-

’.'*,i ‘:-r -
i Phe 1t
b P

. b vy
. } 3 2
§ B

SHBMITT;’_D To THE il f ‘.

RAJEN%&A AGRICULTUTRAL UNIVERSITY /BIHAR

(Fﬁ’CULTY OF VETERINARY SC.[.ENCE)
e b PUS,A ( SAMR’STIPUR)
f "L By |

-y | T ¥ . ¥ A
x ~—~*'§" . > ;f;’pn@'}p Kma/ |
i sl ‘ﬁ‘ﬁmm M/Vet Paragm of 1998.99)

' T & T '\o -

. 1* { '1'

¥ ‘Vf
¥, :

- - il * a - -
- - *—‘-\--- - - [ 3 - b=

In partlal fl.ll.ﬁlment ofthe- requlrements
mn* *xh‘m! OF THE DEGREE OF i
{MASTER GF VETERINARY SCIE\NCE@, 3% , :
e il F N
: VE‘f‘ERﬂ&ARY?PARASITOLOG?(

day | - .
R A -
DEPARTMwT OF VETEAINARY PARASIT?OLOGY

R BIHAR V«ETERINARY COLLEGE
PATNA - 800 014

o (B;HAR INDL'A)

i

g i

g s T 2000 TR I W T R
=S e - - ‘?’* s, PR ""“ ' 2 : g ‘ : ;
: s _ I ' ' - ' :




Studies on

Ecto and Endo Parasites ot Quail (Coturnix coturi:ix juponica)

THESIS
SUBMITTED TO THE

RAJENDRA AGRICULTUTRAL UNIVERSITY , BIHAR
(FACULTY OF VETERINARY SCIENCE)
PUSA ( SAMASTIPUR )
By

Reinesh Kumar

(Reg..No. M/Vety.Para//32 of 1998-99)

In partial fulfilment of the requirements
FOR AWARD OF THE DEGREE OF
MASTER OF VETERINARY SCIENCE

IN
VETERINARY PARASITOLOGY

DEPARTMENT OF VETERINARY PARASITOLOGY
BIHAR VETERINARY COLLEGE
PATNA - 800 014
(BIHAR , INDIA)
2000



DEPARTMENT OF VETERINARY PARASITOLOGY
BIHAR VETERINARY COLLEGE, PATNA - 14
RAJENDRA AGRICULTURE UNIVERSITY
BIHAR

CERTIFICATE-I

This is to certify that thesis entitled “Studies on ecto and endo
parasites of quail” (Coturnix coturnix japonica) submitted in partial
fulfilment of the requirements for the Degree of Master of Veterinary
Science (Veterinary Parasitology) of the Faculty of post-graduate
studies, Rajendra Agriculture University, Bihar, is the record of bonafied
research carried out by Dr. Rinesh Kumar under my supervision and

guidance. No part of the thesis has been submitted for any other degree or
Diploma.

It is further certified that such help or information, received during
the course of this investigation and preparation of thesis have been duly

acknowledged.

(Dr. Sﬁ%

Major Advisor



DEPARTMENT OF VETERINARY PARASITOLOGY
BIHAR VETERINARY COLLEGE, PATNA - 14
RAJENDRA AGRICULTURE UNIVERSITY
BIHAR

CERTIFICATE-II

We, the undersigned, Members of the Advisory Committee of
Dr. Rinesh Kumar, a candidate for the Degree of Master of Veterinary
Science with Major in Veterinary Parasitology have gone through the
manuscript of the thesis and agree that the thesis entitled “Studies on ecto
and endo-parasites of Japanese quail”(Coturnix coturnix Jjaponica) may
be submitted by Dr. Rinesh Kumar in partial fulfilment of the

requirements for the Degree.

(Dr.S /ﬁ:}%g:)/

Chairman, Advisory Committee
Members of the Advisory Committee: . }
1. Dr. M.N. Sahay, Assoc.Prof. & Head w
(Co-Major Advisor)
Department of Parasitology ! /
2. Dr. L.N. Prasad, Assoc. Prof., X{” {/\

Department of Pathology. ”
3. Dr. S.B. Verma, Assoc. Prof., Wy

; ; . " ol
Department of Animal Breeding & Genetics. - il
p = " L,"J)k/,'/é \(/-1 ]7t/

4. Dr. V.K.Sinha, Assoc. Prof. & Head.,
Department of Epidemiology & Preventive Medicine

5. C. Jayachandran, Assoc. Prof., @ P
Department of Pharmacology. 60:"’

Dr. Maniml (Nominee Dean, P.G.) fﬁ‘”



DEPARTMENT OF VETERINARY PARASITOLOGY
BIHAR VETERINARY COLLEGE, PATNA - 14
RAJENDRA AGRICULTURE UNIVERSITY
BIHAR

CERTFICATE-III

This is to certify that the thesis entitled “Studies on ecto and
endo-parasites of Japanese quail” (Coturnix coturnix Japonica),
submitted by Dr. Rinesh Kumar in partial fulfilment of the requirements
for the Degree of Master of Veterinary Science (Veterinary
Parasitology) of the Faculty of Post-Graduate studies, Rajendra

Agricultural ~ University, Bihar was examined and approved

on. &K Jun:2001 . ’ }
v '\ LB
Dr. S. R} /Slm |

Chairman,Advisory/Examination Committee

Members of the Advisory Committee:

1. Dr. M.N.Sahay,Assoc.Prof. & Head&g@@'v' %
(Co-Major Advisor) ’ %\\

(Department of Parasitology) XA\'{\
2. Dr. L.N.Prasad, Assoc. Prof,, \ o 2 R
Department of Pathology. W \
3. Dr. S.B. Verma, Assoc. Prof., & ) \M

(
Department of Animal Breeding & Genetics
Befz 0’“’/ » OF

4. Dr. V.K.Sinha, Assoc. Prof. & Head.,
Department of Epidemiology & Preventlve l%gdlcme

5. Dr. C.Jayachandran, Assoc. Prof. ur"""' 00!
1
Department of Pharmacology. Cg\
Dr. Mani Mohan (Nominee Dean, P.G. ﬁ@‘ Q

7(@ 2 Z| \9@ 2]



ACKNOWLEDGEMENT

All good things have to come to an end but then there are the
memories. At this stage of metamorphosis in retrospect, I would like to
thank all those who have helped me to see this day. To begin with, I
would like to express my sincere thanks to my cogent and perépicacious
major advisor Dr.S.R.P.Sinha, Associate Professor, Department of
parasitology for his sagacious guidance, ingenious appreciation, moral
boosting and overall his homely behaviour throughout the course of the
research work and preparation of this manuscript.

I am profoundly thankful to Dr. M.N.Sahay, Associate Professor &
Head, Department of parasitology, for his technical guidance and
impeccable suggestions during the entire phase of my research work. I am
also grateful to Dr. L.N.Prasad, Associate Professor, Department of
Pathology for his help in gross and histopathological studies and erudite
advice during the course of this study.

Every cloud has a silver lining. The arduous task of statistical design
and data analysis was made easy by the kind co-operation and help of Dr.
S.B.Verma, Associate Professor, Department of Animal Breeding and
Genetics. I am highly obliged to him. My thanks are also due to Dr.
V.K.Sinha Professor & Head , Department of Veterinary Epidemiology &
Preventive Medicine, and Dr. C. Jayachandran , Associate Professor,
Department of Pharmacology, for their erudite suggestions and necessary
facilities provided during the course of my research work.

I do express my sincere gratitude to Dr. B. N. Prasad,
Associate Professor & Head, Department of Veterinary Public Health and
Dr. K.G. Mandal, Assistant Professor, Department of Genetics for their

timely and valuable suggestions.




I am highly obliged to Associate Dean- cum- Principal, Bihar
Veterinary college, Patna, for providing necessary facilities to carry out the
research work successfully.

Things would have been really difficult without the presence of my
seniors, juniors and research colleagues, who have never hesistated to
extend a helping hand whenever it was required. I would like to thank
Dr.Vivek Kunj, Dr. Vikash Sahay and Dr. Khawaza Ashfaq for their
immense help, when it was needed most.

The help rendered by the all technical and non-technical staff of the,
Department Of Parasitology, deserves appreciation. I must appreciate the
assistance of Sri Narendra, Laboratory technician ,who helped me
constantly throughout the course of my research work.

The photography service rendered by shri A.K. Sinha gratefully
acknowledged.

Lastly, I feel for the suffering of all quails, which relinquished their
precious life to keep my research work alive.

In the end, I must place on record my appreciation to my family
members, specially my father Dr. Basant Kumar Sinha, without whom the

sailing through would have been a sink.

