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A l i  S h a h e in

Effect of intraspecific competition between larvae of 
Calliphora erythrocephala (Meig .)
(Calliphoridae, Diptera)

1. Introduction
The concept o f an  all-pervad in g  stru ggle  for ex istan ce  am on g organ ism s in n atu re holds 

a  prom in en t p lace  in the ten tes o f b io logical science. The form  and  in ten sity  o f struggle 
v aries from  tim e to  tim e and  from  p lace  to  p lace  w ith the re levan t environm ental factors 
an d  w ith  the k ind of organ ism s concerned. One of its  m o st strik in g  evidence is in the form  
of com petition  for a  com m on food su p p ly  betw een num bers o f the sam e insect popu lation .

L a rv a l  com petition  due to  in creasin g p o pu lation  levels h ave been stu d ied  by  m any 
au th o rs such a s  U l l y e t t  (1950); B h a l l a  (1964) an d  A n d e r s e n  (1965).

The ob jective  of the presen t stu d y  is to  ev a lu ate  in traspecific  com petition  betw een the 
f ir s t  la rv a l in sta r  o f Calliphora erythrocephala (M e ig .) to  stu d y  the follow ing fa c to rs :

(1) The effect o f sta rv atio n  on the la rv a l m o rta lity  during com petition .
(2) The effect o f com petition  on the p u p a l w eight and  p ercen tage of ad u lt em ergence.
(3) The effect o f com petition  on the ovario les num ber of the n ext generation  fem ales.

2. Materials and methods
The C. erythrocephala (M e ig .) cu ltures u sed  in the presen t investigation  were collected 

from  G iza region. The m atu re  a d u lts  were k ep t in  C ages (34 X 18 X 25 cm ) under room  
cond itions (16 hr ligh t, 28 ^  2 °C  an d  50%  R . H .). The cages were prov ided  w ith su gar, 
w ater an d  p ieces o f m eat. The m eat w as changed daily . Shallow  p an s w ith  m eat were 
p laced  inside the cages during the m orning. T h ey  were exam ined every  30 m inutes untile 
the eggs were deposited . The eggs were tran sfered  to  petrid ishes which contain  2 m m  of 
0 .5%  N aO H  so lu tion  to  stim u late  egg hatch ing.

S ix  d ifferent densities of the fir st  la rv a l in sta r  (10, 20, 40, 60, 80 and  100 larvae) were 
ap p lied . Three rep licates were considered for every  density . One piece of m eat (50 g) w as 
u sed for each rep licate . The m eat w as p laced  over 2 cm  lay er o f sieved san d , in the bottom  
of a  p la s tic  b oxes (10 X 10 X 8 cm ). A fter p u p ation  the p u p ae  were weighed. The p ercen t
age of ad u lt  em ergence w as recorded .

F iv e  new ly em erged fem ales were u sed  from  every  density . F em ales were iso la ted  in 
p la s tic  b oxes fo r five d ay s w ith  w a te r ; su gar an d  new ly changed piece of m eat every  d ay . 
D issication  h ave been done a t  5 d a y s age u sing tw o fine needles. O varioles were counted 
accord in g to  (H a r lo w , 1956).

3. Results and discussion
The effect o f different den sities o f f ir st  la rv a l in sta rs on p u p al w eight, percen tage of 

p u p atio n , p ercen tage o f em ergence, sex  ra tio , an d  num ber of ovario les is  presented  in 
ta b le  1 — 2.
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3.1. Pupal weight and pupation
I t  is  ev iden t from  the resu lts dealin g w ith p u p a l w eight p resen ted  in  tab le  (1) th a t an 

inverse re lation sh ip  betw een num ber of used la rv ae  and w eight o f p u p ae  w as found. T h is 
re lation sh ip  is m ore clear through  high densities 80 an d  100 la rv a e ; where the recorded 
w eights were very  low  in  com parison  to  other app lied  densities. The reduction  in p u p al 
w eight w as 16% in  com parison  to  p u p ae  w eight produced  through the le a s t  densities. A lso 
an  inverse re lation sh ip  w as recorded betw een percen tage of p u p atio n  and  la rv a l density .

I t  can  be concluded from  p u p a l w eight d a ta  th a t  a s the den sity  increase the p u p al w eight 
w as decreased w ith  high la rv a l m o rta lity . U l l v e t t  (1950) found th a t  in the case of Lucilia  
sericata (M e i g .) ,  the regression  of to ta l m o rta lity  w ith la rv a l den sity  is a lm ost linear, w ith 
decreasing in  the p u p a l w eight, th is is due to  the restriction  of m eat am ou n t per larvae 
especia lly  w ith high  densities, in which m an y  larv ae  w as p u p ate d  w ith little  w eight .

3.2. Percentage of adult emergence
T h e d a ta  o f a d u lt  em ergence w ere e v a lu a te d  in tw o  w a y s :

a) em ergence re la ted  to  those larv ae  which p u p ated  n orm ally  and b) em ergence as the 
in d ex  for to ta l su rv iv a l re lative  to  density .

a) A s shown in tab le  (1) em ergence b ased  on the num ber of larv ae  th a t p u p ate d  shows 
re lative ly  n orm al em ergence ra te  t ill the density  of 60 larv ae  where a  sh arp  reduction  w as 
recorded . T h is m ay  show th a t a  g re a t num ber of p u p ae  were very  w eak th a t they  couldn ’t  
em erge.

