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SANDIMET® MHA

NHU now offers SANDIMET® MHA, providing you with easy cost control
and a comprehensive solution, anytime, anywhere.

Items Value/Describe

Appearance Brown viscous liquid with special smell
Properties Easily soluble in water

Assay =288.0%

Ammonium salt =1.5%

Cyanide Not detectable

Heavy Metals (as Pb) =10mg/kg

Arsenic <2.0mg/kg
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NHU will launch its MHA (liquid methionine) product in 2025, reinforcing its commit-
ment to the global animal nutrition industry. With strong production capacity and a
vast marketing network, NHU ensures a stable supply of high-quality, efficient, and
environmentally friendly MHA, alongside comprehensive nutrition and technical sup-
port for customers worldwide.
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HARNESSING BIG DATA FOR POULTRY HEALTH
AND PRODUCTIVITY

In today's rapidly evolving agricultural landscape, the poultry industry stands
ata transformative crossroads. With the glo]:)al demand for poultry pro&ucts
surging, the need for efficiency, sustainability, and resilience has never been
greater. At the heart of this transformation lies the power of data-driven
decision-making, underpinned by big data analytics.

Big data has emerged as a game-changer in enhancing poultry health and
productivity. By leveraging advanced technologies such as sensors, 16T
devices, and artificial intelligence, poultry farmers can collect and analyse
vast amounts of data., These insights enable precise, real-time interventions
that optimise operations and reduce waste.

Moreover, data-driven approaches foster sustainability by minimising
resource wastage and reducing the environmental ]Cootprint o]C poultry
]Carming. By tracking and analysing energy and water usage, ]Carmers can aclopt
practices that are both economically and environmentally sustainable.
However, the adoption of big data in poultry farming comes with challenges.
High initial costs, the need for technical expertise, and data integration
complexities can deter small-scale farmers. Bridging this gap requires
collaborative eﬂ:orts from governments, industry stakeholders, and
technology providers to ensure accessibility and affordability of data-driven
solutions.

As we look toward a future Shapeol by innovation, the poultr‘y industry must
embrace big data as a cornerstone of growth. Big data is not just a tool—it is
the key to unlocking the full potential of modern poultry farming.
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G. N. Ghosh
Managing Editor
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Indian Research

The Science Behind Colours and
Shape of Eggs

By

Rinkal Sundriyal', Nilay Deshpande?
"ICAR- Indian Veterinary Research Institute,
2ICAR - Central Avian Research Institute

Introduction

Have you ever wondered why eggs come in different shapes
and colours? From pristine white to rich brown, and even shades
of blue and green, some round some spherical some ovoid,
the variety of eggshell hues and shapes has intrigued farmers,
scientists, and food enthusiasts alike. While the colour of an egg
might seem like a small detall, it is the result of a fascinating
interplay of genetics, chemistry, and evolution. Each colour tells a
story about the hen that laid it-her breed, biology, and even her
environment. But beyond aesthetics, there are countless myths
surrounding eggshell colours, from their impact on nutrition to
their influence on taste. Is there any truth to these claims? And
what exactly gives an eggshell its unique hue?’

1.1. Chemistry of Eggshell Colours- The primary pigments
responsible for the colouration of eggs in both wild and domestic
birds are protoporphyrin IX, biliverdin IX, and biliverdin zinc
chelate (1). Kennedy and Vevers in 1976 further confirmed
this, identifying traces of coproporphyrin Il as well (2). These
pigments are deposited in the surface layers of eggshells and,
whether acting alone or in combination, create the wide variety of
shell colours and shades seen in different bird species.

Research involving over 100 avian species has confirmed
that blue-shelled eggs derive their colour exclusively from
biliverdin IX and biliverdin zinc chelate. In contrast, the colouration
of brown-shelled eggs is primarily attributed to protoporphyrin,
with uroporphyrin and coproporphyrin also detected in smaller
amounts. White eggs, such as those commonly laid by
White Leghorns, lack pigmentation entirely, resulting in their
characteristic colour. Additionally, the combination of green and
brown pigments produces shells in olive green or grey-green
shades (3).

1.2. The Role of Genetics in Egg Color- Wragg et al. (2013)
identified SLCO1B3 as the key gene responsible for the blue-
eggshell phenotype in chickens, with its high expression in the
shell gland attributed to the insertion of EAV-HP. As SLCO1B3
plays a role in biliverdin transport, it is likely that other regulatory
genes also contribute to the concurrent deposition of both
protoporphyrin-IX and biliverdin in eggshells (4).

In further studies, the expression of ABCG2 in the shell glands
of blue-eggshell chicken lines was found to be higher than in
white-shelled layers but lower than in brown-shelled layers.
Additionally, ABCG2 expression was observed to be greater
in hens producing olive and green eggshells compared to
those laying blue and light blue eggs. These findings
suggest that ABCG2 predominantly influences the transport of
protoporphyrin-IX, playing a significant role in the regulation of
eggshell pigmentation (5).

The expression of HMOX1, a gene involved in biliverdin
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production, was significantly elevated in hens with blue-green-
shelled subtypes compared to those laying white-shelled eggs.
This indicates that HMOX1 directly contributes to the increased
production of biliverdin, thereby influencing the blue-green
colouration of the eggshells. Together, these findings highlight the
interplay of multiple genes in determining eggshell pigmentation
through their roles in pigment synthesis and transport (6).

1.3. The Evolutionary Perspective- The ancestral bird egg was
likely white and unpatterned. Fundamental differences in eggshell
colouration among bird families are thought to have arisen through
early diversification in nest placement. Brown and speckled eggs
are commonly associated with ground-nesting species, such as
many passerines, and are considered adaptations for crypsis
to reduce predation risk. In general, speckled eggs are more
frequently observed in nests that are particularly exposed to
predators. Similarly, blue eggs may offer camouflage in certain
nests built within vegetation.