And at the end of it all I thank my ‘stars’ !!

e S\:’W

W
( Rinesh Kumar)




CONTENTS

CHAPTER DESCRIPTION PAGE NO.
CHAPTER - 1 INTRODUCTION 1-4
CHAPTER - II REVIEW OF LITERATURE 5-17
CHAPTER - Il | MATERIALS AND METHODS 18-26
CHAPTRE - IV | RESULTS 27-45
CHAPTRE - V DISCUSSION 46-67
CHAPTRE - VI | SUMMERY 68-72

REFERENCES I-X




CHAPITER - I

G )

IN'TTRODUCTION



INTRODUCTION

Japanese quail a natural habitat of Japanese island belongs to class -
Aves, family - Phasianidae, genus - Coturnix and hence the name Coturnix
coturnix japonica. Coturnix quail have been referred to in the Bible as a
source of food. Anyone who researches into the beginning of quail farming
may find the origin in a Japanese desire for quail eggs as an antidote for
reputed cure for tuberculosis. Japanese quail was domesticated in Japan,
China and Taiwan as early as sixteenth century. Japanese recognised the
unique abilities of hardness and adaptability to diversified agro - climatic
conditions in quails. The use of domesticated coturnix quail as a source of
egg and meat for human consumption, gained commercial status in Japan
during the 20th century. At present coturnix quail provides large quantities
of egg and meat for human consumption in Japan, Hongkong, Italy,
France, United States of America, China and Denmark. These countries are
leading in commercial farming of quail. In Italy and France 80 million and
96 million quails are produced every year. Quail industry in Honkong is
having the turnover of more than 48 million dollar annually (Prakashbabu
et al., 1980 ). In Denmark the first quail slaughter house having"a/ current
production capacity of 500 quails/hour likely to expand to 1000

quails/hour soon, has been built very recently.

Recognising the immense potential of quail as an alternative to
poultry farming in providing gainful employment, supplemeniary income
and as a valuable source of meat, egg, this avian species was introduc;ed in
India by the Central Avian Research Institute (CARI), Izatnagéf in 1974.

The concerted research and development efforts have made since then



have lead not only to the rapid propagation of this avian species but also in
the establishment of several small to large quail farms in different parts of
the country. The time is not far off when quail production will acquire
commercial proposition on a wider scale and become an important segment
of fast expanding Indian poultry industry as quail meat being a delicacy
and said to possess many medicinal properties fetches always better price
than meat of other avian species. Besides this, quail meat has no religious
taboo and thus acceptable to various religious group as a good source of

animal protein.

Japanese quail a fairly domesticated economic avian species is
ideally suited for commercial rearing for egg and meat purposes under
intensive conditions, because it possess some unique characteristics, such
as , fast growth rate, earlier sexual maturity, high rate of laying, short
generation interval, less floor space and feed requirement and above all
easy and convenient management. Owing to minimum capital outlay
required for quail farming and quick return over investment made it is not
surprising to find commercial quail production being promoted

increasingly in number of countries.

Quail are susceptible to a number of infectious diseases.
Almost all the common disease of chicken have been reported in quails.
(Mohanty and Verma, 1982). It has already been recognised that the quails
are susceptible to a large number of ecto and endo- parasites ( Doster et
al.,1980 and Davidson et al.,1980). Ectoparasites survive on their host as
true parasites and may affect the health of the host through direct damage
as well as through transmission of number of infective agents such as

bacteria, viruses, fungi and parasites etc. These may be host specific in




many species. Various endoparasites such as protozoa and helminths may
also inflict heavy economic loss to quail industry. Important diseases
caused by protozoa include coccidiosis, cryptosporidiosis and
histomoniasis. Hexamita, Chilomastix and Trichomonas sp. have been
associated with diarrhoea and mortality in quail. Even 100% mortality has
been recorded during a outbreak due to Histomonas meliagridis. Among
the helminthic infections capillarids, ascarids, caecal worms, gapeworms
and visceral larva migrans are common and important disease of quails.
Tapeworms are occasionally seen and may be numerous (Hafeez,1989).
Trematodes and acanthocephalans are also poorly represented in quails
(Kellogaand Calpin,1971). These diseases fall under the broad term “worm
infestation” and are capable of causing an appreciable loss of revenue in
course of time. The damage done by these infestations is quite small in the
begining in a flock. However, it is not so simple or innocent matter to be
set aside so lightly. If proper and timely care is not taken the quail keepers

may be faced with the bleak prospect of closer of establishmenty

Different ecto and endo-parasites may cause various health problems
such as irritation, indigestion, emaciation, anaemia, diarrhoea, enteritis,
weight loss and fall in egg production etc. So, these parasites affect the
revenue receipts of a quail farm to a great extent. In fact it could be said
that the worms eat into the profits of the quail farms. A prosperous and
healthy quail flock can soon be turned into an ill, parasitised, loosing
concern by these worm infestations. So , it is very necessary to control the
parasitic infestations in the quails, otherwise it will adversely affect the
profitability and economy of the farmers who are taking quail farming as a

small agro-industry.




The literature on the parasitic disease spectrum of this novel avian
species is scanty and no systematic studies appears to have been
undertaken in this country, especially in Bihar on the prevalence of ecto
and endo-parasites of this bird. Hence, the present work was envisaged to
study the prevalence of different ecto and endo-parasites with the

following objectives:-

1.  To study the prevalence of the parasitesin respect to its
occurrence in various seasons, age and managemental

conditions.
2. To identify the species of different ecto and endo-parasites
which are prevalent in disease or outbreak conditions, if any.

3. To study the various haematological changes haemoglobin
percentage, total erythrocytic count, total leucocytic count,
differential leucocytic count and erythrocyte sedimentation rate

|
of the birds naturally affectea’;/ parasites and will be compared

with the healthy birds.

4. To study the pathology (gross and microscopic ) of the

affected bird particularly the liver and gastrointestinal tract.
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REVIEW OF THE LITERATURE

”

. Natt and Herrick (1955) suggested haematocrit as a quick and easy

method for determining the severity oﬂhaemmorh;gain Eimeria tene"llammquﬁ“
infection of chicken. They reported decreased packed cell volume (PCV)
on day five and six in E. tenmella infection accompanied by parallel

decrease in erthrocytic count.

Atwal et al. (1964) for the first time made haematological studies
in the Japanese quail from birth to maturity. The erythrocytic count ,
haematocrit and haemoglobin concentration of coturnix showed an over
all increase during the growth period. The mean corpuscular volume
(MCV) and to a lesser degree the mean corpuscular haemoglobin (MCH)
decreased during growth, the mean corpuscular haemoglobin
concentration (MCHC) did not change appreciably. There was no
significant difference in total leucocyte count during the development.
The lymphocytes and heterophils were most abundant with the
lymphocytes being the predominant type to sexual maturity. Thereafter

the two cell types were present in equal number.

-Bhatia et al. (1965) reported a new species of coccidia i.e. Eimeria
bateri from the patches of small intestine of Indian grey quails (Coturnix
coturnix coturnix). The patches revealed distinct lesions characterised by
small congested and oedematous areas, which on scraping yielded
gametogonic and oocystic stages. The information on the various
endogenous stages was provided by histological study of the intestinal

tissue. The endogenous stages viz., schizonts, macro -and micro-



gametocytes, observed by these workers were mostly confined to the lower

lesions of the small intestine.

Shellenberger et al. (1965) compared the visual and electronic
methods for counting of erythrocytes and leucocytes in Coturnix quail.
Visually, leucocytes were counted using the procedure of Ree and Ecker
(1923) whereas the electronic technique was based on preferential lysis of
erythrocytes prior to lysis of leucocytes. They suggested that because of
the speed and apparent accuracy of the electronic counting procedures,
these methods may be adopted and used for routine enumeration of

leucocytes and erythrocytes in quails.

Mazurkiewicz et al.(1967) made report on E. fenella in a flock of
caged Japanese quail from an outbreak of caecal coccidiosis resulting

in blood stained diarrhoea and enlargement of caecum and erosion of
intestinal mucosa.

- Mukkur and Bradley (1969) observed that single dose of 5,000 or
more E. tenella oocysts to the birds resulted in a singnificant drop in
packed cell volume (PCV) and haemoblobin value at six to seven days
after exposure. This reduction was proportional to the intensity of the
disease which in turn depended on the number of oocysts used for
exposure The decrease in PCV was accompanied by a decrease in
haemoglobin value.

~ Kellogg and Calpin (1971) did an extensive literature review and
prepared a check list of diseases and parasites reported from the bobwhite
quail (Collinus virginianus). The check list included four viral, 15
bacterial énd 2 mycotic diseases. Parasitic diseases included were 12
protozoan, one trematode, 13 cestodes, 3 acanthocephalan, 13 nematodes

and 39 arthropode parasites. Forty species of helminths have been
6




recorded from the bobwhite. Cestodes and nematodes make up the bulk of
this number. Trematodes and Acathocephalans are poorly represented.

> Nirmalan and Robinson (1971) examined blood samples of thirty, 2-
week old unsexed chicks, 25 adult males, 30 non-laying hens to
characterise haematological norms in Japanese quail ( Coturnix coturnix
japonica) under various physiological conditions ,such as, age, sex and
laying. Young quails had significantly lower erythrocyte counts, packed
cell volumes, haemoglobin content, mean corpuscular haemoglobin
concentrations, number of thrombocytes, percentage of lymphocytes and
plasma protein levels than did the adult males and non-laying hens. The
total leucocyte count of the young birds was not significantly different
from that of the males and just different from that of the non-laying hens.
The young birds also showed a higher mean corpuscular volume, mean
corpuscular haemoglobin and percentage of heterophils and monocytes in
comparison with the adult males and he non-laying hens. A comparison
between males and females showed that males had a higher erythrocytic
count, packed cell volume and haemoglobin content and a lower
concentration of plasma protein than the adult females. Excepting for an
elevated count of eosinophils, no influence attributed to laying was
observed.

