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INTRODUCTION



INTROTUCTION

Insects nurture and protect us, sicken us and kill us
bringing both joy and sorrow and drive us from fear to hate,
then €o tolerance, It is a common place where insects are
the chief compatitors with man for the dominaticon of this
planet, Incect destroy mant's growing crops, defoliate his
forests, spread nearly all the great epidemic feveres of
the troples and subtropics and some of the most fatal ine

fectious diseases of livestock.

India having the largest cattle populetion in Asia
is not standing behind in having diseases also, Parasitlic
diseages play a very important role in af’ecting the eattle
wealth of cur country. Arong the parasitic dlseases
Arthropod pests have greater importance since they not only
produce econcinic loss by morbidity and mortality of animal
population but also desseminate disease between animals and

man creating public health problems.

some of the fatal diseases have been tackled by our
advancing knowledge in sclience and improved control teche
nigques, vwhile the rest have not received adequate attention.
Of the major arthropod diseages "MYIASIS” is one such, af-
fecting a major part of our animal population, Mylasis is
defined as the infestation of live human and vertcbrate

animels with dipterous larvae which at least forxr a certajn



period, feed on the hosts dead or living tissue, liquid
body-gubstances or ingested Zood, These larvae can be
obligatory or facultative parasites, vhere, in the former
cage they live only in the vertebrate live tissues for their
complete grouth and in the latter, for only a short period
during their grouth, Among different kinds of nyviasig,
cutaneous mylasis affecting the dermal and subdermal tissues
is cownon and Linds an important place, For cutaneous
mylasis, diiferent nomenclature have been used to indicate

thae region of the body infested.

Myiasis may be clagsified intc specific, seml specific
and azcidental ones. IL ray be caused by the larvae of

primary £liegs « those which indtiate the process eg. fugilia

cuprinar secondary ilies - those which do not initiate but
lay eggs on existing wounds caused by the larvae of primary
flies. eg. Chrysomyia begzisna and tertiary f£lies which come

at last of all, at the tire of healing. eg. Musea species,

The i{deal site for the development of cutanecus mylasils
is any untreated vounds contaminatca uwith oxcreta, urine or
dirt evincing a putrifving smell. Iven specific and non~
specific diarrhoeas oreduce a suitable environment in the
gkin and pave way for the development or cutaneous myiasis.
The majority of the laorvae are hamnful to the host causing

extensive damage to the skin and tigsues except some which
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are useful in aiding the healing process of the wound by
cleaning the necrosed tissus. Fxtensive wounds are caused
by the liquifaction of the tissue vhich may lead to toxaemic

conditions ultimately ending fatally.

The economic aspects of cutaneous rwilasls are many fold.
It affcets the animals health leading to decresased producti-
vity and ability to do work. The meat and hide valuc are
depreciated. The cuality and quantity of wool in sheep ore
reduced considerably, The loss due to the depreciation of
hide value was to the tune of I3 1,5 crores in 1946, (Sen
and Fietcher, 1962), Severe cases and Ffatally duc to exten-
cive tissus damege, secondory infection and toxaemia. All
these factors in toto reduses dhe market value of animals,

producing economic loss to the owner.

Congiderable work has been conducted regarding cuta-
neous mylasis in »ustralia, “frica and United Kingdom,
vhere maxinum economic lots cccur due to logs of wool., A
comprehensive treatise on myilasis in man and aninals of the
old world was brought out by Zumpt (19635). In Indla, some
useful investigations on Indian Callinhoridae were under-
taken by Patton (1913), (1920), (1922 a, b, c, 4, ¢ and £)
and Sinton (1921), Patton and Cragg (1913). Senior uthite
ct al.{19240) furnished uscful notes on Indian Calliphorinas,

Mackerras (1933) studied the life historics and ruiritional
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requirements of blow flies while,Webber (1958) investigated
on the reproduction of blowfly. Sen Gupta et al.(1951)
studied the problem of cutaneous mylasis in animals at
Izatnagar. In Tamil Nady,studies vere conducted on thz ine
cidence and importance of cutaneous myiasis caused by blow-
£lies by Rao and Pillay (1936) and Alwar and Seghalah (1957)
and Nachiappan (1971). Patnayak and !Misra (1977) studied the
epidemiology, blology and control of bovine cutaneous myiasis

in Orissa.

Cutancous myiasis in animels is a condition highly pre-
velent in Ferale during the month of October to May. No
systematic study has been conducted to identify the causative
£lies, their pathogenic effects on the hosts, and the practi-
cal control meagures that can be adopted successfully, Hence
a detailed study on the above aspects which are undertaken

in the present work, will be of much value to the Veterinarians



MATERIALS AND METHODS



MATERIALS AND [ETUIODS

1. Examination of animals for the prasence of magqgot wounds

Duffalees, cattle, goats, plgs, dogs and cats brought
to the Kerala Aqricultural University Veterinary Hogpital
at Trichur and Mannuthy for treatment, and those to the
Municipal slaughter house, Trichur, for slaughter congtituted
the main source for collection of data on the lncidence of
cutaneous mylasgis. Tew number of cases from othcr places in
and around Trichur and a few cagos £rom Mannuthy srea were
also included in the survay. The incidence were taken during
the period from June, 1977 to Iay, 1978. Tha cond. tion was

detected by the presence of dipterous larvae in the wound,

?. Collection and identification of the larvaes

The larvae vere collected mainly with the use of scoop
and foreceps. In certain cases & cotton plug dipped in oil of
turpentine was appliced on the wound for £ive minutes and the
larvae wers collected using forcenn after removing the plug.
At the end of collectaion the wound was carefully examined

for the presence of any more larvae,

The larvae collected from the maggot wound were kept in
cold water and carefully examined initially under a binocular

microscope.



3, Study of the adult fiv:

The larvae colilected from the maggot wound were placed
in a 500 ml beaker containing sand, The mouth of the beaker
vas closed using a muglin cloth. After pupatior, the punae
uere separated and placed on cotton pad in a glass jar mease
uring 10 x 8 x 30 cmg, the mouth of which was closed with a

mualin cloth and was tied round,

on emergence of the flies from the pupae, they were
anaesthetlsed using chloroform vapour and were mounted on
thermocool sheets ueing entomological pins. The £lics were
carefully examined and identifiad according to the characters
menticned by Senlor thite gt gl (1940). Conformetion of the
result of the identification was done with the help of Z00low-

gilcal suxvey of India, Culcutta.

4. Collection of flies from nature for identification:

The flies were mainly attracted using bait constituting
putrified meat., The bait was kept exposad for a while and
when a maximun number of {liec came and sit on the bait, a
funmnel of 20 oms diameter was placed inverted over the bait

g0 that the flies were trapped inside the fumnel.

Fly trap wes algo used for catching the £lies. (Platefl),
A card koard box of 50 cmis sguare was taken, the Lop of it
being covered with plastic paper so that the inside of the
box could be seen through the plastic paper. A hole of 2 ems

diameter was made on one of the sides of the box and a funnel



was introduced into the hole in such a way that the itail of
the funnel was inside the box. Pait consuitucing 500 gmsz of
putriiicd meat was placed ingide the box to attract the flies,
Since the entrance inte the bon was bigger and outlet smaller
the Ilies were travped in the box, The trapped £lics wvaere

anaesthetised using chloroform vapour,

The trap containing the bait was cxposed to atmosphere
for 12 hours at a tiwmc, This trap vas used for 15 times
repeatedly with £rech pulrified meat at each instance. Fly
nets vere alsc used for cnllectinn flies. It congicted of a
long handle, a wooden frame and a mosquito net fitted o the
frame, ~“hen the frame vas placed over the f£ly, it wvas

trapped inside the net.

5, Rearing and colonisation of £lies in the laboratory:

The £lies vere rceared in thc laboratory in glass jars
of 20 cmg diameter with a height ox 35 cms. The mouth of the
glass jar was c¢losed using muslin cloth., Sand was provided
on the bottom of the jar and few brick pileces were placed in-
side the jar cnabling £1lies to sit on the bricks as if in
natural surroundings. 20 ml of glucose weater was provided
daily in a petri-dish and 25 gms of fresh molstened meat was
also provided daily. The flies were rearcd in the laboratory
in ar atmospheric temperature ranging from 23.5°C to 32,0°C
and a relative humidlty of 72-92, Dach jar contained 10 female

and 5 male £lies, The {lies of Chrysomvia meqacevhala,

Chrysomvia nigripes, Chrysomyia rufifacies, Lucilia cuprina



and Sarcophaga ruficornis were reared in the laboratory.
6+ Rearing of larvac in the laboratory:

The eggs or larvae collected were placed in 50 gms of
moistened weat in a 500 ml besaker. The beaker was placed
over sand contained in a glass jar messuring 10 X 8 % 30 cms.
The mouth of the glass jar was closed using muslin cloth,
This geve vay for the escape of the gases of putrification.
The larvae after maturing, migrated® out of the beaker and
pupated in the sand provided in the glass jar. The pupae were

collecred and placed for fly emergence, as mentioned earlier,

7. Studies on the biology of fliesg:

The eggs or larvae collected from the reared flies vere
used for studying its bilology. The duration of the egg,
larval and pupal stages were noted. The length and breadth
of the eggs,larvae pupae and the adult flies were measured
using a travelling microscope attached with vernier eallipers,
The external morphological characters of eggs, larvae, pupae
and the adult £ilies vere gtudied with ihe help of a Foom
mieroscope. The pereentage of :male and female flies obiained
daring each baich of hatching were also studied, The time
and durotion ol £1ly matings, the preod position period, the
nuiber of eggs or larvae deposited, and the longivity of the

£ly in laboratory condatlons, uvere alsc studied.

The growth rate of larvae of Chrvgomvia megacepvhala frov

the hatch of eqgge and Sarcophega ruficornis from larval



deposition till they reach mature stage, and the Lime and pro=
cegs of moulting of these larvae vere studied. Tor this
study 250 larvae were reared in meat contawned in a 500 ml
beaker. At every 2 hour interval from the hatching of egg

or larval deposition, 4 larvae were taken cut killed by
placing it in water at 30°C and measured Lill they attained
maximum grouth, The measurements such as length and breadth
of the larvae, length and breadth of posterior spiracles,
length of dorsal and ventral cornua of the cephalorharyngeal
skelcton, Breadth of the pharyngeal sclerite at the junction
of dorsal and ventral cornua, length of the oral hooks and

the total length of the cephalopharyngeal skeleton were recorde

The external morphological developments of the fly taking
place inslde the pupa uerc studied from the first to the last
day of pupal life. For this study the external chitinous
covering of the pupa was cut carefully and pealed off. The
dilfferentiation of the head thorax and abdomsn, the develop-
ment of eye, mouth parts, wvings, legs, external genitalia and

the formation of body gsetae, hairs and bristles were studied,

The £ly emergence and the time taken {or that process
were alss studied along with the time taken for the unfole
ding of wing and the development of normal cclour of the

£1ly on the thorax and abdomena.
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8. Studies on fly repellency using various oils and chemicals

The substances used for studying the £ly repallency
were turpentine oll (from the wood of Pinus species),
Ducalyptus oll (from the leaves of Fucalyptus species),
Lemongrass oil (from the grass of Cymbopogan flexuosus),
Neem oil (from the geeds of Agadira indice), Keranji oil

{from the geeds of Pongamia pinnata), Pine oil (from the
wood of Pinus gpeclesg), Camphor (from Lhe leaves and twigs
of Cinnamomum ecampbora) Dimethyl rhthalate and copper steaw

rate. The camphor was used as a mixture with Arachis oil

at proportion of 2:8., Other materials used in the exgeriment
were moxrtars, poultry cages, plastic papsrs, cardboards,

1ml, 2ml and 3 ml pipettes and forcepa,

250 gms of meat was placed in a mortar with 30 ml of
water, The mortar containing the meat was placed inside the
plastic cover and made £ly proof. To be more sure about the
prevention of eggs or larval contamination of £lies, they wer
again placed inside £fly procof netted wooden boxes and alloaved
to putrify in that condition, When the pH of meat reached
7.8, they were removed from the plastic cover and the mate-
rials for testing fly repellency were applied. The pH of meat
was determined to get uniformity to the degree of putrifact-
ion for each bait. The pH 7.8 was selected since sufficient
amount of smell waes noted f£from the meat vhich attracted

considerable number of flies, The pH of hweat was detected
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using a pli meter (85 A photovolt). The procedure adopted

was as follows:

i. The meat sample was cut into small pleces using
secissors and forceps.

2, Homogenised the meat with egual quantiiy of normal
galine of pH 7.00 using & mortar and a pestle,

3s Adjusted the readings of the pH meter to pH 7,00
using a buffer of pH 7.C0

4. The pH of the mixture of meat and normal saline

was directly recorded@ using the pH meter.

The repellency potential of the materials to be tested
agalnst flies were studied in two different manners. In
the first method the material was applied directliy over
the putrying meat. In tne second method, the material was
applied over cardboards measuring 12 cms square with 1 mm
thickness. WNine holes of 1 cm diameter were made on the
cardboard in such a way that the distance between any two

holes were 2 cms,

The materials for repellency test was applicd over the
cardboard and the cardboard wvas placed over the mortar,
Four baits were kepl at a time, and the kait one, two and
throe were treated with a particular oil or chemical in a
guantity of 1 mi, 2 ml and 3 ml respectively., The fourth
bait was considered as the control on which no chemical was

applied., Fresh cardboards were used when the experiment vas
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repeatad., In the dircct method the kalt wvas exposad to the
atmosphere for 10 hours vhere as in the indirect application.
it was exposaed only for 5 hours, st of the baits were found
infested uithin these noriods and tne uninfested baits were
kept exposea till they got infested and the result were

recorded separately.

The balt was placed in poultry cages measuring 50 x 35 om
to avoid birds and animals {rom eating the meat. The ¢ages
were kept at a distance of 20 meters from cach other, The

following factors were noted in detecting the £ly repsllency.

i, The time of arrival and eitting of the £ly on the
bait or cover the cardboard.
2. The time of oviposition or larviposition.

3. The nunber of eggs or larvae deposited on the meat,.

The number of eggs deposited were counted immediately
when the exposure period of the bailts were cover. Larvae
were counted in its second or third stage, since the Drocess
of counting was much easier at these stages. Species of
larvae were deterrined after the emergence of £ly from the
pupae.

9, Studies on the ovicidal action of various oils on

ety

the egg of lucilia Cuprinas
The oils used in the experiment was turpentine oil,

Eucalyptus oil, Neem oil, ILemongrass oil and pine oil.
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Distilled vater was used as the control, Six groups of one

hundred eggs each of Lucilia cuprina were treated in a pars

ticular oil mentioned earlier, The first group was only
sneared with the oll and the groups two, three, four, five
and six were dipped in the oil for one, two, three, four
and five minutes regpectively., Aftcr taking out from the
oll, the eggs were placed on blotting paner to absorb the
oll present on the external surface of the egg. The eqggs

uged in the expcritent wore in masses.

The eggs were placed in moist f£resh meat and the number
of egns hatched to larva were noted and the percentage of
the efficacy of each oil ags an ovicidal agent was calculated,
The eggs were also trgated in the same manner in distilled

water uhich gerved as the control,

10. Studies on thg larvicidal action of various oils against

the larvae of Chrysomyla megacephala and Sarcophaga

ruficornig:

Tne cils used in the experiment were Turpentine oll,
Bucalyptus oil, Neem oil, Lemongrass oil, Pine oil, Coconut
oil, Arachis oil, Kerosine oil and ldquid parafiin. Distil=
led water was used as the control. The first, second and

third stage lervac of Sarcophaga ruficornis and Chrysomyia

megacephala vere used in the experiment,
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The oils were taken in petridishes and 25 larvae of each
stage were dipped in it. The tine taken for 100% martality
was recorded to determinge the efficacy of the oils as lar-
vicidal egents., Control was also treated in the same mane
ner, The larvae vers considered dead when they had neither
linear movement nor static segrental movoment. Further
conformation of the larval death was made by placing the

larvae cn sande.

1l. Ireparation of pernanent mountings of the larvae

and_the f£iy:

The larvae of the flles of various speciles collected
vere preserved in 107 formalin., More over the larvac were
dehydrated and cleared to make permanent mounts on the

slides in the follouing ranner,

1. ‘“idmute pricks were made on the larvae using entomological
pinsg.

2., Dboiled the larvae in 10% potassium hydroxide selution
£i1l the internol organs got digested and the specimen
baeame cleer,

3. Tllaghed 1n distilled water for 2 hours Lo remove the
potassium hvdroxide.

4. Dehydrated for one hour each in 50%, 7086, 90% and
absolute aicoholrs respectively.

S Cleared in beechwwod ¢reosote {or 12 hours,
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6, Treated with Xylol for one hour.

7. !ounted in D.P.X. mountant.