Nest site and architecture also play a significant role in the
variation of eggshell colouration, both among species within the
same family and among clutches within a single species. The
pigmentation of quail eggs serves as a form of camouflage,
helping to protect them from predators. The speckled and varied
patterns can blend into the natural surroundings, making the
eggs less visible. Predation pressure often drives the evolution
of camouflaged eggs in some birds, whereas in others, such
as cuckoos, eggshell colouration has evolved to mimic the host
species’ eggs, facilitating successful brood parasitism (7).

1.4. Grading with Colour Fans - Korean shell colour fans are
used for grading brownness of eggs shell ranging from 1 to
15 where 1 is for white and 15 is for dark brown this colour
grading is similar to the yolk colour grading with DSM Roche’s
Yolk colour fans.




Science Behind Shape of Eggs

Over the years, bird enthusiasts and scientists have proposed
various theories to explain egg shape, most of which are linked
to the bird’s life history or its environment. Factors such as
adult body mass, diet, the number of eggs in a nest, nest type,
nest location, environment, and the hand-wing index (HWI) all
play a role in determining egg shape. One clear factor affecting
egg shape is the size of the mother bird’s oviduct. However,
egg shape is also influenced by the balance between internal
pressures from the egg’s contents and external pressures from
the oviduct, moderated by the thickness of the egg membrane
just beneath the shell—not the shell itself (8).

1.1. Oviduct shape and thickness - The bird’s oviduct is divided
into several parts, each contributing to the formation and shape
of the egg. The interplay between these parts of the oviduct
and the pressures from within the egg and the oviduct itself
results in the diverse shapes of bird eggs. The thickness of the
egg membrane also plays a role in moderating these pressures,
ensuring the egg maintains its structural integrity.
a. Infundibulum: Captures the egg yolk and starts forming the
outer layers
b. Magnum: Adds the egg white (albumen), shaping the egg.
c. Isthmus: Adds shell membranes, maintaining shape and
providing a barrier
d. Uterus (Shell Gland): Forms the hard shell and shapes the
egg
e. Vagina: Stores the egg briefly before laying

1.2. Rolling off - Spherical eggs are prone to rolling off cliffs
due to their shape. In contrast, conical eggs roll in a tight circle,
making them ideal for birds that nest on cliffs.

1.3. Conservation of Calcium - Spherical eggs have a reduced
surface area, which may aid in conserving calcium in regions
where the mineral is scarce.

1.4. Clutch size matters - The appearance of eggs in a clutch
can be influenced by their number, with certain shapes being
optimised for even nutrient distribution and maintaining a
physiological balance of nutrition.

1.5. Degree of asymmetry- When comparing birds within the
same order, those with stronger flight capabilities generally have
more asymmetrical eggs.

Eggshell colouration and shaping are complex traits shaped
by the interplay of evolutionary, genetic, and biochemical factors.
From an evolutionary perspective, diverse shell colours and
patterns have developed as adaptations to ecological pressures
such as predation and environmental conditions. At the genetic
level, key genes such as SLCO1B3 and ABCG2 regulate the
transport and deposition of pigments like protoporphyrin IX,
biliverdin IX, and their derivatives, which determine the final shell
colour. This genetic framework highlights the intricate mechanisms
controlling pigmentation and points to the interdependence of
genetic expression and ecological requirements. Contrary to
popular belief, brown eggs are not inherently healthier or more
nutritious than white or blue eggs. Nutritional differences in eggs
are primarily influenced by the diet and management of the
hens, not by shell colour. Dispelling such myths is essential to
promoting a scientific understanding of eggs and their production.
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Nextgen Innovations to Support On-Site Challenges

Dr. Shiva Kumar
Technical Director

Trouw Nutrition South Asia

Sustainable farming is based on three
pillars: environmentally sound, socially
responsible and economically viable. For
all these npillars, innovation will be key
and hence, advances in animal nutrition
will play an important role, where we
have concrete challenges in economical
optimisation of the value chain and
meeting product quality demands, whilst
safeguarding animal wellbeing and human
health.

Creating the perfect ration can help
propel food-producing animals towards
optimal nutrition, health and production,
contributing to better usage of resources
and sustainability. Origin and seasonality
of raw materials can have a significant
impact on nutritional profiles, making it
challenging to know the actual quality of
the product at the moment of feeding it to
the animals.

This can impact the performance of
the animals and/or production costs
putting at risk the business objectives
of the farm or unit. Meanwhile, farmers
and feed producers are dealing with price
fluctuations of feed ingredients, due to
market demands, increasing the pressure
on profit margins as well.

Feed Quality is Key

We also see that farm sizes have gone up
in the past years. This gives the opportunity
for direct purchase/access to raw material
to farms which introduces new challenges:
farmers need to know what they buy from
a nutritional value point of view in order
to optimise feed cost and performance.
Overall, the diets have not changed
so much, but the inclusion of new raw
materials like by-products, has introduced
new opportunities as well as challenges:
as their quality is also variable. All of
these changes in how and where the feed
is produced demands that raw materials
quality has to be monitored upon arrival
in an easy way and everywhere you are.
Lab testing, including wet chemistry,

is often accepted as one of the most
accurate ways of analysing the chemical
composition of raw materials. Feed mills
often favour lab testing. This testing
process, however, is rigorous and lengthy
which doesn’t make it an accessible or
viable option for many farmers.

New Portable Innovations with NIR

The development of new technologies
in the area of raw material feed quality
evaluation allows for monitoring at farm
level to streamline this process and make
it cost-efficient. Therefore, an increasing
number of farmers are moving towards
mobile precision feeding solutions, such
as near infrared technology (NIR). NIR
technology has already been identified by
feed producers as an accurate and quick
solution for feed and raw material analysis,
providing cost-effective and easy access
to real nutrient values in their purchased
raw materials.

The technology can be used to scan raw
materials or silage and provide detailed
information, comparable to traditional lab
analysis. Although this NIR technique

How Does it Work?