.- Norton and Peirce (1971) studied the life cycle of Eimeria bateri in
the Japanese quail (C.cjaponica) as an alternative host. The first
generation schizont developed in the glands of the duodenum and upper
part of the intestine, whereas 2nd, 3rd and 4th generation schizonts and
gametocytes occurred in the villous epithelium. There was a gradual

spread along the small intestine until the whole organs was affected. The




prepatent period of four days and the patent period of six days were -—-
recordegl_.//')

- Shah and Johnson (1971) investigated an outbreak in a flock of
Hungarian quail (C.c. coturnix) due to Eimeria bateri maintained for
laboratory use in USA. Lesions were observed in the duodenum and the
lower part of intestine including the caecal neck of the dead bird.

Tsunoda and Muraki (1971) investigated a new species of
coccidium Eimeria uzura from duodenum and upper part of the small
intestine which resembled E. coturnicx and E.bateri in the morphology of
oocysts except for the presence of micropyle. A pure strain of this species
was obtained by the single oocyst infection mehod.

Acedo and Reguera (1972) reported an outbreak of coccidiosis in.
Spain, due to E.bateri in Coturnix coturnix coturnix farm consisting of
10,000 birds of 2 months of age. Ten percent of the population was
affected, which resulted in 1% mortality,

-Hansen and Robel (1972) studied seasonal trends in prevalence of
nematodes and cestodes in bobwhite quail during a three year period in
Kansas, USA. Their study revealed a peak prevelence of cestodes in the
spring and peak prevalence of nematodes in November and February. The
total prevalence of helminthiasis in their study was 23 %.

Sawada and Funabashi (1972) recorded for the first time a new

avian cestode , Metroliasthes coturnis from the small intestine of Japanese -

’
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quail in Japan.
_Tsutsumi (1972) described a highly pathogenic new species of
coccidium E. tsunodai from Japanese quail, which infect the caeca alone

extensively and induced symptoms of caecal enteritis.



_ Alwar and Lalitha (1974) recovered different mites from 10 quails
(C.c. coturnix) procured from the market in Madras. The mites were
belonged to family Analgidae (feather mites), Petrolichidae (Feather mite),
Dermoglyphidae (shaft mites) and Epdirmoptidae (skin mites).

Panda and Tripathy (1974) studied the effect of age on the
susceptibility of coccidial infection in chickens.

Mohan and Pande (1976) described 14 most common diseases of
Japanese quail.Of which parasitic diseases described were coccidiosis,
trichomoniasis and toxoplasmosis.

- Panda (1978) identified E. bateri from an outbreak of coccidiosis
among 10 to 15 day old quail chicks (Coturnix coturnix Japonica) causing
watery reddish diarrhoea. This was based on the morphology of oocyst and
post mortem lesions of dead birds. The macroscopic changes at autopsy
were also described.

" Doster et al.(1980) collected 480 samples from Bobwhite quail from
nine areas belonging to four states of Southeastern United States. Twenty
one species of ectoparasites in 19 genera was recorded. Of the 21 species,
five had not previously been recoeded from this host. These were Ixodex
minor Neium, Neotrombicula whartoni Ewing, Dermoglyphus species,
Microlichus species and a species of Rivoltasia (near R. coturnicola ).
Data were presented on the prevalence, geographical location, host age and
number of quails infected from each species . No significant lesions were
observed.

- Dhillon et al.(1980) diagnosed an outbreak of histomonad infection
in a flock of about 850 bobwhite quail. Mortality was 95% over a 3-week
period. The most prominant gross pathological lesions were in the liver
showing occasionally disseminated white foci of necrosis, 1 to 2 mm in

9



diameter and subcapsular multifocal splenic necrosis. Lower intestinal
lesions were infrequent. Histological examination of liver and spleen
sections revealed focal necrosis associated with variable number of
protozoal organism identified as a Histomonad sp. Identification of
protozoa was ascertained by electron microscopy. Histomonads were
isolated from affected quail livers and propagated in specific pathogen free
chicken embroys. Lesion produced in embryos were evaluated. Isolates of
the organism were used to reproduce the disease in young bobwhite quail.

- Davidson et al. (1980) made helminthological studies of 120 adult
and 465 juvenile Bobwhite (Colinus virginianus) from Leon county,
Florida, during a one year perioc} revealed seven common (> 30% -
prevalence) species including Raillietina cesticillus, R. colinia,
Cheilospirura spinosa , Cyrnea colini, Heterakis bonasae, Tetrameres
pattersoni and Trichostrongylus tenuis. Less frequently found helminths
included Hymenolepsis sp., Rhabdometra odiosa, Mediorhynchus
papillosis, Aproctella stoddrdi, Dispharyns nasuta, Gogylonema
ingluvicola, Strongyloides avium and Subulura species. Juvenile bobwhite
had acquired infections of 6 of the 7 common helminths by July and all
seven species by August. A shift from a predominance of immature to
mature parasites was noted with increasing age of juvenile bobwhites.
Patterns of acquisition of common helminths by juvenile bobwhite
followed both linear and non-linear (plateau effect) trends when compared
to the age of the host. By mid winter total helminth burdens of juvenile
birds approached levels in adult. Cheilospirura spinosa, C.colini and T.
pattersoni showed marked peaks in transmission between June and
September. The two caecal nematodes, H .bonasae and T. tenuis, showed
seasonal shifts in relative abundance with H. bonasae predominating

10




during the summer and T. fenuis predominating during the winter. Lesions
attributable to helminths were rare and involved minimal tissue damage.

Reed et al. (1981) diagnosed severe non-suppurative meningo-
enc;phalitis with multifocal areas of malacia as the cause of a progressive
neurological disorder in the flock of 85 bobwhite quails. The histological
alterations were shown to be associated with the larval migration of the
common roundworm of the raccoons, Baylisascaris procynosis.

‘Than et al.(1982) reported cryptosporidial infection in four weeks
old C.coturnix quail on electron microscopical examination of the affected
epithelium of lamina propria, trachea, bronchi and nasal cavity.

“Ruff et al.(1984) reported mixed coccidial infection consisting of
65% E. uzura, 35% E. tusnodai and 2% E. taldykuragalia from natural
outbreak in Japanese quail from Maryland, U.S.A. The coccidium was
found to heavily infest the lower part of the duodenum and jejunum and
moderate in the ileum, although some oocyst were found in the caecum
and large intestine. The pathogenicity caused by E. uzura in Japanese quail
was discussed in terms of gross lesions , blood parameters, egg production
and hatchability and its relationship to age.

. Uchida et al.(1984) studied cycles of cestode, Choantaenia
infundibulum in Japanese quail. They found that cysticercoides developed
into adult in 8 to 12 days in quails and then gravid proglottides were
passed in faeces.

- Mazhar and Bano (1985) reported superficial erosion and
hypertrophy of villi after 48 to 72 hours of infection with E. garnhami in
quails. Severe tissue damage was evident after 72 to 96 hours with erosion

and sloughing of the tissue. There was loss of continuity of the epithelial

11




cells , tunica propria and muscle cells of muscularis mucosa. In chronic
heavy infection infracts , oedema and atrophy of tissue were observed.

-~ Hoerr et al. (1986) reported fatal _diarthoea™in quail due to
Cryptosporidium sp. At necropsy, the small intestine showed clear fluid
content and the caecum was distended by brown foamy fluid.
Histopathological findings in the small intestine were shortened villi with
detached enterocytes at the tip. Electron microscopy revealed that
microvillus border was colonised by numerous round to oval
Crytosporidium sp. measuring 2-4pum in diameter.

“Ritter et al. (1986) studied an acute enteric disease of young pen
raised Bobwhite quails. Affected quails had white, watery diarrhoea
accompanied by dehydration and subsequent death. Mortality from hatched
to 17 days of age ranged from 30 to 45 percent in the three flocks
examined. Small intestines were thin walled and distended with fluid and
gas. Microscopic lesions in the intestinal tract consisted of villus atrophy,
villus fusion and sloughing of cells at the tip of the villi in duodenum,
jejunum and ileum. prtosporididr;}p.‘and Reovirus were identified in -

e (/\‘/ X
affected quails. m%%x_\j"‘“‘g/\‘

Moore et al. (1987) recorded a total of 12 helminthic species from
intestine of 128 Bobwhite quails. The species of helminths were
Cheilospirura spinosa, Cyrnea colini, Dispharynx nasuta, Gongylonema
ingluvicola, Heterakis isolonche, Tetrameres pattersoni, Trichostrogylus
tenuis, Raillietina cesticillus, Raillietina colinia, Rhabdometra odiosa,
Mebiorhynchus papillosis and Brachylaema sp.

/Rao et al. (1987) reported E. uzura to be another common prevalent
Eimerian species of Japanese quail associated in mixed infection with E.
bateri at Central Avian Research Institute (CARI) quail farm at Izatnagar.

12




.- Panda et al. (1988) investigated coccidiosis in quail in two quail
breeding farms from January,1986 to December,1987 and recorded several
outbreaks of disease. They screened 480 faecal samples, out of which 416
(86.6%) were found positive for coccidial oocysts. The oocyst load and
death rate in birds of 1-3 weeks of age were maximum during winter
season, while minimum deaths occurred during summer. Higher death in
young chicks were directly related to susceptible age together with
ingestion of large number of oocyst from unhygienic battery brooders. The
common gross lesions were enteritis, balloning and bleaching of intestine
and caeca. Few haemorrhagic spots were also noted on caecal surface.
Morphological and biometrical studies and cross infection with oocysts
isolated from faecal and intestinal scrapings revealed mixed infection with
three species of Eimeria viz, E. uzura, E. bateri and E. tsunodai. Mortality
in relation to oocyst load was higher in California line than the German
line.

