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Introduction: Kadaknath or “Kali Masi” is an
indigenous poultry breed that inhabits in vast areas
of Dantewada district of Chhattisgarh and Jhabua
and Dhar districts of Madhya Pradesh. The bird is
very common among Adivasis mainly due to its
unique adaptability to the local environment,
resistance to disease, tasty quality of meat,
texture, and flavor. Though the flesh of this breed
is black, it is considered not only a delicacy of
distinctive taste, but also of medicinal value. Locally
called Kalimasi — the fowl with black flesh — the
Kadaknath is considered as a premium breed of
poultry. Due to its high protein and very low fat and
cholesterol levels, it is in high demand.  Its fat
content is 0.73 — 1.03% compared to 13 to 25% in
most other chicken breeds. This famous kadaknath
chicken from Jhabua District of Madhya Pradesh,
India has now got a geographical indication (GI Tag)
tag. It was approved by Indian government on 30
July 2018. The Kadaknath is popular for its
adaptability and good-tasting greyish black meat,
which is believed to infuse vigor. Its color stems
from melanin. The breed is originated from the
Indian state Madhya Pradesh. Kadaknath species
are involved in commercial production due to higher
nutritional value. Poultry industry is a significant
source of income and employment to millions of
people. The appearance colours of kadaknath are
jet-black, penciled (Greyish) and golden plumage
with a greenish iridescence colour, greyish black
legs, toe and nails, greyish black beak and tongue,
blackish comb and wattles, greyish black meat and
bones and even dark organs. Colour completely
depends upon weather conditions it may vary from
greyish to complete black. The day-old chicks are
brownish to black with irregular dark stripes over
the back. The adult plumage varies from silver and
gold spangled to bluish black without any spanging.

Kadaknath: “Black Gold” - A unique nutritive
source for better human health

Aakanksha Rathore1, B. L. Saini2

1Department of Animal Genetics & Breeding, College of Veterinary Science and Animal Husbandry, Chhattisgarh
Kamdhenu Vishwavidyalaya, Durg,  495668, Chhattisgarh.

2 Division of animal genetics, ICAR-Indian Veterinary Research Institute, Izatnagar, Bareilly, 243122, U.P., India

Most of the internal organs also show intense black
coloration is also seen in skeleton muscle, tendons,
nerves and blood. The black pigments are due to
deposition of melanin. The roosters weigh 2–2.5 kg
and the hens from 1.5–2 kg. The hens lay cream-
colored eggs with a slight pink tint, although they
are poor setters and rarely hatch their own brood.
Eggs weigh an average of 45 g.

Kadaknath Farming from economic point of
view:

Kadaknath is an important indigenous breed of
poultry that is renowned for its delicious quality of
meat. The original name of the breed is Kalamasi,
meaning a fowl with black flesh, which, though not
very appealing to the eye, is very tasty. It has an
excellent power of heat tolerance and resistant to
diseases in its natural habitat in free range
conditions but is more susceptible to Marek’s
disease under intensive rearing conditions. It can
thrive well under free ranging conditions with little
grain supplementation/kitchen waste and can be
housed in cheap katcha houses. The breed has a
natural instinct of broodiness, which makes it a
natural incubator and hatcher, a desirable trait for
the villagers. The bird is said to contain many kinds
of amino acids and vitamins and are a powerful
source of protein.

U

Fig: Kadaknath semi intensive rearing
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Three Breeds are available in Kadaknath
Chicken in India, These are following:- 

(1) Kadaknath Cross:
• Cross breed of kadaknath which is farming

with other broiler grade country chicken
breeds

• It has meat colour mixture of black, red and
white

• Feed consumption is little high than daulat
organic kadaknath and kadaknath pure line
breeds

• 1-1.2 kg body weight at 3 - 3.5 months

• It gains 1-1.2 kg body weight at 3.5 - 4.2
Months.

• It has blackish colour meat

Fig: Eggs of black god- Kadaknath

Nutritive Value Of Kadaknath Products
Meat:
‘Kadaknath’ is known for its high iron content and
much lower cholesterol than other breeds, and sells
at a much higher price than other varieties. Some
important features of kadaknath meat are:

• Protein content more than 25% which is
highest among all chicken breeds

• Fat content is 0.73-1.05% only, which is lowest
of among chicken breeds.

• The amount of fat deposited in the body of a
kadaknath chicken is itself very negligible.

• Vitamins B1, B2, B6, B12, E, niacin and
minerals are present in rich amount.

(2)  Kadaknath Pureline:

• Pure breed of Kadaknath Chicken is a little
high feed Consumption than Daulat
Organic Kadaknath Breed.

(3)  Daulat Organic Kadaknath:
• India’s First Organic Kadaknath Breed with

many special qualities
• Very Low Feed Consumption Low

Maintenance,
• Original & Organic Breed, and No need of

vaccinations
• 1-1.2 Kg body weight at 3.5 - 4.2 Months
• It has meat colour Black
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other bird meat. This will be good for those who
want to promote the body muscle, best for growing
children Indeed; protein has a role in promoting the
building of body tissues as well. Not only for that,
can protein foods help to stabilize blood sugar
levels.
5. Low in Cholesterol (Low fat 0.73-1.05%
(Lowest among the  all chicken breeds)
Black chicken has the lower cholesterol level
compared to the white chicken. This means very
good as you can consume meats without having
any worries of cholesterol foods. Therefore, if you
want to start a healthy life but not so avoiding meat
consumption, then black chicken should be added
into your meal.
6. Promotes Heart Health: Due to the presence
of iron and another kind of minerals in black
chicken, then it is helpful to promote the heart health.
As the iron and other minerals work together to
prevent the blood clot, then it will cut the risks of
heart problems. Moreover, it also helps to promote
the blood circulation which will reduce the risks of
heart attack and stroke as well.
7. Lower the headaches problem
The next health benefit provided by the black chicken
is its ability to treat a headache. This one is linked
with the benefits of its eggs. Then, the regular
consumption of the eggs of black chicken can
reduce the dizziness.
8. Lower the risk of asthma asthma:
Not only to treat a headache, can the eggs of black
chicken be beneficial to treat asthma. Though this
benefit still needs to be more proven but consuming
black chicken can be the next step to have the
healthier life.

• It contains very high levels of 18 essential
amino acids that are required by the human
body.

• It has great importance in siddha and
homeopathy medicines for treating nervous
disorder.

Egg:
The eggs are an ideal nutritive food, especially for
old people and high blood pressure victims, since
the cholesterol content is lower. Kadaknath eggs
helps to meet the day to day protein requirement of
growing children.

