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Copper requirements in broiler chickens  
According to NRC (1994) the requirement 

of Cu for broiler is 5-8 mg/kg and 3–10 mg/kg 
according to FEDNA (2008). European Union 
(EU), dietary copper is supplied for poultry up 
to a maximum of 25 mg/kg (EFSA, 2012).Other 
areas of the world, including USA and Brazil, the 
poultry industry adds 125 ppm to 250 ppm Cu in 
the diets as growth promoters (Pesti and Bakalli, 
1996). In SCA the typical usage is around 50-80 
ppm Cu in diet.

Advantage of Higher Cu inclusion in diet
There is some suggested mechanism of 

actions by which Cu helps in performances.  
Copper has a direct growth promoting effect by 
increasing the expression of Ghrelin and feed 
intake related genes (Biol Trace Elem Res, 2012, 
150:154-157). Higher level of copper improves 
gut health by decreasing the intestinal crypt 
depth and lymphocytes (Poult Sci, 2006, 85: 
999-1007) and it also increase the intestinal 
lipase activity particularly in the young animals 
(J Anim Sci. 1996, 74:1888-1896.).

Disadvantage of Higher Cu inclusion in diet

Poultry feeds as inorganic mineral salts 
(copper sulfate pentahydrate), are mostly 
excreted in the feces and are a cause of 
environmental concerns. 

High doses of Cu may also easily chelate 
phytate (Cheryan, 1980) and make it non-
accessible for hydrolysis by phytase or 
absorption in the intestine (Pang and Applegate, 
2006) and it can affect the availability of other 
trace minerals such as zinc, Iron, P etc.

In Upper GIT and stomach where pH is very 
low (around 2.5) most of the molecules are 
opened up and start interacting with other 
particles and form complexes with either 
phosphorus or other trace minerals and when 
this complex reaches ileum, the major site 
of absorption, because of this antagonism 
molecules won’t be available for absorption 

which leads to reduced bioavailability. But a 
true chelated mineral (BIS Chelated) like HMTBa 
chelated minerals are protected from this 
antagonism and increase the bioavailability. 

Mechanism of toxicity of Cu against bacteria

Cu can produce free radicals, resulting in 
induction of oxidative stress (i.e., reactive 
oxygen species; ROS). The produced ROS 
can irreversibly damage bacteria (e.g., their 
membrane, DNA, and mitochondria), resulting 
in bacterial death.

Role of Cu in modulating Gut microbiota
The Cu-Met was produced by reacting 

dl-Met and Cu sulfate and The Cu-SP was 
produced by reacting soybean digest and Cu 
sulfate. what we can see here is that antibiotic 
is reducing the total bacterial count and other 

bacteria no matter its harmful or beneficial. 
But Cu in higher dose(100ppm) increasing the 
lactobacillus level & decrease the Ecoli level 
and numerically reducing the clostridium as 
well. The total microbiota is also significantly 
increased which implies that Cu is modulating 
the microbiota in gut rather than reducing it and 
shifting it towards a favorable population which 
is beneficial for the gut.

Chelated Cu improved cecal microbiota
Clostridium clusterXIVa includes many 

known butyrate-producing bacteria. Butyrate 
is a preferred energy source for colonic 
epithelial cells and reported to improve growth 
performance, intestinal digestive and absorptive 
capacity. Clostridium clusterXIVa been reported 
to down-regulate bacteria virulence and gut 
inflammation. Lactobacilli has been associated 
with beneficial effects for the host, such as: 
(1) promotion of gut maturation, (2) gut 
integrity, (3) antagonisms against pathogens, 
and (4) immune modulation. Lactobacilli 
prevent hydroxy radical production and inhibit 
Escherichia coli and Enterococcus growth in 
system mimicking colon fermentation. Lactic 
acid bacteria has antimicrobial activity against 
food borne and human pathogens by producing 
various inhibitory components such as organic 
acids, hydrogen peroxides, bacteriocins. 
Chelated Cu @30ppm produce significantly 
higher amount of Clostridium clusterXIVa 
and Lactobacill and lower amount of harmful 
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Faster & better meat yield Better livability Better FCR

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

Presentation :

Liquid : 500ml, 1Ltr, 5 Ltr & 30 Ltr

Feed Premix : 10kg, 25kg

Since 
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DISTRIBUTOR ENQUIRIES SOLICITED

Anti oxidant improves immunity

Prevents excessive fat deposition in
liver

Treats chemicals & other toxins
effectively

Rejuvenates degenerated liver cells 
quicklyPrevents fatty liver syndrome

Corrects mycotoxin effect

Induces secretion of hepatic enzymes

Helps for easy metabolisation of fat

Stimulates liver cells for faster & better metabolic functions



104

Poultry Punch

October, 2019

article

bacteria like E.coliwhich indicates improved 
cecal microbiota.

