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SUMMARY 

Light and Scanning Electron Microscope ( SEM ) 

were used in the description of Lucilia cuprina 

larvae . The mouth hooks are poorly developed in 

the I st instar larva and well developed in the 2nd 

and 3rd larval stages , the antenna! lobes and 

maxillary lobes are poorly developed in the I st 

instar , but generally showed a higher degree of 

development in the 2nd and 3rd instar larvae . 

I st instar larvae has cuticular sensilla represent

ed by spines arranged specifically in the dorsal 

and ventral locations. The distribution of fleshy 

processes and tiny spines at the body segments of 

I st, 2nd and 3rd instar larvae are described in de

tails. The morphological characteristics of the ce

phalic segment, anterior and posterior spiracles of 

the three larval instars are also described . 

INTRODUCTION 

Lucilia cuprina ,the sheep blowfly , is the major 

cause of a considerable number of sheep death in 

Australia due to fly strike . L.cuprina was origi

nally described by Wiedemann in ( 1830) and 

Zumpt ( 1965) gave the first complete description 

for all larval stages . 

The aim of this study was to make a comparative 

study on the external morphology of the three lar

val stages of the blowfly L. cuprina witch will 

pave the way for further investigations on this fly 

species. 

575 

The larvae of Lucilia live in urine - soaked 

wool , proteinaceous sera and blood from the 

skin lesions, (Makerras and Freney, 1933). Lewis 

( 1955) stated that a few Lucilia larvae have been 

found in various animals . 
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L.cuprina and L.sericata larvae were collected 

from camel's mouth and from wool of sheep re

spectively . The last mentioned species caused 

sheep strike in some countries. 

Monzu ( 1979) classified the insects which were 

collected on sheep as primary , secondary and ter

tiary flies. He recorde 641 strikes in sheep ( 480 

L.cuprina Wied., 125 Calliphora albifrontalis 

Mall. And 117 C. nociva as primary flies. 

Woodburn and Vogt (1982) found L.cuprina 

came to merino sheep before and after death. 

Amin et.al ( 1997 and 1998) reported that mem

bers of family Calliphoridae were involved in spe

cific myiasis or obligatory myiasis producers. 

Colwell . et.al (2000) gave scanning Electron Mi

croscope (SEM) observation on second instars of 

unidentified sarcophagid maggots recovered from 

the foot of a 2- month old child. 

This description may be the first one in Egypt . 

In the present work , SEM and light microscope 

studies were conducted to clarify certain morpho

logical features of I st , 2nd and 3rd instar larvae 

of L.cuprina. 

MATERIALS AND METHODS 

Larvae of L.cuprina ( which previously identified 

.according to Fatma Adham *) were taken from 

the running stock culture reared in laboratory of 
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The Department of Entomology . Faculty of Sci

ence Cairo Univ., Giza, Egypt since 1993 .As that 

used by (Omar ,1974).in rearing of the blowfly 

Chrysomyia albiceps Wiedemann. 

The breading stock of adults was maintained in 35 

x 35 x 50 em. Cages . These cages were made 

with a wooden floor and two glass sides . the oth

er two sides , together with the roof were made of 

wire guaze . Emerged adult flies were supplied 

with sugar, water and meat . water was supplied 

by dipping a piece of cotton as a wick in a bottle 

filled with water . The meat was introduced in a 

Petridish and was changed daily to stimulate egg 

maturation and oviposition. 

The adult cages were examined once daily for egg 

deposition. The fresh eggs were transferred to the 

larval breeding plastic dishes ( 12cm. In diameter) 

containing fresh meat and were covered with 

muslin and fastened with rubber bands. 

*Professor of Medical Entomology Faculty of 

Science Cairo University. 