Medicinal properties of kadaknath meat
1. Source of Antioxidant
One of the health benefits provide by the Kadaknath
chicken is to have antioxidant properties. As the
consequence, it has antioxidant carnitine which has
been shown in recent studies. Moreover, it is known
that black chicken has more carnitine compared
to the white chicken. Antioxidants have big role in
promoting the body health. Therefore, as black
chicken can be your food option, then it will also
help you to reduce the risks of certain health
problems.
2. Improve the sexual performance and women
health
Its meat has the property of aphrodisiac, which
helps to increase the blood flow and improve the
sexual performance. Experts says that Viagra or
Sildenafil Citrate is basically a vasodilator designed
for increasing blood flow and the melanin pigment
in kadaknath does the same. It helps to promote
the regular menstruation as well as promote the
fertility. Indeed, these benefits are so valuable for
women who want to have the healthy reproduction.

Nutritional comparison of kadaknath and other chicken breed
has been shown in the below table:

3. Protects Eyesight
Due to the presence of antioxidant
properties in black chicken, it
protects the eyesight.

4. High Protein more than 25%
(Highest among the chicken
breeds)
It is shown that black chicken has
the higher amount of protein
compared to other varieties of
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9. Source of Iron: Kadaknath chicken meat has
almost 10 times iron than any other chicken breed,
is beneficial to prevent the risks of anaemia. It
promotes the production of haemoglobin in the body.
Not only for that, but iron also takes part in promoting
the muscle formation.
10. Source of essential amino Acids
It contains higher levels of 18 essential amino acids
that are required by the human Body. As a result,
amino acids have been known as the muscle
supplement. In this case, it promotes the muscle
formation for sure. Moreover, it regulates the blood
vessel flexibility.
11. Boosts Energy:
As described before, black chicken has the high
amount of protein. This nutrient can be beneficial
to boost the energy level in the body. Moreover, the
presence of minerals and amino acids help to build
the energy as well. Then, it is recommended to
consume this kind of meat as you can have the
energy booster to do daily activities for sure.
Egg and meat of Kadaknath is costlier:
A white leghorn hen is selectively bred to lay320 –
330 eggs out of 365 days in a year, where as
kadaknath hen lays around 120 -130 eggs in a year
taking the same amount of feed as that of a white
leghorn hen. So it’s obvious that the price has to
be 3 times higher as that of a white egg. A broiler
chicken gains 2.5 kg of body weight in 40 -45 days.
It almost inflates like a balloon day-by-day. Its gene
has been selected so that its only work is to eat
and get obese. Even if you don’t kill a broiler chicken
at 45 days of age it will die very soon due to obesity
(under intensive rearing farm condition. Kadaknath
being a desi bird involves in lot of physical activity
and its weight gain is “slow and steady”. A kadaknath
cock attains body weight of 1.5KGS in 120 -130
days. It takes nearly thrice the time to attain half
the body weight of a broiler chicken. If you don’t kill
if will live up to the age of 12 years reaching
maximum of around 2KGS body weight only. So
our cost of production is nearly four times higher
than that of a broiler chicken. That’s the reason that
many giant breeders did not turn to kadaknath even

through it’s so useful to the mankind, all corporate
in poultry field are concerned about quick profit only.
Weed controller activity:
It has been observed in Central Poultry
Development Organization (CPDO) Chandigarh
wherever the Kadaknath has been housed in
Extensive system the weeds are under control
means Kadaknath keeps entire area free from any
weed. It keeps entire range free from weeds.
Perching habits and self-protection from
predation
One of the excellent characters of Kadaknath is
perching habits. It perches on bushes, lentils, tree
tops and branches. This helps plenty of space
saving and space utility. Kadaknath protects itself
from any predator and perching habits also helps
to avoid any predation loss by wild cat, mongoose,
snakes and dogs which are natural predation of
chicken.
Conclusion: On account of poor egg production
and growth potential, as compared to the modern
day commercial breeds, this breed is threatened
due to the Government schemes which supply
commercial chicks to the farmers on subsidized
rates. A more organized approach towards
marketing of products, including establishment of
common selling points at strategic locations, by
local entrepreneurs, would go a long way in creating
a brand image for the birds (especially Kadaknath)
from the area. The breed has certain distinct
characteristics; it is medium sized breed, so the
management of the flock in terms of housing,
feeding and health cover may be economical. It is
a precious nature germplasm for the country which
has generated hopes among rural and tribal people
to improve supplementary income. This fowl is
useful as backyard poultry in remote areas. The
endangered unique germplasm of the country
needs to be conserved for future exploitation.
As poultry industry is also a significant foreign
exchange earner and a source of income and
employment to millions of people. The eggs and
meat of Kadaknath reared in the backyard farming
will certainly improve economic status of a majority
of rural/tribal families.

U
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the poultry scenario of India is well recognized and
quail production has registered a remarkable
progress in the country since its introduction during
mid seventies. Japanese quail farming offers a
viable and practical solution to the problems of
animal protein shortage and unemployment in
developing countries. For small holders, it is an
important source of income and employment
generating venture besides providing nourishing
food. Quail farming has been accepted by farmers
as a potential alternative to chicken farming
because of its small size, short incubation period,
less floor space requirement, rapid growth, early
onset of egg production, short generation interval,
high rate of egg production, less susceptible to
disease and low feed intake.
Quails are one of the most efficient biological
machines for converting feed into animal of high
biological value. At present in India, quails occupy
the third largest position among poultry species next
to the chicken and ducks. Quail meat is renounced
for richness in vitamins, essential amino acids,
unsaturated fatty acids, phospholipids and macro
and micro elements. Cholesterol level is low as
compared to chicken in quail egg and quail meat.
Quail can adapt to varying environmental condition
because of its hardy nature. Quail production
requires less investment, gives quick return and

Quail Farming: For Double the Income of Farmers
Suraj Amrutkar1, Suhas Amrutkar2, Bharti Deshmukh3, Vinod Gupta4 and S. K. Gupta5

1. Scientist, Poultry Science, SKUAST-J, Jammu.
2. SMS, Animal Nutrition, Parbhani Veterinary College, Parbhani, MAFSU

3. Assistant Professor, GADVASU, Punjab
4. Senior Scientist & Head, KVK Samba, SKUAST-J

5. Professor & Librarian, Medicine Division, SKUAST-J
U

Advantage of quail farming:

• Hardy in nature and do not require routine
vaccination and medication.

• Attain faster growth rate and attain early sexual
maturity; reach sexual maturity at 42 days/ bird
of 6 weeks of age.

• High egg production rate 280-300 eggs/years.
Japanese quail annual egg mass is 20 times
than higher adult quail body weight but while in
chicken 10 times. Egg weight to body weight:
Quail 8%, Chicken 3% and Turkey 1%.

• Shortest generation interval: 3-4 generation per
year. Thus making an important laboratory
animal.