The NutriOpt On-site Adviser is a handheld
scanner, combined with a mobile app.
Once both devices are connected, which
takes a matter minutes, anyone, can
have the nutritional report (energy and
protein, fat, fibre, amino acids, etc) of a

M I
Portable NIR oblleidgn

Scanner

has been used on a large scale at feed
producers and large size integrators, until
recently the application has not been
available for professional farmers. The
technology is now accessible for farms
of every size with the introduction of the
NutriOpt On-site  Adviser from Trouw
Nutrition. It can analyse feed samples
in minutes and, through its powerful
nutritional database, provide practical
solutions for farmers to optimise their
ration and their business.

defined raw material displayed on their
smartphone. With the information of the
report, the farmer can already assess
how the different nutrients deviate from
the targets set by their nutritionist. This is
possible thanks to a coloured bar placed
next to the actual nutritional value. The bar
represents a target range (minimum and
maximum levels) of the defined nutrient,
and the measured value is also placed
inside of the bar helping the farmer to, on
the spot, evaluate in a quick and accurate
way what to do. When measured values
are outside of the recommended range,
an attention dot is displayed, so action
can be taken immediately. With a simple
click, the report can be shared with any
person, to request further advise helping
in a close contact between the farmer and
the consultant/nutritionist. This means
that farmers and suppliers, as well as
their consultants, can scan samples onsite
on every batch, giving them more control
over quality consistency, performance and
costs using good quality data.

Know What's in the Feed - Mitigating
Mycotoxin Risk

Feed safety can only be guaranteed when
we have accurate information on what is
in the feed (or not). Mitigating mycotoxins
is a key topic along the feed production
chain, from raw material procurement
to homemixing at farm level. Testing of
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mycotoxins in raw materials and finished
feed has become more important, as
these toxins pose a serious risk to animal
health, milk quality and overall animal
performance.

raw materials per region and to adjust
purchasing decisions of raw materials and
feed by farmers and feed mills (better risk
assessment). This is where Mycomaster
plays an important role. This on-site rapid

Mycomaster
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Having accurate data on contamination
levels can be used to monitor trends of

analysis reader gives a reliable indication
of mycotoxin contamination in both raw
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materials and complete feeds

Mycomaster provides rapid, cost-
effective and quantitative mycotoxin
analyses of over 40 validated feed raw
materials and final feed. And it works
on-site, bringing flexibility to testing
frequency, in support to quality control,
formulation decisions and remediation
strategies.

Trouw Nutrition is an organisation
that deeply cares about building a more
sustainable future - both for our industry
and for consumers. We are committed
to transform science into actionable,
practical nutrition and farm management
solutions to help customers produce
quality poultry meat and eggs. We support
food producers with the technology that
puts advice and data at their fingertips.
NextGen technologies ensure that farmers
can get control over the diets fed to their
animals on a daily basis in order to make
informed decisions that will impact their
business.
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Organic Trace Minerals: An Effective Tool
for Sustainable Poultry Production

Channegowda and Akanksha Patel
Technical services

Zeus Biotech

India produces about 14 MMT of broiler feed,13 MMT of layer
feed and 3 MMT of breeder feed per annum. In addition to
energy, protein, amino acid and vitamins, minerals are also
crucial for optimum growth, reproduction and immunity.

The general functions of the minerals

B Give rigidity and strength to skeleton (calcium, phosphorus,
magnesium)

B Serve as constituents of organic compounds (sulphur in
proteins, cobalt in vitamin B12, iron in red blood cells)

B Activate enzyme systems (phosphorus, manganese and zinc)

B Osmoregulation and acid base balance (sodium, potassium,
chloride)

B Required to synthesise hormones thyroxine (lodine)

B Muscle contractions and transmission of nerve impulses
(sodium and calcium)

Classification of Minerals

In general, minerals are classified into macro and microminerals.
Macro minerals such as calcium, phosphorus, magnesium,
sodium, potassium, chloride and sulphur are required in
comparatively higher amounts(g/kg). Whereas microminerals
(trace minerals) are required in lesser amounts (mg/kg or ppm).

Non-
Fermented

Trace Minerals

Proteinates

Figure 1. General classification of trace minerals:

Fermented

Though trace minerals (TMs) are required in small quantities,
their undersupply can result in deficiencies, while oversupply
may lead to toxicity. Therefore, it is very important to deliver the
optimum level of all trace minerals to prevent deficiencies and to
get optimum performance. The inclusion level of trace minerals
in poultry feed ranges from 0.1 to 0.13% of the diet, contributing
to an approximate annual usage of 0.027 to 0.038 MMT.

¥~ INDIAN POULTRY REVIEW | 14

Traditionally, trace minerals are incorporated in the form of
inorganic salts such as oxides, chlorides and sulphates. Inorganic
trace minerals are highly soluble and get ionised during digestion,
forming ‘free’ reactive ions. These free ions can interact with
other minerals or other components of the diet to form insoluble
and unabsorbable complexes.The inorganic trace minerals can
also bind with natural chelating agents present in feeds, such as
phytic acid and oxalic acid, which can also limit their absorption.
These interactions make the minerals partially or completely
unavailable to the animal, resulting in reduced bioavailability.

To address this, poultry producers have increased the inclusion
levels of inorganic trace minerals in poultry diets from0.75 to 1.5
kg/tonne of feed which is often higher than the requirement.
The higher inclusion levels lead to an over-supply of minerals
not only resulting in unnecessary wastage but also contributing
to environmental pollution (manure/soil). Additionally,inorganic
trace minerals tend to get contaminated with heavy metals (lead,
mercury, arsenic, cadmium) and dioxins which are not only toxic
to poultry but also raise concerns for food safety.

Figure 2. Minerals show antagonistic effect to each other on ionised form

Poultry producers and nutritionists are increasingly aware
of the disadvantages of poorly metabolised inorganic trace
minerals, leading to replacement of inorganic trace minerals
with organic trace minerals. Currently, organic trace minerals are
widely used in animal nutrition and the percentage of organic
v/s inorganic trace minerals fed in the ration has been changing
over a period of time. The guidelines provided by the NRC/
ARC/BIS/INRA are for the use of inorganic trace minerals only
and not for the organic minerals. In practice, most nutritionists
feed organic trace minerals up to 30 to 50% of inorganic trace
minerals. The positive responses have also been observed when
inorganic trace minerals are completely (100 percent) replaced
with organic trace minerals.




