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high mycotoxin contamination.

Although contamination levels of 5000ppb
is rarely seen in practical world, this study
gives an insight into the ability of the test
toxin binder to bind the mycotoxins even at
unrealistic levels. This will ensure that in the
high challenge period like monsoon and with
newly harvested maize, an efficient technology
can ensure adequate prevention.

Results[5]

® HNS showed high level of binding with
all three mycotoxins.

e  While 0.5kg/MT of HNS was not enough
to control high level of contamination,
1.0kg/MT and above dosage of HNS was
found to be enough[5].(Fig.2).

® Also, dosage more than 1kg/MT did not
prove to be showing a major increase in
binding%

Fig 2. %net binding of mycotoxins at different
dosages

Conclusion:

In vitro dose dependent study at high
mycotoxin contamination can be an ideal
measure to test the right dosage of the toxin
binder. Also, ideally a toxin binder should
have efficacy to bind multiple mycotoxins
and when the toxin contamination is high.
HNS proves to have efficacy for the most
common mycotoxins and 1kg/MT dosage can
be safely used to prevent mycotoxicoses in
high challenge periods

References are available on request
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PREVENTION OF
POULTRY FEED

SPOILAGE DURING STORAGE

Dr. DEV KUMAR, Dr. K.KARUPPASAMY, Dr. SHAITAN SINGH

INTRODUCTION

arvesting of crop is seasonal,
but consumption of food grain is
continuous. The market value of
the produce is generally low at

harvesting time. So the grower
needs storage facility to hold a portion of
produced grain to meet the requirements in
addition to selling surplus produce when the
marketing price is favourable. Traders and Co-
operatives at market centres need storage
structures to hold grains when the transport

MVSc Scholars (POULTRY SCIENCE)
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facility is inadequate. The government also
needs storage structures to maintain buffer
reserves to offset the effects produced by the
vagaries of nature. Hence, there is necessity to
store the produce for different periods primarily
for commercial reasons. However, during
storage considerable damage in poultry can
be caused by moulds and insect infestations.
Insects are present in most grain-handling
systems and it is almost impossible to eliminate
them completely. Control of moulds and insect
is very much important to prevent poultry feed

N

spoilage during storage.

REQUIREMENTS FOR IDEAL STORAGE FACILITY

® |t should provide maximum possible
protection from ground moisture, rains,
insect pests, moulds, rodents, birds, fire,
etc.

® |t should provide the necessary facility for
inspection, disinfection, loading, unloading,
cleaning and reconditioning.

® |t should protect grain from excessive
moisture and temperature favourable to

52/
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both insect and mould development.
® |t should be economical and suitable for a
particular situation.

HOW TO MINIMISE MOULDS AND INSECTS?

Damage from moulds can be prevented

by proper drying and aeration of the grain.
However, considerable damage can also be
caused by insect infestations which can occur
in dry grain. Insects are present in most grain-
handling systems and it is almost impossible to
eliminate them completely. However, loss from
insect damage can be kept to a minimum by
using the following program:

1. Remove all dust and old grain from bin
walls, ceilings, floor and aeration ducts
before refilling the bin.

2. Repair cracks from where insects might
enter.

3. Spray inside the bin with a residual
insecticide at least one a week before
storing new grain.

4. Never store new grain on top of old since
insects will move from the old grain into
the new.

5. Cool grain as quickly as possible. Insects
cannot reproduce at temperatures below
18°C.

Damage caused by insects

6. Check stored grain regularly to detect
hot spots.
7. Fumigate difficult insect infestations.

PREVENTING INSECT PROBLEMS IN STORED

GRAIN

® Clean in and around the storage facilities.
Grain storage facilities, and the area
around storage facilities, should be cleaned
thoroughly prior to storing grain.

® (lean equipment used to move grain. Grain
left in equipment throughout the summer
months can result in new grain being placed
into storage becoming infested. Combines,
truck beds, grain wagons, augers and other
equipment used to move grain should be
cleaned before moving the grain. Other
potential sources of grain infesting insects
include livestock feeds, old seed bags,
spilled grain, etc.

® Inspect grain storage facilities for signs of
deterioration, especially for leaks or holes
through which insects or rodents can gain
access to the stored grain.

® Treating storage facilities. Depending on the
commodity to be stored, storage facilities
may additionally be sprayed or dusted, if
needed, with a recommended insecticide

before storing grain in the bin (e.g.
malathion, diatomaceous earth or cyfluthrin
- refer to product labels for details). Note -
some commodities, such as canola, flax and
sunflowers, should not be stored in facilities
recently treated with malathion.

® Dry and Cool Grain. If possible, grain should

be dry before being put into storage, and
cooled as quickly as possible. For long-
term storage, lower the grain temperature
below 15°C as soon as possible after the
grain is placed in storage. At 15°C the
stored product insects stop laying eggs and
development stops. Aeration systems used
during the night immediately after harvest
should have the grain below 15°Cin about
2 weeks. Once the grain mass is cooled to
the desired temperature, fans should be
sealed to prevent unwanted air migration
through the mass that could result in early
grain mass warm-up. Cold grain has a longer
storage life than warm grain.

@® Monitoring Pest Levels. Stored grain insects

can be monitored either with traps, or by
taking grain samples with a bin probe and
then visually inspecting the samples. Traps
for stored grain insects are long cigar-
shaped tubes that are stuck into the top

o4
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of the grain sample. For some traps there
are pheromone attractants available, which
may improve trapping-efficiency. Regular
inspection with traps or probe samples will
indicate potential problems that may be
developing in the bin.

CONTROL OF FUNGUS FEEDING INSECTS
Be sure the grain is in good storage condition
by:
® removing crusted areas and hot spots
® burning or burying discarded grain
® drying grain, if necessary

Chemical control of fungus-feeding pests
is not necessary, since they cannot survive in
sound, dry grain.

CONTROL OF GRAIN-FEEDING INSECTS

Grain-feeding insects are treated differently
from fungus-feeding insects. There are 4 main
options for controlling insects feeding on stored
grain.

1. Cold Temperatures

An effective method of controlling insect
infestations in stored grain in winter is to lower
the temperature of the grain. Rusty grain beetles
and most other stored grain insects can be killed
by periods of low temperatures as follows:

Grain Temperature Time Required

in degrees Celsius to kill insects
-50C 12 weeks
-10°C 8 weeks
-15°C 4 weeks
-20°C 1 week

Grain in bins over 6 metres in diameter will
not cool sufficiently without assistance, such as
through aeration, to control some insects.

2. High Temperatures

All four stages of insects (eggs, larvae,
pupae and adults) will die if subjected to high
temperatures for a sufficient period of time.
The most realistic use of high temperatures
for controlling insects would be when the
grain was tough and in need of drying. In this
case, the insects would be killed at the same
time as the grain is dried. The insects need to
be exposed to temperatures in the range of 50
to 55°C for approximately 15 minutes.

3. Moving Grain

The use of pneumatic conveyors to move
grain has been shown to give good control of
some insect pests of stored grain.

4, Insecticides

Chemical treatment of the bin is another
option. Diatomaceous earth can be used
for control of grain feeding insects in many
stored grains. Itis sold under the trade names
Protect-It or Insecto. Fumigants containing
aluminium phosphide, such as Phostoxin,
are available in pellet or tablet form. These
fumigants should be used only when the
grain temperature is above 40C. The use and
sale of aluminium phosphide in Manitoba is
restricted to licensed pesticide applicators
possessing a valid stored agricultural products
license.
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JPANESE QUAIL

A BOON TO SMALL FARMERS

Introduction:

s an alternate to broiler rearing,

Japanese quail can fetch more

profit and quick revenue to small

farmers in the current scenario

of poultry industry. According
to our environmental condition with low
input and limited space availability, we
can rear Japanese quail easily compared to
broiler rearing. Japanese quails (Coturnix
Japonica) was different from a wild quail
(Rhasianidae) and the ban has been lifted
for quail farming as it has more impact on
small farmers and revenue created will be
more as compared to broiler. Japanese
quail germplasm was supplied to the farm
by Central Avian Research Institute for

September, 2019

S. Saravanani, G. Elaiyaraja2, K. Karuppasamy3, Renjith Sebastiand, Prasanta Chabukdharad.

1,4,5 Division of Biochemistry, 2 Immunology Division, 3 Division of Poultry Science.
Indian Veterinary Research Institute
“Small but beautiful” applies to poultry too, as folks who raise coturnix quail have found out.

commercial production of broiler quail,
which have high disease resistance without
any routine immunization and vaccination.

When it comes to composition, quail
meat has some interesting properties,
which might aid in its marketing. In terms
of its basic composition, it is quite similar to
broiler meat, yet it has high protein content
and a relatively low fat content (when skin
is taken out, the figures for fat drop around
60% for quails and 80% for broilers, but
only values for raw meat were available).
In terms of lipids, it has slightly undesired
saturated fats but when compared to other
poultry meat it is much lower. However,
it also has a higher content of the good
polyunsaturated fatty acids. Looking at

the minerals, we can see it is a significant
source of phosphorus, iron and copper,
while providing reasonable amounts of zinc
and selenium. Vitamin-wise, it has high
niacin (vitamin B3) and pyridoxine (vitamin
B6) content. So, it has either the same or
substantially higher amounts of minerals
and vitamins when compared to broilers.

Cortunix quail require no more care
than do chickens, but they mature faster,
produce more eggs, need less feed and
space, and have more benefits than
virtually any other kind of domestic poultry,
for example in a place of rearing a broiler
we can rear 4 to 5 quail. Quails can produce
an average of 250 eggs / year and can make
3 to 4 generation within a year.
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Quails have FCR ratio in which their meat is
tastier and healthier in terms of fat content.
Quails have good immunity as the strain
developed from indigenous type quails by
repeated selection hence extensive vaccination
like broiler is not required.

Quails egg weigh around 8-13 grams and
day old quail chicks have body weight of 7-12
grams. After 4 — 5 weeks of time with proper
feeding and care, quails gain body weight of
180 - 200g. Egg laying starts at 6 — 7 weeks of
age and in between 7 to 24 weeks it has the
capacity to lay 85 to 95 eggs.

Quail feeds 32 g of feed per day and has
the FCR of 2.13-2.61. By 24 weeks age, quail
has 70-75 % fertility and the same has 68%
hatchability. At the same age they have
dressing percentage of 72%.

Housing of quails

Dry lands without water stagnation and
away from residence area are good to create
sheds for quails. Keep in mind access to water,
electricity and transport feasible area. The
sheds should be constructed in east-west
orientation and the distance between two
sheds should not be less than 30 feet. The
width of shed should be at least 30 feet. Length
of shed can be made according to the capacity
of rearing. The height of shed should be 10 -
12 feet. Protection with wire mesh should be
given all around the opening area to protect
from predators.

Housing and management of young quails

Quails can be reared in deep litter or cage
system. In cage system 5 - 6 cages can be kept
one over the other and care should be taken
to avoid droppings falling on the lower deck.
In case of deep litter system proper bedding
material should be provided.

Quail Cages

Almost any small cage can be modified
to hold Coturnix quails. Old tiered chicken
brooders, with the heaters removed, serve as
excellent colony pens. Or, of course, you can
quite easily build your own enclosures. Be sure
to provide 40 to 50 square inches of floor area
per bird. The interior height of the pens should
be about 8 to 10 inches to prevent the active
quail from flying up and scalping themselves on
the ceiling. The floor and sides are best made
of half-inch wire mesh, which is small enough
to prevent predators from sticking their paws
inside but large enough to permit droppings to
fall through. Pans can be placed underneath
the cages to catch the nitrogen-rich manure for
your compost bin or garden. And, for easier egg

Domestic quail have lost the
brooding instinct, thus their
eggs must be either hatched
artificially or set by a hen of
another species. Choose a
lightweight bird for setting,
preferably one without
feathers on her legs that
might harbor lice. Every
effort should be made,

in fact; to use hens that

are free from disease and
parasites of any kind. Even
chickens that appear to

be healthy might transmit
diseases to delicate quail
chicks

collection, the floor should be given a slope of
one inch per foot: The mesh can then project a
few inches beyond the cage and bend upward,
allowing the eggs to roll out of the pen and into
a wire apron, ready for gathering.

Chick Care

Before the arrival of chicks the shed should
be disinfected and bedding material like
husk is spreaded and over that soft paper
scraps can be used. Heat should be provided
using incandescent bulbs in such a way that
1 watt/1-2 birds (eg. 100Watts bulb for 100-
150 chicks. Using thick sheets, steel sheets or
plywood partitions should be created at the
height of 30- 45 cm height. Each partition can
accommodate 200 chicks.

Shallow plates can be used as drinking water
facility for chicks to avoid mortality due to
drowning. Feed and water should be located
adjacent to the heat source.

Newborn quail need at least ten square
inches of brooding pen space each. If a heat
lamp is used, it should be placed 18 inches
from the floor and covered with wire mesh to
prevent the litter from touching the bulb and
igniting. Connect the heat source a day before
the quail are due to hatch in order to have the
brooder area warm and ready. Then, for their
first hour or so, keep the little birds confined
under the heat unit. (Later on, the best

indication that all is well in your brooder is a
good distribution of baby birds over the floor.)