The flies which vere collected f£rom the laboratory
rearing or caught from the environment were anacsthetlsed
using chloroform vapour. then the uwings were found spread,
they were pinned on the dorsal portion of mesothoracie
region on thermococ) sheets, The legs and wings werce spread
and the mouth parts kept streched. They were mlaced for
drying in boxes containing thymol vapour. After drying they
were renoved from these boxes. pinned and preserved in
entomologleal boxes. The f£lies were also prescrved in gmall

£lat round bettomed entorwlogical tubes.
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INCIDENCE OF CUTANEOUS MYIASIS
IN DOMESTIC ANIMALS



INCIDENCE OF CUTANPOUS YIASIS IN DOMESTIC ANIMALS

Revicu of DLiterature:

Cutaneous myiasis is a condition commonly found in
domestic animals, It was Patton (1920 a) vho studied fLor
the first time in detail about Cutaneous mylasic and itu
causatave agents. He riated that the conmon Indian Calli-
phorinae belonged to 2 genera Iucilia and Chrysomyia and made
mention about 16 cases of animal cutaneous myiasgis causcd by

these £lies.

sinton (1921) reported 6 cases of mylasis in Indla and
Persia with the deserintion of the larvae causing myiasis and
stated that the common mylasds producing flies in India be-

longed to the ¢enera Sarcephaga, Lucilia, Callivhora,

Pycnosoma and ghlfartia,

ratton (1922a) recorded 3 cagses of cutaneous nylasis in
Bombay and Foona duc to the infestotion of the larvae of
Lucilia arqyricephala. The ebove author (1922 b) recorded the

larvae of chrysomyia mcgacephala from 3 cases of ryiasis in

Poona and llyderabad, and had alco stated that Chrysonvia
megacephala is an occasional myiasis producer. He (1922 b)

noted that Chrysomyia bezgiana and chrysomyia megacephala

vere the two important mylasis rroducing £lies an Indus,.

Although he could state that the most imjortant soccles of
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lneiiia was L. argzriceg?jm_l_.g which produced occasional
mylasis, he could not spéeoiate the £ly Sarcophage which
cauged myiasis in man and animals. Again, he (1922 ¢) repor=
ted 61 cases of myiosis in animals, mosgtly from Southern India
which were caused by the larvae of Chrvsomyiz bezziana, lie
also mentioned about 2 cdses of myiasig cause? by Chrysgomyia

rufifacles from Nellore, He (1922 a) recorded 87 cases of

cutaneous myiasis out of which 52,57 was due to Chrysomvia
begziana, He (1922 £) [rther reported 5 cases of riylacis
ceused by Avhicchaete Xanthina and 1 case due to A.rufipes,
and also recorded 3 cases of mimed infestation by two specice
of Aphiochaeta along with Chrysomyia bezgiana in man end

and animals. Leter Patton (1927 g) siated that Chrysomyia
Dozziana is a specific myiasis producer, a2nd semi=speclific
mylagis nroducers included Callirhora erythrocephala,

Chrysomyia megace-hala, Chrysomyis albiceps, lueilia serracata,

Sarcophaga ruficornis, Ashio chzeta Xanthiara and p.rwipes.

The important specics of blew £lies vroducing mylasis

in mon werce identificd as Chryscmyia alblceps, Chrysomyis

megacerhala, Chrysomyia bezriana, tucilia gerricata and

Callivhora crythrocegphala by Patton (1930). Roa and Pillay
(1936) conducted a surve on cutaneous myiasis in animals in
Madras presidency by exs inlng the maggols coblained fLrem {1y

blown wounds of domegtic animals, They studied 404 collceetions,
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each contalning 10«15 larvae, o©Out of those collections 401
were the larvae of Chrysomyla bezziana and the rcst faugilia
argvricenhala., They recorded cases from catile, buffaloes,
goats, dogs, equines, sheops, carmels and fouls, Cut of 404
cases, 250 cases were in catu.le, 85 cases in buffaloas, 21 ¢a-
ses in dogs and 19 cases in goats, The most immortant site
of infection was gkin, vhere they could record 2138 casas.
They also recorded 126 cases on mucous curfaces, 37 cases at
the base of hoof and 23 cases at the bhase of horn, The condi-
tion was noticed throughout the year but more number of cases
cccured from December to March, The maximum nmumboer of 105

cageas occured during Ncecomber.

Laake (1939) stated that in Unlied stotes the mylasis

producing £lies were Cochliomyvia americana, Fhormle ridina,

Chrysomyia macellaria, Luclilia Socecles ard Sarcophaga snecies.

strikeland and Roy (1941) recorded Musaoidea as myiasis -Hro-
ducer in man by examining the larvae collected {rom cases of
myiasis during 1922-1941, They als examined 32 samples rece-
ived lrom animals from various paris of Indla and ideni.ified

Lthem as Chrvsontyia bezziana, Sarcovhaga duy, S.ruficornis,

S.ceylonensis, S.Cragoii and Arhiochaeta Sealsris.

Sen Gupta gt al.(1951) recorded 56 cascs of animal myiacis
£from IndianVeterinaery Rescarch Institute, Izatnagar during

1948~1950. They found that the incidence was meximum during
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Novenmber to ["zrch, ie, 47 out of 56 cases., Out of 983 zases
recorded at local veterinary hospltal at Izatnagar during this
poeriod, they could get only the larvae of Lucilia and Callivhora
but they have mentioned thatv Calliphora, MYucilia, Chrysomyis

and Sarcophaga ucre comonly responsible for rylasis in India,
Maxdmam numb~r of cases wvcre cbtained at low atmospheric tem-
perature and high humldity, !lenon (1953} studied the ceasonal
incidence of arthropods of veterinary importance at Izatncyar.
ltle recerdel the commonast blow £ly in that area as Calliphora
erythrogerhala, though he eould get a few Sarcorhaga

ruficornis £lies alsoc.

Aluar and Seshaiah (1958) isolated a few larvae of
Sarcophana dux from cases of cutaneous mylasis in Camels,
Buflocks and cows. Choudhuri (1961) encounteced {or thre
first time in India a serious type of body strike in siteep

caused by the larvae of ghryvgomyia rufifacies. »ccording

to the arove author, Calliphora ervthrogephala, lucilia cupe

xina chrysomyla bezziana and Sarcophaga rufigornis were

the other £lies knovm to produce myiasis in live stock in
India. Sen and Fletcher (1962) gave a detailed account on
Cutancous myiasis and their cousative agents that produced
mylazis in Indie, Norrig and iMurray (1064} stated that.

mylasis was a major problem in the Leritory of rapua and
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New Guinea ond the speciles of {1y responsible was identl-

£ied to be Chrysomyias bezziana. Mindel and Cwilich (1364)

recorded 5 cases of myiasis in sheep and calf in Refuah,
caused by the larvac of Ughlfartia magnifica. Calliphora

erythrocephala, Lucilia serricats and Chrysomyia albiceps.

Zumpt (1965) published an elaborate aceount of myiasis and
che f£lies responsible for causing that condition in the old

vorld.

Vachiappan {1971) studied the incidence of cutanheous
aviasis in Tamil Nadu and has recorded 136 cases caused dus
o the larvae of Chrysomyia bezziana, 1 case due to Chivsomyia

megacevhala, and 1 case due to Imcilia cuprina, He recorded

cages of cutaneous mylasis in all domestic animals including

fotils,

Singh and Chhabra (1973) studied the incidence of arthro-
nod pests at Higsar and oul of 100 cases examined 23 cases
vere cutaneous myiasig vhich contained Chrysomyis bezzdana

larvae.

Choudhuri (1976) found that Chrysomyila bezziana, the
Indian Screu worm £ly, attacked a number of animals but more
commonly catile, He also reported that the common specics

infesting sheep in India were Lucilic cuprina, Iucilia

serricata, Chryso via bezgiana and Chryvsomyia rufifacics.
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pPatnayak and Misra (1977) studied the epidemiology of bovine
cutanecus myiasis and the nopulation of mylasas producing
fliess N higher incidence of bovine cutanecus mylasis was
encountered in rainy ceason and the cows uvcre found to be
more succeptible., Vulvoevaninal mylagis in cous were noted

prcedominently in the local area. Callivhora erylhrocevhala

was the only species resnonsible for causing bovine cutaneous
myiasiz, The authors concluded that there wvas a positlive
correlation ketwaen the incidence of Rovine cutaneous mylasie
due Lo Callipvhora erythrocephala and the population of this

fly in the environment,



INCTDEONCE OF CUTANEOUS IASIS IN DONFSTIC ANIMRALS IIT TRICHUR

an investigetion wag conducted o Lind out the inci-
dence of cutancous myiasis among domestie animals in Trachur.
In the present study, the condition was noticed in cattle,
buffaloes, goats and dogs, The anamals were exanined for
cutaneous Myiasls from June 1977 to iy 1978. A total nume
ber of 155 cases were chserved during the month of Octoper
1977 to May 1978. During the months of June, July, August

and September no cases could be obgerved (Table I & II)

The deourrance of cutaneous myiasis showed definite
seasonal incidence. The cases were aogerved only after the
rainy ssason. The tewperalure and humidity from October to
April ranged between 23.65%°C-31,2°C and 91 to 80 respecti-~
vely. Lventhough Lhe condstion was noted from Octobrr to
May, maximum number of casec were recorded during the menthsg
of Jamuary, February and March wath 31, 68 and 41 casos regse
pectively., The number of cases of cuvaneous myiasisz rocorded
during October, Novenber, Decamnber, “pril and May were 1, 4,

3, 6 and 1 respeceively.

Regarding the inciderce of the condition in different
hosts, 86 cases were in cattle, 36 cases in buffaloes, 19
cages in goats and 14 cases in dogs were recorded, Cutaneous

myiasis was not encountered in pigs and cats.
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The sites of infestatlon were varying with thce host, In
cattle out of 86 cases observed, 34 wcre in vulwal lap-, 20
in nasal septa, 6 in distal end of limbs, 5 in base of the
horn/ear and the rest in others regions of the kody. In
buffaloes, out of 36 casas observed, 17 were in nasal seopta,

5 in distal end of lumbs, 6 in base of the horn/ear, 1 in
vulval lip and the rest in other regions of the body. n
goats out of 19 cases recorded, 2 were in distal end off limbs,
5 in vulval lips and the rest in dther regions of the hody
and in dogs out of 14 cases 1 was in paw, 1 in base of Lhe

ear, and the rest in other regions of the body.

studies made to sreciate the larvae revealed Lhat 145
casces ware due to Chrysomyia bezglona. Desides this, Chrysomyida

mwegacenhala, Chiveony a rufifacics and iucilia cunrina tere

——— i ————

also encountered in 7, 1 and 2 nos, Of cascs respectively.
Cutaneous ryiasis due to Callivhora and Sargophaga specles

of flieg were not encountered in animals in this lozality.

There were no host or site speciflcity for the different
species of larvae mentioned ahove, The numbor of larvac in each
case ol cutanesus ' yiasrs ranged from 6 to 342, Sccond and

third ciloge larwvae of Chry-omyia begziana could be .solated

from tle maggot wound, uaxerc as in mylasis cue to owner flics

only 3rd stage larvae only could be isoclated.



DISCUSSION

No systematic study has oo far reen conducted on the
Incidence of cutanecus myiasisg In animals in Kerala. Ir
the present study this aspcct is dealt with in detail so

that it forma a valuable pr.cticel guide to the Veterinarilans.

'rom the studies made now, it is evident that cutaneous
wmyiasls is a very comron condition in domestic animals
during the pericd from October to May., Maximum incidence is
found in January, lebruary and “arch and a few casces quring
October, November, Deccnber, April and May, This showeg taat
the occurrence of cutaneous mylasis has got definite gzaconal
incidence, Thas observation is in close agrecmeni vilh
Roa & Pillay (1836) and Sen Gupta et 21.(1951), Lut the f£ine
dings of Patnayak & !Msra {(1977) ls contrary to the -r¢ sent
obs-rvation. They are of the opinion that the -aximum Inci-
dence of cutaneous myiasis is during rainy secason. Roa &
Pillay (1936) and “cn Gupta gt a1, {1951) reports trat the
cases are maximum duraing lou temperatuwre and high humiclty
ranging from B7°P-48°F ond 100~61 respectively. In ihe
nresent study at Trichur, the maximum incidence is found at a

temperature and relative humnidity ranging £rom 80°T - 72°7
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and 91=-78 respectively. Ulth regard to the tempe -aturce the
present observation ls in conformity with the sbove authors,
but the observations on relative humidity is not in agreement
with ther, cince maximum number of cases are recorded at

Trichur during lowest relative humidity.

With regard vo host animals, maximum number of cares are
recorded in cattle and bulfaleoe at Trichur. M fevw cases ave
also recorded in goats and dogs. This is in agreenent vith
Roa & Pillay (1936), Sen Gupta gt al. (1951) and Nacuapoan
{1971). Cases arco not encountored in other domestic andimals
since animals like eguines, Camels and sheeps are rare at

Trichur,

In cattle the important site of lesion is valval lip
folloued by nasal egepta in buffaloes ard cattle, having hose
ropes. The maximum susceptiblility of wvulval lips for this
condition in catilc can be attributed to the wnclean nature
of the vulval surrouniings -robably due to genital discases
and diarrhoea, The wound on the nasal septa produced by the
chronic irritation of thc nose ropc leads to infestotion with
blow £lies. Nachiapran (1971) ls alsn of the opinlon that
vulvo-vaginal mylasis is wredominent in bovincs., lowever in
the procent study masdmum auber of caresg were cncountered
on rucous surfaceg rather than on the gkin, vhich ls in

conirary to the observatlions madc by Roox & Pillay (19361 vho
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have stated that maximum incidence was on the diin, The
sites of infeclion in goats and dogs in e present study

are not sgpecifie,

Chrycomyia bezziana is £ound to ve the commoncst blow

£1ly in Trichur prodrcing eutancous myiasis, eventhoogh flies

like Chrysomyia megacevhala, Chrysomyia rufifacis and lucilio

curctina are also occationally found as mylasis pro ucers.
This cobservation is in agreement writh the reporis of Patlon
{1220), (1922 b), (1922 ¢), (1922 e) Roa & Pillay (1935),

Sen Gupta gt al.(1957), Choudhuri (1961), Sen & lletchor
{1962), Norris & Murray (1964), zZumpt (1965), hachiapian
(1971}, singh and Chhabra (1973), and Choudhuri (1976} evenw
though many torkers (as mentioned in ihe revieu o. litersiure)
have recorded differemnt types of flies as major myiasls pro-

duecers in different parts of India,
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T™TABET I

TABLE SHOWING 1HF NUBPrR OF CASRES 0 CUTAJEOUS I'YINAS'S IN
ANTMALS ™COULT™ ED AT SLLUCID CPNTRES I'ROM JUNT 1977 TO

TIAY 1978
5ls Placeg at uhich cages were Species of animal TOTAL
6. encountered c B a D
1 2 3 4 S 6 7

1, Veterinary lospital

Trichur 53 24 8 13 o8
2. Trichur town - 1 2 ——— 3
3., Sdaughter house,

Trichur 7 2 - - 9
4, Tmattureilkal,

Trichur . 1 — - 1
5. Kkuriacnira, Trichur - e 1 - 1
6. Kalathode, Trichur - 1 - — 1
7. Veterinary Hoapital

lMannuthy 24 5 7 1 37
8. Mannuthy local 2 2 I - 5
9, Total 86 36 19 14 158

C - Catile D « puffaloes G -~ CGoats D - Dogs



MORPHOLOGY AND BIOLOGY
OF FLIES PRODUCING CUTANEOUS MYIASIS



MORPHOLO Y AND BIOLOGY OF ILIBS PRODUCING CUTANDOUS MYIASIS

Review of literature:

The biology of a mylasis -roducing £ly wvas first vorked
out by tellman {(1906). He artificislly produced myiaels,
using the £ly Sarcophaga near reqularis in a goat, PRatton
and Gragg (193) bricfly described the wmorphological features
of Cutaneous mylasis producing f£lies, and the mathods of dia~
giosds and trcaunent of the disease produced by their larvee,
Macgregor (1914) classified the posterlor stigmata of dipte-
rous larvae invo Schisotreme type and ptychotreme type and
also mentioned the characters of each type. Me gave the mwag-

urements of posterior spiracles of lLucilis caesar.

& Graham Smith (1915) observed thae process of encrgence
of Calliphora crychrocephala from the puparium. Dunn (1918)
studied some aspcets on the life cycle of Chrysomyia
Macellaria (Fabr) and mentionod/that it laid 48=287 eggs at a
time in batches. The time required for the egg to hatch varied
with an average of 14 hourg, and the male-female ratic in one

lot of £lie3 smerged from one hatch of pupoe was 58:142.

Patton (1920) studied the cxternal morphologlcal
features and mentionad the characters for identification

of the £flies of the genera luacilia and Chrysomyla, Sinton (1921)
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deseribed the structure and measurerments of various
regions of the larval and pupal stages of Dyenosoma dux and

Iucilia gerricata, He studied the length and breadth of the

larvac, anterior spiracleos, distribution of spineg on the
body, posterior stigmal plates and the length and breadth
of pupae.