Chelated Cu Local effect in Gut:
l �Increased Gut Breaking Strength: chelated 

Cu significantly increased intestinal breaking 
strength in cocci challenged birds.

l �Increased Villus Height & height/width ratio: 
Higher villi height is important as it will give 
more site of absorption for nutrients and we 
need a lower width as higher width indicates 
inflammation. So higher height/width ratio 
indicates chelated Cu improves gut integrity.

l �Decreased Crypt depth & Crypt depth /
villus height ratio: Chelaed Cu lowers crypt 
depth and as a result it requires lower energy 
and nutrients to maintain the gut barrier 
function.

l �Decreased Muscular layer thickness: 
Reduction in thickness indicates that 
ChelatedCu improves gut morphology and 
likely reduced energy and nutrient needs to 
maintain gut barrier function.

Studies comparing different doses of Chelated 
Cu and CuSO4  

This is summary of two big trials with 2 
(mineral sources) x3 (levels) factorial design.
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KAHAKI
CAMPBELL

Dr.K. Ravvi Kumarr, M.V.Sc (Poultry Science), Ph.D

Director, Central Poultry Development Organization (Northern Region)

Introduction
Kahaki in India means dust color. The 

Khaki Campbell is perhaps the best known 
laying breed, named after Mrs. Campbell who 
towards the end of the 19th century acquired 
a single Indian runner due and crossed it 
with roven, a large meat-type French breed. 
She crossed a subsequent generation with 
wild mallards and after several generation 
extracted an intermediate- signed Khaki Color 

Duck    (Clayton 1984) K.C is hardy, tolerates 
high temperature and is capable for forging.  

History
Kortlang & Kortlang Limited, Duck farm, 

Sandyhurst Lane, Ashford kent TN25 4PD, U.K 
was the only company in the world which took 
serious concern for development and breeding 
of Khaki Campbell in the world and significant 
progress has also been made and marketing 

In Mid 1960’S 3000 
numbers of Khaki Campbell 

ducklings were imported 
and housed in Regional 
Duck Breeding Farm at 

Haringhatta, West Bengal. 
Again in the year 1971 – 
8190 Numbers of Khaki 

Campbell ducklings were 
imported from U.K. These 
superior egg layers were 
distributed in states such 

as Assam, Andhra Pradesh, 
Haryana, Jammu and 

Kashmir, Kerala, Orissa, and 
West Bengal once more. 

In the year 1981 -2978 
number of Khaki Campbell 

ducklings were imported 
from U.K and housed in 

Central Duck Breeding 
Farm, Hessarghatta, and 

Bangalore. 
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them to various countries including India . 
However, they are not active any more. 

Introduction of Khaki Campbell in India
In Mid 1960’S 3000 numbers of Khaki 

Campbell ducklings were imported and housed 
in Regional Duck Breeding Farm at Haringhatta, 
West Bengal. Again in the year 1971 – 8190 
Numbers of Khaki Campbell ducklings were 
imported from U.K. These superior egg layers 
were distributed in states such as Assam, 
Andhra Pradesh, Haryana, Jammu and Kashmir, 
Kerala, Orissa, and West Bengal once more. In 
the year 1981 -2978 number of Khaki Campbell 
ducklings were imported from U.K and housed 
in Central Duck Breeding Farm, Hessarghatta, 
and Bangalore. 

When Khaki Campbell is fed and managed 
correctly it is not unusual for this breed to 
lay over 300 eggs per bird per year and, 
incidentally, they will lay well for three to four 
years and therefore do not require replacing 
as frequently as laying hens. However, a good 
Kahaki Campbell is not available anywhere in 
India as well as around the world any more. 
Due to In- breeding and there was no scientific 
selection for breeding work done in India. As 
well as any place in the world and they almost 
vanished due to mycotoxin problems. A few 
good number of Kahaki Campbell is available 
in Central Poultry Development Organization 
Southern Region and Training Institute and 
Government Poultry farm in cuttak in Odisha 
state and also in West-Bengal. 

Features:  Hessarghatta Khaki Campbell Duck 
(A profile layer) 

Production Potential
Age at first egg 	  120 days
Age at 50% production	  146 days
Annual egg production	  300 eggs
Egg weight at 40 weeks	  66 gms,
Body weight at 40 weeks	  1.8 kg.
Daily feed consumption per bird	  120-150 gms
Duckling mortality (0-8 weeks)	  2-3%
Grower mortality (8-20 weeks)	  0.2-0.5%
Adult mortality (20-72 weeks)	  5.7%

Duck Personalities: Dr. A. Ramakrishnan  , 
Dr. Niranjan Kalita, , Dr. K. Gajendran , Dr. A 
Jalalaudeen  and Dr. V.D Bulbule  are some of 
the names, who has significantly contributed 

for the development of ducks in India. 

Conclusion 
Transplanting Western technology to Eastern 

countries resulted in complete failure even in 
case of Khaki Campbell. There is vagrant need 
to return to domestic source of knowledge 
and domestic breed and introduce authentic 
model/breed most suitable for our country. 
According to the  Ravindran et al.,(1984)   
reported that the poor acceptability of khaki 
Campbell was due to their poor egg size and 
increased susceptibility to diseases compared 
to desi ducks.  