Various Forms of Organic Trace Minerals

Organic and inorganic trace minerals differ fundamentally.
Inorganic trace minerals are typically presented as finely ground
mineral salts. These can be transformed into organic trace
minerals by complexing them with an organic molecule known
as ligand. The ligand could be single amino acid (chelates) or
a chain of amino acids (proteinates). This binding process can
be achieved either by a chemical reaction,where trace minerals
are bound to synthetic amino acids like glycine/methionine or by
a biotechnological process (fermentation) where trace minerals
are complexed with peptides derived from hydrolysis of soy
proteins. This process of complexation protects organic trace
minerals from interactions and antagonism which makes them
more stable and bioavailable. The approximate bioavailability of
organic trace minerals is twice or greater than that of inorganic
minerals (Spears, 2003).

Supplementation of fermented organic trace mineral resulted in
improved retention and less excretion

Table 1. Result of supplementation of fermented organic minerals

Groups % Excretion % Retention
100% Inorganic copper 58.39a+ 2.59 41.62c+2.45
50% Organic copper 39.18bct 3.45 60.81ab+ 1.35
P <005 Aminullah et al, 2021: Indian Journal of Animal Research

Application and Benefits of OTMs in Poultry Nutrition

Organic trace minerals are incorporated into poultry diets by
various means which are given here below.

Complete replacement: Complete replacement of inorganic with
organic allows a significant reduction in the inclusion rate. The
standard inclusion rate for inorganic is 1 kilo per ton of feed,
while the organic requires a lower inclusion rate of 500 g per
ton of feed. Whereas the fermented organic offers an even lower
inclusion rate of 350 g per ton of feed. This reduction in inclusion
level not only saves space in the feed formula but also helps to
reduce environmental pollution.

Combined Application: In practice, most of the poultry nutritionists/
producers prefer a 50:50 ratio of inorganic and organic trace
minerals. Several genetic companies also recommend this
method of application.

On-Top Application: The on-top application of organic trace
minerals is also not uncommon. In this method, organic trace
minerals are added between 20-30% of inorganic trace minerals
without altering the standard inclusion level of inorganic. This
approach allows the nutritionist to understand the beneficial
effect of organic trace minerals at farm level.

Table 2. Supplementation Of Organic Trace Minerals in Poultry Diets

Treatment Gain (g/bird) FCR
Inorganic 750 g/t 2824a 1.466b
Fermented organic 375 g/t 3007b 1.404a

P<0.05 Bob Swick et al., 2018: Poultry Science
Table 3. Breast Meat Yield of Vencobb 400 Broilers

Treatment Breast meat %of carcass

Inorganic: 1 kg/ton 22.05a
Fermented organic:0.50 kg/ton 24.21b

P < 0.001 S Haldar, 2012: unpublished
Table 4. Bone Ash in Cobb 400 Broilers

Groups Zn Mn Cu

'Inorganic (1.2kg/t) 236b 168 b 29b

Fermented organic (0.5 kg/t) 257a 196 a 35a

P <005 S V Ramarao,2009: unpublished

The supplementation of organic trace minerals enhances
poultry production, especially in parents, organic minerals boost
fertility, which in turn improves the hatchability that could result
in 1or 2 additional chicks per mother per cycle.

In egg laying hens, organic trace minerals improve shell
strength, decrease the number of broken and thin shelled eggs,
improves the thickness of egg white (Haugh Unit Score) and
helps the producers/farmers to store the egg for longer duration
at room temperature specially in summer.

In broilers, improved skeletal development and bone ash
improves lameness score. Additionally, improved breast growth
and meat quality contribute to higher economic returns.

Conclusion:

The change-over from inorganic to organic addresses several
critical issues.

B Improve growth, performance and meat quality

B Better immune response

B | ower inclusion rate saves space in feed formulations

B Higher retention addresses environmental pollution
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THE CASE OF
EMERGING
BACKYARD
POULTRY

OneofIndia’sbiggestchallengesisfeeding
nutrient-rich proteins to its staggering
population. This case study in real time
shows how backyard poultry producing
desi chickens can be a crucial strategy
for boosting rural India’s income and
enhancing family nutrition, particularly
for women and children. IPR delves into
this idea of making BYP a sustainable
livelihood model

globally during COVID-19 although poultry birds were

not affected directly by the virus. Distress in the poultry
industry during the pandemic was primarily due to restriction
of movement imposed on various items such as poultry feed,
chicks, medicine and vaccines, and poultry products both
locally and globally particularly in Asia, where 10 countries
executed national lockdowns and 12 countries employed
localised lockdowns.

The potential growth of the poultry industry was halted
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Rumours about spreading of SARS-CoV-2 virus through
poultry caused further collapse in the domestic market economy.
The export market of poultry products has declined in certain
regions like Asia, Europe and North America. It is expected that
worldwide chicken meat trade may be lowered by 4% although
there is increased demand for animal protein among consumers.
Hence an integrated approach is needed to revive the poultry
industry.

Apart from commercial poultry maintained in integrated farming
systems with moderate to high level of biosecurity, there is the
“backyard” or village level poultry sector with minimal biosecurity.
In the backyard sector, native birds or locally available breeds are
maintained and the birds or their products are mostly consumed
locally.

The strategy to adopt backyard pouliry as an alternative system
to generate income not only augmented poultry production, but
also guaranteed the availability of animal protein to the poorer
section of society, as well as improved the purchasing capacity
of this section, and guarded against reverse migration of labour
during the COVID-19 period. Furthermore, smallholders could
play a vital role in fulfilling the demand for animal products in
developing coutries.

Some initiatives to distribute chicks, feed and medicine for
rearing among the marginal farmers were detected in India,
Bangladesh and Cambodia during lockdown to mitigate the
catastrophic effect of COVID-19 on the rural economy.

