1781.772 40.2094 0.0263
ADF (kg/ha) 676.27° 796.08? 17.7567 0.0088
DMI (g kg of body weight) 20.79 21.35 0.4503 0.4711
DDM (g kg DM) 697.23 693.25 7.7910 0.7524
RFV (%) 112.35 114.67 2.4819 0.5764

NEI (Mcal kgt) 1.27 1.25 0.0419 0.7524

In the same row, values with different letter superscripts mean significant difference (p<0.05).
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Various researches refer negative impact of anthocyanin on intake and production,
which had low palatability owing to their bitterness taste (Jobstl et al., 2004). Also, some
negative effects of polyphenols were associated to their interaction with digestive enzyme and
epithelium lining digestive trace. For this study, we found that PS did not have negative effect
on the DMI, DDM, RFV and NEI (p>0.05) by our predicted. Therefore, PS had a potential
ideal feedstuff for the ruminants.

Conclusions

The present study showed that PS had a significant higher forage and chemical
composition yield and did not have negative effect on the animal DMI, DDM, RFV and NEI
values. Therefore, PS can be used as a potential ideal feedstuff for the animals may due to
antioxidant function of the anthocyanin. Further study is encourage to understand if feeding PS
impact on ruminal fluid microorganism, plasma antioxidant activities and related gene
expression in ruminants.
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Abstract

Research was conducted to study dose-dependent effects of aflatoxin B1 AFB1 on laying duck.
AFB1 contaminated-corn AFC was added into diet to achieve levels of AFB1 of 0; 25; 37.5;
and 50 ppb. Sixty four of 6 months Alabio laying ducks were randomly assigned into 4 groups
of AFB1 levels in the diet. Treatment was conducted for 60 days and at the end of treatment
final body weight were recorded and the birds were sacrificed. Meat and liver samples were
collected for AFB1 and Aflatoxin M1 AFML1 determination. Meanwhile, egg weight and egg
production were recorded since last 15 days of treatment, and egg samples laid at last day were
analyzed for AFM1 concentration. AFB1 and AFM1 were analyzed using ELISA tests. Results
showed levels of AFB1 contamination significantly P < 0.05 reduce body weight gain and egg
production. AFBL1 levels from 25 until 50 ppb resulted on aflatoxins residue in egg, meat and
liver of laying duck. These levels of residues were significantly P < 0.05 affected by level of
AFB1 contamination in the diet. In conclusion, AFB1 exposure on laying duck through AFC
inclusion reduced body weight and egg production, and resulted aflatoxins residues in egg,
meat, and liver of laying duck.

Keywords: aflatoxin, aflatoxin residue, laying duck, duck performance

Introduction

Aflatoxin is a secondary metabolite produced mainly by fungus Aspergillus flavus, A.
nomius and A. parasiticus. Among of aflatoxins, aflatoxin B1 AFBL1 is the most prevalent and
toxic compound. International Agency for Research on Cancer IARC since 2002 has listed
AFB1 and its metabolite, Aflatoxins M1 AFML, as carcinogenic substances for human (EI-
Tras etal., 2011). Recent studies found carry-over of aflatoxin B1 from feed into animal tissues
and products (Voelkel et al., 2011). Duck is one of sensitive animal to aflatoxins exposure that
related to its liver biotransformation capacity (Diaz and Murcia, 2011). Therefore, consumption
of AFB1 contaminated diet may have consequences on duck performance and aflatoxin transfer
into duck’s products. However, there are only few reports of aflatoxins residues in ducks
compared to broiler chickens (Bintvihok et al., 2002).

Previous survey in a duck farming centre area in Indonesia, showed high prevalence of
AFBL1 contamination in feed and feedstuff for duck ration. Furthermore, AFB1 residue were
detected in liver and meat, and AFM1 were detected in the liver and egg collected from that
area (Sumantri et al., 2017). This present research was aimed to study the effects of AFB1
levels on laying duck performance, and aflatoxins residues in meat, liver, and egg.
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Methodology

AFB1-contaminated corn containing 200 ppb of AFB1 AFC was produced based on
Agus et al. (2010). AFC was mixed into commercial feed by replacing uncontaminated corn
with AFC to create increasing dietary AFB1 contents of 0 ppb; 25 ppb; 37.5 ppb, and 50 ppb.
A total of 64 Alabio laying ducks Anas platyrinchos borneo were used in the experiment. Ducks
were weighed and randomly allotted to 4 dietary treatments with 4 replicates of 4 birds in each
unit. Experimental diet and water were provided ad libitum. The experiment was started when
the birds were aged 6 months and lasted for 60 days. Laid eggs recorded and weighted daily
starting at last 15 days. Body weight was recorded at the beginning and the end of experiment.
At the end of experiment, birds were sacrificed, then livers were collected and weighted. Livers
samples were analyzed for AFB1 and AFM1 contents, meanwhile breast meat sample were
analyzed for AFM1 content. From each replication, eggs laid at day 60th were pooled for
AFML1 analysis. AFB1 and AFM1 contents were analyzed using ELISA kits produced by
Romer Lab. Data was analyzed using analysis of variance according to a completely
randomized design. All statistical analysis were performed using software package SPSS
version 18.0.

Results and discussion

Laying duck performance

Body weight gain, egg production, and egg weight of laying duck were significantly
affected by AFB1 levels in the diet. Data on Table 1 shows live weight gains were reduced by
higher AFB1 levels in the diet. Diet containing 50 ppb AFB1 or more significantly reduced
weight gain in duck compared to chicken (Ostrowski-Meissner, 1983). AFB1 exposure reduced
the efficiency of feed utilization in duck (Verma et al., 2002), and detrimental effects of AFB1
on the performance was dose-dependent response (Wan et al., 2013).