Food should be supplied in flat trays for
several days, after which it can be given in chick
feeders. Make sure that the feed is ground fine
and we can use a blender to reduce it to the
consistency of drip-grind to enable the chicks
to eat it without choking. Provide water in a
standard Mason jar waterer with marbles or
pebbles placed in the tray to attract the tiny
birds.

For the first two days the wire-mesh floor
or litter should be covered with burlap, but
be sure the edges are secured so the babies
can't get underneath the fabric and smother!
Incidentally, don’t use hardwood shavings for
litter, since such materials can irritate the birds’
eyes and nasal passages.

Maintain an incubator temperature of 98°F
for the first week. After that, decrease the
heat by 10°F each week until the chicks’ cold-
tolerance level matches the ambient outside
temperature. (In summertime, this will take
two or three weeks.) When it’s time to take the
quail out of their nursery, put them in a pen
by themselves. They may be pecked to death if
caged with mature birds.

Feeding Quail

Coturnix require a feed containing 21% to
25% protein (chicks require an even higher
percentage). Such levels can be found in
commercial turkey starter and game bird
starter, but if you can’t get these, you can use
a feed with less protein and supplement it with
grain, sprouts, and bugs. (A small light in or
near the cage will attract insects to your birds’
“dinner table.”)

Breeding Quail

The quail begin to breed and lay eggs at only
six to eight weeks of age, as opposed to the
20 to 24 weeks required for a chicken to begin
producing. You should, of course, use only the
biggest and best looking birds for breeding.

Three of the six Coturnix varieties can be
sexed by color at about three weeks of age.
The Australian Speckled Fawn male has a dark
head, while that of the female of the species
is light. Both Manchurian Golden and Pharoah
D1 males have brick red breasts, whereas the
females’ breasts are speckled.

The other varieties must be sexed by vent
examination after they've begun to breed.
A sexually active male will have a rounded
protrusion above his vent. When this ball is
gently squeezed ‘foam’ will run out. (The foam,
which resembles shaving cream, is a kidney
discharge.) The size of the globe indicates the
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degree of interest the male has in mating.

The breeding ratio can be one male to two
females, or simply one to one. You can put
each pair or trio in a separate pen or use a
colony cage to accommodate several breeding
groups, whichever is more convenient.

Hatching Eggs

Fertile eggs should be gathered daily (collect
them several times a day during very hot or
cold weather). When you're saving eggs for
hatching, select only ones that are perfect and
do not wash them. Store the birds-to-be for no
longer than ten days at a temperature between
55 and 70°F and a relative humidity of about
75%. They should be kept with the small ends
down and rotated laterally at least once a day.

Domestic quail have lost the brooding
instinct, thus their eggs must be either hatched
artificially or set by a hen of another species.
Choose a lightweight bird for setting, preferably
one without feathers on her legs that might
harbor lice. Every effort should be made, in

fact; to use hens that are free from disease
and parasites of any kind. Even chickens that
appear to be healthy might transmit diseases
to delicate quail chicks.

In terms of sensory properties, Murakami
and co-workers found that quail meat has good
acceptance by the consumer, based on quite
positive sensory perception. Surprisingly, they
found even higher ratings (in their category
“taste”) for laying quails (either discarded after
the laying period or males that were wrongly
sexed). In the case of the older birds, this is totally
unexpected. After all, they show higher shearing
forces and have less water retention capacity.
This good surprise makes the use of layer breeds
for meat consumption in the cases above a viable
and interesting solution for the egg producer.

Conclusion:

Quail farming is a growing field especially
among small farmers who wants to become
an entrepreneur. It’s a good start as it is well
known that both meat type and layer type can

ultimately produce benefit in either production
of eggs or in the production of quail meat.
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OLIBACILLOSIS

IN POULTRY,

ITS DIAGNOSIS,
PREVENTION AND CONTROL

Dr. Prabjot Singh (MVSc), Dr. Shilpa Sood|(Associate Professor), Dr. Nawab Nashiruddullah (Professor), Dr.
Shafiqur Rahman(Assistant Professor), Dr. Sankalp Sharma (PhD Scholar), Dr. Satuti Sharma (PhD Scholar),
Dr. Deepshikha Bali (PhD Scholar), Division of Veterinary Pathology, F.V.Sc & AH, SKUAST-Jammu, J&K, India

Colibacillosis of poultry
is characterized in

its acute form by
septicemia resulting

in death and in its
subacute form by peri-
carditis, airsacculitis
and perihepatitis.
Post-mortem reveals
cloudy and thickened
air sacs (air sacculitis),
congested and
thickened liver capsule
and presence of whitish
layer on the capsular
surface (perihepatitis),
presence of fibrin
layer on pericardial
surface (pericarditis)
and congested and
consolidated lungs in
the affected chickens

INTRODUCTION

vian colibacillosis is an infectious

disease of birds caused by

Escherichia coli, which is considered

as one of the principal causes of

morbidity and mortality in all age
groups. It is associated with heavy economic
losses to the poultry industry causing mortality
and decrease in productivity of the affected
birds. E.coli can be a primary invader or it can
also act as a secondary opportunist pathogen.
Infectious bursal disease (IBD), mycoplasmosis,
coccidiosis, newcastle disease or infectious
bronchitis, as well as nutritional deficiencies
all predispose the birds to this disease. It is
a gram-negative, non-acid-fast, non-spore-
forming bacillus that grows both aerobically
and anaerobically. It causes a variety of
disease manifestations in poultry including
yolk sac infection, omphalitis, respiratory tract
infection, swollen head syndrome, septicemia,
polyserositis, coligranuloma, enteritis, cellulitis
and salpingitis.

TRANSMISSION

E.coli is transmitted to chickens through
ingestion, inhalation, or secondary to fecal
contamination of eggs hatched in an incubator.
E.coli infection has a cosmopolitan distribution.
Its presence in drinking water is considered
indicative of fecal contamination. Dust in
poultry houses may also cause infection in

(181102).
prabjot singh <sprabjot518@gmail.com

poultry. Pathogenic serotypes of E. coli can
also be introduced into poultry flocks through
contaminated well water.

CLINICAL SIGNS

Birds affected with E. coli infection have
ruffled feathers, show lethargy and poor growth.
Colibacillosis can cause severe diarrhea, stunted
growth, inactivity, lack of appetite and water
consumption, sneezing, coughing, gasping and
respiratory distress,

GROSS LESIONS

Colibacillosis of poultry is characterized in its
acute form by septicemia resulting in death and in
its subacute form by peri-carditis, airsacculitis and
perihepatitis. Post-mortem reveals cloudy and
thickened air sacs (air sacculitis), congested and
thickened liver capsule and presence of whitish
layer on the capsular surface (perihepatitis),
presence of fibrin layer on pericardial surface
(pericarditis) and congested and consolidated
lungs in the affected chickens. Spleen is enlarged
or may be severely congested. There may be
presence of mucus, congestion and haemorrhage
in the intestinal tract (enteritis). The caecal tonsils
may be haemorrhagic.
MICROSCOPIC LESIONS

The liver shows coagulation type of
focal necrosis, infiltration of heterophils,
lymphocytes, and macrophages mainly in portal
area. Perihepatitis is commonly seen and is
characterized by presence of varying amounts

(52
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of fibrin seen as eosinophilic fibrillar material
and heterophilic exudate. Spleen may show
scattered pyknosis of lymphocytes and RE cell
proliferation. Pericarditis is characterized by
thickening of pericardium due to infiltration of
heterophils. There may be severe congestion of
lungs, infiltration of heterophils, macrophages
and lymphocytes in the wall of the bronchus,
peribranchiolar areas and in the alveoli. In
duodenum, there is severe desquamation of
intestinal mucosa, infiltration of heterophils,
and other inflammatory cells like lymphocytes
and macrophages in the submucosa.

DIAGNOSIS

Colibacillosis causes typical pathological
lesions as described above, which can be seen
during postmortem examination of affected
birds. Isolation of a pure culture of E. coli
from the heart, lungs, liver, or airsacs confirms
the diagnosis. Aerobic culture yields colonies
of 2-5mm on both blood and Macconkey
agar after 18 hrs. Most strains are rapidly
lactose-fermenting producing pink colonies on
McConkey agar. It can also be diagnosed by FAT,
ELISA and PCR technique.

TREATMENT

Antibiotics are extremely important tool
in combating colibacillosis. For the treatment
of colibacillosis, gentamicin, neomycin,
oxytetracycline, amoxicillin, enrofloxacin and
ciprofloxacin are frequently used.

PREVENTION AND CONTROL

A first step is the prevention of egg
contamination by fumigating the eggs within
two hours after lay, and by removing cracked
eggs or eggs soiled with faecal material. It
is recommended to vent the incubators and
hatchers to the outside and to have as few
breeder flocks as possible per breeding unit.

In chicks, contamination with avian
pathogenic E. coli from the environment
must be controlled by reduction and
control of intestinal infection. Birds also
need to be protected against pathogens
that promote infections with APEC. This is
possible by using Mycoplasma-free birds and
protecting the birds against mycoplasmosis
and viral diseases by vaccinations. Disease
introduction must also be avoided by a
suitable house infrastructure, the correct use
of a transition zone (for changing clothes and

shoes, and washing hands), and pest control:
rodent faeces are a source of pathogenic E.
coli. Bird density, humidity, ventilation, dust
and ammonia must be controlled. The great
diversity among avian pathogenic strains
limits the possibilities of vaccination. Several
vaccines based on killed or attenuated
strains have been tested experimentally.
In general, they give sufficient protection
against infection with homologous strains,
but heterologous strains are not usually
covered. Vaccines using virulence factors like
fimbriae, also give a good protection against
the homologous strains possessing the same
type of fimbriae.

STRATEGIES FOR REDUCING PUBLIC HEALTH
HAZARDS

The following approaches can minimize public
health risk: proper cleaning and ventilation
of poultry houses and chlorination of drinking
water. Maintaining good personal hygiene is
also important like washing hands before and
after handling and processing carcasses and
cooking, avoiding eating raw or undercooked
poultry and maintaining the correct internal
cooking temperature especially.
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THE EFFECT OF EMERALD-IGUSAFE

WS ON GROWTH PERFORMANCE,
MORTALITY AND TIME TO
SLAUGHTER WEIGHT IN BROILERS

with choleretic, cholagogue and

‘ antioxidant properties which protect
the liver cells reinforcing the liver

functions and enhancing

# S performance in the animal.

Jesus Suadrez

Introduction and Objective
gusol Advance SA has
developed EMERALD,
which is a free flowing
powder in form of micro-
pearls. The  product
contains a  standardized
combination of  active
ingredients of cinnamon and
other aromatic substances
which  protect the gut
integrity and enhances animal

performance.

Igusol  Advance SA  has
developed IGUSAFE WS,
soluble powder of plant extracts

The aim of this study was

to evaluate dietary effects

of combine EMERALD and IGUSAFE on

growth performance, mortality and time to

slaughter BW, for reduce the lack of growth

of animals and the peak of mortality in the

last stage of growth, because the avoid of
AGPs inclusion.

Trial site
The present trial was conducted in a
broiler farm of India

Treatments

Control feeds: Typical commercial diets
with AGPs (Zinc+ Bacitracin)

Igusol strategy: Typical commercial diets
(without AGPs)

Compiled by:

Jesus Sudrez, Ph.D Technical Manager, IGUSOL ADVANCE S.A

Phase  Day  Product Dose(g/ Route
ton)

Prestarter | 1t012 | Emerald | 100 | Feed

leusafe WS| 100 | Feed

Starter | 12t024 | Emerald | 70 Feed

leusafe WS| 50 Feed

Finisher | 25to42 | lgusafe | 70 | Feed
WS

14to82  |lgusafe WS| 125% | Water

¥1258/10001, or % bag per 10001 of water.

Trial Design

A total of 12.000 one-day-old
broiler chicks were divided in 2
houses of 7,250 animals and 4,500,
with 2 replicates for control and 1 for
Igusol. The animals were fed with the
experimental diets until the marketing
weight, approximately 42d.