Table 1
E ffe c t  of in tra sp e c ific  co m p etition  on pu p al w eight, ra te  of p u p atio n  
and a d u lt  em ergence in C. erythrocephala  (Meig .)

Density of Pupal weight Pupation Emergence %
larvae/replicate in mg 0//o per larvae per pupae

10 0.0795 92 62 68
20 0.0756 96 71 74
40 0.0701 80 48 68
60 0.0697 80 53 66
80 0.0675 77 40 51

100 0.0669 79 33 42

b) On the other hand, presen ted  d a ta  in tab le  (1) a lso  show  th a t  the to ta l su rv iv a l rate  
w as very  low. I t  can  be p o stu la ted  from  the p rev iou sly  m entioned d a ta  th a t the effect of 
in trasp ec ific  com petition  on a d u lt em ergence show s a  n orm aly  effect a t  densities 20, 40 
an d  60 larv ae , while it  showrs stro n g ly  effect w ith higher densities. M i l l e r  (1964) sta ted  
th a t w ith the increase  in  the n um bers o f D orsoph ila  la rv a l den sity  their w as add ition al in 
crease in the n um bers of p u p ae  b u t the v iab ility  o f these p u p ae  w as so d ra stica lly  reduced 
th a t  the to ta l n um bers of produ ced  ad u lts w as less th an  in the case of low er densities. 
K l o m r  (1964) h ad  a  sim ilar re su lts w ith d ifferent species of flies such a s M usca domestica 
an d  Phormia regina.

3.3. Sex ratio
I t  is  ev iden t from  tab le  (2) th a t  the density  levels d id n ’t  show  an y  rem ark ab le  effect 

on the sex  ra tio . S t jl l iv a n  (1963) and  K l o m p  (1964) d id n ’n t find any  effect for la rv a l 
com petition  on the se x  ra tio  of M . domestica (1) an d  Lucilia sericata (M e i g .).

3.4. Number of ovarioles
D a ta  presen ted  in tab le  (2) show s th a t a s  the num ber of larv ae  w as increased  the num ber 

of ovario les w as reduced . T h is reduction  w as 25%  w ith the h ighest density  (100 larvae). 
T h is can  be a ttr ib u ted  to  the sh ortage in the am ou n t of food required to  the bu ild in g of
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Table 2
E ffe c t  of in tra sp e c ific  co m p etition  betw een 
la rv ae  of C. erythrocephala  (Meig .) on sex  ra tio  
and num ber of o v ario le s

Density of 
larvae/replicate

Sex ratio Number of 
ovarioles

$ <J

10 1 1.3 490
20 1,3 1 450
40 1,3 1 398
60 1 1.01 392
80 1,1 1 380

100 1.05 1 368

ovario les. The p rev iou sly  m entioned re su lts are in g re a t  agreem ent w ith the finding of 
W e b b e r  (1955).

Z u sam m en fassun g
Die Nahrungskonkurrenz innerhalb der Larven-Population von G. erythrocephala (Meig .) bildet einen wichtigen Faktor, 

der die allgemeine Fliegenpopulation in der Natur begrenzt. Das gilt, weil der primäre Faktor, der das Anwachsen jeder 
Insektenpopulation begrenzt, in der Nahrungsmenge besteht, die ihr in ihrem gegebenen Lebensraum zur Verfügung steht. 
Untersuchungen des Einflusses der Konkurrenz innerhalb der Art während des Larvenwachstums wurden vorgenommen, 
um die folgenden Kriterien zu ermitteln: Durchschnittsgewicht der Puppen; Prozentsatz der Verpuppung; Sterblichkeits
prozentsatz der Larven; Prozentsatz des Schlüpfens; Geschlechterverhältnis und Zahl der Eiröhren.

Su m m ary
Competition for food among larval population of C. erythrocephala (Meig .) constitutes an important factor limiting the 

general fly population in nature. This factor is true since the primary factor which limits the abundance of any insect 
population is the quantity of food which is available to it within its given universe.

Investigations about the influence of intraspecific competition of this species during the larval growth were carried out 
to asses the following criteria: average weight of pupae, % of pupation; % of mortality among the larvae; % of emergence; 
sex ratio and number of ovarioles.

Pe3K»Me
E o p tS a  3a uopM Memory jiiiuiiHKaMH G. erythrocephala (Me ig .) h bjih ctch  BamiiLiM (jniKTopoM, orpainunm aio- 

miiM oSinyio nonyjiHuiuo Myx b  npupoue, tok uaK  ochobhbim  rJuun-opoM, KOTOpniü orpaHuraiiBaeT uiicaeiraocTB 
aioöoH nonyjiHUHH iiaccKOMHx, uB.ifieTcu KouiiuecTBO Kopiwa, im eiomeecjj b  ee apea.ne.

H3yqe.n0 «HHflime BHyTpuBH«oBoii KOHKyppemiHH 3 Toro Buna b  uhuiihouhbih n ep u o a c u c .tu.io oueHKu cu eu y- 
iou ihx  KpuTepueB: cp ejun n i Bee k v k o .io k , upoueiiT  oKyKJiiiBamiH, npoueuT CMepruocTH jihuhhok, npoueHT 
OTpOnilBUIHXCH JIHHHHOK, COOTHOmeHIie UO.IOB H KOJIHUeCTBO OBapHO.1 .
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