Patton {1922 a) deseribed the egg, larva, pupa ond the

adult £ly of Iucilia argyricephala, The same author (1922 b)

gave notes on the various stages In the life cycle of
Chrysomyia megagephala describing the external morphological
features of each stage. Patton (1922 <) also deseribed tha
various stages of the {ly Chrysomyia albiceps, and subsequently
(1922 4) made studies on larvae of Chrysoryia bezriana,
Chrysomyia albiceps, Chrysomyia meqacephala, Chrygomyia nigripes

Chrysomyls margin. iis and Lugilia argyricephala. Hle a2lso men-
tioned that larve of Chrysomyia albiceps werc hairy and the

second cstage larvae of Chrysgmyia, Iucilia and Sarcophaga

had only 2 slit in the posterior spir-ciss, He furthcr

staged that Chrysornyis bezziana larvae grow only in living
tisgues, Again he (1922 ¢) stud.el the varicus agpects in the
1life hislery of the comrwn mylasis producing blovfly, (hrysomyzia
bezzlana and (1922 £) clearly described the characters wiilch
halp in the identification of the larvae of Aphiochaea Xanthina
and A.xufipes. e (1922 g) clossified the mylasis pro iucing

Diptera into spoeific, semi-specific and accadental oncs and
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algo deseribed the methods of identification of myiasis
produeing flies by noting the morphological diff{erences
and characters of postericr gpiraclec, anterior spiracies
end eephalopharyngeal skeleton, Patton {(1930) concludzd
his work on this aspect by describing the life history

of Callivhore ervthrocephala, mentioning the characters

of each stage of the larvae.

Held away (19332) deseribed the morpholonical Alfice

rences of Chryscemyls rufifacies, Chrysomyia albiceps and
Chrysomyia putoria, Mackerras (1933) studied in detail

the life nistories, nutritional roguirem nts and fecundicity

of Lugiiia cuorina, L.serricata, Chrysomvia ruflfecies and

Callivhora stygia. In his studies it was observed thal a
single £1ly oviposited at 2 to 3 days intervel and he Ccould

rear L.gerricata upto 94 days in the laboratory.

Brannon (1534) maie studies on the sile of oviposition
of the £ly lacilia gerzieata. Tvans (1935) studied some
aspects on the bilology and physioclogy of a blow £ly, Foa
and rillay (1936) confirmed by doing breeding experinmts
that chryscmyia Lezziava was obligatory in wounds and that

they did noi lay eggs in dead tissues., Laske (1939} studied
the exudates in ryiatic and post myiatic vounds in shaep

and goats and found that there vas a considerable increase
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in the alkalinity of the exudatas as the development of
the larvae wrogressed, They also observed that the average
number ou eggs deposlted -er wound increased with the in-

crease in alkalinity or the wound,

Senior Vhite et at.(1940) detailed out the characters
which help in the identification of a ealliphorid Lly,
thelr bionomics and methods of preservation. HHerms {1953)
clasoified myiasis into dQiffcrent forme and has described

the larvae causing that condition. He briefly explained

the llfe hiseory of Callitroga hominlvorax. Uebber (1958)
studied the relationship betwwen larvel and adult size ol
Lucilis cuprina, He observaed vhat when the {lies were ra-
vented from ovipositaon for 17 cavrsg, the cgas inside the

£lies vere not viable, Rilpatrick and Bogue (1956) stated

that Lucilis cuprina also bred in garkage cans.

wigesandera (1957) studied the lile history ond biononics
of Thrysciwia megacephala in deteil. Alvar and Seshaizh
{1958) worked out, the life history and habits of Sarcpphaga
duwe £or the {irst Livre in India. Broune (1950 a) studied
ihe relationship batucer Lhe ovarian development and miting

of lucilia cu-rina, ile stated hal 85 of the femalcs of
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ineilia cuprina mated by the end of the 3rd day when the
adults were supplied with pieces of liver from the time |
of emergence, Ghe same author (1958 b) referred to the
choice of communal oviposition sites by the {1y Lucilia

cug;na.

viebber (1958 a) mentioned the effect of nutrition upon
reproduction in Lugilia cuprina and atated that protein |
meal was necessary £or g maturation. He (1958 b)
studied the frequency of mating of the sheep blow fly
lueilia cuprina, Hobart (1959) studied on the delayed ovie
position &n sheep blow £ly L.scrricata.

Sen and Fletcher (1962) gave keys for the identifide !
cation, and renticned about the distribution, life hi:storj;,
breeding techniques, methods of prescrvation and contitol
aspects of the gommonly occuring calliphorid and sarcophagid
£lies in India. Norris and Murray (1964) stud.ed the life
history of Chrysomyia berziana, Norris (1965) siso studled
the bionomics of blow flies. Shanahan (1965) reported t,he‘J
£irst record and spread of the fly strike in sheep, studled
the factors influencing strike, economic importance, biology,
distribution and ecology of blow fly Lucilia cunrina,
zumpt (1965) gave a detalled account on the biology,
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pathogonesis, techniques for collcction and method of

preservation of £flieg causing mylasils,

Hachiappon (1971) identiiled the myiasis producing
£iies in Tamil Nadu and worked out the life cycle of

Chrysomvia megagephala, Lucilia gunrina end Sarcophaqa

ruficornis. Ash and Grecnbug (1975} studled the influmce

of temperature on the developmental rates of eggs and larvac.
Roy and Gupta (1975) reported that Chrysomyia megacerhala
was the dominant gpccieg on trapping using £ish baitis in
siligiri city, Uest Bengal. Choudhuri (1976) mentioned
about the life hictory and habits of the adult fly of
Chrysomyla kezzisna, characters of the larvae, and the natuve

of injury produced on the host.

Kitching (1976) described the egg, three larval otages
and puparia of ghrysomyia besziana. lie also described and
compared the eqge and third stage larvae and puparia of

Chrysomvia nigripes, Chrysomyia varipes, Chrysomyia rufifaceg,
Chrysomvie megacephals end Chrysomyla suffranea. Pathayak

and Misra (1977) studied the biolegy of Calliphora
ervihrocerhala which was the cownmon mylasis producer .n

Or.isga,



Morphology of Chrvsonvia Begeiana (Villeneuve, 1514)

The larvas
Second Stage:-

The cecond stage larvac measurcd 5-9,5 r in length
and 1=1,75 mm breadth, The first two segments wera quito
elearly separated frem one another and the posterior spi-
racles had only 2 slits cach. The spine bands posterior
to the head segment were less pronounced and vere Comosed
of S5~6 rows of elongate aplnes with notched tips. Thoracle
segrents contained 3 rows of thorn like uniformly sizzd
backwardly directed spings, which, along with tncir posterior
margins formed a dense continuous ring., 2bdominal scgments
carried more or legs centrally placed spine bands, vhich
were thorn like laterally, ¢longate centrally and singla
—ointed, The spines were backwardly directed, excenu for the
single onterior row on abdominal segrenta, containing 4-7
spineg which pointed forvards. A feur wentrally dirscted
spines weres present just anterior to the protruberence on
segmnent VIII, Cuticle tetteen swine bands was smooth and
was without ary setae. The ¢ephalopharyngeal skeleton was
wall chitinised ond the prothoracie spiracle had 4 blunt
papillae., The postarior disc was surrcunded by six short

conical papillae arranaed at regular interwvsls. Around
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the spiracular region, two small additicnal papiliae

were present betweon twe larger onesg, Splracular reglong
containaed irregularly scatter~a hair like srines, EBach
spiracle was having 2 oblique glits, The bution was prescnt
close 10 the ventral edges of slits in each spiracle,

{Plate V, Fig.l).
Third stage larvaes (Plate III, Flg.2)

The larva measured 11«18 mn in length, 2-3,6 r; in
breadth and was creamy uhite in colour. The body was COM
posed Oof the usual twelve segments that had broad encircling
bands of dark spines. The two ends of the larvae were dar-
ker, The first 4 gsegments were secn telescoping at their
posterior marging. The anterior end was pointed and bent

dovmwards, with the black oral hooks directed dovnwards.

The anterior most segment carried 2 small thich
£leshy process, the antennhae, gach of whaich wvere guaried
®em? by a pair of dark knob-likc structures placed one
below the other, The oral opcning was wregent subterminally
in b tween the oral hooks. The second segnent Carrred the
anterior spiracle on the lateral aspect at its junction
with mesothoracic segwent, The anterior spracles werc

fan shaped, yellos in colour, projected cutwardly and tlLe
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common stalk carried 6 paplllae. The upper border of the
forsopharyngaal sclerite was raised anteriorly. The prytie
gead sclerite extended waell beyond the cornua.

{rlate VI, Fig. 1),

The head segment was with a posterior rim of spincs,
all thorn like and posteriorxly dirccted. Thoracic segments
were having posteriorly (irceted soine bands composed of
irregularly alligned rows of spines. “hout 3~-4 such rous
ware found on the prothorax, 5-6 rows on the mesothoraix and
7«8 rows on the metathorax, =ach composad of thern like
spines, hackwardly directecd, largest beiny entorior, becoming

smaller towards the posterior margin of splne konds.,

Abdominal segments were having wide and very prominont
spine bands occupying about half the width ef each seqment.,
The bands composed of 7=-9 rows of irrcoularly alligned,
thorn like spines, divigible into anterior and noster or
secticns, with a narrow gpine free area centrally betwsen
them. (Plate IV, Pig, 2), 211 the spines werc bachkuardly
directed excepnt for the mo~t anterior rous on abiominal
segments VI and VII, Segment VIII was having a eentral
cluster of tvow rows of backwardly directed spineg. The

posterior disc had 8 periphcral cenical papiliae, six dorsal
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and 2 wventral with an additional rnidnute paair, ventral to
the sgpiracular region, Subspiraculer region was sparsely

sovered with scattored £iles of up to ten gpines.

The spiracular plates were situated in the uop. r half
of the posterior end and ouarded by a thick fleshy euticular
ridoe, The posterior spirccles vas round in shape, The
peritreme was dark Brown enclosing 3 straight splraculor
slits that converged tovards the ccntre, The peritrem: wag
incomplets at the posterowinferior aspect swlth both the ends
pointed, The button wag obsoletc, A projection Ifrom the
peritremc in betwecn the outer and the median siit a3

prescent {Plate VI, Fig.2).
The pupa (Plate ITI, Tig.3)a

It measured a lenglh of S5-8 mm and a breadth of 245=3,5 T
The pupa was dark brom in colour, and vas rounded smoolil=
ly at both ends with ne thoracic constriction., Spinc bands
wore very similar to thase of the larvae, consisting of
distinative uniiorm thorn like spilnes. 1he anterior end
dadn't possess distinguisaable prothoracic gpiracle. The
pexericolr end had Jhe spilreclea in a shallow depression rut

detalls of the spilunces and papallae were neot dist.nct,.

Adult flv: (Plate ILI, Fig.l)
The flies measured a length<E 9«11 mm, The eyes ere

seperated in male by rather lesg than one half the width
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of the third antennal segment and in females by one
guarter of the total 1dth of head, Traccts were small ard
uniform in both sexcs. Perafrontalia was much narr w in
male but not reduced to a fine line, The vertex was blaxck
in femaleg. The frons were more or legs parallel sides and
parafacialia and jowls were bright orange in colour, the
latter clothed with golden hairs, The antennae, face,

epistome and palpl were orange in colour,

The thorax was green to bluish purple in colour, ligh-
tly silver dusted anteriorly. Prothoracic stigmata wasz
darf brown and a prostigmatic bristle vas present. Chaotom
taxy on the thorawx was, acrostichals 0:1l, dorsoccontrals
2;3. Intra alars 1, supra alars 2, post alars 2, presutural
intra alarg O, humerals 2, post humerals 1, and sterns

pleurals 1si,

The abdormenwas also green to bluish purple in colour
and the posterior margins of tha second and th.rd visibie
segments were generally dark margined, The hypopygium was
inconspiquous. The male genitalia wac strongly enitinised,
and was broad uith hairs, The uings wvere hyalinised,
squama was idHte, and the lover lobe vas covered with black

hailrs, The legs were black,



Biology of Chrveomyias bezziana (Table V)

The flies could not be collected f£rom the envirorn=-
ment by trapping methods. The larvae collected from
the maggot wound were allowed to pupate and the f£lles were
collected from the pupa after emergence, Only a few lare
vae of the second stage which were isolated from the maggot
wound attained maturity by growing in meat provided in pe~-
tridish, The second stage larvae just before moulting meas;
ured 9,50 mm in length and 1.75 mm in breadth, The hocks
of the third stage larvae developed in the second stage |
itself, two hours bcefore moulting (Plate IV, Fige.l)s Alld
the three slits of the posterior spiracles of third stage
larvae developed in the second stage, one hour before moule

ting without any sign of the peritreme (Plate V, I'lg.2).

The third stage larvae measured 11,0 mm to 18,0 rm
in length and 2,00 mm to 3,6 mm in breadth, The pupae Mmease
ured 6«8 mm in length and 2,5~3,5 mm in breadth, The third
dtage larvae isplated from the wound showed a greater tene
dency to migrate to the sand, than to remain in meat any
further, The prepupal period of the mature larvae in sand
was 30=42 hours and the pupal period was 5 days,

The biology of tnis £ly could not be studied in
detail since they 4id not lay eggs in meat.



41

Morpholoqy of Chryssmyia megacechala (Fabricius, 1734)

The egqs:~ (Plate VIT, Iig.l)

The egg measurcd a length of 1.4 - 1.5 om and a

breadth of 0.5 mm, The egg as coloured nearly thite,

The genoral chape of the cgg was elongate, cylindrical and
slightly tapering at the endc. It was slightly convex vene
trally and concave dorsally. The median stripe was very
narrow thich appcared simply as a groove cxiending almogt
the £ull length of the eqg from 2 poini. just in front of
the postcrior pole. The micropilar pit was smooth and withe

out eny cnitinous fringlng. Choricn was smooth.

The larva

Tirst stage:- (Plale VIIT, Fig.2)

The first stage larva was very small and measured
2,0=4,5 nm in length onl 0,60=1,25 mn in krcadth, The antenna
was prominent and surmounted with 2 ‘mob like structirres.,

The oral hooks were 111 developed and the cephalopharyngeal
skeleton was not well dcveloped. The ventral corhua vas
not clear and the pharynx had no ridge. (Plate IR, Mig.l).
The anterior spiracle was absent, Abdominal scgments 1 to
VITT pogsessed ventral and lateral padg, The poslcrior ¢xe
trimity carried goft tubercles, The nosterior gpiracles was

present with 111 defined spiraculer slits,
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Segond stage: (Plate VIII, Fig.3)

The second stage larvac measured 7,0M0=11.25 mm in
length and 1,50-2.25 mm in breadih, The antennae possas-od
2 knobs each. The oral hooks of the ecephalopharvngeal
skeleton werce wcll developeu and the pharyngesl ridges were
well marked (Plave ¥, Fig.l). The anterior cplracles had
11 paplliae ecach and the abdominal segrents I to VIII pog~
sessed ventral as well as lateral pads. The oostoerior Shime
racles vore having 2 well defined spirdcular slits coch,

and the peritreme was incomplete {Plale X, 'ig.2).

Third stame larvae: {“late VII, Fig.2)

They measured 12,5 to 20,00 mm in length and 2.5 to
3.5 mm in breadth. The larvee verc wiAitish yellow in colour
and the antenne were well doveloned. The prothorax was
provided with a belt of seversl rows of recurved prown
spines, The anterior spiracles were yellow In colour and
£an shaned, They carried 13 papillac at their junction with
mesothorax, on the lateral aspect. The pharynx possessed
ridges and the shase of the cephalopharvngcal skeleton 1as
characteristic, the pharynieal seleriie ended a littile
beyond the wveniral cornua. The upper border of the dor'so-

phoryngeal selerite vas raised (Plate XI, Tig.1).
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The body of the larvae were lacking in prominent
papillae, The spine bands were sparse having short blunt
simple spines with single or bifid tips, mostly tending to
form £ilem of 2~5 (Plate XIT, Fig.l).

The girdle of spines present from the prothorax to Vth
abdominal segment, were absent on segments VI and VII,
The lateral pads were gseen on segments I to VI while the
ventral pads were ceen on segmente II to VIII, The e¢nd of
the VIIIth adbominal segment was concave and possessed the
anterior and posterior lips. The anterior lip and 3 poine
tod fleshy tubercles on either side, of which the inner wae
smaller, The angle between the gpiracular plates was wider
when compored to Chrysomyia bezziana, The paritreme was
thin and lightly chitiniged with one of its ends bearing a‘
cleft and the odher end pointed. The button was faintly
wvisible, The posterior subspiracular region vas densely

satuloge (Plate XI, Fig.2).
The_pupa (Plate VII, Fig.3).

