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Biological Marker's in Feeding Experiments  of Mosquito Larvae (Culex (Lutzia) raptor) 
Mosqu i to  l a rvae  are m a i n l y  f i l te r  feeders a n d  a few 

species are p r eda to ry .  L a r v a l  s tages  of t he  mosqu i to  
Culex (Lulzia) raptor, be long ing  to  t h e  subgenus  L u t z i a  
are vorac ious  cann iba l s ,  b u t  p r e f e r ab ly  feed on t h e  l a rvae  
of o the r  mosqu i to  species. The  s ignif icance of such  ca rn iv-  
orous l a rva l  b e h a v i o u r  as an  in t eg ra l  p a r t  of r e g u l a t o r y  
con t ro l  m e c h a n i s m  of some m o s q u i t o  p o p u l a t i o n s  ha s  
no t  been  a d e q u a t e l y  explored.  I n  th i s  p a p e r  we r e p o r t  
such  p r e d a t i o n  a n d  select ive  feeding h a b i t s  exh ib i t ed  
b y  C. (L.) rapier. 

The  l a rvae  of Lutzia i n h a b i t  open  pools  of va r ious  
kinds,  sha l low wells a n d  domes t i c  col lect ions of water ,  
where  t h e y  are found  to occupy  t he  same  n iche  as t h e  
l a rvae  of o t h e r  mosqu i to  species. Fie ld  col lected l a rvae  
of Lutzia were  m a i n t a i n e d  in  12" • 8" e n a m e l  t r a y s  ha l f  
filled w i t h  w a t e r  a t  a t e m p e r a t u r e  of 25 4-2~ The  basic  
d a t u m  for  all  t h e  e x p e r i m e n t s  was  t h e  n u m b e r  of p r ey  
p r e sen t  in  t h e  t r a y  w i t h  t he  c o n s t a n t  n u m b e r  of p reda to r s ,  
a n d  t he  p r e d a t i o n  r a t e  was ca lcu la ted  b y  s u b t r a c t i n g  t he  
r e m a i n i n g  n u m b e r  of p r e y  f rom t he  or ig ina l  count .  The  
m o r t a l i t y  of p r e d a t o r s  was  ni l  and  t h a t  of p r ey  negligible.  
However ,  t h e  dead  ones, if any,  were replaced  b y  l a rvae  
of t h e  same  age f r o m  t h e  insec tory .  

I n  t h e  f i rs t  expe r im en t ,  where  Lutzia h a d  no choice 
excep t  to  feed on  one ano the r ,  39 l a rvae  were reduced  to  
26 in  18 h. However ,  w h e n  p r o v i d e d  w i t h  l a rvae  of o the r  
mosqu i to  species, t he  n u m b e r  of Lulzia l a r v a e  r e m a i n e d  
cons t an t .  Hence,  c a n n i b a l i s m  in th i s  species is more  a 
m a t t e r  of necess i ty  t h a n  of preference .  

W h e n  p o p u l a t i o n  is s t a r t e d  w i t h  Culex /atigans, a n  
i m p o r t a n t  f i lar ia l  vec tor ,  a n d  Lutzia, t h e r e  is an  in i t ia l  
increase  in t he  n u m b e r  of eggs of t he  p r ey  over  t h e  
p reda to r .  The  eggs of b o t h  t he  species h a t c h  in a b o u t  
4 days  a n d  t h e  y o u n g  l a r v a e  of Lutzia i m m e d i a t e l y  beg in  
to  feed on  t he  l a rvae  of C./atigans, m a i n t a i n i n g  a n  a l m o s t  
un i fo rm  r a t e  of feeding t i l l  t h e y  p u p a t e  on  t he  8 th  or 
9 th  day.  Lutzia larvae" do  n o t  feed on  t h e  pupae .  I n  a n  
e x p e r i m e n t a l  t r a y  c o n t a i n i n g  350 f resh ly  emerged  l a rvae  
of C. /atigans a long  w i t h  6 f resh ly  h a t c h e d  Lutzia larvae,  
t he re  was a g r a d u a l  a n d  u n i f o r m  r e d u c t i o n  in t h e  n u m b e r  
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of C. /atigans (Figure  1). The  r a t e  of feeding,  t h o u g h  
un i fo rm,  has  a va r i ed  effect  a t  t he  p o p u l a t i o n  level.  The  
las t  2 days  of t he  l a rva l  pe r iod  are especial ly  cr i t ical  for 
t h e  prey,  because  t he  p e r c e n t a g e  c o n s m n p t i o n  and  hence  
t he  m o r t a l i t y  of t he  p o p u l a t i o n  is as h igh  as 33 -36%.  