• It can adapt to varying environment condition
because of similarity to chicken in many
aspects. Quails are used as pilot animals in
genetics, nutritional, physiologic, management
and cancer studies.

• Quail used in embryonic research especially
white shell line.

• Low feed requirements: Feed requirement 25
gm/day. Annual feed consumption 8kg/year.
For broiler quails marketed at 5 weeks at 450
gm body weight.

• Shorter incubation period: 18 days

Introduction: Quails are also called
as Bater in Hindi. Quail farming
business is economically very
profitable. Quail farming in India is now
recognized as an organized and
scientifically based farming and a
potential tool to fight with poverty and
malnutrition. There is considerable
scope for increasing the egg
production further to meet the growing
demand. The importance of quails in

higher profits and hence can be
adapted by rural mass quickly.
Incubation period of Japanese quail is
18 days. The Bob white quail is the
second most important breeds of
quail. Incubation period is 21 days.
Quails were introduced in India in
CARI in Izzatnagar in 1976 procuring
hatching eggs from University of
California.

Suraj Amrutkar
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• Less floor space requirement: 8-10 Quails
reared in place of 1 chicken.

• Medicinal value, used in Ayurvedic preparation;
for T.B. treatment.

• Less fat, 20 more caloric value, more
phospholipids and cholesterol, 16.2mg/g of
yolk, chicken 17.9mg/g of yolk.

• Quail meat cholesterol is low 57.8 / 100gm of
meat Vs. chicken 65.9mg / 100gm meat

• Quail meat promotes body and brain
development in children.

Breeding of Quails for egg production:

Under the intensive system of rearing to get
maximum fertility; optimum male: female ratio
required. It was found that fertility was high with 1:
2-3 females. Artificial .Insemination has not been
found to be useful for production of fertile egg due
to low volume of semen and presence of foam
during sperm production. There is seasonal effect
on hatchability is observed during October to March
month and poor hatchability is observed during
June to August. Too many or too few quail cocks in
the unit leads to higher proportion of infertile eggs.
Quail cocks are aggressive when there are too
many of them; a phenomenon called “Psychological
castration” often arises as a result of peck order of

dominance pyramid. Cock at the base of the
pyramid are usually not getting chance to mate by
stronger males. As the phenomenon progress,
despite the fact that, they are physically normal,
weaker cocks will fail to mate even if they are
separated and provided with hen. In the floor
system of rearing, 1 male: 4-5 female is sufficient.
Fertility of 80% or more is mentioned in Quail hens,
even after the removal of males for 3 days. This is
the shortest fertile for domesticated birds because
chicken and ducks maintain fertility for 7-8 days
and turkey 20 days after removal of males.

Age of breeding stocks:

Very young Quail cocks are often not sufficiently
dominant to mate. In Japanese quail, maximum
fertility is reached between 12-15 weeks of age,
after which it declines gradually. In quail, body
weight is a highly fertility trait. So for breeding
purpose, selection is mainly by individual selection,
mass selection. There is improvement of 2-5gm/
generation, when the selection practiced for 4-5
week body weight. Individual selection for 4 week
body weight is superior for improving performance.

Factor affecting fertility of eggs of Quail:

• Parents should be 10-20 weeks of age.

• Mating ratio is 1:2-3 in cages and 1:4-5 in litter
system.

General characteristics:
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• Egg should be collected for hatching after 4 days of introduction of male and female; and till 4 days
after mating and separated.

• Breeders should be fed with Quail breeder ration.

• Beak should be slightly cut using debeaker to check cannibalism.

• Special care should be taken in debeaking of males.

• Fertility will be decrease when the male are more than 6 month old.

• Hatchability of fertile eggs reduces with the age of female.

• Ageing has no effect on fertility of male.

• Hatchability is maximum in eggs of 10-24 weeks of age.

• Hatchability is better in winter season as compared to summer and monsoon.

Physical and Chemical composition of Eggs:

Shape is spheroid, characterized by variety of colour from dark brown, blue and white, each heavily
molted with black and brown. Egg shell pigments of quail egg are ooporphycin and biliverdin and blue
green eggs have oocyan pigments. Peculiarity to shape, size, colour pattern are characteristic of individual
quail layer. Weight of the quail egg is 10-12 gm.

Space requirement:

Quail Nutrition:

To every 100 Kg add, Lysine: 50gm, Vitamin Mixture: 25 gm, Choline chloride:
50 gm, Methionine: 25 gm
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Constraint and strategies for Quail farming:
Though the nutritional and managemental
requirements have been standardized, the aspect
of parental mating ratio has not been investigated
in details. Too many or too few quail males in the
unit could lead to a higher proportion of infertile
eggs. Quails male are aggressive and when there
are too many of them, a phenomenon called
Psychological castration often arises as a result of
forming a peak order or dominance. Cocks at the
base of the pyramid are usually knocked about and
prevented from mating by the stronger, more
dominant males. As phenomenon progress,
despites the facts that they are physiological normal,
the cocks will fail to mate even if they are separated
and given hen for their own. On the other hand,
placing too few cocks in the unit will result in
omission of some hens from being mated.
Behavior problem:
Cannibalism:
Cannibalism having in different forms: vent pecking,
feather pecking, head pecking and nose pecking.
Nose pecking is most common type of cannibalism

seen in birds of 2-7 weeks of age. Cannibal birds
peck at the top of the mouth, where fleshy portion
merge out with the beak where birds die due to
blood loss. Even if the birds survive, beak
permanently deformed and males not used for
breeding purpose.
Reason: Insufficient Feeder’spaces and waterers
space, underfeeding, insufficient nest space, over
crowing, mineral deficiency, especially sodium and
chloride. Excess maize in the diet, pellet feeding,
strong artificial light, high amount of temperature,
irritation from external parasite.
Prevention: Debeaking is practical suggestion.
Papaya or green leaves hang in the cages. Azolla
and Tulasi leaves can be given to the quail bird.
Health Status of Quail
Bacterial diseases:
Ulcerative Enteritis (Quails disease):
It is caused by clostridium colinum which affects
quail of all ages. Young birds are more susceptible
than older birds. Mortality is 5-10%. It is common
in quails reared on floor, spread rapidly through
droppings.
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Symptoms: Healthy birds exhibit white watery
droppings, birds becomes listless, dull with ruffled
feather.
P. M. lesions: Yellowish button like ulcers on
intestine and ceca. Necropsy of spleen and
hemorrhages on spleen.
Treatment: Antibiotic reduces mortality.
Streptomycin: 1gm/1 litre water, Enrocin: 1gm/1 litre
of water for 3 days effectively control the disease.
No Vaccination: Only preventive measures are
observed to be of significance. Common preventive
disease control measures are more or less similar
to chicken like preventing dust, cleaning of waterers
and feeders, buying chicks from disease free stock,
rear in stress free condition since quails are highly
excitable. When disturb, they fly upward and injure
head, reared different age group birds separately,
isolate weak birds, destroy dead birds.
Avian cholera/ Avian Pasteurellosis:
Affecting domesticated and wild quails. It causes
high mortality. It caused by Pasteurella multocida
which produce enterotoxin which leads to
septicemia. It is normally transmitted through
introduction of new birds to older population. Wild
birds act as carriers.
Symptoms: Acute stage: mortality. In less severe
attack, symptoms are fever, anorexia, mucus
discharge from mouth, diarrhea and increased
respiratory rate, several materials associated with
diarrhea which initially watery and whitish and later
becomes greenish in colour and contain mucus.
Mortality is high as 90-100%. In chronic cases,
symptoms are blue sinuses, swelling of legs and
long joints and sternal bursa.
Treatment:  High level of antibiotics.
Pullorum disease:
It is caused by Salmonella Pullorum.
Symptoms: If the birds are hatched from infected
eggs, dead birds found in incubator or within 5-10
days of hatching, it dies. In chicks, mortality occurs
in 2nd and 3rd week of hatching, droppiness, ruffled
feathers, hudding, whitish diarrhea, laboured breath,
gasping.