In Asia, most of the poultry sector is represented by smallhoders
and village poultry production systems, says FAO. In Cambodia
75 % of poultry production is carried out by subsistence farmers,
who own an average of a dozen birds. Their poultry is mainly
for domestic consumption, but the farmers manage to sell 10-15
chickens per year to generate US$ 15-20 in income, which can
secure food for 6-8 weeks for a household for five. The majority of
poultry is concentrated near cities on agricultural land, and adjacent
to the Thai border in the northwest and the Viethamese border in
the southeast. The Department of Animal Health and Production of
the Ministry of Agriculture, Forestry and Fisheries has categorised
commercial production into three classes: small-scale (500 to
1000 birds); medium-scale (1000 to 5000 birds) and large-scale
(over 5000 birds). Commercial farms include 138 broiler farms, 68
layer farms and 977 duck farms, representing one-quarter of the
country’s production. Most are small scale holders.

Current estimates of poultry population in China are about
12 billion chickens and 3 billion domestic waterfowl (ducks and
geese). There is an ongoing export of poultry from certified farms
in southern China to the Hong Kong Special Administrative
Region. A significant proportion of poultry in China is sold
through live bird markets. H5N2 vaccine is produced at the
Harbin Veterinary Research Laboratories, among others, to
prevent H5N1 infections in this poultry trade.

Indonesia has a large poultry industry. Production is mainly
aimed at the national market, although some export of processed
products and one-day-old chicks exists, and can be regionally
important, e,g. from Sumatra. The poultry population of Indonesia
comprises broilers, indigenous poultry, layers and ducks. 80%
of the poultry in Indonesia is produced by large commercial
companies, which are vertically integrated poultry production
systems of substantial capacity. 70% pf the total poultry production
in Indonesia is carried out in Java.

In Japan, the total chicken population is in millions, with its
highest density in southern Kyushu (layer) and in northern
Shikoku (broiler). The average number of birds per farm is
33,500 in layers and 38,000 in broilers. There are also some
turkeys. About 25 % of the layer farmers keep fewer than 5000
birds, representing nearly 20% of the total layer population. About
255 of the broiler farmers send fewer than 50000 birds per year
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to the poultry slaughterhouse. However, their total share is less
than 4 percent of the overall poultry meat production in Japan.

In Thailand, industrial production represents 80% of the poultry
sector. The industry is dominated by large multinational and
transnational companies. Before the Al crisis occurred, Thailand
was the fourth largest exporter of chicken meat and products in
the world.

In Vietnam, poultry production plays an important role in
rural development. More than 80% of the poultry production
in Vietnam is based on traditional production systems at the
smallholder level, even though a number of families now keep
flocks of between 1000 to 10000 birds. Poultry serves as a
supplier of high-quality protein to farming families, as well as
providing cash income through the sale of meat and eggs. Most
of the production comes from backyard poultry raised by about
eight million smallholders, while commercial poultry farming is
represented by a number of small family producers and about
1000 modern poultry farms of more than 2000 birds, including
60 with over 10000 birds. The domestic bird population is mostly
composed of chickens, ducks and geese.

The commercial poultry population in Pakistan has developed
freely under minimal regulatory controls. There are some
professionally integrated poultry production systems, but most of
the farms are small. There are some 21000 established farms,
and 38 million chickens are kept in backyard operations. Poultry
and poultry products are intended for the local markets and are
not meant for export. Chickens are kept close to areas with
a large human population. Live broilers are sold to consumers
directly. Poultry breeders are mainly concentrated in the area of
Abottabad, in the north of the country. There are a major long-
distance transport lines for consumer eggs or for broilers, except
for some movements towards the Karachi region in the south.

Backyard poultry focussing on desi chickens has been a
staple crucial strategy for rural India for boosting income and
enhancing family nutrition for a long time. Especially among Self-
Help Group (SHG) households. Traditionally, it has served as
a vital source of nutrition supplemental income, particularly for
marginalised communities. The growth of the poultry population
in India - rising by 16% to 851.8 million from 2012 to 2019 -
signals a promising opportunity to elevate the livelihoods of SHG
households through more structured poultry interventions.

Despite high demand, desi chickens only hold a 7-8% market
share, presenting an opportunity for growth, especially with the
rising popularity of local delicacies in restaurants and dhabas.
Desi chicken fetches a higher selling price than broilers, with
eggs priced at Rs. 9-10 each. The poultry sector is growing
rapidly, with egg production increasing by 6.77% and chicken
meat by 7-9% annually. In 2022-23, out of 9.77 MMT total meat
consumption, poultry accounted for 4.995 MMT. BYP also
promotes the preservation of indigenous breeds and serves as
a sustainable livelihood model, particularly empowering women
in rural communities.

Despite it’s potential, BYP farming faces several challenges
like high mortality rates due to inadequate healthcare, poor
housing conditions and reliance on scavenging for feed,
hindering productivity. A pressing need for better breed selection,
enhanced diseases management and more effective training for
SHG members add to it.

In response to these challenges, Heifer International, in
collaboration with Cargill under the HATCHING HOPE programme
and with the technical inputs from Forum of Enterprises for
Equitable Development (FEED), has developed an innovative
backyard poultry model. Initially piloted in Odisha, this model,
focuses on improving productivity and reducing mortality through
advanced practices. Now, the model is expanding to seven
states across India with support from various stakeholders,




aiming to offer a scalable solution for rural development and
poverty alleviation through backyard poultry farming.

The Model USP

The training and capacity building component of the backyard
poultry model focuses on equipping participants with essential
skills for successful implementation. Key elements include:

B Community Resource Person (CRP) Training: Local women
are trained as Community Agro-vet Entrepreneurs (CAVEs)
to provide veterinary services and agricultural inputs,
receiving technical training in poultry health, management and
biosecurity

B Community Member Training on Biosecurity: Hands-on

sessions are conducted for community members on best
practices in housing, feeding and disease prevention

Awareness Campaigns: Campaigns educate community
members on the economic and nutritional benefits of improved
poultry practices, promoting broader adoption

Continuous Learning and Support: Ongoing support and
learning opportunities, including workshops and refresher
courses, ensure that CAVEs and community members stay
updated with the latest practices and technologies

Vertical Integration: the model involves different stages of
poultry production system, including breeding, hatching,
brooding, fattening and marketing handled by different groups
of farmers and FPOs

KEY COMPONENTS OF THE NEW MODEL

Improved Houisng Design

The new backyard poultry model enhances safety,
comfort and predator protection, increasing productivity
and reducing mortality. It offers each bird 2 sq.ft.
during the day and 1-2 sq.ft. at night, with ventilation,

Alternate Feed Strategies

The new model emphasises alternate feed strategies to reduce
costs and improve nutrition. Of a total 100 grams of feed, 50%
consists of Azolla, 30% of concentrate, and the rest of local feed
ingredients aand local waste. Cultivating protein-rich Azolla,

natural lighting and easy maintenance. This scalable design
accommodates various flock sizes, supporting sustainable
poultry farming.

utilising local resources like agricultural by-products and household
scraps, and promoting insect farming for natural protein. Supplemental
feeding is also incorporated to enhance growth and egg production.