The pupa measured 6«9 mm in length and 3~4 mm in breadth.
The pupa was mzhogony brown in colour, The anterior epira-‘
eles, which were proj-cting from the puparia ware fah shae
pad, They retained the characteristic pattern of setae on
parts of the posterior spirucular area as in tho larvs. Tha

posterior spiracles were visible externally.
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Adult £lys:e (Plote VII, Fig.4)

The {1y measured a length of 10=-12 mm. Thc gyes were
holoptic in male and dicoptic in female, In malcs, the
facets of the upper two thirds were geeatly enlarged nd
ghayply demarkated from small facets of lover third. The
parafrontalia in mole was reduced to a fine line and in
female, each of the parafrontalia was slightly narrower
than the width of frong. It appeared black towards ithe
vaertex. Irons in males were encirely oblileratcd throughe
out its length and in female anvprosamately parallel sided,
reddish to black with amall hairs on the upper part. Parae
facialia, jouls, face, epistome, antennae, antennal arista

and palpl were orange in <olour,

Thorax was grecnish blue in colour with purple rofle-
ctions. Mesonotun vas with two short and narrow longltu-
dinal black stripes anteriorly and a small dark triangié
situated in the postero-medial position to each humeral

callus, Prothoracic sniracles was dark brown.

Abdomen vas also coloured greenich blue with purplo
reflections, the second and third segment wece black
banded in its posterior margings. Hypopygium was slightly

projecting. The male genitalia was very lightly chitlnlsed.
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The wings wore hyalinised and slightly darkened at its
base, The basicostal scale was black, The upper squama

was whlte and the lower squama brovn. Legs were black.

Biology of Chrysomyia megace-hala (Table XIT & V)

Only 7 cases were encountered as cutaneous mylasis
dus to this species, hut the £lies were abundant in the
nature, Out of 7 casas recorded 4 cases were in cattle, 2
cases in buffaloes and 1 in a goat., By trapping method,
1098 £lies of this species were caught in which 963 were
ferales and the rest were males, The flies could easily
ba bred in meat go that the blolegy of this £ly could be
studied in detajl. The £lies developed from the larvae
enllected from myiasis conditions, regembled in all dew-

talls with the {1lies caught from the surroundings.

The f£lies mated from the 3rd day of cmergence and
mating lasted upto the 8th day. The duration of mating
ranged from 30 geconds to 3 minutes, The preoviposition
period for this species was 10 days, The mature females
£ly laid a maximmm of 392 eggs. The average time taken for
the £ly to lay 100 eggs was 3% minutes, A single Jfemale
£1y laig 2861 eggs throughout its life gpan, From the 10th

day onwards it laid eggs only on alternate days and the
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masximum number of eggs were lald in between 15 and 23 days
after emergence, From 30th day onwards, it lald egge only
once in 4-5 days, The number of egge laid were alse found'
reduced gradually, It stopped laying eggs £rom 52nd day
onwards and dled on 69th day. The males lived only unto
15 days under captivity. The eggs laid by the £lies hate
ched in 12-15 hours time,

First stage larvae (0=11,00 hrs)

The egg hatched eplitting the median stripe at its
anterior end. The larxva migrated out of the egg, when it
was gplit half way (pPlate VIII, Fig.l). The first stage
larvae grew gradually from 2,00 to 4.50 mm in length and
0.,66=1,25 mn in breadth during their f£irst stage, No con'
slderable variation was observed in the measurements of
posterior apiracles and@phalopharyngeal skeleton. Dut an
increase of 04014 mm was observed in the length of dorsal
cornua, 0,007 mn in the breadth of pharyngeal sclerito at
the junction of dorsal and ventral corma, and 0,014 rm
in the total length of cephalopharyngeal skeleton, The
f£irst moulting tock place betwsch 10430 to 11,30 hours af
ter hatching. The oral hocks of the gecond stage larva ape-
peared in the first stage larva even at the 8th hour,

(plate IX, Fig.2). %he posterior spiracle consisted of 2
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oval fleshy openings., In the process of moulting, the
lonsening of the cuticle was obaserved ecven 1 hour kefore
shcadling the cuticle of the {irst stage larva. The larva

took only 10-20 seconda to shead the cuticle,

Second stace larvae (11.00 to 28.00 hours)

There vas a swiden increase in the sgize of the larvae,
itg posterior spiracles and cer halopharyngea]%skeleton
aSter the first moult. Just after moulting, the increoce
in the length and breadth of the larvae, were 2,50 mm
and 0,25 nm recpectively. The length and kreadth of the
posterior spiracles vere increased by 0,117 mm and 0829 mm
respectively. The length of the dorsal and ventral cornua,
the breadch of the pharyngeal sclerite al the junction of
forsal and ventral cornua, the length of the oral hooks
and the total length of the cephalopharyngeal skelelon
veie lncreased by 0.314 mq, 0.186 mm, 0,079 mm, 0,057 mn

and 0,554 mm respcctively.

The larvae grew gracually Srom 7.00 rm to 11,25 mm in
Jength and 1,50 mm to 2,25 mn id‘oreadth during the gecond
stage., Therce werc also variacions obsgerved in the measurc-
ments of posterior spiracles and different parts of the ce~
phalopharyngeal skeleton., The lengtn and breadth of the
posterlor gpiracles incrensed from 0,172 to 0,200 mm and

06172 nin to 0.185 mm resrectively. An increase of 0,030 mm
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was observed in the length of dorsal and ventral cormua

of the cephalopharyngeal skeleton, The hreadth of the
pharyngeal sclerite at the junction of dorsal and ventral
cornua and the length of the oral hooks were increased by
0,014 mm. The total length of the cephalopharyngeal ske-
leton was increased by C.100 mm. The second moulting took
place between 27,00 and 23,00 hours, The oral hooks of the
third stage larvae appeared in the second stage 3 hours
before moulting (Plate IX, Fig.3). The postericr spiracle
consisted of partially chit:nised incompleie peritreme uith
2 well developed obligue slits, The posterior spiracles
of tha third stage larvae with 3 slits and without a perdi-
treme appeared in the second stage larvae 1 hour before
sheading of vhe larval gkin (Plate IX, Fig.4). The loosening
of the culicle was observed even 4 hours before moulting.

The larvae took 15-30 meconds for shcading the cuticle.

Third gtage larva (28,00 hours - Maturity)
Tventhough no marked changes were cbserved lmmediately
after the process of moulting on the length and breadth
of the third stage larvae, there were sudden variotions
in the measurements and morphology of posterior spiraclics

and the cephalopharyngeal skeleton. The length and lrcadth



49

of posterior spiracles were increased by 0.115 mn and 0.58‘ mm
respectively., The length of dorsal and wvantral cornue,
breadth offthe pharyngeal sclerite at the junction of dore-
gal and ventral cornua, length of the oral hooks and the
total length of cephalopharyngeal skeleton were increased

by 0.934 mn, 04542 mm, 0,186 mm, 0,071 mm and 0.944 mm

respectively.

The third stage larvae grew gradually from 12,50 mm
to 20,00 in length till 50,00 hours of age and no further
increase was observed later. The breadth of the larvae
increaged from 2,40 mm O 3,50 mm till 48,00 hours and
hagdly ang Increase was noted thereafter. The posterior
spiracle showed an increase of 0,014 mm both in length and
breadth, Mnuniform increase of 0,014 mm was observed in
the length of dorsal cornua and in the breadth of the pha-
ryngeal sclerite at the junction of dorsal end wventral
cornua, The total length of cephalopharyngeal skeleton
snowed an increase of 0,027 mm. The ccphalopharyngeal
skeleton was well developed. The posterior gpiracle con=-
sisted of well developed peritremes with 3 slits in each.
The peritreme, which was partially chitinised at 28,00
hours, becamne fully chitinised by 34,00 hours,
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The larvae readily mmated wvhen placed «¢n sand at thw
50th hour of their la wval poeriod, Bul the: continucd to
feed for 75-~90 hours before naturally migrating from tre
meat to the sand for pumation. The prepupal period of
the mature larva in sand vas 2436 hours. Th larvae belou
50 hours of age tock much more time for wupationy 40«50
hours old larvae took 3672 hrs, =nd 28-40 hoursg old lervae
took 72-100 hrs. The average pupal poriol of the {1y vas

cbserved to be 3 days and twelve hours.

The external worphological changes of the £ly taking
pl.ce incide the pupa. were studied during their 3¢ days

of pupal life (Plate ¥II, Tig.2).

Puna al 24 hours:

The body of the cdeveloping £ly inside the pupa vas
diflercnciable into hecad thorax and abdomen, arkd vas Wh.e
tish yellow in colour., The eycs were not dilfcrentiate i,

The mouth partg were ohgerved ag a conical nad e:xtending

to the thorax on e veniral aspcct of the body. Iings

vere gseen folded as padg on the lateral sides of wne thosail.
The lege were found Lo be developed even uivh faint dif-

fercntiation of the gegmmtsa,

43 hourg:
The developing £ly dnsde the puna was uhitish yellcw

in colour. The eyes were demarkated, siightly protruding
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on the dorsco-latcral aspocts of the head., A 1i ht pink
colour was found Jeveloped on Lhe{eyes. The mouth parces
st2ll appeared as a c¢onical pad kut antcnnae could be
differentiated., The main veins of the wings were found
partially chitinised, The segrents of the legs were also

partially chitinused,

72 hours:

The develoning fly was whitish yellowr in colour, The
eyes vere very well demrkated by ithe developm nt of red-
dish colour on them. The facecrs vere clearly visible in
the eycs, The develo yuent of the ptilinal sac was visible.
The apnendages on the head were also well dafferentiable
into antennae, palpl and proboscis. wen the arista on
the antennae was well di:{erentiated., Thorax wag dife
ferentialad into protrorax, mesothorax and metathora: .

The main weing of the winys and thd segments of the legs
were wcll chitiniced, The developrent of the setae, halee
ord bristles could bc clearly obgerveds The developm nl

of the cxiernal genitalia was also observed.

The £ly took a total time <€ 10-20 secords {oceverging
from the pupa. The anterior el of the pupa tas broken

vertically an? the £ly was secn wo emerge irilating the



ptilinal mac. (Plate XTI, fig. 3 & 4), (Plate XITI, Fig.1,
2, 3 & 4),

Just after the emergence, the f£ly could only walk
and they tried to hide in dark corners. The vings vere
found folded, The fly was dark grey in colour, DUy 9
its the wings started unfolding gradually and the process
of unfolding was completed by the 20th minute. 2Along with
the unfolding of gkin, faint but shining pink colour began
to develop on the thorax of the fly., At the 30th mt pink
colour also begen to develop on the abdomen. Greenish tinbe
started to develop gradually when the £1y reached 45 minue
tes of age. Uith this green colour, slight bluish colour
also bogan o0 develop strongly and the pink colour foded
off with the dominat 10:765 bluish green colour., Full and
normal development of the colour on the thorax and abdomen

of the £ly wvas avident at the 75th minute,

The male female ratio of the emerged fllcs vas 46354,

Morphology of Chrysomyis rufifascies (Macquart, 1842).

The eqq
The egg measured 1,2 mm in lzngth, 0.45 mm in breadth

and wvas white in colour, The shape of ¥he e€gg was slongate

and cylindrical, The madian atripc ran upto about three
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quarter the length of the egg from a point well anterlor
t0 the postecior pole and vas very narrou, aprearing sim-
rly as a groove. The choricn showedd faint bul distinc.
hexagonal scuipture, The micropilar pit was with chitinous

fyringinge.

The larvae

First stage

The first stage larva measured 1,5«3.0 mm in length
and 0e¢5~1,0 mm in breadth, They did not shou the charactrr-
istic¢ fleshy processes of the {ollo ing stages bhut vas proe-
vided with tiny triangular discs, They presente elaoven
bands, the five anterior ones being compleie where ag the
next six were interrupted on the dorsal sidc. ‘he cepha=
lerharyngeal gkelcton vas wall developed. Posterior spira-

cles were tube like and the anterior spiracles were abacnt,

Second stagei-
The larva measured a length of 3.5 to 8.5 wm and a

breadth of 1.00-«2,40 mm, The antennze were prominent in the
ceprhalic segment, The anterior spirocles were seen nroject-
ing from the laleral agpect of the mesothoracic segnant,
bearing 6 wapillae, The cephalopharyngesal skeleton vasg

well “eveloped and the oral hosks very prominent,

{Plate Xv, Fig.1l).
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The body was covered vith spines ant fleshy proces-
ses which also carried spines at their tips., The Lhoracic
segnents contained only bands of spines on th~ dorsdl as-
pect, The abdominal segments had 3 rous of spyincs ante-
riorly, folloued by 8 Eleshy processcs with 10-15 gplres
each at their Lips. & single rov of minute s~ines werc
seen ventrally on the abdominal segneont, The posterjor spira-
cle vere seen on the upper part of the posterior most seg-
ment wilh the lover Lip much rore extended posteriorly.
The spiraclas posgsessed © ell developed poritreme uith 2
silits (Plate XV, Fig.2}.
Third stage (Pla‘e XIV, Tig.2).

The third stage larvae measired 10 = 19 rm x 2.5 ~ 3.6
mm and wvere light brown in colour, The %}% calour
decpened gradually as thc larvac mavurcd, ihe enterior
end was very narrou, ° ch antenna vas surmounted with 2
cone shaped knob like wrocesses., The pharynx ves ridged.
The cephalopharyngeal skeleotrn was well developed and src-
scnted a charecteristic appearance. The pharyngeal sclorite
was »rominent, and the dorsal cornua very long and tapered
horizontally. The ventral cornua uas prominent and was

as leng as the dorsal cornua. The oral hooks wer: well
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developed, (Plate VI, fig.ls. The anterior spiracles
were seen rrojectiny froa the rear end of the prothoras:,

learng 9 papillae.

The prothoracic segment in its anterlor end carried
a thick kand of backwardly directed spine on the Jformal
aspect, Posterior to the kand of spinés, dorsally, thoere
‘28 a row 8 small papillaec., On the ventral aspcect, ithere
was a triangular pad of smallganes, On the mesothoraclic
segment, there was a.thich band consisting of 9 rows of
spines on the dorsal aspect., The naplllae v ich tere come
paratively darger than the prothoragic panillae vera 8 in
numbcer and were seen posterior to the soyines, The -2zpillae
on the orothoracic and mesothoracic scmnte did not con=-
tain any spines at their taps, The spine band off the mego=
thoracic segmont was scen encircling the segment witqbne
row of spines lesser on the veniral aspect. The motathoracic
gegment nosgessad 7 rous of spines anteriorly on the dorgal
aspect and S rows of snincs ventrally. The € paplllae fol-
loving this carried 20-30 spines at their tips. {“late uVII,
Tig.1). Small ssincs in § rows were also secn cneircling
the £inger like papiilce, The lateral wost paplllae on

both the sides had an ad it.onal small papdllae orlgin. ting
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from its base which alsg possessed spines at thelir tips.

A row of <ix papillae were alsoc secn ventrally correspand
ding to the dorsal papillae, carrying spines at thelr tips.
Brownicoloured bands were seen on the dorsal aspect of the
gegments of the larvae on which thece papillae were obscr-
ved, The abdcminal segments I to VIII contained slmilar
papillae as seen on the metathoracic segment, but the
spines anterior to them became smallexr from the second abm-
dominal segment onwards, On the ventral aspect of the
£irst three abdominal scgments, 2 separate rows of spines
were present corresponding to the rows of spines on the dor-
eal aspect, It bhecame one row from the 4th abdominal scgw
ment onwards. On the lower half of the 12th seqgment an

eneircling band of stout spines were presehit.

The posterior spiracles was present in the 12th sege
ment of the body. The peritreme was much thicker, well
chitiniged and dark brown in colour, It was incomplete
and the gap between the two ends was gmall. The ends of the

peritreme were forked, (Plata XVI, Fig.2}).
The pupa: (FPlate XIV, Fig.3)

The pupa measurad 7=8 mm X 3.5 ~ 4 mm and colourad

dark browm. It vas slightly convex dorsally snd concave
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ventrally. 2&s in the case of the larve, the pupa of

Chrysomyia rufifecis was readily reccgnisable by their

body papillae vhich were present all rownd the segment.