Results and discussion

The inclusion of IGUSOL STRATEGY
increasedthefeedintakein0.6g/d, increasing
their growth in 1.7 g/d and improving the
feed conversion in 0.06. Consequently,
broilers obtained higher slaughter BW than
the control group. However, according the
farmer words, the most important was that
the Igusol strategy also increase the growth
of animals, could improve their livability,
reducing the mortality from 7,2 to 2,9 %,
with the important economic importance for
the farmer.
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Table 1. Effects of dietary addition

of IGUSOL STRATEGY on growth cl?lgtcrlf' et e | A e
performance of broilers.
ADG (g/d) 56.90 58.60 1.70
On the other hand, when estimate d
the commercial impact of IGUSOL ADFI (g/d) 97.86 97.28 - 0.57
STRATEGY inclusion, was showed that FCR (g/g) 1.72 1.66 - 0.06
it increased the feed cost in 0.32 Rs/ -
kg, penalizing the feeding cost in 3.15 Mortality (%) 7.20 2.90 -4.30
Rs/bird. However, according with the Av Bwt (kg) 2 39 252 0.13
trial results, it inclusion increased the ; ; ;
benefice in 8.53 Rs /bird, giving a ROI Mean Age (d) 42.00 43.00 1.00
of 3.09 and an increase in the farm .
benefice of 110,100 Rs/flock of 12,000 Flock Size 7.278 4.565 -2.713.02
birds. Total feed (ton) 27.76 19.10 - 8.66
Control Trial Differences
Total live birds 6754 4.433 -2.321 . .
Table 2. Cost savings by adding
Cost of feed ( Rs/kg) 24.8 25.12 0.32 IGUSOL STRATEGY in broilers.
Total feed intake in 42 days 4.11 4.18 0.07
(kg/bird) Conclusion
Total feed cost (Rs/bird ) 101.92 105.08 3.15 The inclusion of 1GUSOL
STRATEGY  showed  higher
Price per kg live wt (Rs) 42,65 41.70 -0.95 slaughter BW, with less days
production cost of growth, with better FCR and
. . lower mortality. In addition
Final bod tin42d K 2.39 2.52 0.13 '
na_body wrIn ays (Ke) its use increased the benefice
Sale price live (Rs/kg) 75.00 in 7.34 Rs/bird, giving a ROl
- - of 3.32 and an increase in the
Total sales price (Rs/bird) 179.25 189.00 5.44 farm 102,360 Rs/flock of 12,000
Total margine (Rs/bird ) 77,32 83.92 birds.
ROI* 3.09
*ROI: return of investment (Difference of margin/Difference of cost of feed)
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STRESSD

Normally, a bird
can handle a
certain level of
stress easily which
varies from breed
to breed. In short,
stress is best
avoided whenever
possible and a
little bit of care
and forethought
can dramatically
reduce stress in
poultry making
them less prone to
diseases, and hence
increasing their
production.

POULTRY

Seema Agarwal and Naresh Singh Kuntal

Department of PathologyCollege of Vety. & Animal Sciences

omeostasis mechanism regulates

the internal environment of the

body and helps in keeping the

normal physiological function of

the body. A deviation from normal
body functions is called stress. Stress affects
various factors of production and health of
poultry. Body of birds have limited resources for
growth, defence mechanism and reproduction.
Stress is a major cause of deteriorating health
in poultry which may develop vices such as
feather picking, vent picking, egg eating, comb
picking, etc due to it. Chickens kept in intensive
conditions are constantly subjected to stress
which is why farmers see such high mortality
rates and have to spend large sums to keep
their birds healthy and productive. Being in a
stressful environment for long term makes a
bird weak, affecting its immune system, and
thus spreading infectious disease. Thus stress in
poultry needs to be identified and managed for
successful poultry production

Physiological Mechanism of Stress Regulation

Stress in poultry is an inevitable event. After
a threshold level stress results in distress.
Then birds show stress syndromes which are
classified in three stages.

1. Stage of Alarm reaction (Neurogenic
System).
This system works for short - term regulation

GBPUAT, Pantnagar - 263145
U.S. Nagar, Uttarakhand

of stress. It consists of sympathetic nervous
system and adrenal medullary tissue. It
regulates the response to the animal like fight or
flight i.e. emergency reaction. It is characterized
by increased catecholamine secretion from
the adrenal medulla. These catecholamines
are responsible for “Fight or Flight” reaction
and cause rapid release of glucose in blood,
liver glycogen depletion, increased peripheral
blood circulation, increased neural activity.
Catecholamines also stimulate the formation of
antibodies.

2. Stage of Resistance or adaptation
(Endocrine System)

This system works for long - term regulation
of stress. In it there is involvement of endocrine
system. It is comprised of hypothalamus -
pituitary adrenal axis (HPA). It is characterized
by increased synthesis and release of
corticosterone which is responsible for the
generation of glucose from body’s reserve
of carbohydrates, lipid and proteins. Other
hormones like Glucagon & Thyroid hormone are
also involved in stress regulation.

3. Stage of Exhaustaion

Exhaustion phase starts if the bird fails to
recover from the stress stimuli and the body
reserves and hormones from the adrenal gland
are inadequate. Exhaustion phase leads to failure
of the homeostatic mechanism and death.
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®
MEI.I- Feeding System For Broilers & Breeders

The Roxell Feeding System comes with superior technology plus it also saves your cost
Its large feeding surface which offers optimal eating comfort & its low pan edge gives

birds a easy access to the feed. Its unique pan with high anti-waste rim eliminates
practically all feed waste & the control unit ensures a fast and frequent delivery of fresh
feed, leading to superior hygiene & outstanding feed conversion rates

It offers percentage wise more birds per pan. Roxell Feeding System helps in increasing
the stocking density without having to add feeder lines thus saving your costs.

RICOLl Ventilation System For Poultry & Dairy |

TERMOTECNICA PERICOL! new performance enhanced line of EDS/EWS fans are an
upgrade model of the ever popular and successful EO550 with an increased diameter
{from 50 to 53") in the same standard body/housing delivering an improved flow
performance by 10% & at the same time reducing the energy cost by 30%. This New
EOQS 53 is truly an innovative fan which covers your every ventilation requirement.

COMBITERM is a new generation of heaters which guarantees superior perfaormance.
They are very versatile for the user. Its body unit can be turned into many different
configurations as per requirement, Thanks to the compact external body of new
design, logistic and installation is much more easier.

LUBING Eié Watering System For Poultry & Dairy

e S The LUBING Floor-watering system for i'
broilers consists of the following elements:

+  Watersupply * Drinking elements
+ Breatherunit * Suspension

The Lubing Drinking system ensures constant
supply of simple, reliable, fresh and clean
drinking water to your livestock. It requires no maintenance and cleaning. It
also helps trouble free rearing of livestock, thus improve rearing results.

Polaris Equipment Pvt. Ltd. +01 9860730309, +81 9970870098
Office Mo, 202, Building — C, Kanchan Onyx, [l 53%s @ polarisequipmentin

Sr. No. 9/7/142, Pisoli, vikasbhat & polarsaquipment.in
Tal. Haveli, Dist. Pune 411028 www.polarisequipment.in
Maharashtra {India)
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Types of Stress Causes

Climatic stress Extreme heat and cold,
high humidity

Environmental stress Bright light, wet litter,

poor ventilation

Nutritional stress Due to shortage of
nutrients feed intake

problems, change in diet

Physiological stress Rapid growth process of
maturing, egg laying or

mating stress

Social stress Poor body weight

uniformity, over crowding

Psychological stress Fear, harsh care takers

Pathological stress Exposure to infectious

agent

Sub - clinical infections
due to persist poor bio -
security and sanitation

Immunological stress

In addition to categories of stress mentioned
above other stressors are
® Handling

® Transportation

©® Wet litter

® Dehydration

® Vaccination

® High ammonia level

® Toxins in feed

® De - beaking

® Lighting

©® Medication

In addition to the above categories of stress,
all the possible types of stressors can be broadly
classified as avoidable stressors and unavoidable
stressors. For better stress management there
should be complete elimination of avoidable
stressors and minimizing the  unavoidable
stressors on the birds.

Common Causes of Stress in Poultry
Some of the common causes of stress in
poultry are
® Poor brooding condition - like cold water,
low temperature

® Contaminated buildings / premises

® High stocking density — limited feeder and
drinker space

® Temperature - heat and cold

® Vaccination, handling, weighing, grading and
transport —cause pain, physical injury

® Beak trimming - causing pain and physical
injury

® Lack of uniformity in body weight —
differences in the packing order

® Rapid growth - strict nutritional
requirement

® Post vaccination reaction - fever reduced
feed intake

® Feed quality problems —variation in
nutritional content

® Harsh care takers — poor hushandry

® Inadequate ventilation — deterioration of air
quality

® Clinical or subclinical disease - reduced feed
intake, fever, pain

® Poor litter condition — wet and cold

® Sexual maturity and egg laying — drastic
stimulation with feed and light

Sign of stress

The most common stress sign are
® Aggression and fights

® Loss of weight

® Feather shedding

® Decrease egg production

® Lethargy and sluggish attitude
® Loss of appetite

Physiological indicator of stress in poultry
Several studies have done on the effects of

stressors in poultry. There are some indicators

of stress in birds such as

® Atrophy of thymus and atrophy of bursa of

fabrics in young birds

® Enlargements of adrenal glands and the

anterior pituitary

® Adrenal cholesterol depletion

® Arise level of plasma corticosterone

® Arise level of plasma insulin or glucagon

® Increased reliance on glucose as an energy

source

® Hypoglycemia because of increased glucose
utilization
® Decreased growth of muscles
® Increased muscle degradation
® Release of acute - phase cytokines like
monokines and lymphokines
® Impairement in growth of cartilage and bone
® Synthesis of specific heat shock proteins
® Decreased feed intake i.e. anorexia
® Increased in the body temperature
® Changes in level of plasma metabolites
(glucose, tryglyceride, non - estrified
fattyacids).
® Changes in epinephrine content in yolk
® Changes in the numbers of circulating
leucocytes profiles
® Immunosuppression
® Abdominal fat deposition
® Water belly condition i.e. ascites in high
producing broilers

Prevention and Treatment
® Keep the birds clean and tidy - make the
coop clean, timely change the flooring and coop
® Prevent overcrowding
® [f number of birds increase than increase
the number of feeder and waterer in respective
ratio
® During severe heat - provide cooling facility
® During winter — provide bulbs or heater to
warm the birds
® Timely vaccination — it will check the infection
in the flock
® Prevent abrupt change in diet, make sure
that diet is change gradually
Normally, a bird can handle a certain
level of stress easily which varies from
breed to breed. In short, stress is best
avoided whenever possible and a little bit
of care and forethought can dramatically
reduce stress in poultry making them less
prone to diseases, and hence increasing
their production. There were studies
done that measured the stress hormone
‘corticosterone’ of birds in different
situations and it is this research that
has enabled us to understand the stress
stimulus.
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POULTRY FARMING AND

ITS FUTURE PROSPECTS

oultry egg and meat are important
sources of high quality proteins,
minerals and vitamins to balance
the human diet. Specially
developed breeds of egg type
chicken are now available with traits of quick
growth and high feed conversion efficiency.
Depending on the farm-size, layer (for eggs)
farming can be the main source of family
income or can provide income and gainful
employment to farmers throughout the year.
Poultry manure has high fertilizer value and
can be used for increasing yield of all crops.
The organized sector of poultry industry is
contributing nearly 70% of the total output
and the rest 30% in the unorganized sector.
The broiler industry is well dominated
in southern states of our country with
nearly 60-70% total output coming from
these states. The layer industry once again
is represented more in southern states
especially, Andhra Pradesh, Tamil Nadu
and Maharashtra producing nearly 70% of
the country’s egg production. India’s 75%
of egg produce is consumed by the 25%
population living in urban and semi-urban
areas. Presently about 800 hatcheries are
operating in the country.

The advantages of broiler farming are

® [nitial investment is a little lower than
layer farming.

® Rearing period is 5-6 weeks only

® More number of flocks can be taken in
the same shed.

® Broilers have high feed conversion
efficiency i.e. the amount of feed required
for unit body weight gain is lower in
comparison to other livestock.

® Faster return from the investment

® Demand for poultry meat is more
compared to sheep/goat meat

Per capita consumption

® The National Institute of Nutrition has
recommended 180 eggs and 11 kg of
meat per capita consumption for our
country. At present,

® Per capita availability of meat is 1.6 kg.

® Per capita availability of egg is 1.8 kg or
42 eggs.

® Average consumption of eggs in major
cities is 170 eggs

® Average consumption of eggs in smaller
cities is 40 eggs

® Average consumption of developed rural
areas is 20 eggs

® Average consumption of undeveloped
rural areas is only 5 eggs.

® While 20% of Indian population is
vegetarian.

In spite of this, with the rise of middle
class and increased urbanization people
prefer to go for non-vegetarian food. About
3 million farmers and 15 million agrarian
farmers are employed in the poultry industry
that grow poultry ingredients for feed and
contribute about Rs 26,000 crore to the
national income. India is the fifth largest
producer of egg and ninth largest producer
of poultry meat. India was positioned 17th
in the world poultry production. The Indian
poultry production is considered to be the
cheapest in the world.

Here is the brief introduction and few tips
to start a poultry farm:

POULTRY FARMING
Broiler Breeding

The  commercial  broiler  (IBL-80)
developed from synthetic base population at
GADVASU has a potential to attain a body
weight of 1550-1600g at 6 weeks of age
with a feed conversion ration of 1.8-1.9 IBL
broiler has a colored plumage which fetches
higher premium in the local market and is

Dr. Aprana Gupta, KVK, Ropar, Dr. A P S Dhaliwal
KVK, Bathinda, Dr. G.S.Aulakh,
KVK , Mukatsar

able to perform well with relatively lesser
inputs. Mortality percentage is very low (2-
3%). It held first position in the eight Radom
Sample Tests at the National level. Dressing
percentage of IBL-80 is 78-77%. This broiler
is best suited for small and marginal
farmers of the state. The parent stock and
the commercial cross IBL-80 chicks can be
procured from the university.