Community Agro-vet Entrepreneurs (CAVE) Model

The model trains local individuals, primarily women

to provide affordable animal health services and

agricltural inputs to smallholder farmers. CAVEs serve

as vital links in the agricultural ecosystem, using their
farms as demonstration sites to share best practices in poultry
management.

Weather-Protect Insurance

It is a tailored financial product designed to shield smallholder

poultry farmers from climate risks like extreme temperatures and

rainfall. It offers coverage to maintain production levels and prrotect

farmers’ livelihoods, ensuring they can repay loans and sustain
their operations. This insurance is crucial in areas where climate variablity
threatens agricultural productivity, providing a safety net for farmers.

Linkages with Government Schemes

The success of the backyard poultry model depends on effectively linking SHG members with government
schemes. Key steps include identifying relevant programs like the National Livestock Mission (NLM),
National Rural Livelihood Mission (NRLM) and MGNREGA, facilitating access through workshops and
documentation support, and training members to optimize the benefits. Collaborations with local
government bodies ensure timely technoical assistance, while monitoring and reporting ensure continued support.

HATCHERY
ENTREPRENEURS

BROODERS
FARMERS

FATTENING
FARMERS
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This comprehensive approach aims to enhance productivity,
income and livelihood security of rural communities.

THE COST DYNAMICS

Breeder Farmers

Breeder farmers rear birds for producing fertile eggs that are
supplied to hatcheries to produce chicks, with a unit size of
200 birds and a male-to-female ratio of 15:85. The birds are
reared for 2.5 to 3 years to ensure optimal egg production,
size, and quality, after which they are sold for meat. Farmers
provide both night and day shelters for the birds to scavenge

Fattening Farmers

Fattening farmers purchase 28-day-old chicks from brooding
units and rear them for 135 days, aiming for a weight of about
1 kg per bird. After 5.5 months, they sell the birds for meat to
a farmer producer organisation (FPO) at a price per kg. Each
fattening farmer manages a flock of 100 birds and can complete
2.5 batches annually. The setup includes night and day shelters,
with preventive healthcare and biosecurity measures in places.
Farmers receive training in housing, feeding, management
practices and the benefits of feeding Azolla.

and express natural behaviours, alonside preventive healthcare SI No. Particulars Amount (in Rs)
and biosecurity measures. They are trained in housing, strategic A Total Fixed Cost 55,500
feeding, egg management and the benefits of Azolla as a cost- -
effective feed supplement. B Total Recurring Cost of Two 45,421
Batches
S| No. Particulars Amount (in Rs) C Total Revenue from Two 66,500
A Total Fixed Cost 1,16,450 Batches
B Total Recurring Cost 1,94,850 D Total Profit fron 2.5 Batches 26,349
C Total Return from Sale 3,03,840
GOVERNMENT SCHEME ALIGNMENT
D Net Profit in 2 Years (C-B) 1,08,990

Hatchery Entrepreneurs

They operate hatcheries and incubate chicks from fertile eggs
purchased from breeder farmers. They follow an agreement with
breeder farmers to buy eggs at a price adjusted for inflation
and production costs. The hatchery process involves 21 days of
incubation under controlled temperature and humidity: 18 days in
a setter and 3 days in a hatcher. Entrepreneurs receive training in
essential hatchery functions, including temperature and humidity
control, egg turning and egg management practices such as
collection, transportation, storage and fumigation. Economics of
a hatchery with 2000 hatching eggs capacity:

S| No. Particulars Amount (in Rs)
Cost Incurred on Egg Purchase 2,52,000
B Yearly Miscellaneous Expenses 30,000
C Total Return from Sale on Chicks 4,44,976
D Net Profit in a Year (C-[A+B]) 1,62,976

Brooding Unit

In the brooding unit, day-old chicks are cared for intensively
for up to 28 days to ensure their health and minimise mortality.
The unit provides essential facilities including light, ventilation,
feeders, waterers, starter feed and vaccinations. The main goal
is to reduce mortality risks during the chicks’ early life. After 28
days, the chicks are sold to fattening farmers. Entrepreneurs
managing brooding units receive training on chick care and
management practices. Economics for 1000 birds:

S| No. Particulars Amount (in Rs)
A Total Fixed Cost 80,000
B Cost Incurred on Poultry Equip- 95,900
ments (Per Year)
C Working Capital 84,730
D Gross Revenue 61,825
E Net Profit per Batch (D-C) 7,095
F Net Annual Profit (from 10 70,950
Battches)
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B National Livestock Mission (NLM): Entrepreneurship
Development and Poultry Intervention: Subsidies for Capital
Costs: The NLM offers 50% subsidies for capital costs
related to poultry farming, which can help beneficiaries in
building infrastructure like poultry shelters, hatcheries and
breeder units as outlined in the model.

B  Animal Husbandry Infrastructure Development Fund
(AHIDF) - Financial Assistance: The AHIDF provides
financial assistance, including 3% interest subvention loans
for six years, which can help farmers cover working capital
and operational costs related to breeder farms, hatcheries
and feed supplies.

B Mahatma Gandhi National Rural Employment Guarantee
Scheme (MGNREGS): MGNREGS can provide financial
and labour support for constructon of poultry housing and
shelters, which is a significant component of the model. This
can be used to build fenced open areas and night shelters
for backyard poultry.