Additional Duck information 
Ducks are remarkable ability to glean and 

subsist on feeding material that is not used 
by human population or not retrievable by 
chicken and other domestic animals. 

l Orvia, France has developed duckling 
automated sexing using camera technology to 
differentiate between black-eyed males and 
red-eyed females. At the viewing position on 
the conveyor belt, sexing at a rate of three birds 
per second is followed by automatic sorting 
and counting. Ducklings do not need to be 
handled and there is a low staffing requirement 
compared with more manual systems.

l As a consequence of domestication and 
intensive farming where in but few generation, 
its feral brooding and migratory (Flying ability) 
are lost forever. 

l The West Bengal and Kerala (India) . 
The Nile of Egypt and Michigan (USA) Duck 
production has local importance in the world 
duck production map. 

l 85 percent global production of duck is in 
Asia and mainly in China. 

l Unlike the drake of other breeds, the 
Muscovy male has no curl feathers in his tail. 
Unlike other females (Ducks), the incubation 
period is 36 days. Also the Ducklings are not in 
first full feather until 16 weeks of age, whereas 
the ordinary duckling is in full feather at 12 
weeks. 

l The Peckin duck is preferred in Asia and 
South Asia. Muscovy is preferred by European 
countries, especially France.

l Ducks are remarkable 
ability to glean and subsist on 

feeding material that is not 
used by human population or 

not retrievable by chicken and 
other domestic animals. 

l Orvia, France has 
developed duckling 

automated sexing using 
camera technology to 

differentiate between black-
eyed males and red-eyed 

females. At the viewing 
position on the conveyor 

belt, sexing at a rate of three 
birds per second is followed 

by automatic sorting and 
counting. Ducklings do not 

need to be handled and there 
is a low staffing requirement 
compared with more manual 

systems.
l As a consequence of 

domestication and intensive 
farming where in but few 

generation, its feral brooding 
and migratory (Flying ability) 

are lost forever. 
l The West Bengal and 

Kerala (India) . The Nile of 
Egypt and Michigan (USA) 
Duck production has local 

importance in the world duck 
production map. 

l 85 percent global 
production of duck is in Asia 

and mainly in China.
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AND IMPORTANCE 
Nazir .A. Bumla, Maria. A., Asif. H. Sofi. and Z. A. Kashoo

F.V.Sc & A.H, SKUAST-K. Shalimar Campus, Srinagar,

J&K, India. 190025.

Emu the second largest flightless bird under 
the group ratites. Emu is scientifically 
classified as Dromius Noveahollandiae 

along with other members of the group ostrich, 
kiwi and rhea, other flightless birds, and is native 
to Australia. Emu Framing is spread all over the 
world with significant population in U.S.A, China, 
Australia and Asian countries. Emu is becoming 
popular for having 98% fat free red meat and 
other utilities obtained by products namely, 
Emu oil, skin, feathers, ornamental eggs and 
toes. Emu farming is in developing stage in India. 
Andhra Pradesh started Emu farming for the first 
time during 1998. Later breeding flocks spread 

over entire country for commercial purpose. 
Presently emu farming is being carried out in 
large scale in States of Andhra Pradesh, Tamil 
Nadu, Maharashtra Goa, Orissa Madhya Pradesh 
Karnataka and Kerala, at present there are 900 
emu farms in 14 states. Since (2000) Department 
of Poultry Science, Veterinary College, 
Venkateshwara University Andhra Pradesh is 
doing pioneer work in the areas of research on 
Emu. 

Emus have adapted to a variety of 
conditions ranging from the cold winters 
to the extreme heat. Emu bird lives in the 
grassy plains and dry open farms.  Fully 

Emus have adapted to a variety 
of conditions ranging from the cold 

winters to the extreme heat. Emu 
bird lives in the grassy plains and dry 

open farms.  Fully grown emu grow  
between 5 to 6 feet tall and weighing 
between 50 to 60 kgs.  When it grows 

it changes its color thrice, in the 
beginning as it comes out of the egg 

up to 3 months there are stripes on its 
body, after 4 months it looks chocolate 

brown and after 1 year it again starts 
changing its color. The feathers on 

the neck fall off and neck looks bluish 
green. Generally 18-month-old female 

is capable of reproduction, however 
in some emus this period can extend 

up to 2 years, breeding occurs during 
winter season, breeding period is 

usually of 6 months (October to 
February in India), female mates with 
the male during breeding season and 
gives a clutch of eggs, emu generally 

gives eggs during evening between 
5.30 to 7.00 p.m. 