Layer Breeding
White Leghorn (WLH)

The commercial stock “Sutlej Layer”
developed from a WLH breed at GADVASU
has a potential to lay 270-280 eggs with an
average egg weight of 57-58g. The mortality
rate is less than 1 percentage per month. The
bird is hardy and suited for small farmers
with low inputs. Day old commercial and the
parent stock chicks are available and can be
procured from the university.

Rhode Island Red (RIR)

Rhode Island Red birds lay tinted (Brown)
eggs and thus have high liking especially in the
rural areas of the states. It lays 250-255 eggs in
a year with an average egg weight of 53-54g. It
is expected to be more popular with the small/
marginal farmers as brown eggs get sold at a
premium. Since the birds tend to be heavier at
the end of the lay, the income from the spent
hens is also significantly higher than White
Leghorn females. The RIR hirds perform well
on comparatively lesser management input.
Fertile/ hatching eggs, day-old and parent
stock chicks are available and can be procured
from the university.

Tips for Poultry Farming

® Purchase day old chicks from a reputed
hatchery.

® Start with chicks, free from egg borne
diseases, such as pullorum and chronic
respiratory disease (C.R.D)
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® Fresh water and feed should be available to
chicks at all the time.

® Provide 24 hours light for birds during the
brooding stage.

® Vaccinate day old chicks against Merek’s
disease.

® Vaccinate chicks against Ranikhet (F1 Strain)
disease at 6-7 days of age and again on 3-4
weeks with Mukteswar strain at 6-8 weeks
and give booster dose at 15-16 weeks of
age. Vaccinate the birds against Fow! pox at
6-8 weeks of age.

® At 15 to 21 days of age and again at 28-35
days of age, vaccinate the chicks against
Gumbore disease.

Avoid overcrowding.

® Do not fill the feed hoppers more than one-
half after the chicks are one week old.

® Do regular culling of sick, weak and
unproductive birds.

® When the flock is not healthy or egg
production is falling, consult the poultry
specialist.

Poultry Feeding

Three strains of quails namely Punjab Quail
-1, Punjab Quail-2 and Punjab Quail-3 have been
developed. Average 5 weeks body weight of the
commercial crosses is around 225g. Another
quail strain with white plumage has also been
developed and was released at the state level
under the name of “Punjab White Quail”. The
average egg weight is around 12g and these
eggs are used for preparation of pickles. Quail
eggs have strong curative properties for those
suffering from tuberculosis. Quail meat is tastier
than chicken meat. Quail meat promotes body
and brain development because it contains
more phospholipids. Quail meat is considered
as best balanced diet for pregnant and nursing
mothers. The meat contains higher proportions
of carbohydrates and vit B12. Quails are less
susceptible to common disease of poultry and
need no vaccination against common disease
of poultry and no vaccinations against common
disease as in other species. The university
supplies quail eggs, day old chicks and 5 weeks
old dressed/ live birds.

Commercial poultry stocks released at
National/State level by GADVASU, Ludhiana
1. IBL-80 Broiler 2. Punjab White Quail
Turkey Farming

Turkey rearing is quite popular in USA and
some other western countries but is gaining
ground in India. Turkey is raised only for meat
since the females are inefficient layers. A major
portion of the turkeys is consumed on special

festival days, that is, on Thanksgiving Day and
on Christmas. Bronze and Beltsville Small White
are the popular varieties being raised in India.

Turkey males have conspicuous black beards
attached to the skin of the upper breast region.
A fleshy protuberance near the base of the
beak is relatively large, plump and more elastic
in males than in the females. The Turkey male
produces a loud sound at intervals, which is
known as strutting. There is no strutting in the
females.

Turkey eggs hatch in 28 days. Most of the
environmental conditions for brooding of
poults are the same as the chickens. The poults
require double the hover space as compared to
the chicken. Since poults are slow in learning
to eat, they need coaxing for eating the feed.
Sometimes placing coloured marbles in the feed
and water help attracting the poults to the feed.
Feed should be kept under bright light.

Turkey poults grow very rapidly and attain
about 3.5-4 kg of body weight by 3 month of
age. Turkey hens start laying eggs at the age

Layer ration, %

Ingredient Starter | Grower | Layer
Maize 52 45 46
Soybean 18 12 15
Groundnut extraction | 13 08 08
Deoiled rice polish 15 33 22
Lime stone power 07
Dicalcium phosphate | 02 02 02
Salt, g 300 300 300
Vit (A+B+D+K), g 15 15 15
B-complex, g 20 20 20
B12,g 15 10 10
Trace mineral, g 50 50 50
Ingredient Starter Finisher

| Il | Il
Maize 54 55 63 54
Soybean meal 35 29
Groundnut extraction | 35 08 28 05
Fish meal 10 08
Rice polish 08
Qil 02
Dicalcium phosphate | 01 02 01 02
Methionine , g 150 50
Salt, g 300 300
Vit (A+B+D+K), g 15 15 15 |15
B-complex, g 20 20 20 20
B12,g 15 15
Trace mineral, g 50 50 50 50

of 30 weeks. The average egg production in
turkeys ranges from 70 to 120 eggs in a year. An
average turkey egg weighs about 85g which is
1.5 times as large as the chicken egg.

Turkey requires higher amounts of protein,
minerals and vitamins in the feed than chicken.
Metabolizable energy (Kcal/Kg) and protein (%)
requirement for turkeys at different ages are:
2900 and 28 up to 8 weeks, 3100 and 19-22
from 9 to 16 weeks, 3300 and 14-16 from 16 to
24 weeks and 2900 and 26 for adults. Turkeys
are more resistance to disease compared to the
chicken. They seldom suffer from vital disease
like Marek’s and infectious Bronchitis.

Turkey poults can be purchased from Central
Avian Research Institute, Izatnagar, and Bareilly
as well as from Animals Husbandry Department,
Punjab.

Emu Farming

Emu, is a flightless native habitat bird of
Australia. In India emus were first imported from
United States in early nineties. Approximately
3000 emu farms exist in India and started in Punjab
during 2008-09. Emu are raised throughout the
world and survive in all types of climates. Emu’s
immune system is so strong that it hardly suffers
from any disease which gives emu farming an
edge over other animal rearing.

A day old emu bird is around 420g and
changes color thrice. At three months emu
weight 8 kg with stripes on its body. After four
months emu looks chocolate brown, weigh
approximately 17 kg at six month of age. At one
year it again starts changing its color and weighs
around 30 kg. At 2 year of age emu weight is
around 40-45 kg and is around 5-6 ft in height.

A female emu is capable of reproduction
between 18-24 months of age. Egg production in
emus starts in colder months of the year i.e from
December to February. Emu’s egg are dark green
in color and weight around 45-650g. Female emu
lays eggs after 3 or 5 days. During first breeding
season a female emu lays 812 eggs which
subsequently increase to 25-35 eggs. Normally
emu’s lives up to 40 years and are capable of
reproduction for at least 25 years. Incubation
period for emu eggs is 52-56 days.

A single emu bird needs minimum of 100
sq. ft. area. 300 feet of run space is required
for healthy life of the bird during first 4 months
which should be increased to 100 feet, so for
20 birds minimum space requirement is 20x100
feet. A well balanced diet must be offered to
emu.

Each and every part of emu body is
commercially valuable. Emu fat has medicinal
value. Emu meat is rich in protein with least
cholesterol and plenty of iron and vitamin B12
and itis an excellent diet for heart patients. Emu
skin is also very soft and is excellent leather.

Proper marketing of emu products can fetch
handsome earning to the emu farmers.

[0
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HERBS AND SPICES

A SUSTAINABLE ALTERNATIVE TO
ANTIBIOTICS IN POULTRY

N. Chaudhuryl, S. Sathapathy1*, N. Dahariyal and S. K. Joshi2
1Department of Anatomy and Histology, CVSc. and A. H., OUAT, Bhubaneswar - 751 003
2Scientist (Animal Science), KVK, Jharsuguda, OUAT, Bhubaneswar - 751 003

Introduction

The ban of antibiotic use in the threat of
emerging pathogens and an ever-increasing
demand for poultry products all put pressure
on the need for sustainable therapeutic aids
in poultry production. Herbs and spices, in
their various forms, offer multiple benefits for
poultry health and production. It is important
to understand that they can be added to animal
diets in different forms and preparations. They
can be given in whole or as extracts such as
essential oils or phytogenics. There are several
reports of consumers who prefer poultry that’s
been fed natural ingredients as substitutes
for antibiotics. A recent survey (April, 2018)
carried out in Thailand, for example, indicated
that Thai consumers are ready to buy meat
products raised with phytogenic feed additives.
Phytogenic feed additives are standardized
mixtures of herbs and spices, as well as other
plants and their extracts. Phytogenics are used
for their impact on animal wellness, gut health
and greenhouse gas emissions.

Use herbs and spices

They are cost effective, easily available, no
known residual effects and no risk of developing
antibiotic resistance in the human beings who
consume the meat. Adding herbs and spices
to feed has an effect on digestive enzymes
which results in an overall improvement in
performance parameters such as weight gain
and feed conversion. They also offer several
health benefits including immune stimulation,
anti-bacterial, coccidiostatic, antiviral or
anti-inflammatory activity and anti-oxidant
properties.

Anti-microbial property

Herbs and spices contain flavonoid

components such as baicalin, baicalein,
limonene, cinnamaldehyde, thymol, carvacrol
or eugenol, among others, which exert
antimicrobial effects. They act as antimicrobial
agents by changing the characteristics of cell
membranes, and causing ion leakage, ultimately
making microbes less virulent.

Anti-Bacterial property
They act in the bacterial cell-wall structure,
denaturing and coagulating proteins.

Anti-parasitic property

Several herbs such as sage, garlic, thyme,
echinacea and oregano, possess anti-coccidial
properties against Eimeria species, which
reduce oocyst excretions from infected birds.
Curcuma longa (turmeric), through its phenolic
compound, curcumin, exerts its anti-coccidial
effect in birds through its anti-oxidant action on
the immune system. Aqueous extract of garlic
and cinnamon oil have both been shown to be
effective in decreasing lice and mice infestations
in chickens.

Anti-viral property

Herb catechins, which are a type of natural
phenol, administered through feed or drinking
water, decrease replication and excretion of the
HIN2 virus from chickens in a dose-dependent
manner. The anti-influenza activity of catechins
is mainly due to direct interaction with viral
HA and the inhibition of viral RNA synthesis.
Ginseng stem and its leaf saponins significantly
increase the serum antibody response to
Newcastle disease and inactivated H5N1 and
HIN2 vaccines in chickens.

Anti-oxidant properties
The use of herbs reduces oxidative stress in

*Corresponding email: srinivas.sathapathy@gmail.com

chickens. Thyme, ginger, turmeric, marjoram,
peppermint and nutmeg have anti-oxidant
properties as they contain compounds such
as polyphenolics, alkaloids, lignans, flavonoids
and terpenoids. These compounds neutralize
superoxide, hydrogen peroxide and nitric oxide
by increasing the production of enzymes such as
catalase, superoxide dismutase and glutathione
peroxidase.

Stimulation of immune system

Herbs and spices are rich in flavonoids,
vitamin C and carotenoids that increases
immunity in birds. Some of these plants
include echinacea, liquorice, garlic and cat’s
claw. These plants can improve the activity of
lymphocytes, macrophages and natural killer
cells; they increase phagocytosis or stimulate
the interferon synthesis.

Conclusion

Feeding herbs to broilers stimulate
the secretion of digestive enzymes, and
thus improve nutrient digestibility and
enhance the performance of birds. The
utilization of herbs and spices has a high
economic efficiency. They possess several
health-promoting properties that include
antimicrobial, anti-parasitic, anti-oxidant
and immunomodulatory properties. They
possess several health-promoting properties
that include antimicrobial, anti-parasitic,
anti-oxidant ~ and  immunomodulatory
properties. The improved parameters of
meat yield are induced by the stimulating
effect of bioactive compounds on protein
and fat metabolism. Overall, herbs and
spices offer sustainable therapeutic and
performance aids to poultry health and
production.
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Balancing the
calcium and
phosphorus inlayer
feed formulation

is of utmost
importanceto
maintain a
betteregg
production and shell
quality. Anormal
poultry egg contains

almost two grams
of calcium in their
egg shell

INTRODUCTION

Indian poultry industry produces about
90 bhillion eggs annually with an estimated
yearly sectoral growth of 6%. The per capita
eggconsumptionannually in India is around 70
eggs. Howeverthe National Nutrition Institute
recommends 180 eggs per person per year.Eggs
arehealthyfood forhuman consumption. Theegg
quality standardsareof utmost important. The
major egg quality parameters arecleanliness,
soundness, texture andshape of shell; relative
viscosity and freedom from foreign materials
in albumen;shape, firmnessand freedom of
defects in yolk.Egg shell plays a crucial role in
protecting the contents of egg from microbial
and physical contamination, and in controlling
the exchange of moisture and gases with the
external environment. In commercial layer and
breeder operations, the shell qualityparameters
like shell thickness and breakage strength
helps in increased saleable or hatching eggs
resulting in high number of viable day-old chicks
production.Defects in shell quality can cause
substantial lossesto a commercial egg producer.