_-Hafeez (1989) described symptoms, diagnosis, gross pathology and
control of some of the diseases of quails caused by different protozoan and
helminths.

- Moore et al.(1989) made study on helminths of California quail
(Callipepla californic) and Mountain quail (Oreortyn pictus).The study
was conducted at E.E.Wilson wildlife area near Monmouth, Oregon,USA
from February 1986 to November 1987. Eighty birds were infected with
three species of nematodes, Hetrakis isolonche, Dispharynx nasuta and
Capillaria species of nematodes and two species of cestodes
Rhabadometra-odiosa and Davainea species. Apart from Dispharynx
nasuta, prevalence did not exceed 5%, despite mesic conditions in the
collection areas. Two mountain quails were collected from Lane country,
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Oregon, USA near blue river reservoir, both were infected with the
nematode Trichostrongylus tenuis.

Biswas et al. (1990) studied the infectivity of oocysts of Eimeria
tenella ix@;a@quail . They observed no clinical symptoms in infected
quails but the ;ﬁails started passing oocysts since six days till day eight
when all were sacrificed.

-~ Boggs and Peoples (1990) observed for the first time that
Physalopterid larvas were found in 5 of 64 quails examined from
Northeastern Oklahoma, USA. Coiled larvas were associated with necrosis
and granulomatous reaction.

- Moore and Simberloff (1990) found 12 species of intestinal
helminths in 158 Northern Bobwhite quails (Colinus virginianus ) in
Northern Florida, U. S.A., from 1983 to 1984. Of these six species were
common : the cestodes, Raillietina cesticillus and Raillietina colinia, the
caecal nematodes, Heterakis isolonche and Trichostrogylus tenuis, the
proventricular nematode, Dispharynx nasuta, and the gizzard nematode
Cyrnea colini. Four pairs of species had statistically significant numerical
associations. The cestodes were negatively associated, and positive
associations existed between the caecal nematodes, R. cesticilus-D. nasuta
and H. isolonche-C.colini. When) either/ ceacal nematodes was present in
high densities, H. isolonche shifted its location, indicating a possible
negative interaction. There were some intraspecific relationships between
cestodes density and mean location, location variance and biomass. In
addition, R. cesticillus biomass was negatively corrlated with R. colinia
density. This community, while not characterised by high species, is

readily colonised and exhibits evidence of inter and intraspecific
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interaction. It does not conform to current models of parasite community
structure.

Pahari and Sasmal (1991) made study on the migration and
distribution of 7. canis larvae in tissues of Japanese quail infected orally
with 5x10° infected eggs. Larval yield at necropsy from various tissues and
organs of quail varied from 4.72 to 7.54% of the infected eggs inoculated
within the periods of 1 to 60 days. The percent inoculum recovered at
necropsy was highest on day 60. Most of the larvae were found in the liver
throughout the period and only a few migrated to other tissues such as
lungs, heart, muscle and brain. Later in 1991 Pahari et al made Study oh
experimental infection of Japanese quail with | Toxocara canis larvae
through earthworm. Pe _

Naveen and Arun (1992) described the diagnosis, prevention,
treatment and pathology of several diseases. The disease caused by
nematodes are Cappilaria contrarta, C. obsignata, Syngamus tracheaq,
Dispharynx nasuta, Cyrina colini, Trichostrongylus pergracillis, T. tenuis,
Heterakis gallinarum, Baylisascaris procynosis are described. The
different protozoal diseases described were Coccidiosis (Eimeria spp.),
Histomoniasis  (Histomonas — meleagridis), — Crytosporidiosis  and
Haemoproteus lophortyx infection.

_Patro et al. (1992) studied the occurrence and pathology of lesions
in 650 adult quails at necropsy to elucidated the spectrum of diseases
causing mortality in Japanese quail. Of these, 90 quails showing specific
pathological lesions were collected for histopathological studies to
ascertain the cause of death. Along with other diseases, ascariasis was
found one of the cause of mortality. The species identified was Ascaridia

galli which were found admixed with catarrhal exudates in the intestine.
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Rao and Sharma (1992) studied the prevalence of different coccidial
speciesl/affecting Japanese quails (Coturnix coturnix japonica) in the states
of Andhra Pradesh, Tamil Nadu, Haryana, Uttar Pradesh and Union
Territory of Delhi,on the basis of examination of faecal droppings and
intestinal scrapings collected at the time of necropsy. The criteria for
indentification/confirmation of the coccidial species were based on
morphological studies of the unsporulated and sporulated oocysts,
sporulating time, parasite habitat, prepatent period and post-mortem
changes observed in spontaneous cases at necropsy/slaughter etc. The
incidence in 1080 topotypes collected was 16.11%. The intestinal
coccidiosis accounted for 16.11% and caecal coccidiosis for 4.65% cases.
Mixed infection of E.bateri and E. uzura was recorded.

~Kundu et al. (1993) made studies on some haematological and blood
chemistry parameters in young female quails (1.5 months old), adult quails

( 3 months male and laying females) and old quails ( one year old females)

compared with the other groups. Young quails had lower haemoglobulm

—
levels and erythrocytic counts than adult males, while level of serum

protein and calcium were quite high. In the adult males serum cholesterol
was higher. In old birds the level of all the parameters were low.

. Movessian and Pkhrikian(1994) conducted an experiment in which
100 Japanese quails were infected with Ascaridia galli and Hetrakis
gallinarum. The result obtained suggested that 4. galli requires 30-33 days
to reach maturity while H. gallinarum requires 20 - 25 days to reach
maturity. The average infection prevalence in quails was 87.5%. It was
found that the nematodes developed in host (quail) without exerting

noticeable influence on each other.
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Gonzales-Alcyna (1997) studied the endo and ecto parasitess of 114
California quails in the province of Nuble in Central Chils . Of the 114
quails, 24 (21.1%) had endo-parasites and all 114 (100%) ha;1d ecto-
parasites. Of the endo-parasites, the cestode Anonchotaenia species , the
nematodes Dispharynx nasuta, Heterakis gallinarum and Cappilaria
caudinflata were dected in 7.9, 4.4, 3.5 and 1.8 percent of birds
respectively. Among coccidian parasites Eimeria spp. and Eimeria tenella
were detected in 3.5 and 2.6 percent of birds respectively. Among ecto-
parasites, Megninia ginglymura, Pseudolichus spp., Amblyomma spp. and
unidentified Trombiculidae were detected in 100, 43.13 and 11.0 percent
of birds respectively. Among insects Epicolinus and Zlotorzyckella stafani
wer@e@in 28 and 60 percent of birds respectively.

William et al. (1997) reported for the first time nematode larvas in
the brain and iung of a adult male quail. The species identified was

Baylisascaris on morphological and histopathological criteria.
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MATERIALS AND METHODS

The present investigation aimed to study the prevalence of different

ecto and endo parasites of the Japanese quail (Coturnix coturnix japonica),

the different haematological changes and histopathological examination of

the affected intestine and liver.

COLLECTION OF MATERIALS

Japanese quail (Coturnix coturnix japonica) belonging to Central

Poultry Farm, Patna, Bihar Military Police Poultry Farm,

Patna and local

market in and around Patna, constituted the materials for the present study.

One hundred fifty skin scrapings, three hundred faecal samples and three

hundred intestinal scrapings were screened to know the status of different

ecto and endo parasities prevalent in Japanese quaiD The details of

materials collected from young ( less than 8 weeks) and adult birds (more

than 8 weeks) in different seasons has been depicted in Table-1.

Table :1. Details of samples collected

S.N [ SEASONS | ECTOPARASITE ENDOPARASITES

Skinscraping |Faecal samples.

Intes.Scrapings

Young| Adult Young |Adult ([Young. [Adult.
1. | Monsoon 25 25 50 50 50 50
2. | Winter 25 25 50 50 50 50
3. | Summer 25 25 50 50 50 50
TOTAL 75 75 150 150 150 150

N.B.:- Monsoon constituted from July to October months.
Winter constituted from November to February
Summer constitute from March to June
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FAECAL SAMPLES:- Faecal droppings were collected in sterile
plastic vials. These vials containing faecal sample were properly labeled
depicting the sample number, age of the birds, place and seasons. These
vials were brought to the laboratory within an hour of collection. In case
where delay was anticipated in processing of the samples a few drops of
10% formaline was added to the sample to preserve the morphological
characteristic of helminthic ova and protozoal cysts.

INTESTINAL SCRAPINGS :- The gastro-intestinal tract and the liver
of the birds were collected and brought to laboratory as soon as possible.
Portion of the liver and gastrointestinal tract showing characteristic
changes were kept in 10% formaline for histopathological studies.

BLOOD :- The whole blood of apparently healthy and naturally
parasitic infected birds of young and adult age groups were collected and
studied for the haematological parameters such as Haemoglobin
percentage (Hb%), Total Erythrocytic Count (TEC), Total Leucocytic
Count (TLC), Differential Leucocytic Count (DLC) and Erythrocyte
Sedimentation Rate (ESR).