EMU ITS 
MANAGMENT
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grown emu grow  between 5 to 6 feet tall and 
weighing between 50 to 60 kgs.  When it grows 
it changes its color thrice, in the beginning as 
it comes out of the egg up to 3 months there 
are stripes on its body, after 4 months it looks 
chocolate brown and after 1 year it again starts 
changing its color. The feathers on the neck 
fall off and neck looks bluish green. Generally 
18-month-old female is capable of reproduction, 
however in some emus this period can extend 
up to 2 years, breeding occurs during winter 
season, breeding period is usually of 6 months 
(October to February in India), female mates 
with the male during breeding season and gives 
a clutch of eggs, emu generally gives eggs during 
evening between 5.30 to 7.00 p.m. Each adult 
emu after three years can give an average egg 
production of 30 eggs during breeding period, 
eggs are emerald green in colour weighing 
about 600 to 800 grams, compared to hen egg 
they are 10-12 times bigger, female emu may lay 
eggs after every 3 days,  sometimes it lays eggs 
after 3 or 5 days. Later  male sits for brooding 
on these eggs for a period of 52 days without 
food and water, chicks hatched out follow the 
male emu rather than female. However female 
continues to breed with new partners during 
the whole breeding season. 

In large farm  eggs are collected on regular 
basis and are stored in a cooler temperature of 
60oF maximum up to one week, later they are 
set in incubator machines which are specially 
designed to hold emu eggs with a dry bulb 
temperature of about 96o to 97oF and wet bulb 
temperature of about 78o to 80oF (about 43% 
relative humidity) up to 48th day with regular 
turning mechanism every one hour, from 49th 
day eggs are shifted to hatcher  till 52nd day, on 
that day chicks hatch out naturally, sometimes 
assisted hatch is also carried out manually by 
helping the chick to come out by opening the 
shell at the head and toe positions, normal 
hatchability is about 80%. Emu has a long life 
and lives at least for 40 years, If we look after 
them properly emus are capable of reproduction 
for at least 25 years, and can produce 32 young 
ones per year. So in simple terms a farmer keeps 
these birds, looks after them well and produces 
marketable goods.

Housing and Feeding Management of Emu:
Chick Management: 

Emu chicks weigh about 370 to 450 grams 
(about 67% of the egg weight), for the first 48 to 
72 hours, emu chicks are restricted to hatcher 
itself for absorption of egg yolk and proper 
drying, brooding shed would be prepared 
well in advance with thorough cleaning and 
disinfection and flooring should be covered with 

gunny bags to prevent slipping of legs of young 
chicks, emu chicks have long legs and are very 
active, slippery flooring will make emu chicks 
to have hip dislocation resulting in irreparable 
damage. Arrange a set of brooder for about 25 
to 40 chicks giving four sq.ft. per chick for first 
three weeks, provide brooding temperature of 
90o F for the first ten days and 85oF till three 
to four weeks, provide feed and water with a 
brooder guard of 2.5ft height, feed starter mash 
for first 8 weeks, provide sufficient run space 
for the chicks to have healthy life. Hence floor 
space of 40ft × 30 ft is required for about 40 
chicks with outdoor space.

Grower Management (9 to 42 weeks of age): 
As emu chicks grow they require bigger size of 

waterers and feeders and increased floor space 
for run, feed the birds grower mash till 42 weeks 
of age. 10% Greens (carrot, papaya, cucumber) 
can be offered, deworm the birds once with 
broad spectrum anthelmatic/ ivermectin and 
vaccinate with R2b at 8th week and repeat at 
40th week against Ranikhet disease. Provide 
40ft ×100 ft space for 40 birds. 

Breeder Management: 
Emu birds are seasonal layers and 

monogamous, require different nutritional 
requirements which are also varied during 
breeding season, high protein and micro 
nutrients are given during breeding. Because 
feed consumption will be reduced to fifty 
percent during breeding, after breeding a 
maintenance ration is given with low protein 
and low energy diet. 

Adult Management: 
Emus are reared in open paddocks which will 

have chain link fencing of 2×2 or 3×3 enclosure 
with 2 ft. concrete wall construction on this 
chain link mesh of 6 ft. ht. is erected. Night 
shelter is optional with usual asbestos sheet 
roofing of 6 to 8 ft. Feeding is given in feed 
troughs which are usually hung on the fence 
and water is given in specially designed water 
tank or troughs with good drainage, feeding is 
done twice daily and water to be provided adlib. 

Important Products of Emus and there 
utilization:
Emu meat: 

Is very important because it is about 97 
to 98% fats free red meat which is similar in 
look to other red meats viz., beef, mutton, 
deer meat etc. Emu meat is rich in proteins, it 
contains plenty of iron vitamin B-12, hence as 
the modern research shows  emu meat is an 
excellent diet for people suffering from heart 

Emu farming in India presently 
concentrated in Southern States 
with usual importance given for 
breeding. Farmer buys 10 to 15 

pairs from a big breeder and 
has an option of becoming a self 

sustained breeder to produce 
chicks for sale or an integrated 

farmer to sell hatching eggs back 
to the integrator, the products 

sale in India is yet to take shape 
due to lack of awareness and 

non-availability of sufficient 
emu population. The future of 
this industry will be diversified 
into emu farming for fattening 
and breeding. Emus raised for 

fattening will be fed with different 
rations so that they will gain 

body weight at the earliest and 
yield all the products suitably, 

the preferred age for fattening is 
less than 24 months and ideal is 
12 months. Present estimate of 

Emu population in India is above 
two lakhs. The biggest Farm is in 
Andhra Pradesh with 6000 Emus 
at one place. Vijayawada, West 
Godavari, Hyderabad, Chittoor 

and Nellore, in AP, Coimbatore, 
Namakkal, Erode and Hosur in 

TamilNadu, Gokak, in Karnataka, 
Pune and Nasik in Maharashtra 

are production belts for Emus.
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ailments  it is easily digestible very tasty and 
hence it serves as a very good alternative for 
mutton and chicken. Therefore there is a great 
demand for it in international market each bird 
can yield about 25 kg of meat.