Light Microscope Studies: 

Permanent specimens mounted in Canada balsam 

were prepared according to Soulsby ( 1982) for 

L.cuprina larvae. I st instar larvae were cleared 

in lactic acid, while 2nd and 3rd instars in 5% 

caustic soda (NaOH) at laboratory temperature of 

25-30 C. The larvae were evacuated, washed sev

eral times with distilled water to remove excess of 
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lactic acid or caustic soda, dehydrated through as

cending serial concentration of ethanol, trans

ferred to a mixture of equal volumes of absolute 

ethanol and xylene and then mounted in Canada 

studied by SEM can be correlated directly with 

light microscope observations (O'Fiynn and 

Moorhouse, 1 980). 

balsam .All larval stages were carefully exam- First Instar Larva : The L.cuprina lst instar lar-

ined, described and photographed. va is cylindrical pointed in front and gradually in-

Scanning Electron Microscope (SEM) studies: 

creasing in diameter towards the caudal blunt end, 

and creamy white in colour ranging from 2-3.5 

Frl!shly collected larvae were used .l st instar was mm in length and 1.7 mm in width( average of 10 

taken as a whole, 2nd and 3rd instars were cut larvae). The body is truncated behind obliquely, 

into anterior and posterior portions ,The anterior So that the posterior extremity exhibits a concave 

·portion is composed of the cephalic segment ,the surface which looks upwards and backwards and 

three thoracic segments and one or two abdomi

nal segments the posterior one is the rest of the 

body .The larvae were fixed in 2.5% glutaralde

hyde (PH 7.2) for 24 h. at 4°C, then post fixed in 

I% osmium tetroxide for I h. at room tempera

ture(Harley and Fergusen , 1990 ). 

within which the posterior spiracles are situated. 

It consisted of twelve visible segments (Fig.l ),The 

nine posterior ones having processes on the ven

tral side which described as foot pads. 

The first segment ( Cephalic segment) with a pair 

The specimens were then dehydrated with ace- of slightly ventrally elevated small mouth hooks, 

tone, critical point dried, and finally sputter coat

ed with gold. 

The examination and photographing were done 

through a Jeol Scanning Elactron Microscope 

(JSM-T330A) equipped with image recording and 

processing system (Sem Afor) in Ain Shams Uni-

cephaloskeleton 0.55 mm in length(average of 10 

larvae) two prominent oral ridges around the 

mouth opening resembles the pseudotracheae of 

adult fly in its morphological structure, and a pair 

of small antenna! lobes, spines were found on the 

dorsal edges of segments 2-7 and 2-3 rows of 

small spines at the ventral anterior margin of seg-

versity Faculty of Agriculture, AGRICULTU- ments 3-9. The posterior extremity of the seg-

RAL STADIES AND CONSULTATION CEN- ments 10 and II were provided with dorsal and 

TER. ventral bands of spines. 

RESULTS On segment 12 the posterior spiracles are located , 

The differences between instars morphologically which have peritreme slightly chitinized, the latter 

Vet.Med.J .. Giza. Vol.49,No.4(200 1) 577 
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was surrounded by sensory papillae which are 

provided with spines.( fig. I A). 

SEM observation of the 1st instar larvae gave de

tailed demonstration of the situation and shape of 

the spine groups(cuticular sensilla) than observed 

by the light microscope. The spines were general

ly tapered with relatively enlarged base, and situ

ated at the dorsal and ventral aspects of segments 

(Figs. 2,3 ). 

Second segment possesses 8 rows of tiny spines 

at the anterior dorsal margin around the cephalic 

segment. 

The body segments are provided with dorsal and 

ventral transverse bands of several rows of tiny 

spines. 

The distribution of spines is similar to that de

scribed in the first stage, but segments number 

8&9 show complete bands at the anterior margins. 

) 

The ventro-anterior footpad groups are in a medi- ~· 

ally situated and are longer than the spines. Well developed fleshy processes in the form of 

(Fig.4). On the dorsal side prothoracic spiracles small and blunt tubercles situated posteriorly to ,. 

are present with typical digit - like protrusions, 

six in number (Fig.5). 