FACTORS AFFECTING EGG SHELL QUALITY
Role of Nutrients

Balancing the calcium and phosphorus
inlayer feed formulation is of utmost
importanceto maintain a betteregg production
and shell quality. Anormal poultry egg contains
almost two grams of calcium in their egg
shell. To maintain a better egg shell quality,a
daily dietary intake of four grams of calcium
through the dietis essential. In general, 50-
60% of dietary calcium is used for theegg shell
formation. A normal layer ration containing
3.56 % or higher calcium level would ensure
maintenance of 20-30mg/dlof calcium levels
in their blood. When layer birds are fed with a
calcium deficient diet (<2% dietary levels), the
layer birds utilize30-40% of its calciumfrom the
bone for itsnormal egg shell formation.

Phosphorus absorption is optimal at
a pH range of 5.5-6.0. The absorption of
phosphorus decreases when pHis higher than
6.5. A high dietary calcium level increases the
pH in gut leading to a reduced phosphorus

PARAMETERS INFLUENCING
EGG SHELL QUALITY

S R Prabakar Kemin; Industries South Asia Pvt. Ltd.

absorption along with zinc and manganese.
Correspondingly, a high plasma phosphorus
level has a negative influence on the calcium
absorption and mobilization. An increase
free fatty acid levels in diet, decreasesthe pH
and interferes with calciumand phosphorus
absorption.

Mycotoxins

Aflatoxin B1 and cyclopiazonic acid are the
most common mycotoxins implicated in egg
shell quality. Aflatoxins were found to reduce
the calcium content in egg shell of laying hens.
Whereas, cyclopiazonic acid produces a marked
deterioration in egg shell quality in laying hens.
T2 toxin and deoxynivalenol elicit oral lesions
leading to lower feed intake resulting in reduced
egg production and poor shell quality.

Age of Birds

Calcium and phosphorus level must be
maintained in feed of laying hens as per the
age. Normal egg contains about 2g of calcium
regardless of the laying hen’s age and egg
weight. As the hen’s age advances, eggs
will become larger with thinner shell. The
absorption of calcium from intestine will alsobe
reduced.As age advances, calcium level in feed
should be increased. In phase-1 (0.5% hen
day production to 40 weeks of age), 4.2g/day
calcium and 0.44g/day available phosphorus
must be provided. In phase-2 (above 41 weeks
of age), 4.35g/day calcium and 0.42g/day
available phosphorus must be provided.

Physiological Changes

In early stage of laying period, the young
layer birds commonly produce soft shelled
eggs. This will be reduced with the maturity of
reproductive system.Sometimes, stress or fright
could also lead to the eggs laid without shell.

Disease Condition

Diseases like infectious bronchitis (IB), new
castle disease (ND) and avian influenza (Al)
affects the egg shell quality. In IB, occurrence of
misshapen eggs with thin, soft, rough and pale
shells were observed. While in ND, occurrence
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The unigue combination of above mentioned essential oils and herbs in ANIMUNIN work in synergy to cleanse the
respiratory tract from bacteria, mycoplasma, fungi and viruses and overcome their damaging effects.

Usage

s To keep the respicatory tract chean and optimally functional, free
from mucws build up and least prone to respiratony problems,

s To Improve F.CR. alongwith optimum egg production in layers and
optimum growth in broilers.

« To maintain normal respiratory health, fertility & hatchability in
breeders.

« To maintain respiratory functions and optimum  production
performance when farm cannot be kept completely free from
microbes, allergens etc. and in challenging conditions for eg.
change in weather, cold environment and during susceptible
conditions.

ANIMUNIN is the product of choice because

+ ANIMUNIN contains a unique combination of essential ails which
have been standardised for the presence of required active
constituents.

« ANIMUNIN helps to prevent the colonization of bacteria,
mycoplasma, fungi and viruses in the respiratory tract.

« ANIMUNIN with powerful respiratory antiseptic and disinfectant
properties keeps the respiratory system clean and optimally
functional ,on a regular basis, to facilitate optimum growth and
production performance,

» ANIMUNIN does not require any withdrawl period and completely
eliminates the possibility of antiblotic residue in meat & eggs.

Scientifically tested for its efficacy in MG/MS positive flock

Efficacy Evaluation of Animunin® versus Tiamutin in treatment of chronic respiratory disease in the Krisbro chicks .
The exparimental study is conducted on day old brofler chicks of krishibro (PDP) obtained from ICAR DPR.

The ELISA done at different time intervals

lo detect the status of MG/MS in control and
treated birds by Polymerase Chain reaction
(PCR) of Mycoplasma

Histo morphology of brochioles in
difierent trealment groups and
trachea in Herbiotic FS treated group

Gel electrophoresis of
Mycoplasma 165 rRNA
gena PCR products. Lang
M: 100bp DNA Ladder;
Lane 3: fighd samples
Lane 4: negative control;
and Lane 2 posiive
control. The expecled size
of thar amplicon & 207 bp
(Laverman, at ai.. 1563) B
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Feed Inclusion Rate

ANIMUNIN Powder ;: 750g - 1 kg per ton of feed.

ANIMUMIN Liguid ; To be given once daily with drinking water. ¥ To be given regularly in broilers,
layer-chicks and growers.

¢ I layers to be given regularly or 15
days everymanth, as required,

Powder : 10 kg & 25 kg
Liquid : 1 Ltr & 5 Ltr

0-2 Weeks 0-8 Weeks 10 mi

¢ Double quantity 5 recommended
3-4 Weeks 5-20 Weeks 20ml for breeders & during chalienging
L Sth Week & onwards 21-72 Weeks 40ml ) conditions (for first 10 days).

<> INDIAN HERBS SPECIALITIES Pvt. Ltd.

C-215, 2nd Floor, Elante Offices, Plot No. 178-178A, Indusinal & Business Park, Phase - 1, CHANDIGARH (ULT,) - 160002
Ph, Mo. 0172 - 5011470, 4181014, +81 8023247217, E-mail : thsph@indianherbs.org, Websile: wwe.indianherbs.ong
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of misshapen eggs, rough or thin shelled eggs
and reduced egg productioncould be observed.
Mycoplasma gallisepticum affects the bird’s
respiratory tract, responsible for salpingitis,
reduced egg production and poor egg quality.
Whereas, Mycoplasma synoviaeaffects the
oviduct of layers resulting in egg production with
shell abnormalities like roughened shell surface,
shell thinning and increased translucency on
apical side leaving a clear demarcation zone.
The proportion of affected eggscan be as high
as 25% with susceptibility to breakage and
cracking of eggs resulting in economic losses.

Environmental Changes

Disturbance in the plasmatic acid-base
balance results insoft shelled egg production.
During exposure to warm environmental
temperatures, hens reacts by increasing its rate
of breathing to help cool itself. This physiological
occurrence causes the lowering of CO2 in blood
and produces a condition termed “respiratory
alkalosis”. The pH of blood becomes alkaline
reducing the availability of Ca++ needed for the
formation of egg shell. This causes an increase
in the production of soft-shelled eggs. Thus, egg
shell quality is somewhat compromised during
warm summer months.
® After forced moulting, the egg specific
gravity, shell weight and shell thickness tend to
improve or maintain same as prior to the forced
moulting. Egg shell breaking strength is also
improved in all strains of layer birds after forced
moulting.
® Llow dietary cationic-anionic balance,
presence of non-starch polysaccharides (NSP)
and mycotoxins results in poor egg shell quality.
® Old layer cages with rough edges and
handling of eggs leads to egg breakage.

STEPS TO IMPROVE EGG SHELL QUALITY
Trace Minerals

Trace minerals are essential in the
biochemical processes necessary for growth
and development, including bone and egg shell
formation. Zinc plays a vital role in deposition
of albumen and egg shell membranes
production respectively in magnum and
isthmus respectively. The carbonic anhydrase,
a zinc dependent, stimulates calcium carbonate
deposition for egg shell formation. Manganese
is essential for egg shell formation and positively
affect egg shell quality. Copper, an integral part
of lysyl-oxidase enzyme is important in collagen
formation present in egg shell membrane. In
poultry nutrition, either inorganic or organic
forms of trace minerals are commonly added
as feed additives to diets in improving hen'’s
performance, production and quality of eggs.

Compared to inorganic sources, organic mineral
sources are reported to have several advantages
including protection from undesired chemical
reactions in gastrointestinal tract, easy passage
intact through intestine wall and, possibly
different absorption, metabolic pathway and
mechanism.
@ Calcium, Phosphorus and Vitamin-D3
Crystalline layer of egg shell consists of
more than 90% calcium in the form of calcium
carbonate. The dietary calcium (3.8- 4.2%)
uptake, deposition and excretion are regulated
by VitaminD3 and its metabolites. Vitamin-D3
is absorbed from intestine in association with
fats andit requires the presence of bilesalts for
absorption.

Sodium Bicarbonate

Addition of sodium bicarbonate maintains
the dietary electrolyte balance,thus positively
influencing the egg shell quality through better
calcium absorption. During summer, sodium
bicarbonate must beadded at therate of 1kg per
ton of feed to improve egg shell quality.

Chromium and Vitamin-C

Chromium improvesthe productive
performance in poultry due to itsimportant
functions in metabolism, growth and reduction
of lipid and protein peroxidation. Glucose
tolerance factor (GTF), the biologically active
form of chromium potentiates the action of
insulin and thereby regulating the carbohydrate
metabolism.Under  heat  stressconditions,
chromium plays a crucial role in poultry
nutrition, production, health andenhances
the quality ofeggs.Ascorbic acidimproves the
poultry performance during stress conditions

by lowering of plasma corticosterone level and
adrenocorticotropic hormone. When ascorbic
acid was used at 100mg/kg offeed or less for
commercial layers, an improvement in egg
production, egg shell quality and livability was
observed.Thus, a combination of chromium and
vitamin-C will be more beneficial to combat the
heat stress with an improvement in production
and shell quality.

MANAGEMENT

® Analyze the raw materials for multi-toxins
before the usage.

® In old layers, increase in egg size leads to
thinning of egg shell.Hence, feed formulation
should be optimizedto maintain standard egg
size and avoid egg breakage.

® A proper vaccination for infectious
bronchitis and new castle diseasesmust be
followed to sustain egg shell quality.

©® Mycoplasma prevention program should be
followed in chicks, growers and layers.

® A practice of minimum two or more egg
collection schedules daily should be followed
to avoid piling of eggs and egg breakage.

CONCLUSION

Proper nutritional managementby providing
calcium and phosphorus as per the age of birds
with optimal dosage of organic trace minerals
in addition to Vitamin D3,is important to
improve the egg shell quality.A better health
management of birds with regularvaccination
schedules and goodfarm managementpractices
are vital to avoid egg shell quality related
diseases problems. The improvement inegg
shell quality parameters will avoid egg breakage
losses ensuring a better return to the farmers.

Handbook of
Layer Management and
Egg Production
Rs. 1150 +
Postal Charges Rs. 100/-

Faor delails confacl: Poultry Punch Publications (1) Pvt Lid,
25, Thyagraj Magar Market, New Delhi - 110003
Ph: 011 - 24624539, 24617837 Email : ppunch@rediffmail.com

Order your book now !!

Outlines of Poultry Diseases
Rs. BOO + Postal Charges
Rs. 100/-
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Omega Weldedmesh Co. Pvt. Ltd. Omega Farm Equipments
Manilal & Co. Vimal Agencies Elite Wire Products
Serving Poultry Industry since 1969.