I n  t he  t h i r d  expe r imen t ,  where  Lutzia l a rvae  were 
g iven  t h e  choice, t h e y  showed  p re fe ren t i a l  feeding on  
Aedes aegypti, Anopheles stephensi and  C. /atigans in  t h i s  
o rder  (Table).  However ,  w h e n  v a r i a b i l i t y  exis ts  a m o n g  
t h e  la rvae ,  p re fe rence  is specific for  a p a r t i c u l a r  colour  
and  size. The  preference  of A. aegypti over  A. stephensi is 
a t t r i b u t a b l e  to  3 m a i n  factors ,  namely ,  t he  colour, t he  
m o t i l i t y  a n d  t he  pos i t ion  of t he  larva .  The  A. aegypti 
l a r v a  is yel low in colour, moves  more  s lowly a n d  is 
ve r t i c a l  in  pos i t ion .  B e t w e e n  A. stephensi and  C. ]atigans, 
b o t h  of wh ich  are b l ack i sh  grey  in colour, t h e  fo rmer  is 
p re fe r red  for i ts  smal le r  size. The  role of size as a n  impor -  
t a n t  phys i ca l  fac to r  in  feeding ha s  been  discussed else- 
where  1. 

I n  t e s t  expe r imen t s ,  where  equa l  n u m b e r  of wild  types  
a n d  m u t a n t  l a rvae  of 2 species were  used, p r e f e r en t i a l  
feeding was found  no t  to  be  species-specific (Figure 2). 
The  m u t a n t  of A. aegypti used is ' ym ' ,  b l a c k  in color a n d  
C. [atigans is 'go',  golden in colour.  I t  is s ign i f ican t  t h a t  
unl ike  t he  wild t y p e  C. /atigans, which  is n o r m a l l y  leas t  
chosen,  t he  m u t a n t  'go '  was  c o n s u m e d  a t  a r a t e  equa l  to  
t h a t  of t he  yel low s t r a in  of A. aegypti. 

1 p .T .  RAJASEKHAR&N and B. N. CHOWDAIAH, in preparation. 
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Fig. 1, Feeding rate of Lut~ia on C./atigans. Fig. 2. Feeding behaviour of Lulzia in a 'choice' experiment. 
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Var ious  fac tors  - chemica l  or phys ica l  - m i g h t  be  
respol ls ible  for such  b e h a v i o u r  of i n s t i nc t i ve  se lect ion in 
insects.  F r o m  our  da ta ,  i t  is ev i den t  t h a t  colour  is an  
i m p o r t a n t  phys ica l  fac to r  a t t r a c t i n g  t h e  p r e d a t o r  to  t he  
prey.  This  shou ld  be  t a k e n  i n to  cons ide ra t ion  in se lec t ing 
con t ro l  measures ,  s ince a l a b o r a t o r y  m u t a n t  s t r a i n  
i n t r o d u c e d  ill to  a f ield e x p e r i m e n t  s t a n d s  t he  dange r  of 
be ing  p r e d a t e d  upon  p re fe r ab ly  to  t he  n a t u r a l  popu la t ion .  