Method of Blood Collection:

Anticoagulant:-Anticoagulant mixture of the following composition

was prepared as described below:-

Potassium oxalate - 0.8gm
Ammonium oxalate - 12gm
Distilled water - 100 ml

The above anticoagulant mixture is known as “Heller Pouls Oxalate
mixture”. Small sterilized empty neutral glass vials were filled with 0.25
ml of anticoagulant mixture and were dried in an oven below 60°C

(Sharma,1967).
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Collection of blood:- 2 to 3 ml. of blood was collected in vials
containing dried anticoagulants from the wing vein of birds with the help
of sterilized disposable syringe after removal of feathers and proper
sterilizing the surface with 70% alcohol. For DLC thin and uniform smears
were prepared on a clean and grease free slides. Smears were dried in air
and properly labelled.

SKIN SCRAPINGS :- Skin scrapings were collected with the help of
scalpel from the suspected lesions on a clean dried paper and also the
whole of the body was throughly searched for the presence of any
ectoparasites.

EXAMINATION OF COLLECTED MATERIALS

FAECAL SAMPLES :- The collected faecal samples were examined
by following methods:-

Direct smear examination:- Normal saline preparation and iodine
preparation of the faecal samples were prepared for examination of
protozoal cysts and helminthic ova. The above preparations were examined
first under low power objective and then under high power objectives for
detailed diagnosis.

Concentration method :- The following concentration methods
were done for detection of the cysts and ova of different parasites.

Salt floatation technique:- This method is a qualitative test for the
detection of nematodes , cestodes eggs and protozoal oocyst in the faeces.
It is based on the separating of eggs from faecal materials and
concentrating them by means of a saturated salt solution of specific gravity
1.20.This was prepared by allowing an excess of common salt to boil in a
basin until a scum forms on the surface. When cooled, it is stored in a
bottle, leaving an excess of undissolved salt at the bottom.

20




About 1 to 2 gms of faecal sample triturated in motor and pestle by
addition of small amount of saturated salt solution. The aliquote was then
strained through a wire mesh and the filtrate was kept in a small glass vial.
The final filling of the vial is carried out by means of a dropper, until a
convex miniscus is formed. A clean microscopic slide was kept on the vial
in such a way that it should touch the upper convex miniscus of the fluid.
This preparation was allowed to stand about 30 minutes after which the
microscopic slide was quickly lifted, turned over smoothly so as to avoid
spilling of the liquid and immediately covered with a cover slip. This
preparation was examined under the microscope. The examination was
conducted within 25 to 30 minutes after preparation so that ova/oocysts
may not start distorting, due to osmosis.

Sedimentation technique:- This technique is a qualitative method
for detecting trematodes eggs. 1 to 2 gms of faecal sample was triturated in
mortar and pestle with the addition of distilled water. The suspension was
then filtered through wire mesh and the filtrate was centrifuged at 2,000
rpm for 10 minutes .The supernatant fluid was discarded and the pellet was
broken by a glass rod and a drop from this was taken on a clean
microscopic slide and then covered with a cover slip. This preparation was
examined first under low and then high power of the microscope .

Identification of protozoal oocysts and helminthic ova:- The
identification of protozoal oocysts and the helminthic ova was done as
described by Solusby (1982) and Yamaguti (1959 and 1961).

Protozoal oocyst for coccidial spp. were also identified by the
characters described by Tyzzer, 1929; Bhatia ef al. 1965; Tsunoda and
Muraki, 1971; Shah and Johnson, 1971; Norten and Peirce,
1971;Tsutsumi, 1972;Levine, 1973 and Ruff et al. (1984).
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Faecal samples showing presence of coccidial oocysts were mixed
with 2.5% potassium dichromate (K,Cr,0O5) solution .The suspension was
poured into petri dish to a depth of 5 mm and allowed to sporulate at room
temperature. These samples were examined under microscope from time to
time to note the sporulation time. Only those oocyst which contained all
the four sporocyst were considered to have complete the sporulation. After
complete sporulation the sporulated oocyst were identified on the basis of
their morphological features described by the above authors.

SKIN SCRAPINGS:- The collected materials were first directly
examined in normal saline preparation under dissecting microscope. If the
material was too dense for direct examination, it was boiled in 10% KOH
to dissolve the debris and other unwanted materials. After that material
was centrifused and the sediment was examined under low and high power
of the microscope. If the material was suspected for any ectoparasites it
was identified by the method of Ansari (1955) , Sen and Fletcher (1962)
Solusby (1982) and Urquhart et al. (1996).

INTESTINAL SCRAPINGS :- The gastrointestinal tract was placed in
a metal tray containing some lukewarm water. Intestine was cut along with
their entire length and all visible helminths were recovered and the gross
pathological lesions were noted ,if any. The mucosae were carefully
examined for parasites and then scrapped with a slide to recover any
embedded worm or larva. The material was collected in petridish and a
little portion was examined by taking them in watch glass under dissecting
microscope. Wet mount smears of mucosal scrapping were also made and
examined directly under the microscope for the presence of oocyst,

merozoites and schizonts of different stages of protozoal parasites.
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The collected nematodes were washed by shaking in 0.9% saline
and immediately dropped into 5% formal saline to fix them in an extended
state. The staining of nematodes was not done and these were examined
microscopically after clearing them in lactophenol. Cestodes and
trematodes were fixed and stained . All the detected helminths were
identified as described by Yamaguti (1959 and 1961) and Solusby (1965
and 1982).

SEASONAL PREVALENCE :- Seasonal variations in the prevalence of
different ecto and endo ( helminthic and protozoal ) parasites in Japanese
quail were studied in the present investigation: According to the regional
weather conditions the period of study was divided into Monsoon (July to
October), Winter (November to February) and Summer (March to June).
Altogether 150 skin scrapings (50 scrapings in each seasons) were
screened for the presence of any ectoparasites. For endoparasites overall
three hundred faecal samples and three hundred intestinal scrapings were
screened. Out of them 100 faecal samples and 100 intestinal scrapings
were screened in all three seasons (Table-1).

- MANAGMENTAL CONDITION:- In the present investigation
managmental conditions adopted by various farms in the context of
sanitation, type of rearing (Deep litter or cage system) feeding, watering
were also examined.

BLOOD SMEAR :- Fresh blood smears were prepared with the
collected blood, stained with Giemsa stain and examined under oil

immersion lens to detect the blood protozoan infection as per method

described by Solusby (1982) and Rubrah (1985) ~
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HAEMATOLOGICAL STUDIES :-

For the determination of various haematological parameters the
tests were carried out by the methods of Jain (1986).

Haemoglobin Estimation :- Estimation of haemoglobin was done
by Sahli’s acid haematin method. In this method blood was diluted with
N/10 Hel and colour was matched with a permanent coloured glass
standard of haemoglobinometer. Briefly, N/10 Hcl was taken in a diluting
tube upto the mark 10. Blood is taken in Hb pipette up to 20 c.mm. mark
and blown into diluting tube and rinsed well. After 10 minutes distilled
water was added drop by drop and mixed well with glass stirrer until it has
exactly the same colour as the comparison standards. The reading was
noted which indicates the percentage of haemoglobin.

Erythrocytes sedimentation rate (ESR):-

Estimation of ESR was done by Wintrobe’s method with the help of
Wintrob’s haemocratic tubes. The collected blood for ESR was sucked
upto 0 mark and was allowed to stand in Wintrobe’s rack in vertical
position and the reading was taken at every one hour.

Total Erythrocytic and Leucocytic Count :-

As the avian blood cells (both erythrocytes and leucocytes) are
nucleated so the methods used in the mammals are not followed . Here a
special diluting fluid as suggested by Natt and Herrick (1952) was used.

The composition of the diluting fluid was as follows :-

Sodium sulphate 2.5 gms
Sodium chloride 3.88 gms
Potassium hydrogen phosphate 0.25 gm
Di-sodium hydrogen phosphate 2.91 gms
Formaline (37%) 7.50 ml
Methyl violet 2B 0.10 gm
Distill. water 1000 ml.
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All the above components were dissolved in a volumetric flask.
After standing it for overnight the solution was filtered through fine filter
paper and the pH was adjusted to 7.4
Total erythrocytic count :- Blood was sucked in a R.B.C. pipette up to
0.5 mark. The tip of the pipette is then wiped and dipped vertically into the
above mentioned diluting fluid, which is then gently sucked up to 101
mark. Air bubbles were avoided at the time of drawing the diluting fluid in
the pipette. The content of the pipette is mixed with the twisting motion.
The counting chamber of the haemocytometer and the coverslip were
cleaned properly and the R.B.C. counting chamber was focused under low
magnification of the microscope. A few drops of fluid (diluted blood) from
the pipette was discarded first and then a drop of diluted blood was
allowed to trickle in space between coverslip and the groove of the
Neubauer’s counting chamber of the haemocytometer. The erythrocytes in
five small squares chambers (four corner squares and one central square)
were counted and the number of R.B.C. per cubic mm. was calculated.

Total leucocytic count :- Blood was sucked up to 0.5 mark of the
W.B.C. pipette and was diluted with the diluting fluid up to 11 mark taking
care that no air bubbles are included. The pipette was shaken and the
Neubauer’s counting chamber was filled as described in R.B.C counting
method. The white cells were counted in the four large corner squares of
the chamber and the total number of leucocyte count per cubic mm. was
calculated.