Adult £lv (Plate XIV, Fig.l)

The flles mesgured a lendth of S«11 mme, The eyes
were seperated in male by a distance approximately equal
to one~fourth the width of the third antenral segment and
in fcimele, by slightly more than one-~-uarter the total
width of the head. Facets in hoth sexes werc small and
uniform. Parafrontalia in male was narrow, block on the
uppaer half, and covered with silver tonentum on thrlo.cr
half€, wiere upstanding vhire hairs and a fow {ine black
bristles vere observed., Frons werc redlish above the
point of insertion of the antennae. In females, frans
and parafrontalia teore approdimately equal in width, the
fronaz being greyish black in cclour., Tha parafacialia and
jouls were reddish yellow but densely covered with silver
tomentum and vhite heirs, Bpistome and palpl ere oramne
in colour,

Thorax wag greendish bluc in colour wnth purple re-

flection, It had <hort nerrow stripes onterdorly, and
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Indefenite dark patches behind the humeral calll along
the suture, Prothoracic spiracle was white and the pro-

stigmatio bristlc was <lear,

Abdomen was coloured similar to the thorax. "he firé.t
visible segment was black in male and greenish in female.
Second and third segments were block banded on the por-
terior margins., Hypopygium was inconspiquous. In the
male genetalia, the two halves of the mesolobes vere uniw
tad and the paralobes were widely seperated at their base.
The wings were hyalinised, The basi-cogtal scale wan dark
brown and subcostalsclerite vas bare but for a few soft

haris., The upper end of the lower squama was white,

Bioloay of Chrysomyia rufifacies (Taeble V)

Only one case of cutancous myiasis due to this species
of £ly was recorded, even though the £ly was abundant in
the surroundings, By trapping, 328 females and 68 males
of this species vere collected. These fliles vere found
to lay eggs on baits much more gquicker than Chrysomyie
megacephala, even though a greater number of the latter
species of £lies were attracted to the baits along uith
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the former specles. The flieg and the larvae caudght
from the nature resembled the one vhich was isoloted and

reared from a cagse of culancous mylacis,

The flies started mating from the third doy, “hilch
lasted upto the 7th day. The duration of —ating uvasg found
to be 1-2 mts, The av-rage preoviposition period of tnis
gprceics was observed to be 8.5 days. The mature £rmale
£ly lald a maximum of 268 eg.s. The average time talen
for a £ly to lay 100 eggs was 3 mts. Tne eggs hatcher
waithin a pericd of 10-12 ys. The first moulting of ihe
larva took plaoce at 11,00 hirg and the second moulting
at 26,00 hrs. The oral hooks and the posterior spiraclos
of ihe developing third stage larvae ycre obscrved in the
gacond stage, at f{irst ant second hour regpectively be-
fore seading of the larval skiln.{"late *V, Tig.3). The
skin glarted to loosen 2 houwrs before sheading. The cuticle
ol the s2cond ctace larvae bacame loosc gracually and the
gpines and wapilize of the third stage larvac develoged
axactly at the same place underncath the gpires and
napilise of the cecond stage larvaoe. {(Plate NV, Flo,.4}.
The larvae atialned maximum sige by 40.00 hrs but they

fed on the meat up Lo 60,07 to 706,00 hro. The larvac agenl
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over 60,00 hrs pupated readily., The pres=pupal period
of the mature larvae in gsand was very short, ranging
from 16,00 ~ 24,00 hrg. The pupal period of the £ly

was observed to he 3 days.

An interesting observation recorded uas that, from
a batch of eggs laid at a time, all the flies developed

were either males or females,

The process of £ly emergence was also studied
{Plate XVIII, Fig., 1 & 2). The £1y took 30=-60 geconds
for the emergence Lrom the pupa. The procass of emer-
gence was simllar to that of Chrysomyla megacephala,
The wings were complctely unfolded by the 15th minute
and the normal colour developed on the body by the 50th

minutc,

The larvae of this spescles werc reared in vitro
along with the larvae of Lucilis cumrina, and <ercophaga

ruficornisg from the first stage onwards, Chrysomyda

rufifacies larvae did not cause any harm to other larvae
in the presence of sufficient meat., But vhen the meat
was nov enough for Lhis specles, they attacked other larvae,

degtroyed and ate them. Thig larvae were also observed
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to prey on Chrygomvia bezziana larvae, vhen there was

searcity for meat (Plate XVIT Fig.2).
Mo 1 of somyia niaripes (rubertin, 1932)
The eqgq (Plate XI¥)

The egg measured 1 mm in length, 0.3 mn in breadth
and was white in colour, The shape of the egg was elodgnte
and cylindrical., The medisn stripe did not run the full
length of the egy, but extended from a point just in
front of the posterior pole to the micropilar regiori.
Hatching lines were having distinct chorionic thickaning.
The characteristic hexagonal sculpturing of the chorion

outside the median stripe was very distinct,

The larva
Third stage (Plate XX, Fig.2)

It measured 10-17 mm in length and 1,5«2.5 mm in
breadth, The anterior end wes narrow, The most charae
cteristic and interesting feature of this larvae vas
that they had brownish rectangulr bands on the dorsal
awpect from the megothoracic to the 7th abdominal sag-
ments, The ¢ophalopharyngeal skeleton vas alge characteristic

in that the tip of the dorsal cornua was extended by a
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partially chitinised portion (Plate X¥I, Fig.l). The
anterior spiracles projected to the prothorax and car-
ried 10 papillae. The gpine bands which graded laterale
ly into dense mats of setae, spreaded over the lateral
sunfaces of the segment, Spine bands on the dorsal ase
pect composed of elongate gtructures with pointed tips
and files of larger spines witb{tripple or maltiple tins,
and f£lies of getae anteriorily and posteriorly (Plate XIX,
Fige4)s The postericr most segment had a row of chort
papillae around the gpiracular region., The posterior spi-
racle wassmall, paeritreme:: thick, well chitinised and ine

complete enclosing 3 slits. (Plate XL, Fig.2).

The pupa:s {Plate XX, Fig.3).

The pupa measured 4,0=56,5 M X 1.5 = 2.5 mm in size
and was light brown in colour, They retained the recte
angular dark brownish bands present on the dorsal aspoct
of the larvae, They had a very prominent thoracic conw
striction and retained the prothoracic spiracles, In
addition, the posterior spiracles were gituated in a

deep fringed pit,
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Adult £ly: (Plate XIX, Fig,1)

The flies mcasures a length of 7~8 mm. The gpace
in betveen the eyes in male was equal to the length of
the third antennal segment, and in females, to one taird
the width of the head, Facets were small and uniforh,.
Frons had parallel sides and was dull dark reddish in
colour. 7Tn male the width of frons was egqual Lo one of
the parafrontalia, but in female it was slightly marrow,
Parafrontalia was covered with grey tomentum anteriorly
and was mctallic at vertex, Parafacialia was covercd with
grey haira, jowls metallic and grey dusted. Antennas were

dark brown in colour and the palpi yellowish,

Thorax was coloured greenish and prothoracic sttg-
mata vhite, A prostigmatic bristle was present, Aldomen vas
greenish and the hind margin of the second and third visi-
ble segmenis were having dark bands. Hypopygiurn wag ine
conspiquous. The wings were hyaliniged and the basicostal
seale was dark brown, Subcgstal sclerite was having fe's
hairs. The squemae were whitish and the halters yellowish,
Bioclogy of Chrysomyia nigripes (Table V)

tventhough no cutaneous myiasis was encountered duq
to this larvae, {lies were caught from the nature, Fiftecn
female and two male £lies uere caught by trapping. ‘The

£lies were bred in meat,
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The £lies mated from 4th day after emorgence, The
preoviposition period the spcecies was observed to he 10
dayse The mature female £fly laid a maximum number of 162‘
egos at a time, The eggs hatched within a period of 8,00
to 11.00 hours. 7The larvae after 70,00 hours in meat mie
grated to the sand for pupation. The prepupal pericd of
the mature larva in sand was 36-=4% hrs and the average
pupal period was 5% days, The duration of the proccss of
emergence was 2-3 mtg., The time taken for the unfolding
of wing and the development of the greenish colour an the

body was 20 and 60 mts respcctively.

torphology of tueilia Quprina (Wiedemann, 1830).
The egq:

The egg measured 1 mm in length, 0,35 mn in breadth,
and was pale ycllow in colour, The chorion was very
thick, striated and faintly reticulated, The median stripe

was narrow which extended throughout ths length of the ega,.

The larva

First stzqge:
The larvae measured 1,5=3,5 mm in length and 0.4=G0,8 mm

in breadth, The oral hooks were not well developed and
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bluntly pointed., T.e cephalopharyngeal skeleton ias 0t
well chitinssed. The phorynx presented few grooves,

The anterior spiracle was awvsent. Seghents IT to VII yere
provided wath girdles of lightly pigmented spinules., Trom
segmeont VIII spinules were absent exce 't on the ventral
aspeat of thi- gegment. 7. posterior spir cle had 111

defined gpiraculer slits, 1Tne periireme was not clcar,

Second _stage:

The sccoond stage larvae measured 4-8 mm in lengin
and 0,7 = 1,25 mm in breadth. The two antcnnae vcre provie
ded cach with two knobs, The oral hooks were promincent -dth
pointed endsg. The dorsopharvngeal sclerites wvere connecied
anteriorly by an arched splint. Thc dorscpharyngeal sclo-
rite, pharyngeal sclerites and the dorsal and ventral cornua
were rroninent. The pharyngeal ridges were not well deve-
loped. The anterlor swiracle vas provided with 7 papillae.
Segents I to VII possessed conplete anterior bands <f
gpinules. ©On the segment VIII, this band was interrupted.
Segn nts IX to ¥II hMad sgpinules ventrally but scgment I
showed < conplete band al ihe posterior border. The yos-
terior gpiracleg had 2 clc riy defined spiracular sliis,

The peritreme was incomplete and the button was not presenit.



Third stage: (Plate XXIII, Fig.l),

The larvae measured 1016 mm in length, 1,5=2,5 mm in
breadth and was creamy white in colour, The cephalic
segment was provided with a pair of well developed ante=
nnae, each with 2 minute knobs at their tips, The oral
hooks were prominent and the pharynx presented well deve-
loped ridges, The prothorax vas not provided with spinules
and was smooth, It carried a palr of anterior spiracles on
the lateral aspect at its junction with the mesothorax, each
possessing 7-8 papillae. The cephalopharyngeal skeleton
was well chitinised (Plate XxiV, Fig.i). The mesothorasx,
metathorax and the first 8 abdominal segments possessed
belts of 6=~7 rows of minute, yellow, recurved spines alony
thelr anterior margins. The abdominal osegments had, ithick
ventral pads with inconepiquous spines on them, The postes
rior spiracles were placed on the upper half of the last
segment. The anterior lip had 3 pointed fleshy tubercles
on each slde of the midline, of which Lhe median tubercle was
smaller than the other two. The median tubercle was placed
close to the inner tubercle than to the other ones. The
posterior lip z2lso possessed 3 tubercles on each sida.of
vhich the outer tubercles were the largest, The median
tubercleg were slightly anterior to the border. The oral
tubercles were comparatively largsr and the anal opening

was very conspigquous with two raised lips,



67 ‘

The posterior spiracles were placed at wider angle.|
|
The brown peritreme at the postero-inferior portion enclow

sed a complate button. The peritreme at the antero-exter-
nal aspect took smoth curves along the edges of the spira-
cular slits, The thickness of the peritremal ring was unile
form through~ut, The 3 slits uere straight and lay paralle‘al
to each other, The middle one was longer than the other |

two, which were of the same length. (Plate XXIV, Fig.2), |

The pupa was 4,0w6,5 mm X 1,5«2,5 mm in size and vas

The pups (Plate XXIII, Fig.2).

dark browvn in colour. The puparium wvas smooth, and the pose
terior spiracle were situated in a dee¢p pit. The anterrior‘

spiracle vas alsc seen orojocting from the puparium,

Adwlt flys (Plate XXII)

[

The adult flies measurad 6.0-8.0 mm in length. The,

eyes in male were seperated by a distance equal to double

the width of the third antennal segment, In malc thc |

frons at the narrowestlénint was about twice the width of |
one of the pavafrontalia at the same point., In females |
the frons had one-third the width of the head, The para-

£rontalia in male was having Jive halrs outside the frontal

|
bristles and bare except for the frmtal bristles in female.
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Thorax was coppery grcen in colour., The mhles had
a rach more deeper coprecy colouration than the fomales,

Chaetotaxy on the thorax waa as followss

Humerals 3:4, notopleurals 2, Supra alars 2:4, intra alars
2:2 post alars 3, acrostichials 2:3:3, dorcocentrals 3:3,
and the marginal scutallar 4. Abdomen wag arched in
pro£ilc, sternlies vith tufts of long hairs and hyropygium
prominent, lings were hyalinised, bas.costal scale yeliouw
and the smquama was whi.e. Lege were black in colour with
one of the antero--dorsal hristle at the m.ddlc of che

tibia,

Blology of luciliio cwrrana (Table V)

Two cases of cutaneous mylasils cases due Lo the larvae
of this f£lies vere encountered. The ponuletion of thic .1y
in nature was very low. Only 3 female £lies could bs

trapped,

The £flies motad from the gecond day to 8th day aficr
emergence, The {lies vere found Lo mate only once Jduring
its life. The duration of each mating ranged £rom 6-15 mts.
The precviposition period of this £fly was found to be 9
days., The mature Semale £1; laid a maxdimun nunber ol 216
aggs at a time, The time taken for the £ly o lay 100 eqgs

wag 3 mts, The £lies thoet had only &lucose focod, did not
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lay any eggs. The flies were not found to lay egas in
fresh m.at. They laid eggs on meat after it had attalned
slight putrifaction, and g maximum number of eqqgs were laid

in putrified meat with good smell,

The £fHes laid egys near the sites whers a £ly had
already laid eggs. The eggs were laid in small crevices
on the surface of the meat. The £lles did not lay eggs on
garbage, A single £ly observed, was found to lay eggs on
10th cay, 12th, 15th, 18th, 21st, 26th, 30th, 36th and 4Jrd
day. It dld not lay egys any further and the £ly died
on 71st day. The male £lies lived only upto 18 days, The
maximum number of eggs were laid on the 2nd and 3rd weeks
after the onset of sgg laying. A maximum number of
1528 eqgs were laid by a single £ly during 1ts life span..

The eggs hateched within a period of B=10 hrs. The
first moulting of the larva took place at 14,00 hrs and the
s<oond mouliing at 32,00 hrs, The larvae attained maximum
growih by 48,00 hrs but they started leaving the baii only
from 68,00 hre. The prepupal period of the mature larva
in satld was 36-48 hrs and the pupal periocd 5 days. ~“he
flies took a total period of 10 days from the egg to £ly
stage in its life cycle. The flies started emerqging from
the puparium in the early morning of the day and continued
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to emerge throughout the day, The percentade of male and

female flies emarged was obgerved to be 49.6% and 50.4%

respectively. No appraciable differcnce could be observed
ey gt

in the time for male and female flies, The size

of the flies tere smaller when starved at their larval stage.

The £ly took a total time of 1«5 mts to emasrge from
the pupas It emerged in a similar fashion to that of
chrysomyia megacephala. The wings were completely unfolded
by 10 mts and the normal coppery gmesnish cclour appaared
on the body in one hour,

Morvhology of Sarcomhaca ruficornis (Fabricius, 1784)

arvat
Firs: Stage: (Plate XXVI, Fig.l)

The larva measured 3,00-5.5 wy!lrflenqth 0460=1.00 ma
in breadth, and was yellowish vwhite in colour. The ante-
rior end poscessed 2 antennae each surmounted with two
knobs. The oral hooks were prominent, The cephalopharyn-~
geal skeleton was well developed with ite dorsophar yngeal
selerite pointing forwards (Plate XXVI, Fig,3). The phary-
nx possessed faint ridges, »Anterlor spiracles were abgent,
The first 7 abdominal segmentg were having ventral and
lateral pads. The analkubercles were prominent, The

posterior spiracles were devoid of peritreme and were
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provided each with 2 slits. The tubercles were on tle

circular ridge and were not prominent (Plate XXVI, Fig.4).
Second Stages (Plate XXVI, Fig.2)

The larva meagured 6,5-11,50 mm in length and 1,25«
2,50 mm in breadth, The larvae possessed well developed
oral hooks and cephalopharyngeal skeleton with 1ts upper
cornua divided into upper and lower halves. (Plate XVII,
rig.,1). The pharynx presented well marked ridges, The
anterior spiracles carried 13 papillae each which rose from
the rear margin of prothorax, Abdominal segments I to VIT
had ventral as well as lateral pads. The posterior cavity
presented vestigeal tubercles and the posterior spiracles,
The posterior spiracles were provided with 2 spiracular
slits having incomplete peritreme which were not well
chitinised (Plate XVII, Fig.2).

Third stage: (Plate XXV, Fig.3).

The larvae measured 12,00-24,5 mm X 3,00~4,50 mm and
were dirtywhte in colour. They were bigger than thcse
of chrysomyia sp. and lacdlia so. The cephalic segment was
provided with a well developed antenna and a pair of strong
oral hooks. The antenna possessed 2 small knobs shktuated
one below the other, The buccal orifice was seen in bet-
ween the oral hooks. The cephalgpharyngeal skeleton uwas
not well chitinised and hence £lexible, The dorsopharyne

geal sclerite at its posterior half was provided into two
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halves, the upper and lower, The two halves united at
their posterior most points, (Plate XXVIII, Fig.1), The
anterior spiracles vere very broad, each uith 14 papillae
and projected from the reayr margin of the second segment
at its junction with the third segment, The spines c¢n

the body were blunt, smooth and weak,

The posterior end carried the posterior spirocles in
a cavity formed by a stout ridge all around which was di«
vided into anteriocr and pocterior lips by a shallow cleft,
The anterior lip had 3 tubsrcles on either smide, The inner
and outer tubercles were connectad by a thiflk ridge rumning
outer to the median tuberele which was smaller than the |
other two, The posterior lip carried a smooth vertical
groove in its middle. This lip also possessed 3 tubercles
on either half. The median tubercle was larger than the
inner and outer oneg, and was situated ¢lose to the verti-
cal groove. The outer tubcrcle, was smaller than Lhe medlian,
and wag placed within the outer margin of the outer tuber-
cle of the anterior lip., The median and outer tubercles
were ¢onnected by a thin ridge, The inner tubercles uas
the smallest and was placed at the lower nargin of the
vertical groova. The inner tubercles of the nostericr lip
were connected by a stout ridge, vhich ran downwards and [

then forvardg!l on the ventral aspect in betwecn the anal



tubaercles of the last segment.