P.M.: It does not manifest any characteristic
symptoms.
Treatment: Remove carrier birds. Remove the
flock itself. Antibiotic can reduce mortality. Recover
bird’s acts as a carrier birds, so not used for
breeding purpose.
Viral Diseases:
New castle disease: (Paramyxo virus)
Over 100 strains and species, so the wild birds
are acts as carriers. Pigeon and quails are resistant
to certain strains of the disease. Disease may be
mild when the symptoms are scarcely noticed or
absent. But due to some other strains, disease
occurs severally. Incubation period of disease is 2-
3 days after infection with an average of 5-6 days.
Incubation time of disease and severity of disease
decrease gradually from hatching to maturity in
young birds are more susceptible. In outbreak of
new castle diseases may be so acute and severe
to kill all the birds in a flock within 4 days.
Symptoms vary depending on strains of the virus.
Symptoms: Birds first appear listless, gasping,
coughing, difficulty in breathing within 3-4 days.
There may be oedema in tissue around the eyes
and throat, greenish diarrhea, spasms, muscular
tremors and paralysis of legs and wings are
commonly seen. Mortality in adult is 50% and in
chicks 90%.
Quail bronchitis:
Respiratory disease common in Bob white quail.
Other species are resistant. It is caused by virus.
Symptoms: Tracheal rails, sneezing and coughing,
nasal discharge, incubation period varies from 4-7
days.
Treatment: No specific treatment. Antibiotic is
helps to prevent secondary infection.
Corona viral disease:
Newly discovered virus, which affects quails of all
ages. This virus affect only intestinal tract.
Incubation period is 3-5 days.
Symptoms: subnormal body temperature, anorexia,
weight loss, frothy watery discharge, drops in feed
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and water intake, drop in egg production, choky
white egg shell. Recovered birds are immune but
acts as carriers.
Treatment: No treatment to prevent outbreak. No
vaccination.
Nutritional deficiency diseases:
Vitamin A: Essential for growth, vision and integrity
of mucous membrane.
Symptoms: when adult quail are fed with diet
deficient vitamin A., symptoms develop in 2-3 month
only. Birds become weak, ruffled feather, decrease
in egg production and hatchability, decrease in feed
and water intake, sticky white substance
accumulation in eye, watery nasal discharge.
Treatment: Vitamin A @ 12000IU/Kg diets. Birds
are not responding to treatment very well at advance
stage.
Vitamin D: It is needed for proper metabolism of
Ca and P to form normal skeleton, hard beaks and
strong egg shell. Stimulate absorption of Ca in
gastro intestinal tract. Although vitamin D is
produced in skin, it is not adequate for quails reared
under intensive system.

Symptoms: Increase in number of thin and soft
shelled egg followed by drop in egg production and
hatchability. Extreme leg weakness followed by
penguin like posture seen in feet. Later beaks and
keel bone becomes very soft and pliable. Feather
is poor in young chicks. Retarded growth, rickets.
Soft and pliable beak. Chicks walk with great
difficulty swaying from side to side.
Treatment: single dose of 10000 IU Vitamin D3 /
kg feed.
Riboflavin deficiency: Riboflavin are the active
part of over a dozen enzyme system in the body,
most of which associated with oxidation reduction
reaction is involved in cell respiration.
Symptoms: Slow growth of quails because weak
and emaciated, diarrhea within 2nd week, curled toe
paralysis, dropping of wings, layer quails decrease
in egg production, increased embryonic mortality,
increase in size and fat content of liver, hatchability
decrease within 2nd week of feeding riboflavin
deficient diet.
Manganese deficiency: Perosis is characterized
by gross enlargement of knee joint and twisting of
tibia. No treatment. Correct of mineral mixture.

U

U
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Introduction: Feeding constitutes the fundamental
and major management concern in poultry
production since major expenditure (60-70%) is
feed cost. Efficiency in feeding therefore is one of
the key factors for successful poultry production.
Micronutrients are the essential nutrients that
cannot be synthesized in the body and poultry
requires it in small quantities to perform various
vital physiological functions in the body. Even
though their dietary requirements are minor, they
play a major role in the body metabolism, enzyme
system, various physiological functions,

Importance of micronutrients supplements in
poultry feeding

Alok Mishra, Preeti Bisht, Abhishek Pathak, Manish Verma and B.K. Ojha1

College of Veterinary and Animal Science, GBPUAT, Pantnagar-263145
1 College of Veterinary Science and Animal Husbandary, Rewa, MP-486001
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reproduction and growth. Vitamins and minerals are
very important components of poultry diet and their
deficiencies can produce numerous health
problems including in some cases death. Thus, to
prevent nutritional deficiencies and for optimal
growth and production feeding a balanced poultry
diet with the required micronutrients (vitamins and
minerals) should be practised.

Micronutrients required in poultry

Different vitamins and minerals essential for poultry
along with their functions and deficiency symptoms
are as follows:
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Recently identified active principles (new generation micronutrients) which improve the overall health
and performance of poultry are:

Micronutrients requirement in poultry (/kg feed):
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*Some of the commercially available feed
supplements for poultry are Provital, Growvit
Power, Grow B-Plex, Stress Chek, Poultry All In
One Formula, Chelated Growmin Forte, etc.