Differential Leucocytic Count :- For differential count a thin and
uniform smear of blood was prepared on a clean grease free slide and dried
in the air. The smear was stained with Leishman stain. The stained blood
film was seen under low power objective of the microscope to see whether
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the film was homogeneously stained or not and then examined under oil
immersion objective of the microscope by placing a drop of cedar wood oil
in well spread film. While counting, the edges were avoided and the cells
running in strips the whole length of the film was examined .During
examination of the film 200 cells were counted and the percentage of
different cells were recorded . Leucocytes were differentiated on the basis

of the description made by Olson (1937) and Strukie (1965).
HISTOPATHOLOGICAL STUDIES :

Tissues from affected part of gastrointestinal tract and liver of the

. : T
infected quails were collected separately and fixed in 10% formol saline.
The tissues were processed, sectioned at 5 microns and stained with

haematoxylin and eosin for microscopic study.

STATISTICAL ANALYSIS-
Statistical analysis of data was done according to Snedecor and
Cochran (1967). Traits measured in percentage were transformed to angles

corresponding to percentage as given by C.I. Bliss before further statistical

analysis of data.
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RESULTS

Various parasitic infestations adversely influence the successful
rearing of the quails as they are the chief cause of unthriftiness leading to
emaciation, decreased meat and egg production. Investigation conducted
under this title aimed to gather the knowledge about the identity of
parasites harboured by the quails which are essential to formulate effective

treatment and control measures against the parasites .
PREVALENCE OF PARASITES IN JAPANESE QUAILS:

To estimate the prevalence of different ecto and endo parasites in
Japanese quail (Coturnix coturnix japonmica), an extensive survey was
conducted in quails farms situated in and around Patna during the period of
July, 1999 to June, 2000.The prevalence of different parasites were
screened through 150 skin scrapings, 300 faecal samples and 300 intestinal
scrapings.

No ecto parasites was detected in the present investigation. The
consolidated data pertaining to the prevalence of various helminthic and
protozoal parasites alongwith their percentage of infection detected
through faecal examination and intestinal scrapings have been shown in
Table- 2A and 2B and Fig.-1 . It is evident from these tables that five
types of nematodes viz; Strogyloides avium, Dispharynx nasuta, Ascaridia
galli, Heterakis gallinarum, Capillaria obsignata, one cestode i.e.
Raillietina tetragona and three protozoal species i.e. Eimeria bateri,
Eimeria uzura and Trichomonas sp. were detected.

In case of nematodes examined through faecal samples (Table-2A
and Fig.1). H. gallinarum showed highest prevalence (15%) and
C.obsignata showed lowest prevalence (5%). Other nematodes such as
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TABLE- 2A. PERCENTAGE OF INFECTION IN JAPANESE QUAILS WITH
DIFFERENT PARASITES THROUGH EXAMINATION OF

FAECAL SAMPLES.
Name of Parasites 300 faecal samples examined in total
No of birds found infected % of infection
(A) NEMATODES
1. Strongyloides avium 43 14.33
2. Dispharynx nasuta 33 11.00
3. Ascaridia galli 42 14.00
4. Heterakis gallinarum 45 15.00
5. Capillaria obsignata . 15 5.00
(B) CESTODES
1. Raillietina tetragona 15 5.00
(C) PROTOZOA
1. Eimeria bateri 72 24.00
2. Eimeria uzura 67 22.33




TABLE- 2B. PERCENTAGE OF INFECTION IN JAPANESE QUAILS WITH
DIFFERENT PARASITES THROUGH EXAMINATION OF

INTESTINAL SCRAPINGS.
Name of Parasites 300 Intestinal scrapings examined in total
No of birds found infected % of infection
(A) NEMATODES
1. Strongyloides avium 52 17.33
2. Dispharynx nasuta 38 _ 12.66
3. Ascaridia galli 50 16.66
4. Heterakis gallinarum 49 16.33
5. Capillaria obsignata 16 5.33
(B) CESTODES
1. Raillietina tetragona 17 5.66
(C) PROTOZOA
1. Eimeria bateri 80 26.66
2. Eimeria uzura 75 25.00
3. Trichomonas Sp. 6 2.00




Fig. 1. Overall percentage of infection in Japanese quails with different parasites through
examination of three hundred faecal samples/intestinal scrapings.
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A.galli. D.nasuta, and S. avium were detected in the percentages of 14.0,
11.0 and 14.33 respectively. The cestode R. tetragona showed the
prevalence of 5%. Among protozoa found through faecal samples E.bateri
and E.uzura showed the prevalence of 24 and 22.33% respectively (Table-
2A and Fig-1).

In the intestinal scrapings, Strogyloides avium nematode was found
in the highest percentage (17.33%) and Capillaria obsignata showed
lowest prevalence of 5.33%. The prevalence percentage of other
nematodes such as Ascaridia galli, Heterakis gallinarum and Dyspharynx
nasuta were found to be 16.66, 16.33 and 12.66 respectively. The cestode
Raillietina tetragona showed the prevalence of 5.66%. Among protozoa
E.bateri, E.uzura and Trichomonas sp. were found in the percentages of
26.66, 25.0 and 2.0 respectively (Table-2B and Fig-1).

MIXED INFECTIONS:-

Occurrence of mixed infection among different helminth and
protozoa obtained through faecal samples and intestinal scrapings have
been depicted in Table- 3A and 3B respectively. It is evident from the
tables that in both faecal samples and intestinal scrapiﬁgs different
nematodes, cestodes and protozoa either occurred singly or in combination
with one another. Generally mixed double infection were found. It can be
observed from the Table-3A that nematodes infection in Japanese quails
are generally accompanied with protozoal infection or vice versa except in
the case of Ascaridia galli which occurred singly . It is also observed that
cestode (R. tetragona) occurred singly in most of the cases except in one
cases each where it was found to be in combination with nematode

(D . nasuta ) and protozoa ( E. bateri or E. uzura)) .

28



TABLE-3A : MIXED INFECTION OF ENDOPARASITES FOUND IN
FAECAL SAMPLES

NEMATODTES CESTO| PROTOZOA
DES _
PARAS | S. D. A. H gal- | C R.tet- | E. E. Total
ITES avium | nasuta | gqlfi, | linarm | obsig- | ragona | bateri. | uzura
nata. .
S N 30 \1 0 0 1 o | 7 4 43
avium N \
N N
\‘ I
D. 1 N 28 [No0 0 0 1 1 2 33
nasuta. N\ N
\ \
A. 0 0 N 42 Y o 0 0 0 0 42
galli. N\ N\
) AN \ a
Hgallin| 0 0 0 ~| 34 N 0 6 5 45
arum N
N\ N
N\ N\
C. obsi- 1 0 0 0N 9 N 0 3 2 15
gnata. » N\
\\ N
R.tetra- 0 1 0 0 0N 12 1 1 15
gona. "\ N\
\ N
E. 7 1 0 6 3 1« 34 ] 20 72
bateri. » N
~ . \
E. 4 2 0 5 2 1 20> 33" 67
uzura. N \
N
X
Total 43 33 42 45 15 15 72 67

N.B.: Diagonal figures represent the number of parasites which occur singly.




TABLE-3B. MIXED INFECTION OF ENDOPARASITES FOUND IN
INTESTINAL SCRAPINGS.

- NEMATODTES |[CEST/ PROTOZO A
DES
PARA | §. D. A. H.gal-| C. |R.et- |E E. Tricho | Total
SITES | avium | nasut galli. | linarm | obsig- | ragona | bateri. | uzura. | monas
a nata. sp.
S. 36 N 2 0 0 1 0 7 5 1 52
avium |\ \\
\\ N
]|
D. 2N 4 B PN 0 0 0 5 4 1 38
nasuta N N
N\
. AN \
A. 0 1y 38 PO 0 0 5 6 0 50
galli. N N
\ N
Hgalli | 0 0 0°d 2 N1 0 4 | 2 0. 1 40
narum N AN
\ AN
C.obsi- | 1 0 0 1\ 11 'O 1 1 1 16
gnata. N\ N
\\ \\
Rtetra | 0 0 0 0 0« 17 N o 0 0 17
-gona. N \
N N
E. 7 5 5 4 1 0N| 40 Y 17 1 80
bateri. + N
N N
> N
E. 5 4 6 2 1 0 175 | 40 Y NEC 75
uzura Y ~
N N
N A Y
Tricho | 1 1 0 0 1 0 1 .| 2 N 6
monas M
\\
Total 52 38 50 49 16 17 80 75 6

N.B.: Diagonal figures represent the number of parasites which occur singly.