The  food r e q u i r e m e n t s  of a d u l t  mosqu i toes  is d e p e n d e n t  
upon  the i r  p r io r  n u t r i t i o n a l  h i s t o r y  as larvae~,  ~. Prefer-  
en t i a l  feeding h a b i t s  of adu l t  mosqu i toes  Oil ce r t a in  
p l a n t s  h a v e  been  shown *, 5; b u t  no  such  d a t a  is ava i l ab le  
for  t he  larvae,  especia l ly  of t he  ca rn ivorous  species. The  
essent ia l  a m i n o  acid r e q u i r e m e n t  of A.  aegypti l a rvae  ha s  
been  descr ibed  6. I t  h a s  been  po i n t ed  ou t  t h a t  if specific 
feeding h a b i t s  of t he  adu l t  mosqu i toes  on  ce r t a in  p l a n t s  
could  be  proved ,  these  p l a n t s  could be  e x t e r m i n a t e d  t h u s  
lead ing  to  t he  e x t e r m i n a t i o n  of t h e  mosqu i to  species 
i nvo lved  4. Our  obse rva t i ons  on l a rva l  b e h a v i o u r  i nd i ca t e  
t h a t  such  feeding h a b i t s  are more  p re fe ren t i a l  t h a n  specific 
a n d  t h e  s i t ua t i on  m a y  be s imi la r  a m o n g  adul ts .  The  

i nab i l i t y  of a mosqu i to  to  t h r i v e  in t h e  presence  or 
absence  of a specific p l a n t  r ema ins  to  be d e m o n s t r a t e d .  
The  use of m u t a n t s  in  feeding exper imel l t s  m i g h t  open  a 
new area  of inves t iga t ion ,  these  be ing  respons ib le  for  
b r i ng ing  a b o u t  all i n t e r a c t i o n  be tween  p r e d a t o r  a n d  prey.  
All ex t ens ive  ana lys i s  of va r ious  fac tors  i n v o l v e d  in 
feeding h a b i t s  of b o t h  l a rvae  a n d  adu l t s  of va r ious  
mosqu i to  species is v e r y  m u c h  w a r r a n t e d 7  

Zusammen/assung. Die in L a b o r z u c h t e n  kann iba l i s t i -  
schell  L a r v e n  der  Miicke Culex (Lulzia) raptor er l lghren  
s ich be i  freier  W a h l  yon  L a r v e n  andere.r Mi icke l la r ten  
(Pr~ferenzfolge:  Aeries aegypti, Anopheles stephensi , 
Culex fatigans). Versuche  m i t  e iner  ge lben  M u t a n t e  yon  
C. /atigans zeigell, dass  A. aegypti wegen  ih re r  ge lben  
N a t u r f a r b e  a l len a n d e r e n  A r t e n  vorgezogen wird.  A u c h  
die Bewegungs in t ens i tX t  der  L a r v e n  sche in t  eine Rol le  zu 
spielen.  

P. T. ~AJASF,  KttARAN and  
B.  N .  CI-IOWDAIAH 

Feeding behaviour of Lutzia in a 'choice' experiment involving the 3 
species of mosquito larvae 

Initial 6 h 12 h 18 h 24 h Total 
No. consumed 

A. aegypti 50 39 30 21. 14 36 
A. stephensi 50 44 39 33 29 21 
C. ]atigans 50 50 49 46 43 7 
Lutzia 1.0 10 10 i0 1.0 Nil 
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Quantitative Best immung von RNS-Fraktionen im Gehirn frisch geschlfipfter Bienen (Apis mellifica) 
Honigb iene l l  erfiillell in  ih ren  e r s ten  Lebe l l s t agen  im 

Stock  ve r sch iedene  A u f g a b e n  1 die m i t  speziel ler  Dri isen-  
t~Ltigkeit gekoppe l t  sind. SALVlSBERG e fund,  dass  der  
G e s a m t - R N S - G e h a l t  des Geh i rns  in  der  e r s t en  W o c h e  
n a c h  dem Schl i ipfen s t a r k  a b n a h m .  I n  der  vo r l i egenden  
Arbe i t  wurde  u n t e r s u c h t ,  ob  alle R N S - F r a k t i o n e n  an  
dieser A b n a h m e  g le ichermassen  be te i l ig t  sind, u n d  ob  
diese Ver~tl lderungen im R N S - G e h a l t  in V e r b i n d u n g  m i t  
den  versch iedene l l  T~ t igke i t en  der  B i e n e n  s tehen.  