Posterior spiracles are located on the dorsal side 

of the last segment (Fig.6). 

the ventral transverse bands of spines were found 

at segments 4-12 (Fig.8). 

Two pairs of spiracles are found, an anterior pair 

located dorsally on the first thoracic segment, 

characterized by the presence of digit-like protru-

The posterior spiracles are enclosed within a deep sion each with a slit like opening (Fig.9) . Each 

stigmal cavity. 

t 

Second Instar Larva : The L.cuprina 2nd in

star larva, is cylindrical, pointed anteriorly and 

blunt posteriorly , creamy white in colour and 

ranges from 4-10 mm in length and 2 mm in 

width (average of 10 larvae ).It consists of 

twelve visible segment. Cephalic segment (Fig.7) 

is bilobate with prominent oral ridges (Fig.? A). 

It also consists of a pair of large mouthhooks, a 

spiracle has six of these protrusions. The posteri

or spiracle are closed and kidney - shaped 

(fig.9A) lie in a depression (respiratory cavity) at 

the last segment. The number of spiracular open

ing are 3 slits per peritreme. The peritremeis sur

rounded by a number of dorsal and ventral tuber

cles (Fig.8) . 

) 

pair of large antenna! lobes, cephaloskeleton is 

SEM micrographs of 2nd instar larva clearly in

dicated that the mouth opening is ventrally located 

with an apparent labial lobe (Fig. I 0). 

1.23 mm in length. Each of the antenna! lobe is composed of a large 
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central cone- shaped sensillum surrounded by a also on scgj1ent number 9 . 

cuticular segment (Fig. lOA). 

There are two prominent oral ridges and maxil

lary papilla (Fig.l OB ). 

The peritreme of the posterior respiratory spira

cle is oval in shape and surrounded by tiny spines 

arranged in a cresentic shape anteriorly and pos

teriorly (Figs. II, II A) and arc covered by dorsal 

tubercles (Figs 12, 12A). 

Well developed fleshy processes appeared in a 

posterior situation to the spine bands at segment 

4-12 . these processes may be aid the larvae 111 

crawling and burrowing through the soil. 

The posterior peritremes are semicircular 111 

shape, hat:dly chitinized . with 3 respiratory pores 
·~ 

(Fig. IS) J the former is surrounded by fleshy tu-

bercles with sensory hairs . 

Fleshy processes in the form of blunt tubercles SEM micrograph of the 3rd instar larva revealed a 

arc situated posteriorly to the ventral transverse well developed bilobate cephalic segment ( 

bands of spines arc recorded on segments 4 - 12 Fig.l6) aj)(l showed antcnno-maxillary lobes. 

(Figs. 13, l3A). Antcnnal··lobcs arc composed of a large central 

cone-shaped scnsillum surrounded by a cuticular 

Third instar larva : The L.cuprina third instar segment. 

larvae arc creamy white in colour and range from 

II -14 mm in length and 3.3 mm in width(avcr:: 

age of I 0 larvae ) . 

The maxillary sensory complex arc sensory papil

lae. 

The shape of the spines on body segments arc tri-

It consists of twelve visible segments. The .first ungular with a broad base attached to the body 

segment (cephalic segment ) is morphologically segment and free pointed end (Fig. 17). 

identical with those of the second instar larvae 

except that the cephaloskeleton is 1.58 mm 111 

length (Fig.l4) (average of 10 larvae). 

·,~-'~ 

Moreover. SEM observation demonstrated the 

correct situation of fleshy processes and spine 

bands on each segment. The fleshy processes arc 

A pair of anterior spiracles on the prothoracic in anterior situation and the transverse band of 

segment urc characterized by the presence of digit spines arc in posterior situation ( Fig. 18). The last 

- like protrusions ( six in number) each with a 

slite- like opening (Fig. 14). 