PouIthage Systems For Commercial Layer For Brmler Breeder  For Commercial Broiler
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Administration Office : 209,Sant Tukaram Rd.,Iron Market,Mumbai - 400009. India

Tel.: +91 22 23486977, +91 22 23483664, +91 9324032420, +91 9324032419, +91 9833670617, Fax: +91 22 23481592

E-Mail : response@omegaweldmesh.com vimal.omega@gmail.com vinit,omega@yahoo.co.in www.omegaweldmesh.com
Manufacturing Unit : Plot No. 22, Village Dhansar, Taluka Palghar, Dist. Thane - 401 404, INDIA _  Tel.:+ 91 2525 240 995
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ROLE OF POULTRY

FOR SOCIO-ECONOMIC DEVELOPMENT
OF PUNJAB FARMERS

Dr. A P S Dhaliwal, KVK, Bathinda; Dr. Madhu Shelly, KVK , Muktsar; Dr. Jagdish Grover, KVK , Bathinda

FARMIN

oultry farming is the raising of
domesticated birds such as chickens,
turkeys, ducks, and geese, for the
purpose of farming meat or eggs for
food. . More than 50 billion chickens
are raised annually as a source of food, for both
their meat and their eggs. Chickens raised for
eggs are usually called layers whilst chickens
raised for meat are often called broilers. Poultry
industry which provides cheap source of animal
protein has taken a quantum leap in the last
three decades evolving from a near backyard
practice to a venture of industrial promotion.
Poultry is one of the fastest growing segments
of the agricultural sector in India today. While

the production of agricultural crops have been
rising at a rate of 1.5 to 2 percent per annum
that of eggs has been rising at a rate of 8
percent per annum. India is on the world map
as one of the top five egg producing countries
with 55.6 billion eggs produced during 2008
(FAQ). Poultry egg and meat are important
sources of high quality proteins, minerals and
vitamins to balance the human diet. Specially
developed breeds of egg type chicken are now
available with traits of quick growth and high
feed conversion efficiency. Depending on the
farm-size, layer -farming that can be the main
source of family income or can provide income
and gainful employment to farmers throughout

the year. Poultry manure has high fertilizer value
and can be used for increasing yield of all crops.
Commercial hens usually begin laying eggs
at 16-20 weeks of age, although production
gradually declines from approximately 25 weeks
of age. This means that in many countries,
by approximately 72 weeks of age, flocks are
considered economically unviable and are
slaughtered after approximately 12 months of
egg production,

Indian breeds

Eg. Aseel (Fighting purpose), Chitlagong,
Kadacknath (Resh is black in colour) Bursa,
Commercial Broiler strains:Eg. Cobb, leghorn,

@
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SAI KRISHNA

POULTRY EQUIPMENTS

Deluxe Drinker Chick Feeder Chick Drinker Deluxe Feeder Jumbo Drinker
{ Standard & Large ) Jumbo Drinker
I. u
\e\ - ‘
Gas Brooder Parent Feedar Egg Tray  Chick Feed Tray Nipple Drinking System
Maila & Female

SAI KRISHNA PLASTIC INDUSTRIES

Manufacturers of Innovative Poultry Equipments
Factory : Behind Petrol Bunk, Padmanagar, Karimnagar - 505002, Tel : 0876 - 6504508, Mobile : 94404 06200
Sales Depot: Plot No : 16, Road No:2, Opp : Nimanthran Function Hall, Mamatanagar Colony, Nagole, HYDERABAD - 68, Telangana
Tel : 040 - 64610508, Mobile : 92466 59508, E-mail : info@saikrishnapoultry.com, Web : www.saikrishnapoultry.com

1 2 L
Bird Transportation Crate Chick Transportation Crate

Balaji Polymers

Factory : Akkaram Village, Gajwel Mdl, Medak Dist. Regd. Office : Karimnagar : 98490 59508, Hyderabad: 96523 98686
email ; balajipolymers.hyd@gmail.com
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RIR, Newhampshire etc., Commercial Layer
Strains: Eg.RIR.

Broiler: Broilers are young chicken of either
sex, which are reared primarily for meat
purposes and marketed at an age of 6-8 weeks

Grower: birds during 9-20 weeks or to the
point of laying is referred to as grower period.

Layer: The birds during 21-72 weeks of age
for the purpose of laying eggs (egg production).

POULTRY MANAGEMENT

Poultry management usually refers to the
hushandry practices or production techniques
that help to maximize the efficiency of
production.

Brooder Management

Brooder house: Brooder house should be
draft-free, rain-proof and protected against
predators. Good ventilation provides a
comfortable environment without draft. All
movable equipments like feeders, waterers
and hovers should be removed from the
house, cleaned and disinfected. Suitable litter
material like saw-dust and paddy husk should
be spread to a length of 5 cm depending upon
their availability and cost. During the first
week the temperature should be 95°F (35°C)
which may be reduced by 5°F per week during

each successive week till 70°F (21¢10C). The
brooder should be switched on for at least 24
hours before the chicks arrive. The behavior of
chicks provides better indication of whether
they are getting the desired amount of heat.
. When the temperature is less than required,
the chicks try to get closer to the source of heat
and huddle down under the brooder. When the
temperature is too high, the chicks will get away
from the source of heat and may even pant or
gasp. When temperature is right, the chicks
will be found evenly scattered. In hot weather,
brooders are not necessary after the chicks are
about 3 weeks old.

Brooder space of 7 to 10 sq inch (45-65
cm2) is recommended per chick. Thus a 1¢80
m hover can hold 500 chicks. To prevent the
straying of baby chicks from the source of heat,
hover guards are placed 1¢05 to 1¢50 m from
the edge of hover. Hover guard is not necessary
after 1 week. Floor space of 0205 m2 should be
provided per chick to start with, which should
be increased by 0¢05 m2 after every 4 weeks
until the pullets are about 20 weeks of age. For
broilers at least 091 m2 of floor space for female
chicks and 015 m2 for male chicks should be
provided till 8 weeks of age. Plentiful of clean
and fresh water is very much essential. A
provision of 50 linear cm of water space per 100

chicks for first two weeks has to be increased to
152-190 linear cm at 6 to 8 weeks.

Layers management

Light: Use correct lighting schedule to ensure
better performance. While light period should
not be increased for growing birds, it would
be advantageous to increase the light periods
or photoperiod for laying chicken from 22nd
week of age onwards at the rate of 15 minutes
per week so as to reach 16 hours of total
photoperiod (natural plus artificial). When the
birds have been in lay for about 6 months, the
photoperiod may be increased to 17 hours per
day.

Ingredients For layers For broilers
Maize/Wheat 25 46
Jowar/Bajra/Rice kani 10 10
Rice polish 28

Maize gluten - 05
Soyabean meal 05 10
Groundnut oil cake 22 17
Fish meal 06 08
Meat meal 02 02
Dicalcium phosphate 15 15
Quick lime 0.5 0.5
Total 100.00 100.00

L L UL R 1 11 117777
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Vetneeds l.abs®

Inspired by Innovations
An IS0 9001:2015 Certified Company

HEPATOLIV

Just more than a liver tonic

Faster & better meat yield | Better livability | Better FCR

Anti oxidant improves immunity
Prevents excessive fat deposition in
liver

Treats chemicals & other toxins
effectively

Helps for easy metabolisation of fat

Induces secretion of hepatic enzymes

Corrects mycotoxin effect

Rejuvenates degenerated liver cells

Prevents fatty liver syndrome quickly

Stimulates liver cells for faster & better metabolic functions

Presentation :
Liquid : 500ml, 1Ltr, 5 Ltr & 30 Ltr
Feed Premix : 10kg, 25kg

DISTRIBUTOR ENQUIRIES SOLICITED

A#4, Karihobanahalli, Adjacent to Maruti Indl. Town, Peenya 3rd Stage, 4th Block, Banaglore - 560 058

Ph: +91-08-23375564 / 23376592, E mail: vetneeds1@yahoo.com / marketingvetneeds@gmail.com, www.vetneedsgroup.com
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Cage Layer Management

The advantages of cage rearing are easy
management, housing of more number of birds
in limited space, clean egg production, less
problem due to parasites and other diseases,
easier culling, etc. Some of the disadvantages
include high initial investment, wet dropping,
odour and fly problem. To offset these problems,
elevated cage houses are useful.

Long, continuous troughs are used for
feeding caged layers. Water is supplied by
channel running the length of the cage unit.
The water channel is usually placed above the
feed trough outside the cage. Instead of water
channel, nipple drinkers can also be provided.
Birds should be dewormed once in every 3
months.

Culling: Year round culling of unproductive
stock will fetch better profit. Culling is based
on physical characters, which reflect the
physiological changes related to egg production.
Culling for poor production or non-production
requires handling of all the stocks in the laying
pen. Since culling may be a source of annoyance
to the flock thereby causing a drop in production
it should be practiced in the night.

Culling from outward Appearance: The
appearance of a bird though not an index of its

since keeping them longer into second year

of production may be uneconomical. If there

is any outbreak of vertically transmitted
diseases, like salmonellosis, total culling is
recommended.

Financial assistance available from banks/
NABARD: Loan from banks with refinance
facility from NABARD is available for starting
poultry farming. For poultry farming schemes
with very large outlays, detailed project reports
will have to be prepared. Banks provide financial
assistance for the following purposes:

a. For construction of brooder/grower and layer
sheds, feed store, quarters etc.

b. For purchase of poultry equipment such as
feeders, waterers, brooders etc.

¢. For creating infrastructure items for supply of
electricity, feed, water etc.

d. For purchase of day old chicks or ready to lay
pullets.

e. For meeting working capital requirement in
respect of feed, medicines and veterinary
aid etc. for the first 5 to 6 months (i.e. till the
stage of income generation).

The Cost of land is not considered for loan.

ECONOMICS OF A COMMERCIAL LAYER POULTRY FARM
OF 2000 BIRDS

and gainful employment to farmers throughout
the year. Poultry manure is of high fertilizer
value which can be used for increasing yield of
all crops.

The advantages of broiler farming are

® Initial investment is a little lower than layer
farming.

® Rearing period is 5-6 weeks only

® More number of flocks can be taken in the
same shed.

® Broilers have high feed conversion efficiency
i.e. the amount of feed required for unit body
weight gain is lower in comparison to other
livestock.

® Faster return from the investment

® Demand for poultry meat is more compared
to sheep/goat meat

Scope for broiler farming: India has made
considerable progress in broiler production in
the last three decades. The broiler production
has sky rocketed at an annual growth rate of
about 10% and stands at about 2.3 million
metric tons of chicken meat (FAQ 2005). The
population of broiler poultry as per 2004-05
census is 199.73 million. Today India is the fifth
largest producer of broiler meat in the world.

laying ability gives an idea about its health and Project Cost Despite this achievement the annual per capita
vigour. The main characteristic for distinguishing - consumption in India is only 1600 grams of
a layer from a non-layer is given below. . Capital Cost AmountRs. oultry meat as against the world average of 5.9
Y Y g ’ Construction of brooder cum grower 120000 P y g g '
house kg of meat.
Character Laying hen Non-laying hen
Construction of layer house 204000
Comband wattle | Full, red, waxy, |dry, hard cold, ECONOMICS OF A COMMERCIAL BROILER UNIT
warm and velvet | coarse and Purchase of brooder cum grower 20400
like shrunken with equipment A. Project Cost
white scabs ;
Purchase of layer equipment 100000 Capital Cost
Beak Stocky, well Very long, thin Total (1) 444400 -
curved, worn  [and sharp pointed, 1. Recurring Expenditure Construction of shed 120000
-out and less yellow . 9 =Xp Cost of equi 16000
yellow Cost of day old chicks 37800 0st of equipment
Eyes Bright and alert |Dull and sleepy Cost of feed up to 25% laying 285600 Total 136000
Ear lobes Full, waxy and  |Shrunken, — -
velvet like wrinkled and Cost of medicines & miscellaneous 20400 Recurring Expenditure
coarse expenses up to laying - -
Pelvic bones Usually spread | practically close Insurance of sheds and equipment 2240 Cost of day old chicks 21000 {1000 birds)
apart more than |together thick . Cost of feed 57222
2fingers, thin | and stiff Insurance of birds 9450
and pliable Total (1) 355490 Medicines, labour, miscellaneous | 8670
Abdomen Large, spread 3 Small usually less Grand Total (I+11) 799890 charges
to 5 fingers, soft |than 2 fingers, .
and lessof fat  [hard and more or say 800000 Insurance of birds 525
of fat Margin (25%) 200000 Insurance of sheds and equipment | 687
Vent Full, large and  |Small, dry and Bank L 600000
moist puckered ank Loan Total 88104
) . . . Broiler production
Culling on the Basis of Moulting: Moulting P o . Grand Total (A+B) 24104
: . Poultry meat is an important source of high
which refers to the shedding of feathers X . . o or say 224000
rovides some indication about the layin quality proteins, minerals and vitamins 1o
provid X YN8 halance the human diet. Specially developed | Margin (15%) 33600
capacity of a bird. Good layers not only moult - . . )
varieties of chicken (broilers) are now available | Bank Loan 190400

late but also complete the moulting period
quickly and sometimes continue to lay even
during moulting. Laying flocks are generally
to be liquidated after one year of production,

with the traits of quick growth and high feed
conversion efficiency. Depending on the farm
size, broiler farming can be a main source of
family income or can provide subsidiary income

All these points cover the managemental
aspects of rearing the poultry birds which is
helpful in diversification of agriculture system.

@
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Pioneers in Poultry Incubators

HI-TECH INCUBATORS & HATCHERS

Killer cgng / Halal De ;vfea:pel:ing (':hick;r P:_rl:ioning Feed Plant
Cutting achine: achine (Feed Mixer & Grinder)

Solar Incubators

For Further Details Please Contact:

M. Prabhakar Reddy

Managing Partner

Mob: +91 9849212325, +91 9848123203

Office:
Villa No-45, Ramky Villas, Near HMT, Sathavahana Nagar,
Opp: KPHB, Kukatpally, Hyderabad-72. Telangana. INDIA.