Mixed infection obtained through intestinal scrapings (Table - 3B),
revealed more or less same observation as detected in faecal samples
except in the case of cestode, R tetragona which occurred singly. It was
found neither in combination with nematodes nor in combination with
protozoa. The nematode Ascaridia galli in intestinal scrapings were also
found to be occurred with protozoa. it can also be observed from the table

that nematodes and cestodes were not found together both in faecal
samples and intestinal scrapings.
SEASONAL PREVALENCE:-

SEASONAL PREVALENCE OF NEMATODE PARASITES IN QUAILS :-

The seasonal prevalence of nematode parasites in 300 faecal
samples have been depicted in Table-4A and Fig.-2. It was observed from
the table that season had significant effect on the prevalence of S.avium,
D.nasuta and H.gallinarum, while it was non-significant for A.galli and
C.obsignata. As far the percentage of prevalence is concerned it is evident
from the Table-4A, that most of the infections were higher in winter
seasons followed by monsoon and summer seasons. It is also evident from
the table that the prevalence of S. avium was highest during during winter
season (21%) followed by monsoon (14%) and the lowest in summer (8%)
seasons. The value of X% 4¢ found to be significant (P<0.01) for the
seasonal prevalence of S.avium . The prevalence of D.nasuta was found
to be at peak during winter season (17%) followed by monsoon (11%) and
the lowest in summer (5%) seasons. The value of X% 4; revealed
significant (P<0.01) difference for the seasonal prevalence of this
nematode parasites. Although the prevalence of 4. galli in winter,
monsoon and summer seasons were found to be 18%, 15% and 9%

respectively, yet, X2, 4¢ did not reveal any significant difference. It was
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TABLE- 4A. SEASONAL PREVALENCE OF NEMATODE PARASITES IN

FAECAL SAMPLES.
Seasons
Nematodes Monsoon Winter Summer
¥ df.
No. of birds
examined 100 100 100
No. of birds 14 21 8
Strongyloides| infected .
avium 6.88
% of infection 14 21 8
No. of birds 11 17 5
Dispharynx infected 798"
nasuta '
% of infection 11 17 5
No. of birds 15 18 9
Ascaridia | infected 3.41N8
galli
% of infection 15 18 9
H ki No. of birds 17 20 8
__et.e_ra__s infected 10.23"
gallinarum :
% of infection 17 20 8
Cavillari No. of birds 5 8 2
M infected
obsignata 3.78N8
% of infection 5 8 2
NS'Non-significant

** Significant at P<0.01



noted that nematode H.gallinarum was found to be highest during winter
season (20%) followed by monsoon (17%) and the lowest in summer (8%)
seasons. The value of chi-square test revealed significant difference
(P<0.01) for the seasonal prevalence of H. gallinarum. It was observed that
prevalence of C.obsiganata was at peak during winter seasons (8%)
followed by monsoon (5%) and lowest in summer (2%) seasons. The
value of Xzzd.f_ revealed no significant difference for the seasonal
prevalence of C. obsignata.

Seasonal prevalence of nematode parasites obtained through 300
intestinal scrapings has been shown in Table-4B and Fig.-3. The trend of
prevalence was more or less similar to that of prevalence found in faecal
samples. It was noticed that the prevalence of S.avium, was highest during
winter season (25%), followed by monsoon (17%) and the lowest in
summer (10%) seasons. The value of chi-square reflected significant
difference (P<0.05) for the seasonal prevalence of S.avium. It was
observed that the prevalence of D.nasuta in winter, monsoon and summer
seasons were found to be 19%, 13% and 6% respectively. The value of
X% revealed significant difference(P<0.01) for the seasonal prevalence
of D. nasuta. The prevalence of A.galli during winter season (21%) was
observed to be highest followed by monsoon (18%) and summer (11%)
seasons. The value of Xzzd,f, reflected significant difference (P<0.05) for
the seasonal prevalence of A.galli. It was noted that prevalence of
H.gallinarum was highest in winter season (21%) followed by monsoon
(19%) and lowest in summer (9%) seasons. The value of X%, revealed
significant seasonal difference (P<0.05) for the prevalence of
H.gallinurum. Although the prevalence of C.obsignata was noted to be
highest during winter season (8%) followed by monsoon (6%) and the
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TABLE- 4B. SEASONAL PREVALENCE OF NEMATODE PARASITES IN

INTESTINAL SCRAPINGS.
Seasons
Nematodes Monsoon Winter Summer
X, df
No. of birds
examined 100 100 100
No. of birds 17 25 10
Strongyloides| infected 4.469°
avium )
% of infection 17 25 10
No. of birds 13 19 6
Dispharynx |infected 7 655"
nasuta
% of infection 13 19 6
No. of birds 18 21 11
Ascaridia  |infected 3.859"
galli
% of infection 18 21 11
- ki No. of birds 19 21 9
__etfera L infected 6.047"
gallinarum :
% of infection 19 21 9
Cavillari No. of birds 6 8 2
M infected
obsignata 3.696M8
% of infection 6 8 2
NS Non-significant
* Significant at P<0.05

** Significant at P<0.01



lowest in winter (2%) seasons, yet, the X% ¢ did not reveal any significant
difference for seasonal prevalence of C.obsignata.
SEASONAL PREVALENCE OF CESTODE PARASITES IN QUAILS:-

Seasonal prevalence of cestode, R.tetragona in faecal samples in
different seasons has been shown in Table-5A and Fig.-2. It was noticed
that the prevalence of R.fetragona was found to be highest during
monsoon season (8%) followed by winter (5%) and the lowest in summer
(2%)seasons. However, the value of X%4¢ did not reveal significant
difference on the seasonal prevalence of R. tetragona in quails.

Seasonal prevalence of R. tetragona in intestinal scrapings in
different seasons has been summerised in Table-5B and Fig-3. The trend
was similar to the prevalence obtained through faecal samples. The
prevalence was at peak during monsoon season (9%) followed by winter
(6%) and the lowest in summer (2%) seasons. The value of chi-square test

revealed significant difference (P<0.05) for seasonal prevalence.
SEASONAL PREVALENCE OF PROTOZOAL PARASITES IN QUALILS :-

The protozoal parasites detected in present investigations were
Eimeria bateri and Eimeria uzura which comes under order coccidia. The
seasonal incidence of coccidia found in faecal samples has been presented
in Table-6A and Fig.-2. It is evident from the table that both species of
coccidia showed the highest prevalence in monsoon seasons followed by
winter and summer seasons. It can also be interpreted from the table that
the prevalence of E.bateri during monsoon seasons (34%) was found to be
highest, followed by winter (25%) and the lowest in summer (13%)
seasons. The value of X% revealed significant difference (P<0.01) on
the seasonal prevalence of this coccidia species. Similarly, the prevalence

of E.uzura was at peak during monsoon season (32%) followed by winter
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TABLE- SA. SEASONAL PREVALENCE OF CESTODE PARASITES IN

FAECAL SAMPLES.
Seasons
Cestodes Monsoon Winter Summer
X, df
No. of birds
examined 100 100 100

No. of birds 8 5 2
Raillietina |infected 3.78Ns
tetragona |% of infection 8 5 2 )

NS Non-significant

Table- 5B. SEASONAL PREVALENCE OF CESTODE PARASITES IN

INTESTINAL SCRAPINGS.
Seasons
Cestodes Monsoon Winter Summer
X, df.
~ [No. of birds
examined 100 100 100
No. of birds 9 6 2

Raillietina |infected 450"
tetragona % of infection 9 6 2

* Significant at P<0.05




TABLE- 6A. SEASONAL PREVALENCE OF PROTOZOAL PARASITES IN

FAECAL SAMPLES.
Seasons
Protozoa Monsoon Winter Summer
X df.
No. of birds 2

examined 100 100 100

E. bateri No. of birds 34 25 13
infected 10.713"

% of infection 34 25 13

| |E.uzura  |No. of birds 32 23 12
infected 10.367"

| % of infection 32 23 12

** Significant at P<0.01




TABLE- 6B. SEASONAL PREVALENCE OF PROTOZOAL PARASITES
IN INTESTINAL SCRAPINGS.

** Significant at P<0.01

Seasons
Protozoa Monsoon Winter Summer
v, df
No. of birds ,
examined 100 100 100
E. bateri No. of birds 34 30 16
infected 9.38"
% of infection 34 30 16
E. uzura No. of birds 35 27 13
infected 13.116™
% of infection 35 27 13
Trichomonas|No. of birds 1 3 2
sp. infected 1.020MS
% of infection 1 3 2
NS Non-significant
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Fig. - 3. Seasonal prevalence of nematode, cestode and protozoal parasites in

intestinal scrapings.

c
o
o
(7]
c
o
=

T
8
E
s
i

>

SRS

N

[Te] (=} W
N o~ -~

uopvaul JO %,

“ e

.

:
(8PP e ST AT
RS,

x,
R

3%

PN
IR

A

E.uzura Trichomonas

H. gallinarum C. obsignata R. tetragona E. bateri

D. nasuta A. galli

. avium

S

sp.

Name of Parasites



(23%) and the lowest in summer (12%) seasons. The value of chi-square
test revealed significant difference (P<0.01) for the seasonal prevalence of
E.uzura.

Seasonal prevalence of protozoal parasites examined through
intestinal scrapings in different seasons ha\}e been shown in Table-6B and
Fig.-3. It was noticed that one more protozoal parasites i.e. Trichomonas
sp. was found in the present study. It was observed that E.bateri and
E.uzura showed highest prevalence in monsoon seasons, followed by
winter and summer seasons while the Trichomonas sp. showed highest
prevalence in winter followed by summer and monsoon seasons. The
prevalence of E. bateri in monsoon, winter and summer seasons were
found to be 34%, 30% and 16% respectively. The value of X% revealed
significant seasonal difference (P<0.01) for the prevalence of E.bateri. In
the same manner the prevalence of E.uzura was found to be highest during
monsoon season (35%), followed by winter (27%) and the lowest in
summer(13%) seasons. The value of X%y was found to be significant
(P<0.01) for the seasonal prevalence of E. uzura.