The posterior spiracles were situated in the postew
rior caviily, each with 3 elongate characteristically cur-
ved slits, The peritreme was incomplete at the posterio-
inferior border with both ends blunt and broad. There were
2 projections from each peritremal ring at the sperico-la-
teral aspect which projected in between the slits (Plate
XXVITI, Fig,2)s T the ventral surface of the IX abdlomie
nal segrent there was an enlarged portion, the anal area,
which terminated into 2 sharp, lateral tuberclesz., The anal
opening was seen in between these iltubarcles, guarded by a

palr of prominent vertical lips.

The pupa (Plate X3V, Flg.4)

It measured 9.5-13,5 m X 3,5-5,0 mm in- size, The
pupa was auch bigger than all the rrevious species and
darkar in colour and was mre or less barrel ghaped, The
puparium vas smooth, Antarior spiracles wers visibloe,
Postarier gpiracles were gituated on the upper half cf the

posterior end and was found in a plt.

The Adult £lv: (Plate XXV, Fig.l & 2)

The flies measured a length of 12=15 mm, The eyes
were uwell seperated in both gexes., In males frons was

equal to tuo~thirds of an ecye width, In female the frontal
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width was equal to that of an gye. Frontals in male

wag strongly diverging. Tae genale vere thitish. One
row of post ocular cilla was rxeecent, Irontal stripa vas
black, The narafrontalis wvas yellowish above and cilvery
in the foce and below, Mntennae and palpd were orenge in
colour. Third segmenig of the antennae were Luice in lene-

gth of the seeoond segrient,

Thorax wvas ash grey in colour and noscesse] lonyi-
tudinal bhlack strirzesg, Chaetotax, of th~ thorax vas prow
pleura bare, acrostichials only present as onc swall presg-
cutellar pair, posterior dorsocentralg £ive in numb-r in
which the front four were very weak. In fomples no #Cros-
tichials but only one dorscecentral was present., 2bdonén
was cheguered but the spots patern was reduced and @5 £iale
ler U an usual, The first genital segment was red, the 20C-
terior dorsal edge of wiich was darikencde In wings the
costal bristle was absent and the scgment 3 of the costa
was tuilece as long as the 5th., In legs, the midiemur con-
tained the comb and 2 fer long basal nalres, 14 tib.ae uere
bare, Hnd femur witn a lower hand macrcchaetal rou vas

precent.,
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Bioloqy of Sarcophaga ruficornis (Table IV & V)

Cutaneocus mylasis due to this specics was not encoun=
tercd in this locality, The flies were abundant in nature
especially in place t{ére putrified meat was discarded,

The bioclogy of this fly was studied in detail since the fly
was readily available in nature and was very easy to breed
in the leboratory. By trapping, 594 female and 143 male
£lies &£ this species were caught.

The flies mated from the third day aftcr emergence
and thig lasted upto the 25th day, It wvas obvious {rom
this fact that the fly mated more than once, The duration
of mating ranged frok 10-55 mts. The average prelarvipo-
sition period of this sgpecies of flies was 9.5 days. Tus
mature female fly laid 10«73 larvae at a time for which it
took 10=30 seconds, The fenale {iies lived upto 46 days, ‘
during which a single £ly laid a maximum of 479 larvas,
The male f£lies lived only upto 23 days, The larvae uvere
laid in masses and immedistely after laying the larvaa

migrated to various sides for feeding.

First stage larva (0=9.30 hrs)
The larvae grew from 3,00 mm to 5,50 mm in length
and £rom 0,60 mm to 1,00 mm in kreadth during the first

stage period. Increasss ucre obszrved in the length and
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breadth of posterior spiracles, length of dorsal and
ventral cornua, breadth of the pharyngeal sclerite at

the junction of dorsal and ventral cornua, and 1n}‘.he
total length of cephalopharyngsal skeleton, at the rate
of 0,014 mm, 0,014 mm, 0.091 rm, 0.077 mm, 0.014 mn and
04073 wmn respectively. The moulting of the larvae tack
place between 9.00 hrs and 10,00 hrs. baefore sty of
vy SRR, The oral hooks of the second stage larva ape
peared in the £irst stage 2 hrs before first moulting
(plate >XIX, Fig.1). The larvae tock 10«15 geconds to

shead the cuticle of the £irst stage,

Second ghage larva (9,30=-23,30 hrs)

Not much of variations were obsexved in the length
and breadth of the larvae just after moulting., Dul clefie
nite changes were observed in the measurements of posterior
spiracles and cephalopharyngeal gkelcton at this stage,
The length and breadth of the posterior spiracles, the
length of dorsal and ventral cornua, the hreadth of the
phaeryngeal sclerite at the junction of dorsal and ventral
cornua, length of the oral hosks and the total length of
the cephalopharyngeal skeleton were increased by 0.114 ™
0,128 ma, 0.227 mm, 0,166 mm, 0.099 mm, 0,022 mm and

04312 mn respectively
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The larvae grow from 6,50 mm to 11,50 rmm in length
and l.25 mu to 2,50 mn in breadth, Durdng growth, there
was an increase in the length and breadih of pestcoricor
spiracle by 0,056 mm and 0,018 nm respectively. The/length
of dorsal and ventral cornua, the breadth of the
pharyngeal aclerite at the junction of dorsal and ventral
cornua, the length of oral hocks and the total length of
cephalopharyngeal skeleton were increased by 0,029 mm,0003
mm, 0.029 mm 83008 mm, and 0,029 mm respectively, The cutie
cle of the sccond stage larva started loosening from 4,00
before sheading of the cutlcle, The oral hooks and the
posterior spiracles of the third stage larvae appeared tn
the second stage 2,00 hrs and 1,00 hr respectively before
sheading of the cuticle {(Plate XXIX, Fig.2% 3). The larvae
were seen breaking the cuticle of the second stage at the‘
anterior end and migrating out of the cuticle even dis-
carding the cephalopharyngeal skeleton and posterior sple
racles along with the larval skin (Plate XXIX, Fig.4). The
time taken for completion of the moulting was observed to

be 30 seconds.

Third stage larvae (23.30 hrs . maturity)
The larvae moultad betueen 23,00 hrs and 24.00 hrs.
Considerable varlationg were obgerved due Lo the effect

of moulting in the measurenment of posterior spiracles and
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cephalopharyngeal skeleton. An increase of 0,242 mm and
0.213 mm were observed to the length and breadth of pos-
terior spiracles, The length of dorsal and ventral ¢ornua,
breadth of cephalopharyngeal skeleton at the junciion of
dorsal and ventral cormia, lengih of the oral hooks andg
the total length of cephalopharyngeal skeleton were ine
creased by 0,553 mm, 0.13% mm, 0,144 mm, 0.099 mm and

04795 mm respectively,

The larvae grew from 12,00 mm to 24,5 mm in length
upto 50,00 hrg of age and were not found to grow any-
further. In breadth the larvae increasad from 3,00 mm
to 4,50 mm till 42,00 hrs of age and there after no further
growth was observed, There was no change observed in the
measurements of posterior spiracles, length of the ventral
cornua and in the length of oral hocks during growth.

But an increase wasg observed in the length of dorsal m=ornua,
breadth of the pharyngeal sclerite at the junction of
dorsal and ventral cornua and in the total length of cephd~
lopharyngeal skeleton by 0,015 mm, 0.028 mn ard 0,028 mm
respectively. The peritremc of the posterior gpiracle

was well chitinised even just after moulting.

The developmental changes of the fly Inside the pupa
was studied during their 10,5 days of pupal life

(Plate XXX, Fig.l)
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Devalopments inside the pupa

First day (24.00 hrs) (Plate XXX, Fig.l)

The body shape of the develo-ing £1ly inside the pupa
was oval, and it was brownish in colour, Segmentation
of the larvae vere clear and still present on the pupa.
on the bhdy of developing {ly inside, there was a clear
cut depression in the segment I to IIT so that it vas sew
perated from the rest of the body. No differentiation as
head, thorax and abdomen was observed. The moutparts were
scan as 4 pair of segmented budsg on ‘the anterio-ventral
aspect. Coxa of the legs wera visible on the ventral

portion.
Second day (48.00 hrsa)

The pupa was coloured brownish yollow. Inslde the
puparium, the head, thorax and abdoman were demarkated,
the head portion being triangular in shape. The dorsolaw
teral portion of the head in the region of the syc wvas
slightly protruded. The mouth pa:ts were fourd as a
conical flap which lay ventrally covering a portion of
prothorax, The segmentation of the 3 pair of legs were
clear from the coxa to the tarsals. The wings were obser=
ved as elongated pads on the sides of the thorax, The

demarkation of prothorax, mesothorax and metathorax was
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becoming clear, 2 palr of grall knobs were seen on the
anterior and postorior corners of the mesothorax., The
differentiation of different segments of the abdomen was
also bascoming clear, Ganitalia waa observed as a prominerit

knobn
Third day (72.00 hrs)

In the head, the development of ptilinal sac waas ob-
served., The antennae were visible ag 2 bands. There was a
pair of longitudinal depressions on the dorsal surface of
thorax, The Segmentation of tha akdomen was well visible
only from the sides, The prothoracie spiracle was szeegn as
a yellow round ohject. The knobs on the mesothorax were

still viasible,
Fourth doay (96,00 hrs) {Plate XX, Fig.l)

Tne mouth parts still appeared as a conleal pad on
the ventral aspect of head extending to the prothorax and
the antennze were differentiable, Vague black strips ap~
peared on the longitudinal depression. The knobs on the miw-
sothorax werc still visible, Segmontation of the abdomen

were very clear and visible from the dorsal side,

Fifth day (120,00 hrs)
The eyes were acperated and well demarkated vith

slight protruberance on the dorsolateral aspect of the head.
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The proboseis, palpl and the antennae were seperabde in
the conical flap. Vibrissae were clear but white in

colour. Prothorax, mesothorax arkl metathorax could be
well differentiated. One more black stripe appeared in

between the other two on the thorax totalling it to three.
Sixth day (144,00 hrs)
The wings were geen developed as £olds from the pads.

Seventh day (168,00 hrs) (Plate XXX, Fig.1)

The males and femaleg were differentiable from the
sub-holptic and dicoptic ¢haracter of the eye, The longi-
tudinal stripe bacame much more darkened, on the thorax.
The fifth tarsal segment was bifurcated into a pair ¢f pads.

The external genitalia still apraared as a prominent knob,

Eighth day (192,00 hrs)

The eyo wag well damarkated with a brownish colour
over the orbit of the eyes. The hairs and brigtles throughe
out the body were white but clear, The costa of the wing
was chitinised, The segments of the lege were also partially
chitinised. Sternites were differentiable on the ventral

aspect.,



Nineth day (216,00 hrs)

The ayes were very clearly demarkated and coloured
rcd, The longitudinal black stripas on the thorax tere
very clesr. The hairs and bristles on the hsad, thorax
and abdomen were darkened with chitinisation. The ocelld
onlthe head wera not clear, Longitwdinal black spots on
the sides with a central longitudinal black line was ob-
served on the abdomen of the devaloping fly. In the gehd-
talia, the accessory forceps and the superior claspers vere

¢lear and demarkated,
Tenth day (240,00 hrs) (Plate 100X, Fig.l1)

The eyes were brownish in colour, The ptilinal sac
was prominent and was found slightly inflate . The ocelli
and ocellar triangle wera clearly visible, The parafron-
talia, parafacialia, frons, face, epistome, buccae,
vibrissse, antennae, arista, palpl and the proboscis could
ba well Aifferentiated, The bristles throughout the hody
of the fly wera very clear #o that the chaatotaxy could
be studied easily. The prothoragic spiracle vas round
when compared to the oval one in adult £ly, The veins of
the wings and the segmcnts of the legs were fully chitini-
geed. The wings and legs were found folded on the ventral
agpect, The superior claspers of the genitalia was fulls

chitinised,
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The larvae migrated to sand only after 90=110 hours,
The prepupal period of the mature larva in sand was Ob=
served to be 30-45 hrs, The larvae were removed £rom balt
and put in sand teo gtudy the age at vhich they pupated.
The larvac from 24-30 hrs of age Gid not pupate at all,
The larvae of 30=45 hrs and 45-60 hrs pupated by 60-120 hrs
and 40«75 hrs respectively, The average pupal period of
the £ly was observed to be 10.5 days.

The flies tock 2=6 mts for emergencs from the puparium,
The process of £ly emergence was similar to Clrysomyis
megacephala {Plate XXX, I'ig.2 & 3), The wings were comple-
tely unfolded by 20 mts, Tha normol eolour was found par-
tially developed on the £ly even at the time of ite emer-
gence, HNormal colour appeared completely over the body
along with the unfolding of wings,

The percentage of male flies and female flies emer~

ged from the puparium wera 42% and 583% respectively.



DISQUSSION

studies on the various aspects of the morphology

and bionomics of Chrysomyia bezziana, Chrysomyia megaceshals
Chrysomyia rufifacis, Chrysomyia nigeipes, Lueilds cuprina

and Sarcophaga ruficornis are made in the present work.

Varicus workers have decscribed the morphology and characters
of identification of the above mentioned flies, but the

information on their biology lacks in literature.

The charactera of the eggs of the flies studied are
in conformity with the description of PatiLon(1920),Sen
and Fletcher (1962), Zumpt (1965), Nachiappan (1971) and
kitching (1976),

As regard to the larvae, the third stage larvac of |
Chrysomyia bezziane measured 11-18 mm in length, in contrary
to the description given by Nacihilappan (19571) who has
recorded the length of the larvae as 11-16 wm. Nachiappan
(1971) has alego reported that the second stage larvae of
Chrysomyis 'megacephals possessed ill develoned oral hooks
wvhere ag in the present study it is found to possess well ‘
developed oral haoks.

The complete description of the first, second and

third stage larvae of Chrysomyla rufifscis are not sufficiont

£rom the available literature, although Nechiappan (1971)
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tried to describe the larvae, He has not mentioned anye-
thing about the number of mapillac, nunboer of spines on
the papillae, the additional papillae aseen at the buse of
the latceral most papillae on either side on the dorsal
agpect, the brown bands on the dorsal aspect of the mature
larvae on which the papillae are arranged in a row and
the ventral papillae on the alxicminal segments contalining
spines, Kitching (1976) described the charactetrs of the
larvae of Chrysomyla niqripes, but does not mention any
thing regarding the presence of darl; browm rectangular
bands, on the dorsal aspect which are observed in the pra-

sent study, The mature larvae of Luellis cuprina pos-esses

3 palrs of tubercles on the posterior 1li:, vhich is contrae
ry to rattons (1922 a) obzervation of 2 pairs. In gencral
the morphologlcal characterse of the larvae of the species
studied are identical with the ohsedvations of lMacgregot
(1914), patton (1920), Sinton (1921), Patton (1922 a),
{1922 b), (1922 c), (1922 @), Holdway (1933), Sen and
Fletchor (1962), Zumpt (1965), Nachiappan (1971), Croudhuri
(1976) and Kitchingy (1976),

The observations made on morphological characters of
the pura are in agreement with those of Patton (1922 a),

Zumpt (1965), Nachiappan (1971) and Kitching (1976)
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As regards to the morphology of the flies studied,
it is broadly in conformity with! Patton (1920), (1922 b),
(1222 d), (1922 e), Senior Vhite et al,{(1940), Sen and
Fletcher (1962), Zumpt (1965), Nachiapwan (1971) and
Choudhuri (1976), But additional characters observed in

the present study with regard to lucilia cuprina ie that

the males possess a deeper coppery colour on the thorax

and abdomen than the females, The halters of
Chrysomyia nigripes are yellow in colour,

Regarding the biology of the flies studied, the
obgervations are almost similar to those made by Smith
(1916), Dunn (1918), Patton (1922 ¢), Mackerras (1933),
Brannon (1934), nvans (1935)., Laake (1939), Webber (1955},
Wijesundra (1957), Browne (1958 a) (1958 b), (1958 <),
Webber (1958), Hobart (1959), Sen and Fletcher (1962),
Norris (1965), zumpt (1965), Nachiapnan (1971), Ash and
Greenbug (1975), Roy and Gupta (1975) and Choudhuri (1976},

watton (1922a) mentlons that Luciliz cuprina has laid
346-460 eggs in 24-36 hrs in contrary to ithe present ob-
servation where the maximum nuwber of 216 cnly. Iucilia

cuprina lays a maximum of 1528 eggs throughout its life
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span, but according to the reports of Mackerras (1933)
hybrid and non hybrid L.gerricata have laid 3171 ard

2373 eggs respectively, Lucilia cuprina does not lay

eggs in garbage whichls agalnst the reports of Kilpatrick
and Bogue (1956), 'WMjesundra (1957) has not menticned
anything about the prepupal period of Chrysomyia
megacephala,

The pupal period of Chrysomyia bezziana as stated
by Patton (1922 e) and Norris and Murray (1964) are 6-8
and 7-9 days respecit.ively at 24-32°C, whereas in the
present observation it is aobserved to be 5 days only.
Herms (1953) mentions about the biology of Callitroga
hominivorax which appears almost similar to the biology
of Chrysomyia species of flies studied. Alwar and Seshalah
(1958) have studied the life history of Sarcophaga dux
which 1s different in all aspects to that of Sarcophaga

ruficornis, The £lies of Luecilia cuprina could live in

tne laboratory for 71 days but as per the reports of
Norris (1965) the flies live for only 42 days.