Emu Oil: 
Emu oil is semi solid white mass  which is 

generally located all along back of bird but when 
it is processed and refined it is a clear liquid  
because of its properties such as bacteriostatic, 
antinflamatory, faster healing, and emulsifier, 
it is utilized for treatment of various conditions 
namely arthritis, skin treatment, burn injuries, 
hair loss etc.

Emu Skin: 
Emu skin is of high quality very soft and 

smooth with usual yield of about 6 to 8 sq.ft. 
per bird which is used in preparation of leather 
products including apparels. The leg skin is very 
unique and with scales similar to crocodile skin 
and is being used in protective things for knives, 
swords and shoe top etc. 

Emu feathers: 
Feathers of emu bird are double quilled, 

attractive, soft, light and non-allergic, because 
of these properties. They are having high 
demand in the fashion, art and craft industries. 
Are used as feather duster, feather pad, fans, 
bows, masks, finishing metals prior to painting, 
weather-proof apparels, pillows, blazers, 
sweaters, jewellery and craft items. 

Emu egg and toe nail: 
The unfertilized eggs which are used in 

crafting antique mementos for sale with 
different carving on the shell. Emu nails are 
also been used as key chains, pendants in 
necklaces. 

Emu farming in India presently 
concentrated in Southern States with usual 
importance given for breeding. Farmer buys 
10 to 15 pairs from a big breeder and has an 
option of becoming a self sustained breeder 
to produce chicks for sale or an integrated 
farmer to sell hatching eggs back to the 
integrator, the products sale in India is yet to 

take shape due to lack of awareness and non-
availability of sufficient emu population. The 
future of this industry will be diversified into 
emu farming for fattening and breeding. Emus 
raised for fattening will be fed with different 
rations so that they will gain body weight 
at the earliest and yield all the products 
suitably, the preferred age for fattening is 
less than 24 months and ideal is 12 months. 
Present estimate of Emu population in India 
is above two lakhs. The biggest Farm is in 
Andhra Pradesh with 6000 Emus at one place. 
Vijayawada, West Godavari, Hyderabad, 
Chittoor and Nellore, in AP, Coimbatore, 
Namakkal, Erode and Hosur in TamilNadu, 
Gokak, in Karnataka, Pune and Nasik in 
Maharashtra are production belts for Emus.

At present there are four Emu Associatison 
in India. They are Hydrabad as “Indian Emu 
Association”, Mumbai “National Emu Assocation”. 
These two associations are working at all India 
level, in Maharastra level at Baramati in the name 
of “Maha Emu Association” and another at Pune 
in the name “Emu Farmer Association.
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Introduction
Salmonellosis is one of the most common 
foodborne bacterial infections worldwide. 
It is caused by host specific and non host 
specific Salmonella in poultry. Host specific 
infections include Pullorum disease and 
Fowl typhoid, whereas non specific include 
infection by Salmonella Enteritidis and 
Salmonella Typhimurium. Salmonella 
infection in poultry leads to huge economic 
loss. As Salmonellosis can be transmitted 
to humans, the presence of Salmonella in 
poultry and poultry products also hinder 
international trade. Therefore prevention 
and control measures are necessary to 
prevent significant losses caused by this 
disease. 

Pullorum Disease
Pullorumdisease is a septicemicpoultry 

disease caused by gram negative bacteria 
Salmonella Pullorum. Previously known as 
Bacillary white diarrhoea.

It causes disease in young chickens 
within first 2-3 weeks of age. Disease is 
less common in adult chickens, if present, 
mortality is high but there are no clinical 
signs frequently. The transmission of disease 
occurs through oral route or through navel/

yolk. It can also be vertically transmitted. 
Recovered hen typically passes on the 
bacteria to one third of her eggs.

Clinical findings
•	 Affected birds appear weak
•	 Huddle near a heat source
•	 Havecharacteristic white pasted vent
•	 Anorectic
•	 Birds may die shortly after hatching
•	 Sometimes they make shrill chirping 
and peeping sounds

Gross lesions
Theseare seen in chronic conditions, but 

are mostly absent in peracute cases. There 
will be yolk sac retention, enlargement and 
congestion of liver, spleen and kidneys. 
Sometimes caseous cores may be seen in 
caeca.

Fowl Typhoid
The causal agent is Salmonella 

Gallinarum. It is also transmitted vertically. 
Horizontal transmission occurs by feco-oral 
route or by egg eating. S. Gallinarumcan 
cause disease in birds of any age, but has 
a tendency to spread among growing or 
mature flocks. Chickens are mostly affected 

Jagmeet Kaur 
Department of Veterinary Pathology 

Khalsa College of Veterinary and Animal Sciences, Amritsar

Salmonellosis is one 
of the most common 
foodborne bacterial 

infections worldwide. It 
is caused by host specific 

and non host specific 
Salmonella in poultry. 