Table-6B and Fig.-3, also showed that prevalence of Trichomonas
sp. during winter season (3%) was found to be highest, followed by
summer (2%) and the lowest in monsoon (1%) seasons, yet, the value of

X2, 4¢ was found to be non-significant.

AGE GROUP:-
PREVALENCE OF NEMATODE PARASITES IN YOUNG AND ADULT AGE
GROUP OF QUALILS :-

The prevalence percentage of different nematodes in young and
adult quails found in faecal samples are presented in Table-7A and Fig.-4.

It is evident from the table that the prevalence of S.avium (Fig.-6) among
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TABLE-7A. PREVALENCE OF NEMATODE PARASITES IN DIFFERENT
AGE GROUPS OF JAPANESE QUAILS IN FAECAL

SAMPLES.
Age | No. of birds | No. of birds % of 2

Nematodes . X 'd.f.
=== group examined infected | infection
Strongyloides Young 150 13 8.66

. : 12.842"
avium Adult 150 30 20.00
Dispharynx Young 150 21 14.00 0 741N
nasuta Adult 150 12 8.00 '
Ascaridia Young 150 24 1600 | gogns
galli Adult 150 18 12.00 '
Heterakis Young 150 21 14.00 0.235M
gallinarum Adult 150 24 16.00 '
Capillaria Young 150 8 5.33 0.070"S
obsignata Adult 150 7 4.60 '

NS Non-significant
** Significant at P<0.01



the young and adult quails were observed to be 8.66% and 20.0%
respectively. The value of X?,4; revealed significant effect (P<0.01) of age
on the prevalence of S.avium. It was also noticed that prevalence of
D.nasuta, in young and adult quailsAwas observed to be 14% and 8%
respectively, however, the value of X?,4s revealed the difference to be
non-significant in the young and adult age groups of quails. Similarly, the
prevalence of 4.galli was detected to be 16% and 12% in young and adult
quails respectively, yet, the value of X?,4; did not reveal any significant
difference in the young and adult age group of quails. It can also be
interpreted from the table that the prevalence of nematode H.gallinarum
among young and adult quails, was observed to be 14% and 16%
respectively, however, the value of X?4; did not reveal any significant
difference on the prevalence of H. gallinarum in young and adult age
group of quails. The prevalence of Capillaria obsignata among the young
and adult quails, was found to be 5.33% and 4.60% respectively, however,
the value of X?,4¢ did not reveal any significant effect on the prevalence of
C.obsignata in the young and adult age group of quails.

The prevalence percentage of different nematodes in young and
adult quails found in intestinal scrapings are depicted in Table-7B and
Fig.-5. It is evident from the table that the prevalence of S.avium among
the young and adult quails were observed to be 10.66% and 24.0%
respectively. The value of X? 4 revealed significant effect (P<0.01) of age
on the prevalence of S.avium. It was also noticed that prevalence of
D.nasuta, in young and adult quails was observed to be 16.0% and 9.30%
respectively, however, the value of X?,4; revealed the difference to be
significant (P<0.05) in the young and adult age groups of quails. Similarly,
the prevalence of 4.galli was detected to be 20.0% and 13.33% in young
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TABLE- 7B. PREVALENCE OF NEMATODE PARASITES IN DIFFER-
ENT AGE GROUPS OF JAPANESE QUAILS IN INTESTINAL

SCRAPINGS.

Age No. of birds | No. of birds % of X2 df
Nematodes group examined infected infection v
Strongyloides Young 150 16 10.66 9305
avium Adult 150 36 24.00 '
Dispharynx Young 150 24 16.00 4873
nasuta Adult 150 14 9.30 '
Ascaridia Young 150 30 20.00 2 400N
galli Adult 150 20 13.33 '
Heterakis Young 150 21 1400 | | ggens
gallinarum Adult 150 28 18.60 '
Capillaria Young 150 9 6.00 0.407"S
obsignata Adult 150 7 4.60 '

NS Non-significant
* Significant at P<0.05
** Significant at P<0.01






and adult quails respectively, yet, the value of X% 4 did not reveal any
significant difference in the young and adult age group of quails. It can
also be interpreted from the table that the prevalence of nematode
H.gallinarum among young and adult quails, was observed to be 14.0%
and 18.60% respectively, however, the value of X% 4; did not reveal any
significant difference on the prevalence of H. gallinarum in young and
adult age group of quails. The prevalence of Capillaria obsignata among
the young and adult quails, was found to be 6.0% and 4.60% respectively,
however, the value of X2 4 did not reveal any significant effect on the
prevalence of C.obsignata in the young and adult age group of quails.
PREVALENCE OF CESTODE PARASITES IN YOUNG AND ADULT AGE
GROUPS OF QUAILS:-

The prevalence of cestode parasite (R.tetragona) among young and
adult quails in faecal samples are presented in Table-8A and Fig-4. It was
observed that the prevalence of R.tetragona was found to be 4% in young
quails and 6% in adult quails, however, the value of X? 4 did not reveal
any significant effect on the prevalence of R.tetragona in the young and
adult age group of quails.

The prevalence of cestodes among young and adult quails in the
intestinal scrapings are depicted in Table-8B and Fig.-5. It was noticed that
the prevalence of R.tetragona was found to be 4.60% and 6.66% in young
and adult quails respectively, however the value X% 4 found to be non-

significant.
PREVALENCE OF PROTOZOAL PARASITES IN YOUNG AND ADULT AGE
GROUPS OF QUAILS :-

The prevalence of protozoal parasites (E.bateri and E.uzura) in

young and adult age group of quails found in faecal samples are presented
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TABLE- 8A. PREVALENCE OF CESTODE PARASITES IN DIFFERENT

AGE GROUPS OF JAPANESE QUAILS IN FAECAL SAMPLES .

Age No. of birds | No. of birds % of
Cestodes . . Xd.L
=2 T2 group examined infected infection
Raillietina Young 150 6 4.00 0.631"
tetragona Adlt 150 6.00 '

NS Non-significant

TABLE- 8B. PREVALENCE OF CESTODE PARASITES IN DIFFERENT

AGE GROUPS OF JAPANESE QUAILS IN INTESTINAL

SCRAPINGS.
Age No. of birds | No. of birds % of
Cestodes Xk
Lestodes group examined infected infection
Raillietina Young 150 7 4.60 0.561"
tetragona Adult 150 10 6.66 .

NS Non-significant




in Table -9A and Fig.-4. The prevalence of E. bateri among young and
adult quails were observed to be 30.66% and 17.33% respectively. The
value of X2, for the prevalence E. bateri was found to be significant
(P<0.01) for young and adult age groups of quails. Similarly the
prevalence of E uzyrq among the young and adult quails were observed to
be 28.66.0% and 16.00% respectively. The value of X?4; revealed
significant effect (P<0.01) of age on the prevalence E.uzura.

The prevalence of protozoal parasites (E.bateri, E.uzura and
Trichomonas sp.) in young and adult quails found in intestinal scrapings
have been depicted in Table-9B and Fig.-5. It was observed that the
prevalence of E.bateri in young and adult quails was found to be 34.66%
and 18.66% respectively. The value of X?4¢ revealed significant effect
(P<0.01) of age on the prevalence E.bateri. It was noticed that the
prevalence of E.uzura in young and adult quails was found to be 32.0%
and 18.0% respectively. The value of X? ¢ revealed the significant effect
(P<0.01) of age on the prevalence of E.uzura in young and adult quails. As
far as Trichomonas sp. was concerned the prevalence percentage was
found to be equal (2.0%) in both young and adult quails .

MANAGMENTAL CONDITIONS :-

The general methods of managemental practices adopted by most of
the farms were poor. Deep litter rearing of quails were common and no
farms had adopted the cage system of rearing. They used to keep young
and adult quails together without changing the litter. Feeding troughs and
water appliances were paid little attention. The human attendant handling
chickens and quails were common. Over crowding was not common factor
in farms. It was observed that most of the quail houses in farms were
closely located with the chicken farms.
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TABLE- 9A. PREVALENCE OF PROTOZOAL PARASITES IN DIFFER-
ENT AGE GROUPS OF JAPANESE QUAILS IN FAECAL

SAMPLES .
Age No. of birds | No. of birds % of
Protozoa . X', df.
S group examined infected infection
Eimeria Y
nimeria oung 150 46 30.66 7309"
bateri Adult 150 26 1733 |
Eimeria Yo
Limeria oung 150 43 28.66 6.937"
uzura Adult 150 24 1600 |
** Significant at P<0.01

TABLE- 9B. PREVALENCE OF PROTOZOAL PARASITES IN DIFFER-
ENT AGE GROUPS OF JAPANESE QUAILS IN INTESTINAL

SCRAPINGS.
Age No. of birds | No. of birds % of X2 d.f

Protozoa group examined infected infection '
Eimeria Young 150 52 34.66 0.818"
bateri Adult 150 28 18.66 '
Eimeria Young 150 48 32.00 7 84"
uzura Adult 150 27 18.00 o
'rriChomonas Young 150 3 200 O 307NS
sp. Adult 150 3 2.00 .

NS Non-significant
** Significant at P<0.01
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