The detailed studies on the development of larvae
invitre,duration and the processes of emergence of

Chrysomyia meqacephala and garcorhaqa ruficornis are new
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to science as observed from the available literature,
though Smith (1916) has described the process of emner-
gence of Calliphora ervthrocephala from the puparium.

From the present studies it can be concluded theot
Chrysomyla rufifacics takes the minimum time and
Sarcophaga ruficornig the maximum diration for the com-
plction of thelr life cycle., Of the differant specics
of laxvae studied, Chrysomyia rufifacies seemed to be
the most voracious and harmful one, for it was found

to eat even chrysomyia bezzlana larvae, vhen there was

scarcity of food.



PLATL IIX

Chrysomyia bezziana

Fig. 1 Adult fly

Fig, 2 ature larvae
Tig, 3 Puparium
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PILATE IV Chrysomyia bezziana

Fig. 1 Second larval roulting - showing
the developrient ol cer-halorheryngeal
skeleton of the third stage 30 X

Fig., 2 Body srines ~{ mature larvae 100 X
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PLATE X Chrysomyia megacephala

Fig. 1 Cephalopharyngeal sl.eleton of
second stage larva 80X

Fig. 2 Posterior sparacle of second
stage larva 160 X
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PLATE XVII Chrysomyia rufifacies

Fig. 1 Body papillae with gpines of
mature larvae 80 X

Fig. 2 Larval cannibalism
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PLATE XXVI

Fig. 2
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PLATE XXVIII Sarcophaga raficornis

Fig. 1 <Cephalcpharyngsal skeleton of
mature larvae 100 X

Fig. 2 Posterior spiracle of mature
larvae 175 X
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EVALUATION OF THE FLY REPELLENT
ACTION OF VARIOUS INDIGENOUS
OILS AND CHEMICALS



STUDIES ON THE EI'FICACY OF INDIGTNOUS OILS AND CHEMICALS

AS REPELLENTS OF MYIASIS PRODUCING FLIES

Review of literature

Lennox (1940) studied for the f£irst time, the effli-
cacy of ol) of citronella as a £ly repmllent against sheep
blow £ly lacilia cuprina. He found that the application of

solutions of the o0il to the fleece and other attrative
areas on sheep reduced f£1ly oviposition in these areas, It
wasg Sastri (1948) who made the first report on the efficacy

of Neem oil extracted £rom the geeds of Azadira indica as

a fly repellent, The same author (1950) reported that
Camphor oll extracted from the twigs and leaves of Cinnamomum
Camphora had deodourent property, He (1952) further men-
tioned about the deodourant and mosquito repellent property
of eucalyptus oil. which is extracted from several scecles

of Eucalyptus tree, the important in Incia being E.globusus,

E.bicolor, E.sideroxylon, and E.glaephora.

Altman and Smith (1953) investigated on a feu repelle~
nts for protection against mosquitoes, and found a prepa-
ration containing 30% dimethyl phthalate to be very ef-

fective., rKalmykov (1954) studied the effectiveness of the
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application of Dimethyl phthalate to the ekin for indi-
vidual protection against mosquitoes, Simulids and Cera-
topoganids, He found that under field conditions 1005
protection wag possible against mosquitoes for 3 hours
vhile repellency upto 43 hours were observed against si-
mulids and ceratopoganids, Sollman (1957) reported that
dimethyl phthalate was a potent repellent against mos-
quitoes, mites and leeches and it remained effective

even after three or four washings., Gilbert (1957) studied
the repellency of a standard mixture of dimcthyl phthalate,
dimethyl -carbate and ethyl hexanediol in a ratio of 4:3:3
and found that this mixture gave protection for nearly 3%

nours against mosquitoes and for about half that time

against Chrysops.

Tkeda (1958) found that dimethyl ester of camphoric
acid proved guperior to all other esters and to dimethyl
phthalate but both were inferior to camphor oil, though
long acting against mosquitoes, Osmani gt al, (1938)
studied the toxdcity of chlorinated turpentine against
eggs and different instar larvae of Musga nebulo and 1004
mortality was obsarved in the mixture even in lower

concentrations.
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Mardion (1959) reported that citronella oil combined
with boric acid waa superior to DDT, BHC and Pine oil in
its fly repellent action when applied to £ly blown wounds.
Later in an attempt to find a satisfactory substitute for
eitronella oil, he found that dimethyl phthalate gave good
but slightly inferior results, Ouadrl et al. (1967) dé-
monstrated that a cream containing 18% citronella oil,

4% clove oll, and 1% powdered rhizome of Kaempferiaz galanga
gave better protection against moscultoes than the stand-

ard cream containing 11% dimethyl phthalate. Dremova g1967)
showed that a preparation containing #8% dimethyl phthalate

gave protection upto 4 hrs against mosguitoes and simulids.

Kale and Panchegacnkar (1969) studied the effifacy
of Karanji oil isolated from the seeds of the plant
Pongamia pinnatta in goats, affected with Sarcoptes scabei,
and found that it was 100% effective, He was also of
opinion that it was superior to sulphur ointment, benzyle
benzoate 28%, and malathion 1%, Guenther (1972) mentioned
the f£ly repellant property of Lemongrass oil isolated from

the plant Cymbopogan f£lexuosus end C.citratus., He also

steted that the odour of the oil was due to the presence
of citral at 70-80% concentration. The same author (1972)
mentioned sbout the £ly repsllent property of turpentine

as well as pine oils,
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Crovetti (1973) showed that Nash's insect repellent
mixture constituting 40% citronella oil, 40% spirit of
camphoxr and 20% oll of cedar was very effective and potent
ags a fly repaellent, Choudhuri (1976) mentioned about a
dressing material, "EQ 335" containing 3% lindane, 35% p"ine
0ll), 40-44% mineral oil, Bw12% emulsifiler and 8% silica
aerogel which gave satisfactory results when applied at
weekly intervals to maggot wounds caused by

Callitroga hominivorax.

Satoskar and Bhandarkar (1976) mentioned about the
efficacy of a mixture containing cedarwood oil 18 ml,
eltronella oil 42 ml and spirit of camphor 10 m)l as a fly
repellent, They stated that citronella oil can also be ap-
plied as vanishing cream, being nontoxic and non irritant.
They also mentioned that 35% emultion of dimethyl phthalate
was more effective, it belng an irrigant to the insects
feet, Patnayak and Misra (1977) studied the efficacy of
5 substances on maggots and confirmed that turpentine oil
was highly effective in destroying maggets of galliphora
erythocephsla within a very short time,
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Evaluation of the fly repellent action of various indigenous

olls and chemicals

Indirect method:

In the indirect method materials such as Turpentine
cil, Lemongross oil, Neem oil, Camphor in oil, pine oil,
Eucajyptus oil, Karanji oil, Dimethyl pthalate ami copper
stearate were applied on cardboards covering the bait, to
test their £ly repellent effect, The baits were exposed
only fér £ive hours, The duration of fly repellency in-
creased with the increase in the quantity of oils or che-
micals used, All the control baits were found readily ine
fested by the flies within a very short time after the ex~

posure (Table VI),

By indirect application Lemongrass oil proved tdbe
the est one possessing maximum duration of £ly repellencye.
Eventhough the fliaes infested the baits treated with 1 «l
of the oil in 280 mts, they did not infest at all on the
baits -treated with 2 ml and 3 ml of this oil. These two
baits were continuously exposed for 15,00 hrs and fowmnd
that they vere infested with the larvae of Sarcophaga

ruficornis in 440 mts and 610 mts respsct.vely.

Camphor in oil proved to be the next best In posses=

sing £ly repellent property. Even though the flies arrived
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on bait treated with 1 ml and 2 ml of this substance by
110 mts and 280 mts respectively, the former bait was only
found infested in 150 mts. The balts treated with 2 md
and 3 ml of this oi)l were free of any larvae or egg within
the exposure period of five hours, These baits were conti-
nouely exposifed for 10.00 hrs and found that they got ine
fested by the f£lies by 320 mts and 460 mts respectively,

Pine oil ranked third in the repellent property.
where the flies infested the 3 ml traeated baits by 260 mts,
Turpentine oil, Dimethyl phthalate, Eucalyptus oil, Copper
stearate, Neem oil and Karanji oll possessed £ly repellency

in descending order (Table VI),

Direot application

The same materials used in the indirect applicaticn
were also used in the direct application in studying their
£ly repellency, The oils and chemicals were directly ap=
plied over the putrified meat and exposed for 10.00 hrs,
The duration of £fly repellency increased with the increased
quantity of oils or chemicals applied on it. All the control
baits were readily infested with the eggs of larvae of

the flies within a very short time after exposure (Table VII
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In the direct application also, lemongrass oll proved
to be the best one in repelling flies., The flies did not
even arrive on the treated baite within the exposure
period of 10.00 hrs, where as the controls got readily
infested within 12 mts after exposure, O©On continuous
exposure of 1 ml, 2 ml and 3 ml treated balts, they were
found infested in 12.45 hrs, 28,00 hrs and 48,00 hrs res-

pectively,

Fven thouch camphor in oil could not prevent the fly
infestation on the bait treated with 1 ml of the oil in
645 hrs, it prevented the infestation of the flies till
12,00 hrs and 23,5 hrs in 2 ml and 3 ml reated baits.

Eucalyptus oil ranked third in possessing the fly
repellency, The flies arrived on the 1 ml, 2 ml and 3 ml
treated baits by 120 mts, 120 mts and 210 mts respectively.
The f£lies infested only on the 1 ml and 2 ml treated balis
by 310 mts and 445 mts respectively, whereas the baits
treated with 3 ml of the oil were not found infested,
These baits got infested only in 11,30 hrs on continuous

expogure upto 15,00 hrs,

Pine oil, Turpentine oil, Copper stearate, Dimethyl
phthalate, Neem oil and Karanji oill possessed fly repellency

in descending order (Table VII).
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In the direct as well as indirect application of
oils and chemicala, most of the control baits were found

infested with the larvae of Sarcophagz ruficornis, the eggs

of Chrysomyia megacephala, Chryscmyia rufifacies and

Chrysomyia nigripes, the majority being S.ruficornis larvae,

In majority of baits treated with oils or chemicals, only

S.ruficornis larvae were found infested. 1In general, the

direct application of the oils or chemicals on the bait
showed increased duration of £ly repellency than indirect

application.

ovicidal effect of wvarious indigenous oilsg on the eqq

(Table IX)
The oils used in the experiment were turpentine oil,
Eucalyptus oll, Lemongrass oil, Neem oil and Pine oil.

Distilled water served as the control, The eggs of Lucilia

cuprina were either gmeared or dipped in the oil for 1 mt,
2 mts, 3 mts, 4 mts and 5 mts duration, Control was also
treated in a similar manner, Turrentine oil was proved

to be the best one in possessing the ovicidal action.

Only 103% of the smeared eqgs hatched and no hatching was
observed when the time of treatmsnt was increased, Pine
oil was alsc proved to be equally effective. It killed |
80% of the eggs on smearing. Lemongrass oil and Ducalyptus

oil, possesged more or lesgs equal ovicidal effect. They
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prevented hatching of 75% and 90% of the eggs respeatively
in 1 mt treatment, Neem oil possessed minimum ovicigal
effect., In the control group, all rathe eggs hatched even

in treatment upto 5 mts,

Larvicial action of various indigenous oilg: (Table VIIT)

Chrysomyia megacephalas
The first, second and third stage larvae of this spee

cles of flies were dipped in Turpentine oil, Lemongrass oil,
Neem oil, Coconut oil, Fucalyptus oil, pine oil, Arachis
o0il, Kerosine oll and Liquid paraffin, till the larvae

we re found dead, to study their comparative larvicidal
effect, Distilled water was used as the control, 0ils
such as Kerosine oil, Coconut oil, Arachis oil and Liquid
paraffin vere used in the experiment just to make a compa-

rative study with the other oils,

Kerosine oil could rroduce 100% mortality of the first,
second and third ctage larvae in 25, 30, and 40 mts respe-
atively. Turpentine oil was also found equally effective
in causing mortality to the larvae, Lemongrasg oil and
Flne oil could destroy the larvae of €irst, second and third
stages only around 30, 50 and 80 mts respectively, Neem oil
Coconut 0i), Arachis oil amd Liquid paraffin gave similar
poor results but ¢xuld kill the larvac after a prolonged
period of treatment, In the control the larvae died

between 2=3 hrs,
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Sarcoprhaga ruficomis

The ‘above methods and materials were utilised for

this species of larvae alsgo, in studying the larvicidal effect

Of the oils tested, kerosine oil proved to be the
best one destroying the first, second and third stage larvae,
in 20, 32 and 30 mts respectively, Turpentine oil, pine
oll and Lemongrass oil showed similar better result by
destroying the larvae of flrst, second and third stage
around 30, 35 and 40 mts respectively. Nem oll, Ducalyptus
0il, Coccnut oil, Arachis oil and laquid paraffin took much
higher time to destroy the larvae proving that they posse-
ssed lesser larviclidal effect, In the control, the first
stage larvae did not die even after 240 mts of treatment
and second and third stage larvae lived even after 300 mts

of dipping in distilled water,

In general, the first, second and third stage larvae
of both the above mentioned species proved to possess
resistance in ascending order of their stage, against lar-
vicidal agents, The larvae of Chrysomyia megagephala oS-
sessed greater resistance against the larvicidal agents |

than S.ruficornis larvae, But in distilled vater larvae of

S.ruficornis shoved nearly d.uble the resistance of the

other specles,
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The study on.the comparative f£ly repellency potential
of various oils and chemicals like Turpentine oil, Lemon-
grass oil, Neem oil, Camphor in oil), EBucalyptus oll, Pine
oll, Karanji ofl, dimethyl phthalate and copper stearate
is a new piece of vork as observed from the available

literaturae,

From the data obtaining in the present study iL .is
evident that lemongrass oll is superior in its action asg,
a fly repellent. Camphor in oil and pine pil possesses
marked £ly repellent potentiality bhoth on direct and in-!
direct application. Ducalyptus oil shows fly repellent
potentiallty on direct application only. Other oils sixh
as Turpentine oil, Neem oil and chemicals like dimethyl
phthalate and copper stearate possess leasl repellency

potential, Karanji oil does not possess any f£fly repellency.

The results are in conformity with the reports of
Lernox (1940), “astri (1950) and (1952), Ikeda (1958),
Marion (1959), OQuadri gt al.(1967), Crovetti (1973), Choudhuri
(1976) and Satoskar and BDhandarkar (1976) in that either
citronella oil or a preparation containing Citronella oil

are superior in repelling myiasis producing f£lies. Literature
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1s available on Citronella oil only and not on Lemongrass
oll, Both the olls are isolated from plants ©of common
genera Cympopogan and possess similar aroma, Sastri (1948),
in contrary to the present observation, reports that Neem
0il has good fly repellent property. Altman and Smith (1953),
Kalmykov (1954),Solman (1957), Gilbert (1957) and Dremova
{1967) have reported the efficacy of Dimethyl phthalate as
an effective repellent against mosquitoes, simulids, cera=-
topoganids and chrysops with varying duration of repellency
ranging from 3-4) hrs when appllied to the skin, but in the
present study this substance is found as inferior as a fly
repellent, Xaranji oll is not found to possess any f£ly
repellent action eventhough it i8 reported to be effective

against garcoptes scabei by Kale and Panchagoankar (1969),

From the studies conducted it is obvious that direct
application of £ly repellents on the bait, retains its
potency double the time when compared to the application on
the surroundings of the bealt. Moreovef the duration of £ly
repellency is directly proportional to the quantity of the
repellents applied, The results alsoc prove that preparations
containing lemongrass oil and Camphor in oil will give satis-
£actory duration of protection for the wounds to heal by
preventing cutaneous mylasis producing tlies getting attracted

to it, eventhoughrepeated application ls essential.
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The studies made on the larvicidal action of indige-
nous oil reveal that Kerosine oil and turpentine oll are
superior in action, Since the larvae are killed even in
ligquid paraffin it is yet to be_confirmed vhether the
action is due to intoxication or suffocation, 2Any voark on
this line is of little practical imortare since, in myiasis
conditions mechanical removal of larvae and thrn dipping
thcm in olls is a mere waste of time, energy and material.
Hot ever, the result ob ained in the present study 1s in
agreement with the report of Osmani gt al, (1958).and

Patnayak and Misra (1977).