Host specific infections 
include Pullorum disease 

and Fowl typhoid, whereas 
non specific include 

infection by Salmonella 
Enteritidis and Salmonella 
Typhimurium. Salmonella 
infection in poultry leads 

to huge economic loss. 
As Salmonellosis can be 
transmitted to humans, 

the presence of Salmonella 
in poultry and poultry 

products also hinder 
international trade. 

Therefore prevention 
and control measures 

are necessary to prevent 
significant losses caused by 

this disease. 

OF SALMONELLA 
INFECTION IN POULTRY

PREVENTION 
AND CONTROL
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but it can affect other poultry birds also viz., 
turkey, game birds, sparrows, parrots and 
guinea fowls. 

Clinical findings
•	 Depression
•	 Ruffled feathers
•	 Inappetance
•	 Yellow diarrhoea 
•	 Reluctance to move 
•	 Death of birds occur in upto 90% of cases

Gross lesions
On post-mortem examination, bronzed 

enlarged liver with small necrotic foci or 
congestion was found. Other lesions include 
engorgement of kidneys and spleen, anemia 
and enteritis. Yolk sac retention may also 
occur, with yolk sac appearing creamy or 
caseous.

Fowl Paratyphoid
Fowl paratyhoid is a non-host specific 

infection of poultry which is responsible 
for Salmonella-food poisoning in humans. 
Salmonella enteritidis and Salmonella 
typhimurium are non-host specific Salmonella 
of poultry. 

Transmission occurs directly from infected 
birds, contaminated environments or infected 
rodents. Infected birds remain carrier. 
Management and environmental factors 
that cause stress to the birds compromise 
bird’s ability to resist infection and increase 
vulnerability in developing clinical disease.

Clinical findings: Mortality is seen mostly in 
the first few weeks of age.

The main symptoms of the disease are:
•	 Depression
•	 Poor growth 
•	 Weakness
•	 Diarrhoea
•	 Dehydration
•	 Droopy wings
•	 Constant chirping noises
•	 Wollen joints
•	 Purplish colored comb and wattles

Gross lesions
Lesions include enlarged liver with 

necrosis, unabsorbed yolk sac and enteritis 
with necrotic lesions.

Diagnosis of Salmonella: Diagnosis can be 
made from
•	 History

•	 Clinical signs
•	 Necropsy
•	 �Isolation and identification of organism: 

Isolation of Salmonella is mainly done from 
intestinal tract and its contents. However, 
ovary, spleen, liver, yolksac, heart, kidney, 
gall bladder, joint, fluid/pus and eyes can 
also be cultured as a part of post-mortem 
examination.Direct plating on Brilliant 
Green, Mac Conkey and on non-selective 
agar can be done. 

•	 �Serological tests: Standard serological 
tests like tube and rapid plate agglutination 
tests can be performed. 

Prevention and Control
•	� Eggs should be cleaned and disinfected or 

fumigated before hatching.
•	� Day old chicks should be bought from 

Salmonella-free breeder flocks in which no 
evidence of Salmonella has been detected.

•	� Chlorinated drinking water should be given 
to birds ideally, if not provide water from a 
clean drinking source.

•	� Monitor the Salmonella status of poultry 
feed because feed contaminated with 
Salmonella is known to be a source 
of infection for poultry. Heat treated 
feed with or without addition of other 
bactericidal or bacteriostatic treatments 
are recommended.

•	 �Vaccination: In some areas, vaccines 
both live and attenuated have been used 
to control the infection. Vaccination can 
be used as an overall Salmonella control 
programme.

•	� Depending upon animal health, and risk 
assessment, culling is an option to manage 
infected breeder and layer flocks. Infected 
flocks should be destroyed or slaughtered 
and processed to minimise human 
exposure.

•	� Litter of infected birds should not be 
reused. Used poultry litter, carcass and 
other contaminated farm waste should 
be transported and disposed off in safe 
manner to prevent direct or indirect 
contact of humans, livestock and other to 
Salmonella.

•	� Proper care should be taken in cleaning 
and disinfection of the poultry house and 
equipment.

•	� If disease is introduced, control should 
focus on eradication of disease through 
isolation and destruction of contaminated 
flocks, proper disposal of carcass and 
disinfection of fomites.

Fowl paratyhoid is 
a non-host specific 

infection of poultry 
which is responsible 
for Salmonella-food 

poisoning in humans. 
Salmonella enteritidis 

and Salmonella 
typhimurium are non-

host specific Salmonella 
of poultry. 

	 Transmission 
occurs directly 

from infected birds, 
contaminated 

environments or 
infected rodents. 