B National Rural Livelihod Mission’s Financial and Technical
Support: Self-Help Groups (SHGs) and Farmer Producer
Companies (FPCs) can leverage the NRLM support to
facilitate collective marketing, access to credit, and capacity
building for rural women engaged in backyard poultry.

® NRLM Pashu Sakhi Model: The model's focus on
Community Agro-vet Entrepreneurs (CAVE), who provide
veterinary services, aligns well with NRLM’s Pashu Sakhi
cadre. Training and capacity-building efforts for women
SHGs in poultry management, healthcare and biosecurity
can be interated into the NRLM framework to support local
veterinary services.
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Article

The Significance of Accurate Whole
Bird Weighing in Poultry Processing

In the world of poultry meat production,
precision and accuracy are paramount.
One critical aspect that is often overlooked
but plays a vital role in ensuring the right
quality and highest yield of the process is
the accurate weighing of whole chickens.
Precise weighing ensures that each chicken
is measured with exactitude, guaranteeing
uniformity in size and weight. This
consistency is fundamental in delivering a
product of unwavering quality. Be it for packaging in retail or
foodservice, consumers expect uniform chicken portions, and
accurate weighing is the linchpin in meeting these expectations.

Accurate weighing is closely linked to profitability. An exact
weight for each bird facilitates their best-fit allocation to downstream
processes based on their size. This, in turn, maximises the
yield and minimises waste, contributing significantly to a more
sustainable business.

Furthermore, processors who package whole birds to fixed
weights must be particularly mindful of accurate weighing. Failure
to do so can result in excessive “give-away,” where products
are over-allocated, leading to unnecessary losses and reduced
profitability.

Accuracy is the key to correct decision-making.

Kate Jgrgensen
Head of Marketing,
Poultry

BAADER

BAADER Accurate whole bird weighing minimises the ‘give-away’ in
packing Picture Courtesy: BAADER
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Weighing after Water Chilling

The latest BAADER innovation to ensure accurate whole bird
weighing is the TrueWeigher 707. The TrueWeigher 707 is
installed on the distribution line after water chilling and manual
rehanging. This in-line weighing machine captures the individual
whole product weight to optimise downstream distribution -
optionally together with individual quality grade and buffer
transfer. After weighing, the products can be sorted into whole
product drop-off and/or cut-up. The TrueWeigher 707 works
together with the BAADER production software that controls the
distribution process.

The automation of giblet harvesting reduces labour dependence and
ensures consistent production quality Picture Courtesy: BAADER

Unique Weighing Principle

The machine operates with a
static weighing principle, allowing
for an accuracy better than
+ 0.25%, even at high line
speeds. The weighing shaft is
equipped with several weighing
units, each with a digital weigh
cell connected to a weighing
computer. Every product is
weighed on its own load cell
without interference from the
chain, shackle or trolley. Zero-
taring is performed after each
weighing cycle to maintain
the highest weighing accuracy
throughout the production day.




Easy Control of the Weighing Process

The TrueWeigher 707 is controlled by an office-located weighing
computer that provides the operator with performance data for
monitoring purposes such as system status, shackle counts,
alarm history, etc. It allows the operator to easily set up key
parameters and perform various tasks, e.g. calibration. Optionally,
a touch screen mounted on the machine (HMI) can give control
directly from the plant floor.

BARDER Jff =

Combined Weight and Quality Assessment

Vision technology has become increasingly important in the
poultry processing industry, as it offers numerous advantages
over ftraditional visual inspection methods. With the use of
advanced cameras and Artificial Intelligence, vision technology
can quickly and accurately inspect poultry products for defects,
contaminants, and other quality issues.Along with accurate
product weight, precise quality detection is crucial for optimal
product distribution throughout the entire plant.

Advanced Al-Based Vision Technology

With the use of Atrtificial Intelligence (AD, vision technology can
learn from previous inspections, continually improving its accuracy
over time which is the case of ClassifEYE. The ClassifEYE 2.0
system uses the most advanced Al technology to adapt to the
local production environment and to ensure the highest detection
quality at all times. The system computes macro-grades for all
parts of the bird and then combines them into a weighted bird

REVIEW

THE MAGAZINE OF INDIAN POULTRY INDUSTRY

grade, which can be used for further best-suited distribution to
the downstream processes: whole bird packing, cut-up, deboning,
retail and food service.

The Al-based vision technology, ClassifEYE uses advanced algorithms
and machine learning to analyze visual data captured by the camera
Picture Courtesy: BAADER

Upstream Processing Improvements

ClassifEYE provides accurate defect detection and assistance
in identifying the root cause through detailed and easy-to-
understand detection widgets. The system’s dashboard is
accessible within the local ClassifEYE network and alarms the
user once a value-reducing threshold is reached. Immediate
adjustments of processing parameters result in a rapid decrease
in carcass damage and fewer downgrades, ultimately leading to
the optimal value of every part of the bird.
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Article

Gut Health in Poultry—

SUMMARY
Introduction
A healthy gut is essential for the efficient conversion of feed
into its basic components for optimal nutrient absorption. If gut
health is compromised, digestion and nutrient absorption will be
affected, and bird health, performance and welfare compromised.

Gut Inhabitants

The gastrointestinal tract (GIT) consists of a diverse community
of mainly bacteria, fungi, protozoa, and viruses (gut microbiota).
The development of this community begins at hatching: bacteria
are picked up from the environment, the feed and the people
handling the chicks post-hatch. Each of these three areas can,
therefore, affect gut microbiota development.

Maintaining the Balance of Gut Health

Maintaining good gut health is critical for maintaining the
growth, health and welfare of the bird. If digestion and nutrient
absorption is compromised, an imbalance or overgrowth of the
gut microbiota can occur which in turn will affect bird health and
performance. The balance of the microbiota in the gut can be
significantly affected by bird management and environment.