Table 1. Performance of laying duck received different level of AFB1 content in the diet.

AFB1 levels Average Daily Gain g Egg weight g Hen Day Average %
ppb
00.0 144.06° 59.95° 37.502
25.0 76.88% 56.782 45.312
375 56.67% 57.632 56.25°
50.0 34.062 60.00° 43.75%

ab Means in each column with different superscripts are significantly different P < 0.05

Table 2. AFB1 residues in liver and egg of duck received different levels of AFBL1 in the diet

AFB1 residue ppb AFML1 residue ppt
AFBL levels ppb LiverNs Egg Liver Meat Egg
00.0 0.15 0.50° 0.292 31.67¢ 0.142
25.0 1.07 2.41° 0.32° 99.72% 0.23?
375 1.42 1.68% 0.35° 123.322 0.36"
50.0 0.93 1.222 0.292 402.25P 0.37°

abe Means in each column with different superscripts are significantly different P < 0.05; N> Not
significantly different P > 0.05

Aflatoxins residues

This study indicated consumption of AFB1 contaminated diet results in aflatoxins
residues in meat, liver and egg of laying duck. As shown in Table 2, AFB1 contents were found
in very low concentration in the liver and egg < 2 ppb. Similarly, AFM1 contents were also

Theme :Wisdom of Using Local Resources for Development of Sustainable Animal Production in Developing Countries | 173



International Conference on Sustainable Animal Agriculture for Developing Countries (SAADC) 2017

Oral Presentation — Animal Nutrition and Feed Technology 234

detected in very low concentration in liver and egg < 2 ppt, but surprisingly, AFM1 content in
meat was detected on significant level > 50 ppt. High level of AFM1 found in meat in this
study was inconsistent with other’s studies.

Experiment by Bintvihok et al. (2002) on chicken, duck, and quail showed aflatoxins
residues were found higher in liver than in the muscle, and aflatoxins in the egg were lower or
similar to in the liver. Report on AFML1 residue in the products of duck is still limited; especially
in the egg. Zaghini et al. (2005) reported no residues of AFM1 detected < 0.01 ppb in egg of
laying hens fed with diet containing 2,500 ppb AFB1 for four weeks. Similarly, negative
detection of AFML1 in the liver also resulted in that experiment, confirmed that only small
quantities of aflatoxins are likely to be stored in the hen tissues.

Conclusion

This study showed diets containing AFB1 below threshold limit for duck 50 ppb may
transfer its residues into meat, liver, and egg of laying duck. In contrast to previous studies,
this present study reported noticeable levels of AFM1 in meat of laying received diet containing
AFB1 between 25 to 50 ppb.
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Abstract

This study aimed at finding out the best feed supplement formula to increase Rabbit Body
Weight. A randomized block design with one factor namelythe percentage of fermented peel
added (0%; 5%; 10% and 15% wi/w) on to the plan feedstuff and replicated six times was carry
out to run this study. The addition of 10% (w/w) of fermented soybean peel providing the
highest dry feed material consumption (41.86 g/head/ day), but the increase of body weight
was only (16.83 g/head/day) which is lower than that of the addition of 15% fermented peel
(17.45 g/head/day). A significant difference among treatment font on the feed conversion. The
lowest feed conversion was obtained in treatment of 15% fermented feel (2.36 g/head/day).
After 24 hours of fermentation the slurry become very moist due to the absorption of water
from the environmental. To extend the storage stability of the fermented feel the addition of
5% maltodextrin and 0.5% tween 80 shown the best result of granulated fermented feel which
is stable at room temperature (25°C) and could withstand until 1 month of storage. The moisture
content of granulated feed supplement is about 11.2%. The proximate analysis of granulated
flour shown that after being resolution contain the isoflavone of thegranulated animal feed
supplement is 10,100 ppm.

Keywords: feedstuff, granulated flour, bodyweight, fermented and soybean peel

Introduction

Fermented soybean (tempeh) is one of the most important vegetable protein source
which has gained consumen acceptance by most of Indonesian people. Prior to processing the
bean was cooked and steamed and the peel of the bean is removed. Kumalaningsih and Surya
(2012) and Ardhiansyah et al. (2014) stated that about 50.92 — 67.898 kg per year of solid
waste year is discarded and sold as animal feed of low prices. Furthermore Nasahi (2010)
reported that solid waste contain high valuable bioactive compound as glycoside and should
be degraded into three biotic namely dietary fibre, microbes and also isoflavonethrough
fermentation process.

The nutritional benefit of solid waste (peel) should be therefore being socialized to the
farmers to enrich the ordinary feedstuff to increase the quality of animal feed. However the
preparation practices standing from the show chart, and formulation as well as the storage
stability of the healthy feed supplement which could carried out by the farmers should be
clearly explained.

de Blas and Wiseman (2010) stated that rabbit is one of the most potential animal
having a distinct digestive system which could metabolism dietary fibre and converted to
volatile fatty acid which is main factor as source of energy to support the growth ofthe
animal.Socialization of this method to the farmers is urgently required. However the low level
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of handling and technology of the farmers at rural region become the main hindrancethe
extension service for making feed supplement.

Under such circumstances,second stages should be therefore being carried out for the
product of feed supplement which is easy to perform and mainly at the rural region. The use of
soybean waste (peel) as raw material for making probiotic feed supplement containing
microbes is expected to provide beneficial effect.

Effective microbe (EM4) has been commercialized and most of farmers known the use
of this organism f