Infected birds remain 
carrier. Management 

and environmental 
factors that cause stress 
to the birds compromise 

bird’s ability to 
resist infection and 

increase vulnerability 
in developing clinical 

disease
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TO RANIKHET (NEWCASTLE) DISEASE VIRUS
Dr. K.L. Revappa, Dr. S.K. Maini, Dr. Suresh Sharma, 

Vaccine Division, Vesper Pharmaceuticals, Soladevanahalli, Bengaluru – 560 107.

Genetic resistance to ND has been observed with 
various lines within the breed of chickens and 
turkey and among breeds of chickens and ducks.  

It is important to note that each Newcastle disease 
virus may be better adopted to grow in one species 
versus another, like what is seen with PPMV – 1 (Pigeon 
NDV) strains in chickens.

While improving genetic resistance to 
ND through breeding more resistant strains 
appears to be feasible, logistically it is very 
difficult due to the involvement of multifactorial 
components.  Perhaps when the efficiency of 
producing transgenic birds is improved more 
disease resistance breeds can be used for this 
purpose.

Innate immune response to NDV (Newcastle 
disease virus) Infection in poultry.

The innate immune response comprises 
factors that exist prior to the advent of infection, 
and are capable of exclusion or rapid response 
to microbes.  The primary components of 
innate immunity of poultry are (1) physical 
and chemical barriers, such as feathers and 
skin, epithelia and production of mucus; (2) 
phagocytic cells, including macrophages and 
natural killer cells; (3) Compliment proteins and 
mediators of inflammation; and (4) cytokines.  
Overall, the innate immune response to virus 
infection is an immediate reaction designed to 
control and inhibit virus growth and spread, and 
aid in developing pathogen-specific protection 
through the adaptive immune response.

After the infection, the virus is first recognized 
by host sentinel proteins, including TLR (toll – 
like receptors) and NOD (nucleotide – binding 
oligomerization domain proteins), proteins 
producing rapid signaling and transcription 
factor activation that lead to production 
of soluble factors, including interferon and 

cytokines, the mediators of innate immune 
response, designed to limit and contain viral 
replication.

NDV of low virulence stimulates a lower 
innate immune responses compared with 
virulent NDV (VNDV) that induces significantly 
higher levels.

Antibody response to infection and 
Vaccination with NDV

In addition to bio-security and culling 
of infected birds, vaccinations are critical 
component to control ND.  International 
and national vaccination control policies will 
depend on the factors affecting the sector or 
poultry production, while keeping with the OIE 
regulations (OIE, 2012).

The goal of vaccination is always sterilizing 
immunity, however, that has not yet been 
achieved with NDV Vaccines.  At best, NDV 
vaccines induce an ;immune response that 
reduce or completely prevents clinical disease 
and ;mortality from ND, decreases the amount 
of VNDV shed into the environment, and 
increases the amount of virus needed to infect 
the vaccinated bird.

Mass application of live vaccines is often used 
due to the lower cost and faster application time 
compared to having to administer individual 
vaccines to each bird of a flock.  The lentogenic 
B1, and Lasota vaccine strains of low virulence 
are commonly used worldwide, and can provide 
protection against VNDV if the vaccines are 
viable, administered correctly to healthy birds 
and time is allowed for an appropriate immune 
response to develop prior to the challenge virus.  
Unfortunately, conditions in the field are often less 
than optimal with mass application potentially 
reaching as little as 53% of the flock when the 
route of administration is spray and 60% when the 
route is through the drinking water.

Introduction
Despite the advances 
made in the diagnosis 
of and vaccination for 
Newcastle disease since it 
was first described in 1926, 
the disease continues to 
negatively impact poultry 
producers by infecting birds 
worldwide.
Newcastle disease (ND) 
ranked as the fourth most 
important disease in terms 
of the number of livestock 
units lost for poultry species 
behind highly pathogenic 
avian influenza, infectious 
bronchitis, and lowly 
pathogenic avian influenza.
While humoral immunity 
from vaccination is critical 
to ND control, another 
important aspect, that is 
not a new concept, but 
is often neglected, is the 
differences in resistance 
to ND due to genetic 
variation..

IMMUNE RESPONSES 
OF POULTRY
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Inactivated vaccines are often administered 

to layers and breeders to provide long lasting 
high antibody titers that can be passed to 
offspring to provide maternal immunity.

Because all NDV are in one serotype any NDV 
(avirulent) strain can be used as a vaccine and 
all vaccines should prevent clinical disease and 
death from ND.  However, some studies have 
demonstrated that vaccines formulated with 
strains more similar to the challenge virus can 
decrease the amount of challenge virus shed in 
oropharyngeal swabs from vaccinated birds and 
potentially decrease the number of birds that 
shed virus.

In the chicken, IgM, IgY (avian IgG) and IgA 
antibodies are produced as part of the ;immune 
response.  Antibodies are detected at the site 
of infection and in the ;blood starting at six 
days after infection or live virus vaccination and 
peaks 21-28 days after infection.

Antibodies neutralize the ND virus particles 
by binding and preventing attachment of the 
virus to the host cells.