Conclusion

Vitamins and minerals nutrition is considered
important not only for preventing deficiency signs
but also for optimising health, productivity and
product quality. Micronutrient requirement by poultry
depends on the age, gender, reproductive state,
ambient temperature and production aims.
Inclusion and utilization of traditional feed
ingredients for nutritional evaluation of more locally
grown and novel indigenous crop sources offers
increasing availability of relatively cheaply

manufactured synthetic forms. Greater accuracy
in dietary macronutrient and micronutrient provision
not only results in enhanced bird performance
characteristics, but also reduces the likelihood of
nutrient waste posing a pollution threat to the
environment, which will be an increasingly
important issue in the future. Manipulation of
voluntary feed intake (VFI) in birds is the key to the
control nutrient intake levels, and therefore ultimate
performance and productivity. The factors
influencing VFI will merit further scientific and
commercial evaluation in the future, particularly with
the prospect of climate change and the effect of
elevated temperatures and other climatic variables
on appetite.

U
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Wet droppings or chicken diarrhea are an early
warning sign of intestinal distress that can provide
a producer an invaluable insight into the overall gut
health of their birds.

The normal intestinal transit time of commercial
poultry is fairly fast, only about 4-8 hours, thus
serious situations can arise very quickly. Moreover,
wet litter is associated with numerous concerns
including animal welfare issues such as contact
or footpad dermatitis and reduced air quality due to
increased ammonia concentrations. (Read 5 tips
to successfully manage poultry house ammonia
levels). 

Wet litter could also present a food safety concern
as it provides an ideal environment for bacterial
growth.  

Diarrhea can often be a complex issue as it can be
caused by a variety of means including both non-
pathogenic and pathogenic agents. Due diligence
on behalf of the producer is necessary to identify
the underlying cause of the disturbance and take

PRESS RELEASE

Wet Droppings or Diarrhea
corrective actions as soon as possible in order to
return to optimal gut health. 

Management Causes

Excessive water intake has a direct correlation with
the incidence of wet droppings. High temperatures
and humidity within the house can lead to heat
stress in birds and cause them to drink more and
eat less in attempts to regulate their body
temperature. Moreover, heat stress has been
shown to impair intestinal integrity and lead to a
leaky and inflamed gut. Compromised gut integrity
will reduce net water absorption from the intestinal
tract, thus resulting in watery excreta; alternatively,
excess nutrients will increase renal outputs of
water. 

Nutritional Causes

High intake of the minerals potassium, magnesium,
sodium, sulfate, or chloride through the feed or
water can cause increased water consumption as
birds try to maintain their electrolyte balance, thus
leading to wet droppings. Feed levels of salt should
be evaluated to insure that a mixing error has not
occurred and mineral concentrations in the water
should be tested regularly. Poor quality or rancid
fat can also lead to diarrhea. Additionally, certain
feed ingredients, particularly those high in Non-
Starch Polysaccharides (NSP) such as wheat,
barley, and rye, are often associated with incidence
of wetter and more viscous excreta as these
components trap water and prevent it from being
reabsorbed. For diets high in these feed ingredients,
it is common practice to use commercially available
NSP-degrading enzyme preparations. 
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Mycotoxins

Moldy feed or feed ingredients can also be a source
of mycotoxins. Mycotoxins – toxic fungal
metabolites produced by common molds found in
many components of poultry diets— can directly
reduce gut integrity, thus leading to decreased
absorption and digestion of dietary nutrients and
increased intestinal barrier permeability, which in
turn can lead to wet litter. Furthermore, some
mycotoxins, like ochratoxins, can cause damage
to the kidneys and lead to increased diuresis.  

Source: Sebastian Kaulitzki

Pathogenic Causes 

Coccidosis, caused by protozoan parasites of the
genus Eimeria, is the most frequently cited disease
associated with increased incidence of diarrhea.
Coccidial infection, resulting either from natural
disease outbreak or from introduction at low levels
through live coccidiosis vaccination, can damage
the intestinal epithelium, allowing the leakage into
the intestinal lumen. Moreover, the leakage of
plasma proteins can provide a rich nutrient
substrate that Clostridium perfringens can exploit
for proliferation and toxin production, hence leading
to necrotic enteritis. 

Bacterial diarrhea or dysbacteriosis, a non-specific
bacterial enteritis, is another highly cited caused of

wet excreta. Dysbacteriosis is an imbalance of the
intestinal microbiota caused by several non-
infectious and infectious factors such as high
inclusion of NSP in the diet, coccidia, and C.
perfringens. Dysbacteriosis may also be a result
of an abrupt change in feed or other stress factors,
which upset the usual microbial balance in the
intestine. 

Pathogenic bacteria, like Escherichia
coli, Campylobacter jejuni, and spirochaetes, as
well as several viruses, such as adenovirus,
coronavirus, reovirus and rotavirus are known to
have been implicated as a causative agent of
diarrhea. 

Conclusion

Diarrhea is a common occurrence in the poultry
industry that can provide valuable insight into the
overall health of the bird.

Wet droppings are a sign that the gut is not able to
work at full efficiency and feed conversion and thus
profits are not where they could be. Determining
the underlying cause of wet droppings can often
be multi-factorial and complicated, but uncovering
these issues and implementing a targeted
mitigation strategy will foster a quick return to
optimal gut health, which will ultimately pay
dividends in the long run.

U
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SAINT CHARLES, MO (January 13, 2021) – In 2020,
Novus International, Inc., a global leader in nutrition
and health solutions for the animal agriculture
industry, announced plans to redefine its business
through an enhanced focus on gut health and
innovation. The Missouri-based company is making
good on its strategy with a new partnership.
“Novus and its Board of Directors are very excited
to announce the partnership with Agrivida,” said
Novus CEO and President Dan Meagher. “Agrivida’s
novel and innovative technology allows for the
delivery of feed additives in a completely unique and
very sustainable way – directly inside of the grain. It
is technology like this that will further show Novus’s
commitment to our customers: to help them produce
wholesome, affordable food in an efficient and
sustainable way.”
Agrivida, a privately held biotechnology company
based in Massachusetts, was founded in 2003 by
scientists from MIT who discovered a way to
incorporate feed additives directly into corn grown
for production animals. By having the additive inside
of the grain, the molecules are more efficiently
absorbed, and producers can improve both animal
performance and their bottom line.
The partnership combines Novus’s nearly 30 years
of research, sales and marketing experience with
Agrivida’s unique technology, allowing both
companies to grow the customer base as well as
explore new innovative products and solutions
through R&D collaboration.
Rajiv Singh, CEO of Agrivida, echoed Meagher’s
enthusiasm about the partnership: “The Agrivida
team has been undertaking groundbreaking work
in biotechnology innovations to express functional
proteins in grain. That work has led to the
development of a sustainable production platform
with application potential for many types of feed
additives, and we are thrilled to partner with Novus,
an organization that shares our commitment to

PRESS RELEASE

Novus partners with biotech innovator Agrivida to
bring new feed additive technology to the market

improving the world of animal health and nutrition
through new technologies.”
Meagher adds, “We believe our customers value
innovative, sustainable solutions to their challenges
that also improve their cost position, and they will
be eager to integrate a novel technology that delivers
these advantages. We look forward to bringing this
technology to customers and having them join us
on the journey to continue transforming our industry.”
Novus is making Agrivida products available to its
customers in the U.S. immediately while registration
is underway to expand to other countries.
For more information on Novus visit
www.novusint.com. For more information on Agrivida
visit www.agrivida.com.