Factory:
Plot No.365 & 366, Gokul Plots, Venkata Ramana Colony,

Near Vasanth Nagar, Kukatpally, Hyderabad-72. A.P. INDIA.
Email: appoultry@yahoo.com, appoultry@gmail.com, mprabakarreddy@gmail.com
Tel/Fax: +91 40 23151576 | Website: www.appoultry.com
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NUTRIGENOMICS

NUTRIENT GENE INTERACTION IN POULTRY

K. Shibi Thomas, R. Amutha, M. R. Purushothaman, P. N. Richard Jagatheesan,

Lysine is the second limiting
amino acid in diets for
birds; its use, in lower or
excessive levels, regarding
the nutritional requirement
of this nutrient in birds, may
bring metabolic damages,
which could compromise
bird performance. For many
decades, studies on the
utilization of lysine, based on
the concept of ideal protein
in the diets of birds, have
been developed, because

of the great applicability,
ease of utilization in the
formulation of diets and low
costs of the acquisition of
L-lysine-HCI

S. Ezhilvalavan and V. Jayalalitha
Veterinary University Training and Research Centre,

Tamil Nadu Veterinary and Animal Sciences University (TANUVAS)

eed constitutes a major portion of
total production costs, therefore,
improvement in the efficiency of feed
utilization will reduce the amount
of feed required for growth, which
would directly reduce production cost, increase
profitability, and subsequently reduce the
amount of manure produced. Genetic variation
in feed efficiency still exists in broiler chickens
and needs to be exploited for genetic gain.
However, current improvement methods for
feed efficiency (FE) are limited in the rate of
annual genetic improvement because the actual
feed efficiency phenotypes (FEP) defined by
genotypes or gene markers are unknown.
Energy and protein are the principal dietary
constituents affecting live performance and
muscle development in poultry and other
animals. Also, the expression of various genes
responsible for vital metabolic and regulatory
functions of the body is dependent on the
calorie-protein status of an individual.
Methionine is the first limiting amino acid
in diets based on corn and soybean meal, and
its deficiency is corrected by supplementation
with synthetic methionine. Differences in the
determination of methionine requirement
for laying hens over the years is quite
understandable due to major changes in
genetics, nutrition and management which the
birds are subjected to, besides the effects of
age, type of diet and environmental conditions.
The determination of animal requirements
of amino acids based on ideal protein concept
allows reducing the levels of dietary crude
protein with consequent industrial amino acids
supplementation in crystalline form, generally
maximizing protein utilization, reducing safety
margins and consequently reducing the cost and
emission of pollutants into the environment.

7/2, Kozhi Pannai Road, Kottapattu,
Trichy - 620 023 Tamil Nadu

The advancements in the knowledge of
the nutritional requirements of birds, in many
phases, has constantly brought improvement
to the quality of the diet; firstly in the sense
of reaching maximum production, followed by
the search for the lowest price of the feed and
for the conversion into egg numbers. Thus, the
great knowledge of the metabolism of protein
in birds and the production of amino acids on a
commercial basis have enabled the utilization of
the concept of ideal protein for the formulation
of diets.

This concept can be defined, theoretically,
as the exact balance of the amino acids in the
diet capable of meeting, without excess or
deficiency, the requirements of all the essential
amino acids for production and maintenance of
birds, expressing them as percentage in relation
to the lysine which is adopted as reference
amino acid.

Lysine is the second limiting amino acid in
diets for birds; its use, in lower or excessive
levels, regarding the nutritional requirement
of this nutrient in birds, may bring metabolic
damages, which could compromise bird
performance. For many decades, studies on
the utilization of lysine, based on the concept
of ideal protein in the diets of birds, have been
developed, because of the great applicability,
ease of utilization in the formulation of diets
and low costs of the acquisition of L-lysine-HCI.

The growth rate is related to the feed
efficiency and the deposition of muscle mass.
The efficiency of a bird to convert food into
muscle is related to the efficiency of energy
production. Studies show that birds with lower
ATP production because of lower efficiency
of ATP production from substrate in the
mitochondria have poor feed efficiency or feed
conversion. The efficiency in energy production
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depends not only on the perfect coordination
among the complexes of the respiratory chain,
but also on a potent antioxidant system that
protect mitochondria against the damage by
the products generated during ATP production.

Methionine is required for the synthesis
of glutathione, potent mitochondrial and
cell antioxidant, further studies are needed
to understand how the supplementation of
methionine amino acid may influence the
expression of the genes involved in energy
production in mitochondria. Some important
proteins were involved in the process of ATP
production by the mitochondria: uncoupling
protein (avUCP), adenine nucleotide translocase
(ANT) and cytochrome ¢ oxidase subunit |11 (COX
I11). Several researchers have demonstrated the
relationship between the expression of genes
encoding those proteins with feed efficiency in
poultry.

Genes that affect either feed intake or body
weight gain (BWG) may or may not necessarily
affect feed efficiency. Thus, selection programs
based on combinations of feed efficiency
genotypes (FEG) or gene markers and the current
traditional method will offer greater accuracy in
breeding value estimation and consequently,
a faster rate of genetic improvement. Some
researchers have used quantitative trait loci
(QTL) mapping to show complex genetic basis
for feed efficiency. Feed efficiency QTL have
been mapped in poultry. However, confident
interval of QTL regions are usually large and
further fine mapping is required to narrow
the QTL region and subsequently identify the
underlying genes. Genomic profiling is the first
critical step to comprehensive understanding of
the mechanisms that underlie the interaction
of nutrition and the genome. It is well known
that nutritional perturbations affect gene
expression, and these perturbations have been
used to establish gene networks. However, gene
networks established from genetic mutation
perturbations would be useful for genetic
improvement since such functional mutations
are the genetic raw material needed to establish
trait genotypes. Limited studies have only been
made on global gene expression profiling on
feed efficiency. Microarray technology permits
genome-wide differential gene expression
analysis to uncover pathways and networks
underlying feed efficiency.

The expression of growth-related hormones,
such as insulin-like growth factor

| (IGF-I) and growth hormone receptor
(GHR), may be influenced by other factors,
such as nutrition. Amino acids play a key role

in regulating some cellular processes, such as
the regulation of gene expression by mRNA
modulation. Still, according to these authors,
the cells are able to recognize the availability
of amino acids and generate changes in
translational signaling pathways, which are also
regulated by hormones and growth factors.

Characteristics governing animal production,
such as feed and reproductive efficiency, are
expressed as a function of the animal genetics,
the environment to which the animal is exposed
and the interaction between these two factors.

Molecular nutrition has emerged as a new
area in nutritional science following both
advances in molecular biology and requirements
for explaining the organism’s responses to
nutrients at a molecular level. These include
gene expression, signal transduction, and
covalent modifications of proteins. Lactose
operon theory, is the first example of gene
regulation by a nutrient. Alterations of mRNA
levels and in turn of the corresponding protein
levels are critical parameters in controlling
the flux of a nutrient or metabolite through a
biochemical pathway. Applications of “omics”,
such as genomics, transcriptome, proteome,
and metabolome, facilitated molecular
nutrition.

Growth and egg production traits of chicken
are controlled by a series of major genes and/or
quantitative trait loci (QTL). Analyses of genetic
markers in animals could lead to discernment
of the genetic architecture of quantitative
traits. There are two basic methods of QTLs
identification: approach of the candidate gene
and whole-genome scanning. The candidate
gene approach is an effective method for finding
QTLs responsible for genetic variation in the
traits of interest in agricultural animal species
and calibrating whether specific genes are
associated to economic traits in farm animals.

Selection for production traits in the poultry
industry (broiler and layer) has resulted in a
rapid improvement in animal performance. For
broilers, the main selection pressure has been
on growth rate, feed efficiency, and carcass
traits, and in layers, the focus has been to
increase egg production and quality. However,
although several traits have been genetically
improved, phenotypic and genetic variations
still exist among chicken populations due to
differences in selection practices imposed
by different breeding programs; therefore,
improvements are required in this regard.

To obtain considerable genetic gain in a
selection program, it is necessary to understand
the population structure and the genetic

architecture of the traits to be selected for, in
order to avoid deleterious effects. With the
advantage of DNA investigation technologies,
the ability to identify molecular markers
that are used to construct linkage maps has
improved, allowing the detection of hundreds
of quantitative trait loci. Several studies using
microsatellite markers have identified QTLs
associated with production traits across the
chicken genome. Other studies that have used
single nucleotide polymorphism (SNP) markers
have identified genetic associations and linkage
with production, health, and behavioral traits in
farm animals.

PUFA-enriched diets lead to significant
changes in expression of several genes in
the central nervous tissue, and these effects
appear to be mainly independent of their
effects on membrane composition, facilitating
the understanding of the beneficial effects
of the w-3 PUFA on the nervous system. The
mechanism underlying increased use of the
amino acid glutamine to fuel anabolic processes
in pancreatic ductal adenocarcinoma (PDAC)
cells using metabonomics technology.

The science of nutrigenomics has begun to
use information obtained from basic studies
of the genome to evaluate the effects of diet
and nutrient management schemes on gene
expression. Preliminary studies have shown the
value of such techniques and suggest that it
will be possible to use specific gene expression
patterns to evaluate the effects of nutrition on
key metabolic processes relating to reproductive
performance.

“Nutrigenomics” refers to study of the
effects of nutrients on gene expression of an
individual. The study of how genes and gene
products interact with dietary chemicals to alter
phenotype and how genes and their products
metabolize nutrients is called nutritional
genomics or “Nutrigenomics”. A new science
seeking to understand the influence of dietary
components on the Genome, Transcriptome,
Proteome, and Metabolome. It is a science
which study the effect of nutrients on the gene
expression.

We are just entering the era of post genomic
research, and molecular nutritional science
is going to be of central interest as nutrients
and other food components are the key
factors in affecting gene and protein activities.
The ultimate goals in the application of the
powerful “omics” techniques are to expand our
understanding of metabolism and nutrition and
to determine how this relates to animal health
and disease.

120
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Exudative diathesis
is edema of
subcutaneous
tissues (Figure
29.6) associated
with abnormal
permeability of
capillary walls. In
severe cases, chicks
stand with their legs
far apart as a result
of the accumulation
of fluid under

the ventral skin.
This green-blue
viscous fluid is seen
easily through the
skin and usually
contains some
blood components
from slight
hemorrhages that
appear throughout
the breast and leg
musculature and in
the intestinal walls

DEFICIENCY OF
VITAMINE IN
POULTRY

Introduction

oultry requires at least 36 dietary nutrients

at appropriate concentrations and balance.

To prevent nutrient deficiencies, grain-soy

based diets are typically supplemented with

concentrated sources of all the nutrients.
Nutrient deficiencies or toxicities most often result
from errors in diet formulation or milling and these
supplemented nutrients are the most probable
causes of nutritional problems. Vitamin E is usually
supplemented to poultry diets as a-tocopherol. In the
feed, vitamin E is a very effective antioxidant; it protects
unsaturated fatty acids, including the essential fatty
acids, as well as many vitamins and xanthophylls. Diets
that contain high levels of unstabilized polyunsaturated
fatty acids become depleted of Vitamin E and are most
likely to cause deficiencies.

Deficiency of Vitamin E

During vitamin E deficiency, oxidative damage may
cause encephalomalacia, exudative diathesis, and
nutritional myopathy (muscular dystrophy) in chicks.
Vitamin E deficiency is exacerbated by low levels of
dietary selenium, and vice versa. Symptoms in the
vitamin E-deficient embryo include cloudy spots
in the eyes, blindness, abnormal vascular system,
hemorrhages, and stunting. Testicular degeneration
occurs in males deprived of vitamin E for prolonged
periods. Because of the similarities of vitamin E and
selenium deficiency syndromes, measurement of
their concentrations in blood plasma will reveal if
either or both are deficient.

Vipin1, Kundan Kumar2, Promod Kumar Soni2
1Ph.D. Scholar, ICAR-National Dairy Research Institute
2ICAR- Indian Veterinary Research Institute

CLINICAL SIGN

Encephalomalaciain Chicks

Encephalomalacia is a nervous syndrome
characterized by ataxia or paresis (Figure 29.5A),
backward ordownward retractions of the head
(sometimes with lateraltwisting), forced movements,
decreasing coordination, rapidcontraction and
relaxation of the legs, and finally completeprostration
and death.

Exudative Diathesis

Exudative diathesis is edema of subcutaneous
tissues (Figure 29.6) associated with abnormal
permeability of capillary walls. In severe cases,
chicks stand with their legs far apart as a result of
the accumulation of fluid under the ventral skin. This
green-blue viscous fluid is seen easily through the
skin and usually contains some blood components
from slight hemorrhages that appear throughout
the breast and leg musculature and in the intestinal
walls.

Nutritional Myopathy (Muscular Dystrophy)

When vitamin E deficiency is accompanied
by a sulfur amino acid deficiency, chicks show
signs of nutritional myopathy, particularly
of the breast muscle, at about 4 weeks-of-
age. The condition is characterized by light-
coloredStreaks of easily distinguished affected
bundles of muscle fibers in the breast, (Figure
29.7A). Similar dystrophy occurs throughout
all skeletal muscles of the body in vitamin
E-deficient ducks.