Approximately 30% of the IgY and 1% of the 
IgM and IgA antibodies present ;in the hen’s 
plasma will passively transfer to the offspring 
to provide maternal immunity and if the NDV 
antibody levels are high enough can provide 
protection until the levels fall below a protective 
level.

Herd immunity is another beneficial 
consequence of a successful vaccination 
programme as it provides some protection 
to suboptimal – vaccinated or unvaccinated 
birds in an otherwise well vaccinated flock.  
However, this outcome is only achieved with 
ND when greater than 85% of the flock have 
haemagglutination inhibition (HI) antibody 

titers greater than 8 after two vaccinations.  
Field results suggest that only birds with HI 
titers greater than 16 after multiple vaccinations 
will survive VNDV challenge as 66% of the flock 
succumbed with titers less than that more 
commonly, HI levels of 32 or higher are what are 
typically thought of being protective.

Cellular immunity induced by NDV 
Cell-mediated immunity (CMI) is specific 

adaptive immunity mediated by T lymphocytes 
and has been suggested to be an imp0ortant 
factor to the development of protection in 
chickens vaccinated against NDV and contribute 
to viral clearance.

The subsets of T-lymphocytes, including 
cytokine – secreting CD4+ T helper cells, and 
CD8+ cytotoxic T lymphocytes (CTL), constitute 
the principle cells of the CMI response.  Unlike 
antibody measurement via ELISA or HI, testing 
for CMI is more labor intensive and requires 
more skilled procedures.

Cell-mediated stimulation following NDV 
infection is detected as early as 2-3 days post 
infection.  More recent studies also confirmed 
CMI responses to NDV may be detected shortly 
after vaccination with a live NDV vaccine.

The results of research indicate that 
the antibodies (HI antibodies) are the key 
modulators of protection, but that CMI likely 
continues to decrease viral shedding through 
target killing of NDV infected cells.

Studies have compared CMI responses 
between birds receiving live versus inactivated 
NDV vaccines.  Results indicate that CMI derived 
from Inactivated NDV vaccines take longer to 
develop and are not as robust as that from Live 
vaccines.

The virulence of the virus appears to 
play a role in CMI stimulation.  It has been 
demonstrated that an earlier and shorter CMI 
induced by a less virulent NDV vaccine strain, 
compared to stronger and longer CMI mediated 
by a more virulent vaccine strain.  Further the 
more virulent strain persisted longer in the bird 
and therefore was able to increase magnitude 
and duration of CMI.

To conclude, NDV specific antibodies remain 
the primary mechanism of protection against 
virulent NDV, the contribution of CMI are 
important considerations in the face of field 
challenge.

As New vaccine strategies are employed to 
protect poultry against VNDV it appears obvious 
that combining both arms of the adaptive 
immune response provide the best protection 
of birds and decrease the risk of transmission to 
susceptible b irds.
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Day 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Ahmedabad 449 449 451 453 455 457 458 458 458 460 460 462 464 464 464 464 464 430 430 400 402

Ajmer 396 396 396 396 400 402 402 402 404 404 404 404 406 402 402 402 395 390 390 - -

Banglore (CC) 419 419 419 419 419 419 419 421 421 423 423 425 425 425 425 425 425 415 405 395 385

Chennai (CC) 415 415 415 415 415 415 415 415 415 415 415 420 420 420 420 420 420 420 410 400 400

Chittoor 408 408 408 408 408 408 408 408 408 408 408 413 413 413 413 413 413 413 403 393 393

cochin 410 410 415 415 415 420 415 415 415 410 410 415 415 415 415 410 410 410 410 400 395

Delhi (CC) 408 408 408 408 408 410 412 412 412 412 412 414 416 419 419 419 419 419 410 405 400

E.Godavari 420 422 422 422 422 422 422 422 422 422 422 422 422 422 422 422 422 405 395 395 390

Hyderabad 404 405 406 407 407 407 407 407 408 409 410 411 411 411 411 411 390 390 370 370 370

Miraj - - - - - - - - - - - - - - - - - - - - -

Mumbai (CC) 458 458 460 462 462 462 462 462 462 464 464 464 466 466 466 466 466 445 445 425 425

Mysore 422 422 422 422 422 422 422 422 424 426 426 429 429 429 429 429 429 419 412 400 392

Nagapur 405 405 400 405 405 405 400 400 400 400 - - - - - - - 390 383 - -

Namakkal 400 401 401 401 401 403 405 407 409 411 414 415 415 415 415 415 415 400 400 400 400

Pune 452 452 453 454 454 455 455 455 455 457 457 457 457 457 457 457 457 447 440 420 420

Punjab 390 383 383 384 384 384 398 398 398 398 398 398 398 400 - - - - - - -

Vijayawada 420 422 422 422 422 422 422 422 422 422 422 422 422 422 422 422 422 405 395 395 390

Vizag 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 420 400 400

W.Godavari 420 422 422 422 422 422 422 422 422 422 422 422 422 422 422 422 422 405 395 395 390

Warangal 406 407 408 409 410 410 410 410 410 411 412 413 414 414 414 414 414 393 393 373 373

Source  :  www.e2necc.
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