###
Novus International, Inc. is a leader in scientifically
developing, manufacturing and commercializing
animal health and nutrition solutions for the
agriculture industry. Novus’s portfolio includes
ALIMET® and MHA® feed supplements, MINTREX®
chelated trace minerals, CIBENZA® enzyme feed
additives, NEXT ENHANCE® feed additive,
ACTIVATE® nutritional feed acid, and other specialty
ingredients. Novus is privately owned by Mitsui &
Co., Ltd. and Nippon Soda Co., Ltd. Headquartered
in Saint Charles, Missouri, U.S.A., Novus serves
customers around the world. For more information,
visit www.novusint.com.
About Agrivida
Imagine it. Deliver it. Committed to building a better
future for everyone, Agrivida scientists are experts
in biochemistry, plant biology, molecular biology,
agriculture, and nutrition. Dynamically addressing
the needs of both animal nutrition and animal health
through its unique technology platform, Agrivida is
delivering on its promise of innovative corn products
that offer effective, simple, and convenient solutions
more sustainably than ever before. For more
information, visit www.agrivida.com.

U
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their targeted bacteria via specific tail fibre
receptors.The tail fibres happen to be one of the
crucial structural elements of bacteriophages that
makes each phage type specific to its host bacteria.

History

In 1896, a British bacteriologist named Ernest H
Hankin observed that the waters from Yamuna and
Ganga contained some biological principle which
destroyed cholera-inducing bacteria. He also
observed that millipore filters that were known to
retain microorganisms like bacteria, couldn’t stop
this substance from passing through. In 1915,
another British bacteriologist named Frederick
Twortdiscovered a small agent capable of infecting
and killing a bacteria.

Two years after the discovery made by Twort, Felix
d’Herelle, a French-Canadian microbiologist
observed a similar finding while studying patients
recovering or suffering from bacillary dysentery. It
was in fact d’Herelle who started bacteriophages
use in clinical medicine and brought to light the
“phage therapy” concept.

After the invention of the electron microscope, a
German doctor named Helmut Ruska came up with
the first physical description of the bacteriophages.
Following his observations, Luria and Anderson
visualised various types of bacteriophages and

Bacteriophages – History and Evaluation
Dr Ramdas Kambale, Senior Vice President, Vetphage pharmaceuticals Pvt Ltd

of steps which can be referred to as the ‘phage
lifecycle’.

There are two cycles, while certain bacteriophages
reproduce only via a lytic cycle, other
bacteriophages alternate between a lysogenic
lifecycle and lytic lifecycle. In a lytic lifecycle, the
bacteriophages cause lysis of the targeted bacterial
cells by bursting the cell wall of bacteria. In a
lysogenic lifecycle, the bacteriophages doesn’t kill
the targeted bacteria cell, instead they are
replicated along with the bacterial cell DNA every
time the cell divides.

Lytic Cycle

The characteristics of a bacteriophage in a lytic
cycle is typical to that of a virus; after attachment
to their targeted bacterial cell the resources of the
cell is utilised to produce new phages. This causes
the cell to burst and lysis of the bacteria.

The phases of the lytic cycle:

• Binding: The bacteriophage tail attaches to
a specific receptor present on the bacterial
cell’s surface.

• Invasion: The phage genome enters the
cytoplasm of the bacteria.

• Biosynthesis: The phage DNA replicates
and translates the important viral
components to make phage proteins.

Bacteriophages also known
as”phages” are viruses that are
capable of infecting bacteria. Phage
comes from the Greek word phagein
that means “to devour”, so
bacteriophage literally means
“bacteria eater”. Although it may
seem odd that a virus can infect
bacteria (single celled microbe) but
in fact, bacteriophages are nearly 40
times smaller compared to bacteria.
The bacteriophages get attached to

described their common structure.
In the subsequent years,
considerable progress was made in
the field of bacteriophages with the
first human experiments staring in
the 2000s.

Bacteriophage Lifecycle

Similar to other viruses,
bacteriophages need to infect their
targeted bacteria to reproduce. The
infection process involves a series

Dr Ramdas Kambale
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• Maturation: New phage particles are
created.

• Lysis: The cell expands and bursts
releasing the newly createdphages.

Lysogenic Cycle

In the lysogenic cycle, the initial two phases are
identical to that of the lytic cycle. However, after
the phage DNA enters the cell, it recombines with
the bacterial chromosome causing the phage
genome DNA to integrate into the chromosome.
The integrated phage DNA is also known as a
prophage. Thus, every time the bacteria replicates
its chromosome, the phage’s DNA is also replicated
and passed along to new cells during reproduction.

The phases of the lysogenic cycle:

• Binding: The bacteriophage attaches to the
host.

• Invasion: It injects the DNA into the host cell.

• Integration: The DNA of the phage
recombines with bacterial chromosome.

• Cell Division: The phage DNA is passed onto
the new cells after cell division.

If the conditions become stressful, the prophage
DNA comes out of the bacterial chromosome to
enter the lytic cycle.
Bacteriophages - Alternative to Antibiotics
Before Alexander Fleming discovered antibiotics in
1928, considerable research was conducted on
bacteriophages to treat bacterial infections. Though
research on phage was abandoned in various parts
of the world post the discovery of antibiotics, but in
different Soviet nations the developments continued
mostly because of the lack of western antibiotics.
Of late, owing to increasing problems of antibiotic
resistance, there has been a resurgence of interest
in the “phage approach”.
In fact, bacteriophage therapy is being used
nowadays to help fight different bacterial diseases
in animal and poultry. Leading the way, Proteon
Pharmaceuticalshas emerged as a prominent
name focused on improving animal and human
health with their sustainable bacteriophage
products and solutions. Using precision biology for
microbiome protection, Proteon Pharmaceuticals
aims to reduce the unnecessary use of antibiotics
to enhance on-farm productivity and enhance
environmental sustainability of livestock production.

U
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preference and increased health awareness, there
has been a sudden shift of attention towards
sustainable organic poultry farming in India. Poultry
farmers in India are starting to realise how a small
shift from conventional systems can benefit the
animals, consumers, and of course, their business.