Usually the girdles of spinules are complete on 

segments 2 -8 , on I 0 and II , they arc interrupt

ed dorsally on segment number 12 and usually 

Vet.Med.J .• Giza.Vol.49,No.4(2001) 

segment carries dorsal fleshy tubercles and sever

al rows of spines. The respiratory depression is 

deep and surrounded by 1leshy tubercles which 

might work as sense organs and had a pair of sem

icircular-shaped peritrcmes ( Figs.l9, 19A). 
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Fig.( I): l st instar larva of Lucilia 
cuprina (lateral view ) 
(CS) cephaloskeleton 
(al) antennallobe (or) 
oral ridges. x40 . 

Fig.(lA): . (Ps) peritret.ne 
with postertor 
spiracle (SP) sen
sory papilla. X l 00. 

Fig.(2):SEM micrograph of Lucilia cuprina l st in star 
larva . xI 00 

Fig.(J):.showing tapered spines with enlarged base 

(SP) spines x200. 

Vet.Med.J.,Giza.Vol.49,No.4(200 1) 
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Fig.(4):(fp) fool pad group in a ventral median situation longer than the spines X200 

Fig.(S):SEM micrograph of Lucilia 
cuprina (as) anterior spira
cle XI500 

Vct.Mcd.J.,Giza.Vol.49,No.4(2001) 

Fig.(6): SEM micrograph of Lucilia 
cuprina (sc) stigmal cavi
ty.x 100 
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Fig.(7): 2nd instar larva of 
L.cuprina • lateral view . 
(be) bilobed cephalic seg
ment .x40 

7A 

Fig.(7A): 2nd instar larva with (or) oral 
ridges (mh) mouth- hooks .xiOO. 

Fig.(8): posterior segments of 2nd instar larva of 
L.cuprina showing bt(blunt tubercles (fp) foot 
pads) and (sp)spines, (ps) posterior spiracle sur
rounded by (dt) dorsal tubercles and (vt)ventral 
tubercles .xI 00. 
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Fig.(9): late~al view of 2~d inst~r larva of L.cuprina 
showmg (as) antenor sptracle of prothoracic 
segment xlOO. 

Fig.(lO):SEM micrograph of L.cuprina 
2nd instar larva showing (mo)mouth 
opening with (Lb)labiallobe x200 

Vet.Med.J.,Giza.Vol.49,No.4(2001) 

Fig(9.A):posterior end of 2nd ins tar larva 
of L.cuprina showing the (p) pcri
treme with the (so) spiracular open
ing x40. 

Fig.(lOA): SEM micrograph of 
L.cuprina 2nd instar larva (a)) an
tenna) lobe x I 000. 
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Fig.(lOB): SEM micrograph_ of L. cuprina_ 2nd ins tar larva 
(anterior view) showmg (or) oral ndges and (mp) 
maxillary papilla x200. 

Fig.(ll):SEM micrograph of 2nd ins tar larva 
showing (ps) posterior spiracles surround
ed by (ts) tiny spines xi 50. 

Fig.(llA): SEM micrograph of higher magnifi
cation (ps)posterior spiracle X 500. 

Vet.Med.J.,Giza.Vol.49,No.4(2001) 
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Fig.(12): SEM micrograph of 2nd ins tar larva, 
(dt) dorsal tubercle covered the posterior 
spiracle xI 00. 

Fig(13):SEM micrograph of 2nd ins tar larva 
showing (fp)fleshy processes and (bs) 
bands of spines on the ventral side xI 00 . 

Vet.Med.J.,Giza.Vol.49,No.4(2001) 

Fig.(l2A): SEM micrograph of higher 
magnification (dt) dorsal tubercle 
x3 50. 

Fig(.l3A): SEM micrograph showing higher 
magnification (fp) fleshy processes on 
the ventral side x750 
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Fig.(l4): lateral view of 3rd instar 
larva L.cuprina showing (cs) 
cephaloskeleton (as) anterior 
spiracle x40. 

15 

Fig.(IS):showing hardly chitinizcd pcri
trcmc with three (so) spiracular 
opening xI 00. 