No literature is available con the ovicidal action of
Turpentine oil, Lemongrass oil, Neem oil, Ducalyptus oil

and Pine oll in the eggs of Lucilia cuprina, The experiment

proves that Turpentine oil and Pine oll are very effecti-

ve even on smearing as ovicidal agents, followed by Cucaw
lyptus oil and Lemongrass oil. Neem oil possess least ovi
cidal action. The result is in conformity with Osmanl et. al,
(1958) who has reported that chlorinated turpentinc was

toxic to the eggs of Mugca nebulo.

It is evident £rom the sbove study that turpentine
oil or pine oll appkied over the wounds can destroy the

eqgs of mylasgis producing f£lies,
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TABLE VI
EVALUATION OF REPCLLUNT ACTION O™ VARIOUS INDIGINOUS OILS AND CuRNMTCALS AGAINST BLOW PLILS

AN SARCOBRUAGA SPICIES BY INDTRECT APPpLICATION ON THU BAXT
{Mean values)

Parameters Quantity Turpen- Lemon~ Neem Camphor Pine Eucaly- Xarane Dimethyl Copper

applied tine grass oil in oil oil ptus Ji phthae steaw
oil oil oil oil late rate
1 2 3 4 5 6 7 8 9 10 11

Time of £ly 1 ml 50 mts 210 mts 2 mte 110 mts 920 mte 235 mts 20 mts 12 mts 20 mts
arrival and 2 ml 128 mts MNot arri-2 mte 280 pts 110 mt2 40 mts 20 mis 10 mis 25 nts

. ved
sitting on 3 ml 150 mts ce 6 mts Not ar- 180 mts 50 mts 18 mts 15 mts 25 mis
the bait rived
Control 4 mts 2 mtg 4 mte 7 mts 4 mts 2 mits 15 mts 8 mts 5 mts
Time of iml 70 mts 280 mta 20 mts 150 mts 125 mts 60 mks 40 mts 90 mts 30 mte
Oviposition 2 ml 145 mte UYUninfc- 35 mts Uninfe-~ 190 mts 75 mtz 30 mts 125 mts 80 mis
or Larvie sted stad
position 3 ml 190 mts e 40 mts o 260 mts 110 mts 35 mts 160 mte 100 mts
) Control 12 mts 15 mts 10 mks 13 mts 10 mts 5 mts 20 mtzs 14 mts 9 mts
Number of iml 129 17 136 69 143 118 109 113 123
2m 56 Nil 103 nil 02 72 107 ] 62
Larvae or
Ego col 3ml 24 nil 100 Nil 34 48 238 60 52
lected Control 248 194 188 224 198 278 183 136 239

Time of exposure of the Pait ¢ ive hours
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EVALUATION OF ROPCLLENT ACTION O VARIOUS IHDIGLNQOUS OILS AND CHEMICALS AGAINST DLOV FLIES
AND SARCOPHAGA SPLCIFS BY DIRTCT ARPPLICATION O TIIE DAIT
{Mean Values)

uantity Turpen-

Lenon-

i Camphor Pine Eucaly- Raran- Dimeihyd Copper
ratameters applied tine grass oiim in cil oil ptus i piitha~ steaw-
cmemm e 0i 0d) T L. 0i1 ol late  rate
S L. A S, UL ST AT - - SR 1+ SUU - S
Time of Fly 1 ml S mta Not arri- 15 mts 330 mis 180 mts 120mts 1 mt 2 mts 20 mts
arrival and ved
sitting on 2 ml 15 mts ’e 15 mts Not agr- 220 mts 120mts 4 mts 7 mts 90 mts

riv.
the bait 3m 30 mts .o 20 mts ., 320 mtg 210mts 2 mts 10 mts 140 mts
Control 9 mte 3 mte 2 mke B mtg I0mts I mt l1mt <4 mts & mts
Time of 1ml 60 mts Uninfies- 20 mts 390 mts 240 mts 310mts 35 mts 75 miés 50 mis
ted
Oviposition 2 ml 150 nmts e 50 mts Uninfe~ 350 mts 448mts 20 mtall0 mts 140 mts
or Larvi- sted
3ml 270 mts e 80 mts P 400 mts Uninfe~40 mtsllS mte 200 mts
position sted
Control 15 mts 12 mtg 10 mts & mts 25 mte 15 mts 20 mts 12 mts 16 mts
Hunber of iml 186 Nil 342 64 169 185 383 236 263
Larvae or 2 ml 104 Nil 293  mil 85 92 312 158 210
Tgq cole 3mi 82 Mil 190 Nl 52 1l 490 143 187
Lected Control 312 297 436 349 389 446 410 410 284
Tie of armosure of the kaits Ten hours
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TABLE VIII
NIWITRO COMPARATIVD LARVICIDAL LFITCTS OF VARIOUS IUDIGINOUS OILS ON TIID LARVAL
STAGES O CHRYSOMYIA MEGACDPHALA AR SARCOPHAGA RUFICORNIS

CHRYSOUYIA MIGACHDPHALRA LARVAR SARCOPING2A RUPICORNIS LARVAE
oils First stage Second stage Third stage  Firat gtage Second stage Third stage
{Five hrs) {(Twenty hrs) (Sixty hra) (rour hrs) _(Bighteen hrs)(Fifty hre)
1 2 3 4 5 ) 7
Turpentine 25 mts 35 mts 50 mts 30 mtg 35 mts 40 mte
Lemongrass 30 mts 60 mts BO mts 40 mts 40 mts 45 mts
Neon 45 mts 100 mts 120 mts 40 mts 60 mta 75 mts
rucalyptus 35 mts 100 nts 130 mts 45 mts 30 mts 60 mts
Pine 35 mts 50 mte 85 mts 30 mts 35 mts 38 mts
Coconut 50 mts 125 mts 130 mts 40 mts 60 1ts 70 mts
hrrachis 45 mts 105 mts 105 mts 40 nits 50 mts SO mts
Keresine 25 mte 30 mts 40 mts 20 mis 30 mts 30 mts
Ligquid paraffin 55 mts 125 mts 140 mis 50 mis 65 mts 0 mts
Control
(Distilled Water)l3c mts 170 mts 190 mts Not dead even Not dead even after

after 240 mts 300 mts
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TALLE IX

THE CO[PARATIVE CVICIDAL EFFLCT O VARIOUS IHNDIGENOUS OILS ON 1l DGG
OF LUCILIA CUPRINA STUDIED IIWITRO

1IM™ o TREMTINT

Olls Smearing One minute Tuo minute Three minute Four minute Five minute
1 2 3 4 5 5 7

Turpentine 10¥ hatch Ho hatch HNo hatch o hatch No hatch Mo hatch
Lemongrass 100% ,., 25 .., e e e ve
Neem 100% ry) 100% e 50% hatCh 'y x4 L X4
Pine 20% ve No hatch No hatch e v 2e
Fucalyptus BO% .. 10

0 2 Ly r ¥ 4 X4 & X
Control
(Distilled 100 .. 1008 L. 100 ,. 100% oo 1009 .. 00 ..

vater)
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SUMMARY

1. The incidence of cutaneous mylasis among domestic
animals was studied at Trichur during 1977-78, The cases
were mainly recorded at Kerala gricultural University
hospitals at Trichur and Mannuthy, though a few cases

were encountered at other places in Trichur and Mannuthy,

2, A maximum nuvber of 140 out of 155 cages were recor
ded between Jsnuary to March, eventhough few cases occur
red during October, November, December, April and May.
The temperature and humidity during the season varied
between 23.65°C = 31.9°C and 91«80 respectively, The
condition was observed in cattle, buffaloes, goats and
dogs where 86, 36, 19 and 14 cages respectively were re-
corded., As regard to the site of infection, maximum nume
ber of cases were observed in vulval lips in cattle,
nasal septa in buffaloes, and over different areas of the

skin in goats and dogs. Out of 155 cases obtained 145

cases were due to Chrysomyia bezziana and the rest due

to Chrysomyla meqacephala, Chrysomyia rufifacies and
Lucilia cuprina,

3. The morphology of the different stages in the life-

cycle of the flies Chrysomyia bezziana, Chryscmyila
megacephala, Chrysomyia rufifacies, Chrysomyia nigripes,
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Lucilia cuprina and Sarcorhags ruficornis were studied.

The eggs of Lucilia cuprina and chrysomyia nigripes meas=-
uring O.1 x 0.3 mm were the smllest, vhereas that of

Chrysomyia megagephala measuring 1.5 X 0.5 mm was the

largest. The larvae of Jucilia cuprina and garcophaga
ruficornis were almost smooth, Chryvsomyia bezziana,

Chrysomyla megacephala and Chrysomyia nigripes were spiny
and Chrygomvia rufifacies hairy in appearance. The pupa

of various species of flies were dark brown in colour and
resembled very much with the larvae in the presence of

papillae and spines on the external surface,

4, The adult lucilia cuprina had coppery colouration,
chrysomyia bezziana and Chrysomyvia megacephala were green-
ish blue, Chrysomyia rufifacies and Chrysomyia nigripes,
shining green and gSarcophaqa ruficornis grey in colour with

longitudinal black, stripes on the thorax, Thc abdomen ‘pf
Sl.ruficornis had check marks. The prothoracic spiracle of
Chrysomyla rufifacies and Chrysomyia nigrives were uhite.‘

Chrysomyia nigripes and Lucilia cuprina were the smallest
of the flies.
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Sa The various aspects in the biology such as longi-

vity of the f£fly in the laboratory, mating, egg or larwval
deposition, egg, larval, prepupal and pupal pericd ana the
process of £ly emcrgence of Chrysomyia megacephala,
Chrysomyia rufifacies, Chrvsomyia nigripes, Lucilia cuprina

and Sarceophaga ruficornis were studied,

6 Of all the flies studied lucilia cuprina livelfor a
vaximum period of 71 days. The mating storted from the
3rd day onwvards in all the species of flies studled, OGf
the flies studied, Chrysomyla megacephala laid the maxumum
number of 392 eggs. The flies whieh lacked meat meal Aid
not lay any eggs. The minimum preoviposition period was

8.5 days in case of Chrvsorivia rufifascies where as Chrysomyia

megacephala and Chrysomyia nigripes took 10 Adays. Lucilia
cuprina larvae were the smallest and Sarcophaga ruficornisg
larvae were the largest in size and measurements. The
invitro development of the larwae and pupae of Chrysomylia
megacephala and carcophaqajruficorms were gtudied in

detall., A minimum durataon of larval, prepupal and pupal

period were observed with Chrysomyia rufifacies and the

maximum periods were observed in case of Sarcophaga

ruficornig. The duration of £ly emergence was also
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masdimum with Sarcorhaga ruficornis. The duration of egy
to egg or larval to larval stage was 10 days in Chivsorwlo

rufifacies and 26 daygs an case of sarcoohaga rufipornis.

All the flies emergel from a single lot of C.rufifacies
were either males or femaleg alone. The difference in male
female nercentage on emergence was marked Iln Chrysomyia

megacevhala and sarcovhaga ruflcornis and almost nil in

case of Tacilia cuprrina,

7 Tre £1ly re=ellency potential of Turpentine oil, Lemon=-
grass oil, Mecm oil, Tine oil, Camphor in oil TFucalyptus
oll, aranji oil, Direthyl pghlhalate and copncr stearate
wore evaluated ageain~t blou {iies ani Sarcophaga soecics
by direct and indirect ap-lication on the bait constitu-
ting putrified meat. The Auration of f£ly repellency was
directly proportional to the guantlty of repellent appli-
ed on the bait, Direct apnlication of lhe renelient proved
more effectlve than indirect application, In the direct
application Iemongrass oil provea Lo be the vest cone {0l11lo-
wed by Camphor in oil and Fucalyptus oil, In Lhe indircct
Aadplication alsu lemongrass oil proved to be most effe-

ctive, followed by Camphor in oil and pine oil.
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8. The larvicidal property of Turpentine oil, ILemon-
grass oil, Neem oil, Pine oil, Bucalyptus oil, Kerosaine
oil, Coconut oil,Arachis oll and Liquid paraffin were
studied on the 3 stages of the larvae of Chrysomyia

megacevhala and “arcophaga ruficornis, by dipping: them

in the oils mentioned, Iventhough Kerostne oil an’ Tur~
pentine oil killed the larvae in quicker time, other

oils were also able to destroy the larvae.

9, The ovicidal =ction of Turpentine oil, Iemongrass
oil, Pine oil, rucalyptus oil and Neem oil were studied

on the eggs of Lueilia cuprina. Turpentine oil and Pine

oil proved to be the best one, for they had marked ovi-

cidal action even on smcaring.
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ABSTRACT

A detailed study on the incidence of cutaneous
myiasis among domestie animals in Trichur, the morphology
and biology of the causative flies and the efficacy of
indigennus oils and chemicals as repellents against these
f£lies were undertaken, Cutancous mylasis was found common
among domestic animals in Trichur during the months of
Ogtober to May, the maximun number being, during January
to March. The cases were observed in cattle, buffaloes.‘
goats and dogs, The most common causative f£ly uvas
Chrysomyia bezziana, but other flies such as Chrysomyls
megacephala, Chrysomyia rufifacies and Lucilia guprina

were also observed, 1In cattle and bfiffaloes, the lesions
were noted mostly in vulval lips and nasal septa where
as in goats and dogs the cases were observed on the kody

skin. The flies of Chrysomyila meqacephala, Chyysomyia
rufifacles, Chrysomyia nigripes, ucilia cuprina and

Sarcophaga ruficornis were reared in the laboratory o

study their morphology and biology. The larvae of lLucilia

cuprina and Sarcophaga ruficornis were smooth, Chrysomyia
bezziana, chrysomyia magacephala and Chrysomyia nigripes
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were spiny and Chrysomyia rufifacies hairy, Chrysomyia

rufifacies had the shortest life cyecle period of 16 days

and Sarcophaga ruficornis had the longest of 26 days.

lucilia cuprina could be reared in the laboratory for 71

days, The invitre development of the larvae, Lhe develop-
ment of the pupad and the process <f fly emergancs of

Chrysomyia megacephala and Sargophaga ruficornis were
studied in detail, Among the fly repellents tested,

lemongrass oil proved to be the best one in possessing
£ly repellent potentlally followed by camnphor in oil
and Eucalyptus oill against blowflles and Sarcophaga
species, Kerosine oil and Turpentine oil possessed the
feaximum larvicidal action on the larvae of Chrysomyla
megacerhala and Sarcophaga ruficornis, Turpentine oil
and pine oll possessed excellent ovicidal action on

Lucilia guprina eggs even on smearing.
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ABSTRACT

A detailed study on the incadence of cutaneous
mylasis among domestic anamals in Trichur, the morphology
and biology of the causative flies and the efficacy ot
indigenous oils and chemicals as repellents against these
flies were undertaken, Cutaneocus myiasis was fouwnd common
among domestic animals in Traichur during the months of
Oceober to lMay, the maximum number being, during January to
March. The cases were observed in cattle, buffaloas, goats
and dogs. The most common causative fly was Chrysomyia

bezziana, bur other flies such as Chrysomyia megacephala,

Chrysomyia rufifacics and Lucilia cupring were also observed.

In cattle and huffalocs, ihe lcsions were noted mostly in
vulval lips and nasal septa where as in goats and dogs the
cases were observed on the body skin. The flies of Chrysomyia

meqgacepnala, Chrysomyia rufifacies, Chrysomyia nigripes,

Lucailia guprina and Sarcophaga ruficornis were reared in the

laboratory to study <cheir —orpholooy and biology. The larvae

of Imecilia cuprina and sarcophaga ruficornis were smooth.

Chrysomyia bezziana, Chrysomyia megacephala and Chrysomyia

nigripes were spiny and Chrysomyia rufifacies hairy,

Chrysomyia rufifacies had the shortest life cycle period

of 16 days and Sarcophaga rufigornis had the longest of 26




days. lLucilia cuprina could be reared in the labora~

tory for 71 days. The invitro development of the
larvae, the development of the pupae and the process of
fly emergence of Chrysomyia megacephala and Sarcophaga

ruficornis were studied in detail. 2among the £ly re-

pellents tested, lemongrass oil proved to be the best
one in possessing £ly repellent potentially followed by
campher in oil and Eucalyputs oil against blowiliss and
Sarcophaga species, Kerosine oil and Turpentine oil
possessed the maximum larvicidal action on the larvae of

Chrysomyia megacephala and Sarcophaga ruficornis.

Turpentine o1l anl pine oil possessed excellent ovieidal

action on Lucilia cupr.na eggs even on smearing,