Issues with Conventional Poultry Farming

Over the last four decades, the poultry sector of
India has transformed immensely to become a
scientific, commercially organised industry.
However, a major part of the poultry industry is still
dependent on conventional methods that not only
violate animal welfare but also cause expanding
use of antimicrobials in poultry.

As a consequence of the growing demand for
animal protein and use of antibiotics, drug-resistant
infections in poultry and humans have become a
serious issue. Under conventional systems, the use
of antibiotics without any proper regulatory limits
poses a serious threat of antibiotic resistance.
Though in 2014 the Department of Animal
Husbandry advised controlled use of antibiotics in
animal feeds, so far it has made no difference.

According to the National Environmental
Engineering Research Institute(NEERI),Arsenic is
fed to chickens to promote growth and weight gain
with less feed. The long term exposure to this

Organic Poultry Farming in India
Dr Krishna Chandra Sahoo, Global Product Manager, Proteon Pharmaceutical’s India

How Organic Farming can be a Better
Substitute
The “naturalness” of organic poultry farming can
be a suitable alternative to conventional poultry
farming methods. Organic poultry farming will result
in birds having better outdoor access, low stocking
densities, an organic diet, and treatment methods
for diseases that do not use chemicals.

In 2014, the Center for Science and Environment
conducted a study on 1500 samples from 530 birds
on 18 poultry farms in 6 districts in Punjab to test
their resistance to a variety of antibiotics crucial to
human medicine. High levels of resistance to many
important antibiotics were found – 39% for
ciprofloxacin and 89% for nalidixic acid.

Even more alarming reports were shared by the
Science journal recently stating that 4,796 tons of
antibiotics will be fed to animals reared for food by
2030 if proper regulations are not put in place.

Unlike conventional poultry farming, organic poultry
farming requires that poultry is raised without
antibiotics, synthetic pesticides, hormones, and
mammalian byproducts in the feed.To prevent the
spread of diseases and counter antibiotic
resistance, a new approach is being adopted
across poultry farms globally i.e. bacteriophages.
Bacteriophages are viruses that bind with the
bacteria, replicates, and kills it by bursting or lysing.
Bacteriophages are very specific and can be a

The poultry population of India grew at
an exponential rate of 16.8% from 2012
to 2019 taking the number to 851.8
million last year. When it comes to
animal agriculture in India, the poultry
sector was valued at INR 1,750 billion
in 2018. The market is further projected
to reach INR 4,340 Billion by 2024,
growing at a CAGR of 16.2% during
2019-2024.With changing consumer

Dr Krishna 
Chandra Sahoo

substance can cause cancer. Growth
hormones given to the fowls is another
issue related to the health of the
consumers.

Besides the growing use of antibiotics,
conventional poultry farming practices
also result in poor management of litter,
manure, and wastewater that can
adversely affect the lives of people.

U
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better substitute for reducing the use of antibiotics
in poultry. Bacteriophage based disinfectants are
also helpful in preventing horizontal transmission
of pathogens.

Wrapping Up: There is a severe lack of technical
knowledge among poultry farmers in India that leads

to the acceptance of sub-standard practices. As a
result, flock health is affected. Use of organic poultry
farming procedures would lead to safer poultry
products through proper poultry welfare. This would
also make sure that consumers face no risk of
infections from the consumption of poultry-based
products like egg and meat.
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Winter season has great effect on poultry production
due to low temperature of the surrounding. As the
temperature goes down below 100C during this
season, various problems like reduction in egg
production, reduction in water intake, reduction in
fertility and hatchability etc. occurs. Therefore,
proper management of poultry during winter is an
important concern for poultry farmer. This white
paper will attempt to shed some light on the following
points which should be considered to get better
production from poultry during winter season.
Orientation Of House
Poultry house should be designed in such a way in
order to provide all the comfort required by birds
during winter. Orientation of a building with respect
to wind and sun consequently influence temperature,
and light on different external surfaces. In winter the
arc of the sun’s visible path is shortened, an east-
west alignment of a rectangular house provides a
maximum gain of solar energy in winter. House
should be designed in such a way that maximum sun
light enters the shed during day time. Birds should
be protected from chilled winds, hence gunny bags
should be hanged at the places from where the cold
air enters. These gunny bags should be hanged
down immediately after sunset in the evening till the
arrival of sunlight in the next morning.
Ventilation
During winter season it is necessary to provide plenty
of ventilation to make sure that the chicks have
adequate fresh air. Birds release a lot of moisture in
their breath and droppings which adversely affects
their health. If there is restricted ventilation it causes
ammonia build up in the air which causes respiratory
problems. So, poultry birds need plenty of fresh air
circulating around the house. During winter the
outside temperature will be a lot cooler than the
inside temperature. Farmer must make sure that the
incoming air mixes sufficiently with the warmer air
and not to fall directly onto the chicks. With an open-
sided house this may be done by reducing the
opening in the curtains to speed up the incoming air
or by adding a second interior curtain that is attached

to the base of the wall and open at the top. There
should also be arrangement of exhaust fans to
remove impure air. During warm months, the purpose
of these exhausts fan is to remove heat and control
the temperature in the house, and therefore large
amounts of air are moved. However, in winter
season, the ventilation system is required to remove
moisture and gases, especially ammonia. But at the
same time it helps in conserving the heat. This is
tricky because producers tend to keep houses
closed up tight to conserve the heat. It is done by
controlling air inlets and is possible because warm
air holds more moisture than cold air does. Therefore,
during cold weather producers can bring small
amounts of air into the house with high moisture in
the air, allow the fresh air to heat to room temperature,
and when this air leaves, it takes moisture out of the
house.
Light Management

When the season changes from summer to winter,
there is a reduction in egg production. Chickens are
stimulated to lay eggs by day length. Long days and
increasing day lengths encourage egg production.
In winter the day length declines from about sixteen
hours per day to a low of eight hours per day in
December. Declining and short day lengths will result
in reduced egg production in most hens.

To reduce the effects of reduced day length on egg
production, an arrangement of artificial lighting may
be made to remain in production. Lights in the
chicken house that keep the day length at above
about 14 hours per day will keep hens laying well
through the fall in winter months. Only low wattage
lights are needed, a single 25 to 40 watt bulb on a
timer that turns the lights on before sunset and off
at about 10 pm is sufficient. With some attention to
management requirements, the hens will remain
healthy and productive throughout the fall and into
winter.