Table- Requirements for Vitamin E per kg of Chicken Feeds(IS 2007)

Characteristic Broiler Feed Layer Feed
Prestrater Starter Finisher Chick Grower Layer I* Layer I1**
Vitamin E, mg/ 30.0 30.0 30.0 15.0 10.0 10.0 10.0
kg, min.
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BACKYARD KADAKNATH CHICKEN

Rearing alleviate poverty of poor women and landless laborers

adaknath Chicken which is also
termed as Black Meat Chicken is
one among the three such famous
types available in the world. They
re mainly available in three colors
in common namely golden, penciled and
dark black. Kadaknath chicken is one of the
best poultry breeds of India which is native
to Jhabua district of Madhya Pradesh (MP),
India. Basically, Kadaknath breed is popular for
its black meat and known as BMC (black meat
chicken). Kadaknath chicken breed is famous
for its meat quality, texture and taste and
medicinal property. The demand for Kadaknath
chicken is growing day by day and spread across
most of the Indian states due to their excellent
medicinal values. Especially these birds bear
great medicinal value in homeopathy and
useful in treating a particular nervous disorder.
Basically, Kadaknath chickens are mainly reared
by tribal communities in Bhil and Bhilala in
the districts Jhabua and Dhar in the state of
Madhya Pradesh (MP). The commercial scale
of Kadaknath chicken raising especially in the
states Kerala, Andhra Pradesh, Telangana and
Tamil Nadu. Kadaknath chicken meat and eggs
are in black colour.
The new Kadaknath production technology has

Dr. 6. Kalaiselvi & Dr. M. Malarmathi, Assistant Professor
Tamil Nadu Veterinary and Animal Sciences University, Chennai -51

reduced the mortality rate from greater than 50%
and enhanced the survival percentage and overall
profits in Kadaknath chicken farming. Kadaknath
chicken have high feed conversion ratio and the
birds can gain body weight of 1.10 to 1.25 kg in
100 to 125 days. Kadaknath chickens can be
reared similar to country chicken or free range
chicken. But it may require little more care initially
to grow in controlled environment. Later they can
be left freely in open field.

BLACK MEAT CHICKEN (BMC) IS AVAILABLE IN THE
WORLD

® Kadaknath - Native to Madhya Pradesh,
India.

@ Silkie — Native to China.

® AyyamCemani — Native to Indonesia.

ADVANTAGES AND BENEFITS OF KADAKNATH
CHICKEN BREED

® Kadaknath chicken black meat has good medicinal
values.

® Kadaknath chicken meat is good textured and
flavored.

® Kadaknath chicken breeds are adaptable to any
kind of environment either cool or hot

® Kadaknath chicken meat and their eggs are sold
for high price in the market.

® This bird meat contains many kinds of amino acids,
and vitamins when compared with other meat.

® This meat helps to increase blood cells count and
haemoglobin.

® Some of the research shows Kadaknath chicken is
said to be aids in curing pulmonary problems.

® The high levels of Vitamin and Phosphorous
content present in Kadaknath Chicken boosts body
metabolism to a great extent providing sustained
energy levels at all points of time

® Another major contribution of Kadaknath Chicken
to women'’s health is its ability to solve menstruation
related issues in them when consumed in a regular
manner.

® Women who suffer from frequent abortions can
benefit from it since it possesses the medicinal
quality to control the same.

® The Kadaknath birds convert feed quickly into the
meat (feed conversion ratio is high).

® The Kadaknath chicken eggs are used to treat
headaches, post delivery problems, asthma and
nephritis.

® Acute and chronic inflammation can also be
cured when it is eaten regularly by people belonging
to varying age groups. People who are suffering
from Kidney related inflammation can benefit the
maximum by eating it regularly.

® Kadaknath chicken is said to be good for women
health as well.

® The tribal community in MP uses Kadaknath
chicken blood in the treatment of chronic disease.

® The Kadaknath chicken eggs are also have good
nutrition values and good for old people.
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® Kadaknath black meat contains vitamins B1,
B2, B6, B12, C and E, niacin, protein, fat, calcium,
phosphorus, iron, and nicotinic acid.

® The Kadaknath breed is hardy and highly resistant
for diseases and mortality is very low

® Unlike broiler chicken kadaknath can survive even
on kitchen waste.

® The best advantage is, these birds meat has more
protein, less fat and low cholesterol when compared
to similar kind of poultry breeds.

® Kadaknath chicken weighs about 1.5 Kg after
growing 6 to 7 months.

® Kadaknath is one of the rarest birds available in
the world.

® Commercial large. scale farming of Kadaknath
chicken defiantly give good profits if proper marketing
channel is established.

® Some state governments like Madhya Pradesh and
Tamil Nadu have incentive scheme for people who
were interested in breeding the Kadaknath chicken.

COST OF KADAKNATH CHICKEN AND EGGS

Because of the fact that these birds have
superb medicinal values, their meat cost about
600 to 800 Rs/kg. As we said above, these bird
eggs also nutritious, they are sold up to 40 to 50

Kadaknath Chicken Breed information:

Particulars [ELEIGE]

Weight of Day Old 28 to 30 grams
Kadaknath Chicks

Bird Body Colour Jet black

Price for Parent Stock Rs. 20 to 22
(chicks)

Body weight in 8 weeks 0.80.9kg
Period required to attain 1 | 13 to14 Weeks
kg of body weight

Survival rate 95 %

Period required to attain Like Country Chicken
1.5 to 2 Kg Body weight

Total weight (male) 23t02.5kg
Total weight (female) 1.6t01.8kg

Quality of Meat Black like pure country

chicken

Taste of the meat It tastes like country

chicken.

Meat percentage without | 65 %
skin (dressed)

. Management/ Low
Rs/egg in the market. Maintenance
Are these good for Good for both
NUTRITIOI\.IAI. VALUE OF KADAKNATH MEAT Commercial or Backyard
The following chart compares the Kadaknath poultry farming
nutritional values with other chicken breeds. - -
Age for first egg laying 23 to 24 weeks
Other Breeds of Broodyness Less
Properties K%:?:lga:h Chickens i
18 to 20% Egg laying/month 11-12
Protein content | 25% 1810 20% Annual egg laying 120
Fat content 0.73t01.03 13 t0 25% Average egg weight 40 to 45 grams.
Linoleic Acid 24% 21% Egg colour Brown
Cholesterol 184mg/ 100gm | 218.mg/100gm Feed required 50 kg for entire growth

TIPS TO START KADAKNATH CHICKEN FARMING

® Get good breeds of Kadaknath birds from standard
government and private poultry farms

® Make sure you bring day old chicks with proper
vaccinations.

@ Start with 30 to 50 birds and keep increasing the
bird count as you gain the experience.

® Find out with poultry department of Agriculture
University and veterinary universities for chicks and
feed information.

® Some state government are providing incentives
on these birds breeding, avail those benefits.

® For couple of weeks birds require proper care and
provide necessary shelter /light /water/feed.

® Don't start on large scale without knowing the
poultry line of business.

® |fyou are starting a commercial Kadaknath chicken
farming, make sure you establish a proper marketing
channel.

® Follow the scheduled vaccination chart to avoid
any bacterial and viral diseases.

CONCLUSION

Farmers, landless labor and poor widows can
grow kadaknath birds in back yards. Kadaknath
chickens are best suited for back yard farming
rather growing on commercial scales. The
meat quality and disease resistance nature of
kadaknath chicken can create great revolution
poultry industries
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Day 1 2 3 4 5 6 7 8 9 10 1 12 13 | 14 15 16 |17 | 18 19 20 21
Ahmedabad 369 369 | 369 | 369 | 369 | 369 | 371 | 373 | 373 | 380 | 383 | 387 | 391 | 394 | 397 | 397 | 403 | 408 413 420 425
Ajmer 317 320 | 320 | 321 | 325 | 327 | 331 | 335 | 337 | 344 | 349 | 349 | 350 | 350 | - 359 | 370 | 377 385 395 395
Banglore (CC) 350 340 | 340 | 340 | 340 | 340 | 345 | 345 | 345 | 350 | 350 | 355 | 360 | 365 | 370 | 380 | 382 | 386 391 400 405
Chennai (CC) 365 365 | 365 | 365 | 365 | 350 | 350 | 350 | 350 | 350 | 350 | 365 | 365 | 380 | 380 | 380 | 390 | 390 390 395 400
Chittoor 358 358 | 358 | 358 | 358 | 343 | 343 | 343 | 343 | 343 | 343 | 358 | 358 | 373 | 373 | 373 | 383 | 383 383 388 393
cochin 340 340 | 340 | 340 | 340 | 340 | 340 | 350 | 350 | 350 | 350 | 360 | 360 | 360 | 360 | 365 | 370 | 390 400 405 -
Delhi (CC) 340 340 | 340 | 340 | 340 | 342 | 344 | 346 | 350 | 356 | 361 | 367 | 369 | 371 | 371 | 375 | 379 | 384 393 400 405
E.Godavari 342 342 | 342 | 342 | 342 | 344 | 346 | 349 | 352 | 355 | 359 | 365 | 370 | 375 | 378 | 381 | 384 | 388 393 397 402
Hyderabad 315 315 | 315 | 315 | 315 | 317 | 319 | 322 | 325 | 328 | 332 | 336 | 340 | 344 | 348 | 353 | 358 | 363 368 373 378
Miraj o o o o o - - - - - - - - - - - - - - - -
Mumbai (CC) 388 388 | 378 | 370 | 370 | 370 | 372 | 374 | 374 | 380 | 383 | 387 | 391 | 395 | 399 | 399 | 408 | 413 418 423 428
Mysore 355 345 | 345 | 345 | 345 | 345 | 350 | 350 | 352 | 355 | 357 | 361 | 366 | 371 | 376 | 380 | 385 | 389 395 404 409
Nagapur 320 318 | 316 | 305 | 310 | 317 | 320 | 325 | 330 | 335 | 338 | 345 | 347 | - - 365 | 375 | 385 - - -
Namakkal 362 344 | 344 | 344 | 344 | 344 | 346 | 348 | 351 | 353 | 355 | 358 | 361 | 364 | 367 | 370 | 373 | 375 378 383 388
Pune 370 360 | 355 | 350 | 350 | 352 | 355 | 358 | 361 | 371 | 378 | 383 | 390 | 400 | 400 | 403 | 410 | 415 420 425 431
Punjab - - - - - - - - - - - 351 | 351 | - - - - - - = =
Vijayawada 342 342 | 342 | 342 | 342 | 344 | 346 | 349 | 352 | 355 | 359 | 365 | 370 | 375 | 378 | 381 | 384 | 388 393 397 402
Vizag 361 361 | 361 | 361 | 361 | 365 | 365 | 365 | 370 | 370 | 372 | 375 | 380 | 385 | 385 | 385 | 390 | 405 408 410 412
W.Godavari 342 342 | 342 | 342 | 342 | 344 | 346 | 349 | 352 | 355 | 359 | 365 | 370 | 375 | 378 | 381 | 384 | 388 393 397 402
Warangal 336 318 | 318 | 318 | 318 | 318 | 320 | 322 | 325 | 328 | 331 | 335 | 339 | 343 | 347 | 351 | 356 | 361 366 371 376
Source : www.e2necc.
A.P POULTRY EQUIPMENT 117 JANAKI GROUP 121 ]
ABT CORPORATION 65 JAPFA 95
ABTL 71 KAYPEEYES BIOTECH 929
ALARSIN 67 KEMIN IND. BACK COVER
ALLTECH 29 KNOWLEDGE DAY 97
AVIAGEN 8 LUBING 125
AYURVET 89 LUMIS 10
AZRA’S POULTRY EQUIPMENTS 93 MSD 77
BERG & SCHMIDT 25 NATURAL REMEDIES 35
BLUE STAR 91 NEOSPARK 79
B.V BIO CORP 15, 23,53 NOVUS 19
CEVA POCHEM 31,69 OMEGA 111
CHEMBOND 51 OPTIMA 61
CREDENCE 17 PERICOLI 21
DHUMAL 45 POLARIS 101
DSM 47 POULTRY INDIA 39
ELANCO 57 PROVET PHARMA 123
ELPE LABS 73 PROVIMI 43
EVONIK 33 RIOTH 49
EW NUTRITION 128 RND AUTOMATION 103
FARMAKON 37 SAIFE VETMET 59, 60
FRANCIS 119 SAI KRISHNA 113
GOLDEN GROUP 80 SRINIVASA FARMS 41
GLOBION 27 SUPREME 81
GUYBRO 63 THE HIMALAYA 85
HESTER 75 VESPER GROUP 83
HUVEPHARMA 12 VET NEEDS 115
I.B GROUP 14 VENTRI 3RD COVER
INDIAN HERBS 109 VETINA 1ST COVER
INTERFACE PHARMA 2,3,4 VOLSCHENDORF 105
INTERHEAT 6,7 ZOETIS 5
INTRON 13 ZEUS 55
=
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Monsoon season?

Don't let it wash-away
your profit.

Reduce your Brand Risk
through our Toxin Risk
Management Program

» Expert support for correct sampling

» Reliable risk assessment through our
MasterRisk online tool

: » Our Mastersorb® range to mitigate the .
effects of mycotoxin and bacterial toxins

-

ew | nutrition

www.ew-nutrition.com
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Vaccine, Inactivated

Turn To Us,

If you do not want to get in trap
of serious economic losses due
to variety of Reo infection

@ Viral Arthritis
3 @ \alabsorption Syndrome

@ Chicks are more susceptible to Reo infections, hence, protection by maternal
antibodies is an effective way to prevent variety of Reo Infections.

@ Effective breeder vaccination ensures adequate maternal antibody levels.

Effectively defined for current indigenous challenges

<

m
VENTRI BIOLOGICALS r 4
(Vaccine Division of VHPL) %j% ;

‘Venkateshwara House’, S. No. 114/A/2, Pune Sinhagad Road, Pune 411030. Tel.: +91 (020) 24251803, Fax: +91-20-24251060 / 24251077.

Email: ventri.biologicals@venkys.com www.venkys.com
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