Honigbienel l ,  die bei  35~ im T h e r m o s t a t  schl t ipf ten ,  
w u r d e n  n e u n  Tage auf  H o n i g w a b e n  bei gleicher  T e m p e r a -  
t u r  isol ier t  yore  S tocke  gehal ten .  An  j edem der  l leun 
Tage  wurde  eine P r o b e  yon  10 Hi rnen ,  ohlle die P i g m e n t -  
u n d  Sehze l l sch ich t  der  Augen,  ana lys i e r t  ( to ta l  70-150 ag 
RNS) .  Die Geh i rne  w u r d e n  in 50 al L6sung  I a z u s a m m e n  
m i t  50 ~xl P h e n o D  w ~ h r e n d  20 m i n  homogenis ie r t .  Aus der  
w/issrigen P h a s e  wurde  die R N S  m i t  A e t h a n o l  ausgefgl l t  
u n d  in eine Mischung  v o n  10 ~zl Puf fe r  I ~ und  10 ~1 Puf fe r  
I I  ~ a u f g e n o m m e n .  Die ansch l iessende  Po lyac ry l amid -  
ge le lek t rophorese  erfolgte  n a c h  den  A n g a b e n  y o n  W E I D E L I ,  
I(UBLI, CHEN 7. Auf  eill 7%-Gel  (Monomere)  wurde  in 
G t a s r 6 h r c h e n  yon  5 m m  I n n e l l d u r c h m e s s e r  eill 2 ,6%-Gel  
gesch i ch t e t  u n d  die in  Puf fe r  I / I I  a u f g e n o m m e n e  R N S -  
P r o b e  dem 2, 6 %-Gel  aufgelager t .  Die E l e k t r o p h o r e s e  fal ld  
zungchs t  30 mil l  m i t  1 m A / R 6 h r c h e n ,  d a n n  120 mill  m i t  
3 m A / R 6 h r c h e n  s ta r t .  Auf  eine F a r b s t o f f m a r k i e r u n g  der  

wande r l l den  G r e n z s c h i c h t  wurde  ve rz ich te t .  Die Gele 
w u r d e n  m i t  1% L a l l t h a n a c e t a t  in  15 % Essigs~iure f ix ier t  
u n d  m i t  Chroma laun -Ga l locyan i l l  (pH 1,6) ge fgrb t  s. Die 
F a r b b a n d e n  der  Gels t re i fen  w u r d e n  d e n s i t o m e t r i e r t  u n d  
die F lgchen  der  r eg i s t r i e r t en  Peaks  p l a n i m e t r i e r t  (Figur  1). 

I m  Gehir l l  de r  H o n i g b i e n e n  n a h m  der  R N S - G e h a l t  
w/ ih rend  zwei Tagen  l lach dem Sehl / ipfen de r  I m a g o  
s t a r k  ab  (Figur  2). V o m  3. bis  5. Tag  s t ieg der  G e h a l t  yon  18s 
u n d  28s R N S  wieder  an, der  G e h a l t  der  i ibr igen  K o m p o -  
l l en ten  fiel bis zum 4. Tag  we i t e rh in  l e ich t  ab. A m  5. Tag  
t r a t  eine s chuba r t i ge  E r h 6 h u n g  des Geha l t e s  bei  a l ien 
r R N S - A r t e l l  auf. E inz ig  der  W e r t  e iner  u n b e k a n n t e n  

1 t(. VON FRISCH, Aus dem Leben der Bienen (Springer Verlag, 
Berlin 1941). 
W. SALVlSBERG, DNS mid RNS im Bienengehirn : Untersuchungen 
tiber Abhangigkeit yon Alter und Jahreszeit, in Vorbereitung. 

a L6sung I: 0,1 M NaAc pH 5,0; 0,5% Na-Dodecylsulfat; 10 ~xg/ml 
Polyvinylsulfat; 500 [xg/ml Bentonit; I0-4M MgCI~; 0,1M NaCI. 
Phenol: 80% Phenol; 0,1% Hydroxyehinolin. 

s Puffer I: 0,01M NaAc pH 5,1; 10-~M MgCla; 20% Saccharose. 
Puffer II:  48 ml 1 N HCI; 4,95 g Tris; 0,46 ml TEMED; ad 50 Inl 
Wasser, pH 5,5. 
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