Temperature Control

To ensure maximum chick uniformity to achieve
provide constant house temperatures, especially
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during the first 5 days during winter season.
Fluctuating temperatures will hamper the
gastrointestinal tract development. The chicks are
not able to regulate their own body temperature
during the first week and fluctuating temperatures
will increase variance. It is very much needed to
preheat the brooder houses at least 48 hours prior
to placing the chicks. Ensure that your floors are at
least 28°C. Floors would be heated more rapidly if
you start warming of the house can be started before
covering it with bedding. The bedding can insulate
the floors from the heat and lock in the cold
underneath. When placing the bedding material, it
should be at least 4-5 cm thick. The bedding
temperature should be 32°C with air to air heaters
and 40.5°C directly under the brooder. The bedding
can insulate the floors from the heat and lock in the
cold underneath.

 During the winter temperatures fall rapidly,
especially in the evening and early mornings. One
should take care that the heaters are responding to
these temperature fluctuations. One way to monitor
this is by placing thermometer in the houses. Placing
multiple thermometers at different locations in the
house will give a better picture of how the heat
distributes through the house and the uniformity of
the temperature. Thermometers should be placed
at bird height. Remember that the birds’ behaviour
is the most important indicator and must be
monitored regularly by checking whether they are
huddling, panting or migrating. Healthy chicks will
be distributed evenly throughout the house. Chicks
should always be spread evenly throughout the
house with eating and drinking. It is probably a good
idea to do maintenance on heaters and curtains now
to ensure that they are ready to keep out the cold
for the next few months.

Litter Management

The litter gives warmth to the birds during winter. If
litter management is proper, it will be felt quite warm
when taken in hand. Prior to chick being placed in
house, the surface of floor should be covered with a
bedding material called litter. It gives comfort to the
birds. A good quality litter serves as an insulator in
maintaining uniform temperature, also absorbs
moisture and promotes drying. It dilutes faecal
material thus reducing contact between birds and
manure. It also insulates the chicks from the cooling

Humidity Management

The aim should be to maintain a relative humidity
level in the house of between 50 and 70% by
supplying sufficient air and added heat when
necessary. The ventilation rate must always be
maintained at a level sufficient to ensure that
ammonia does not approach the threshold level of
25ppm. In winter season this may necessitate
increasing heating levels in the house.

Feed Management

As temperature drops, the birds need more calories
of energy to maintain their body temperature. The
birds will consume more feed to compensate the heat
loss from the body. It results in poor feed efficiency.
When the birds consume more feed then
automatically protein and other nutrient intake will
be more. Hence, protein and other nutrients in excess
may be used for energy production which is nothing
but a wastage and expensive too. In such condition,
the energy content of feed can be increased by
adding fat and oils. Alternatively, the protein and
other nutrient content can be reduced keeping the
energy at same level.

The variation in feed consumption is smaller for each
degree Fahrenheit change in temperature when the
weather is cold than when it is hot. Low temperature
causes more feed intake and higher oxygen demand.
Therefore, when the weather gets colder, it is
essential to give the chicken plenty of food as they
require extra energy for maintaining body

effects of the ground and provides protection
cushion between bird and floor. Around 6 inches of
litter is needed in houses during winter.

Space Management

Floor space of broilers depends upon their body
weight, housing system and climatic condition of that
region. In winter season, the space allowance can
be reduced by 15% of the recommended space
requirement in normal tropical condition.
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temperature. Consumption of calories of ME/bird/
day varies as the ambient temperature changes.
Normally, ME requirement per bird in summer and
winter is 240-270 and 280-320 kcal/ day.

In winter number of feeders should be increased as
compared to summer. Feed should be available to
the bird whole of the day. It has been experimentally
proved that for proper growth of broiler during
summer, diet containing 23% protein and 3100 Kcal
ME/kg diet is needed. While in winter 3400 Kcal/kg
ME and 23% protein is needed.

Water Management

During winter season birds take less water so far
maintenance of water in the body, it is necessary to
give continuous supply of fresh water which can be
taken by the bird. Water must be fresh and clean. If
water is cold enough, then it should be given to
poultry birds after adding hot water to it, so that the
water comes to normal temperature. In ice falling
areas, blockage of pipe is a big problem due to
freezing of water during winter season. When
temperature goes below 0°C routine inspection of
pipe line should be done to avoid blockage of water.

Medicines And Vaccine Managament

Throughout the year many of vaccines, medicines,
anti-stress vitamins are being given to poultry
through water. But, water consumption of bird is
reduced during winter season. Hence, care should
be taken that waterers are removed few hours prior
to water medication and medicine or vaccine is given
in less amount of water so that birds can consume
total water and each bird get benefit of medicine,
vaccine or other supplements.

Disease management:

Ascites (Water Belly) in Broiler

Ascites (or water belly) is extremely common during
cooler season. It is a condition of fast growing broiler
chickens in which the excess amount of fluid
accumulated in the abdominal cavity. It has become
major concern to the poultry industry around the
world. Ascites is associated with inadequate supply
of oxygen, poor ventilation and respiratory disease
complex aetiology. Morbidity is usually 1-5%, mortality
1-2% but can be up-to 30% at high altitude. Chilling

is a common cause in small flocks. It causes an
increased blood flow through the lungs. In order to
minimize ascites (water belly) air quality should be
kept fresh by moving air regularly and efficiently. In
the colder months, it is better to add heat and keep
the air moving than to shut down vents or reduce
airflow in an effort to conserve heat. Careful attention
to brooding temperature in winter season is also
critical for minimizing water belly. The objective is to
minimize progression leading from pulmonary
hypertension to terminal ascites or water belly
condition for availing better profit during winter
season.

Fowl pox:

Outbreaks of fowl pox can occur during winter and
early spring. There are two forms of fowl pox. The
cutaneous form is characterized by raised, wart-like
lesions on featherless areas (head, legs, vent, etc.).
The lesions heal in about two weeks. If the scab is
removed before healing is complete, the surface
beneath is raw and bleeding. Unthriftiness and
retarded growth are typical symptoms of fowl pox. In
laying hens, infection results in a transient decline
in egg production. In the diptheretic form lesions are
found in the mouth, pharynx, larynx, and trachea.
The diptheretic form may cause respiratory distress
by obstructing the upper air passages. Chickens may
also be affected with both forms of fowl pox at one
time. As no treatment is available for such viral
disease, vaccination is recommended to stop an
outbreak. The wing-web vaccination method is used
for chickens. Fowl pox outbreaks in poultry confined
to houses can be controlled by spraying DEET
(chemical name, N,N-diethyl-meta-toluamide) to kill
mosquitoes.

Conclusion

Winter is one of the important environmental factors
that can affect the performance of poultry. Factors
like optimum temperature, light, and ventilation
management play an important role in overcoming
ill effects of winter season on birds’ performance.
We should also take into consideration onto various
points as discussed above to manage space, litter,
feed, water, humidity, disease, etc. in order to get
maximum profit through better growth performances
of the birds.
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