Fig.(l6):SEM micrograph of 3rd instar larva of L.cuprina cephalic 
segment bilobate showed (ami )anlenno-maxillary lobes 
x200. 
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Fig (17): SEM microwaph of 3rd insta.r larva 

L.cuprina showmg the shape of spmes on 
body segments x350. 

Fig.(19): SEM micrograph of 3rd instar 
larva L.cuprina showing 
(ps)posterior spiracles on the last 
segment in (p)periterme witch sur
rounded by a number of 
(t)tubercles x35. 

Vet.Med.J. ,Giza.Vol.49,No.4(200 1) 

Fig.(l8):SEM micrograph of 3rd 
instar larva L.cuprina 
showing (bs) bands of 
spines and (fp)neshy pro
cesses on the body seg
ments x350. 

Fig,(19A): SEM micrograph showing a 
high power of a semicircular 
(p)peritreme with three (so) spirac
ular opening x200. 
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DISCUSSION it has been suggested that a part of the nutrient re

quirements of these larvae is acquired across the 
/ 

This st1,qpresents light microscopic and , SEM cuticle .In L.cuprina I st instar larva adapted to 

0 r-,irvations on the I st , 2nd and 3rd in star larvae 

/~f Lucilia cuprina clearly emphasizing most of 

its important morphological features. As reported 

by Zumpt ( I965) the larval in stars of L.cuprina. 

The cephaloskeleton of the I st in star larvae are 

small, anteriorly , the portion of the labial sclerite 

bent slightly downwards., cephaloskeleton of 2nd 

& 3rd instar larvae have fully-developed mouth 

hooks. 

The present study demonstrated that the antenna! 

lobes were poorly developed in the I st in star lar

vae, but gradually showed a higher degree of de

velopment in the 2nd stage & were especially 

prominent in the 3rd instar larvae . Teskey (1981) 

semi-liquid nutrients with oral ridges and folds to 

guide the fluid to the mouth . 

Light microscopic observation presented the dis

tribution of spines on the body segments of the 

I st. 2nd and 3rd larval instars of L.cuprina this ar

rangement was in agreement with that reported by 

Zumpt ( 1 965) .However, the light microscopic 

and SEM observations gave more details on the 

arrangement and situation of these spines and also 

the fleshy processes on the ventral side of the ab

dominal segments of the I st, 2nd and 3rd larval 

instars . The fleshy processes on the ventral side 

of segments 4-12 were described previously by 

Smit, ( 193I) as footpads. These aid the larvae in 

concluded that the oral ridges may function like crawling and burrowing through the soil. 

the pseudotracheae of the adult were it directing 

the liquids by capillary action into the mouth or Fahmy ( 1 99I) gave detailed SEM morphological 

may be filter out the solid particles. features of 3rd larval instar of Cephalopina titilla

tor demonstrating that each body segment is pro-

Chamberlain et.al., ( 1969) stated that the absence vided with eight bilobed fleshy processes and 

of cuticular oral ridges on the cephalic segments 

of both Cuterebra fontinella and Hypoderma spp. 

I st in star can be considered an adaptation to para-

creeping welts which carry 3-4 rows of spines. 

Abdei-Meguid et.al ( 1993) used light and SEM to 

study the morphology of the I st, 2nd and 3rd Jar-

sitism and reflect the difference in the mode of val stages of Cephalopina titillator. 

feeding between parasitic larvae and their free-

living counterparts. The present SEM investigation clarified that the 

fleshy processes are anteriorly situated , but the 

The I st- instar larvae of Cuterebra and Hypoder- tiny spines are posteriorly located in each segment 

rna apparently do not ingest particulate matter and from 3-I2 . 
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I , The prothoracic pairs of spiracles of I st, 2nd and sity ) for her helpful suggestions in the manu-

I 
3rd instar larvae are present with typical digit- script. 

like protrusion (six in number) which is agreed 
l- with Zumpt ( 1965). REFERENCES 
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