B Diet - feed changes, raw materials and physical quality all
influence the balance of the gut microbiota

B Appropriate brooding conditions - the provision of optimal
brooding conditions is essential for ensuring optimal gut
microbiota development. Birds receiving appropriate
brooding develop a gut that performs well and has a
greater capacity to cope with the challenges of the broiler
shed. Early access to feed and water is important

B Biosecurity - if clean-out and disinfection procedures are
inappropriate, pathogens will be introduced into the poultry
shed, exposure to these pathogens will influence gut health
and development

B Risk periods - there are times during poultry production
when the bird will be challenged, for example during feed
change-overs or vaccination. During these periods, the gut
microbiota can fluctuate and in some cases, if management
is sub-optimal, dysbacteriosis can occur

B Environmental conditions - temperature and ventilation.
Achieving optimal environmental conditions will promote
good gut health

B Mycotoxins and infections will also impact gut health

Conclusion
Maintaining the balance of good gut health is a key aspect of
ensuring the best bird performance and health. Management
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The World Within

styles, climate, disease and feed raw materials all affect gut
health. Good bird management practices (brooding, feed, water,
biosecurity and environment) are necessary to maintain gut, and,
therefore, bird, health, welfare and performance.

The remainder of this article provides more detail on the points
summarised on page one.

Introduction

The efficient conversion of feed into its basic components for
optimal nutrient absorption is vital for both broiler and broiler
breeder production and welfare. Gut health, an intricate and
complex area combining nutrition, microbiology, immunology
and physiology, has a key role to play. When gut health is
compromised, digestion and nutrient absorption are affected
which, in turn, can have a detrimental effect on feed conversion
leading to economic loss and a greater susceptibility to
disease. In addition, recent changes in legislation on the use
of antimicrobials, differing feed requirements and more efficient
birds highlight the need for a better understanding of gut function
and gut health. This article aims to explore the area of gut health
and outline key factors that are important in the development
and maintenance of optimal gut function.

An Overview of the Gut and How it Works

The intestinal tract of a bird is a specialised tube that starts at
the beak and ends in the cloaca. The primary function of the gut
is the conversion and digestion of food into its basic components
for absorption and utilisation by the bird. The gut is separated
into five distinct regions (Figure 1) the crop, proventriculus,
gizzard, small intestine (duodenum, jejunum and ileum) and
large intestine (ceca, colon and rectum). Each of these regions
has a specific role in the digestion process and absorption of
nutrients.

Key Management Points

e The gut is responsible for the digestion and absorption of nutri-
ents

e |f gut function is impaired, digestion and absorption of feed will be
reduced and bird performance and welfare will be compromised
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Figure 2 : Electron micrograph of villi (left) and microvilli (right) of the small
intestine

The feed enters the crop where it is stored for a short period
of time and partially fermented by the resident bacteria. The
feed then enters the proventriculus where it is mixed with acid
and pepsin (an enzyme which breaks down protein) and then
on to the gizzard. The gizzard acts like a grinding mill to break
the feed into smaller particles, it will then release the feed into
the small intestine once the feed particles are small enough.
While the gizzard grinds the feed, it is mixed with the acid and
enzymes secreted by the proventriculus. This process allows for
the break down of whole proteins into smaller peptides which
can then be digested in the small intestine into amino acids for
absorption. Within the small intestine, the carbohydrates and fats
are also broken down so that they can be absorbed and used by
the birds. During the normal digestion process, by the time the
digesta reaches the last part of the ileum all the proteins, fats
and carbohydrates should have been absorbed leaving behind
the non-digestible components of the feed (e.g., cellulose, non-
starch polysaccharides, etc.). This material has two fates: it is
either passed out in faeces or taken up by the ceca where
bacteria ferment these materials to form organic acids, short
chain fatty acids and vitamins which the bird can absorb for
extra nutrients. At the end of digestion, chickens produce two
types of droppings, a cecal and a faecal which look very different
(Figure 3).

Figure 3: The faecal dropping (left) should form a semi solid bolus comprising
of waste material with a white uric acid cap - this should be checked for
abnormalities such as excessive water, fat, mucus and feed particles. The
cecal dropping (right) should be dark in color, have a paste like consistency
and be free of gas bubbles.
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Gut Inhabitants - A World to Discover

The community of microorganisms in the gut is referred to in
many ways: friendly bacteria, gut flora, gut microbiota and gut
microbiome. It is a diverse community of mainly bacteria, fungi,
protozoa and viruses. While modern DNA-based technologies
have given a much more accurate picture of the bacterial species
present in the gut, it has become increasingly evident that a
large number of bacteria in the gut are currently unknown and
unclassified. Recent studies focusing on poultry have proposed
that the gastrointestinal (GI) tract of a broiler chicken is colonised
by an estimated 600-800 species of bacteria. The abundance
and diversity of the microbiota varies along the Gl tract and,
predictably, the regions that have less tolerable conditions and
faster passage of gut contents have lower numbers of bacteria.
Even though bacteria can be found in the gut of the developing
embryo, it is generally considered that the development of the
adult gut microbiota predominately begins at hatching where
bacteria are picked up from the environment, the feed and
the people handling the chicks post-hatch. The crop is rapidly
colonised within 24 hours. After one day post-hatch, the ileum
and ceca are also both dominated by bacteria.

After three days, the level of bacteria in the small and large
intestine increases ten-fold. The first bacteria to enter the
gastrointestinal tract can be considered the pioneering bacteria
as they rapidly multiply and colonise the gut environment. The
composition of the pioneering bacterial community goes through
a succession of changes as the gut develops and oxygen levels
fall. It can take up to 3-4 weeks for the microbiota to form the
climax (or adult) microbiota, but during this period, stability is
seen in the gut if chicks are provided with optimal brooding
conditions along with good feed and water quality.

Key Management Points

e The gut consists of a diverse range of bacteria, fungi, protozoa and
viruses

e Development of the gut microbiota begins on hatching; bacteria
are picked up from the environment, the feed and people. Each of
these three areas can affect gut microbiota development

The crop harbours a large population of lactobacill. These
bacteria partially ferment the carbohydrates in the feed
and produce lactic acid which reduces the pH of the crop
environment. The conditions within the proventriculus are highly
acidic creating an environment which is unsuitable for most
bacteria. The gizzard also has an acidic environment but has a
substantial population of lactobacilli which mainly originate from
the crop. The bacterial popul