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merit ,  b y  exposure  to  m u s t a r d  gas and  b y  i r r ad ia t ion .  
One of us  (Soares) i r r a d i a t e d  a co lony  of Apis melli/era 
w i t h  ? - rays  (from a Co 6~ b o m b  as source).  The  colony was 
p laced  10 cm d i s t a n t  f rom t h e  source and  rece ived  24 rads  
pe r  day.  One g y n a n d r o m o r p h  was o b t a i n e d  a f te r  600 fads  

Fig. 3. Photograph of a segment of antennae of a gynandromorph. 
Male tissue in the left side and female tissue in the right • 500. 

a n d  were f ixed in Die t r i ch ' s  so lut ion.  Deta i led  ana lys i s  
was  m a d e  in t h e  a n t e n n a l  s egmen t s  b y  use of a new 
m e t h o d .  
E a c h  s e g m e n t  was f i rs t  s e p a r a t e d  f rom t h e  a n t e n n a e ,  and,  
w i t h  he lp  of 2 en tomolog ica l  pins,  t h e y  were opened  
l o n g i t u d i n a l l y  a long  t h e  back ,  be ing  d i s t e n d e d  on  a glass. 
E a c h  s e g m e n t  was covered  w i t h  C a n a d a  b a l s a m  an d  sub-  
m i t t e d  to cover  glass pressure .  Microscope ana lys i s  
showed  d i f fe ren t  p a t t e r n s  of mosa ic i sm in the  a n t e n n a e  
r e spec t ing  sensor ia l  s t r u c t u r e s  level.  N o r m a l  h o n e y b e e  
females  h a v e  10 segmen t s  a n d  n o r m a l  males  h a v e  11 in 
t h e  f lagel lum. Females  p r e s e n t  o l f ac to ry  p la tes  (sensilla 
p lacodea)  mixed  w i t h  sensor ia l  ha i r s  in a lmos t  equa l  pro-  
p o r t i o n  (figure 1) whereas  t h e  d rones  h a v e  a l m o s t  on ly  
o l fac to ry  p la t e s  in  t h e  s egmen t s  (f igure 2). N o r m a l  female  
s egmen t s  also show a region w i t h o u t  sensoria l  p l a t e s  on 
t h e  back .  Never the less ,  d rones  p r e s en t  all  regions of t he  
s egmen t s  w i t h  sensi l la  p lacodea.  T h e  g y n a n d r o m o r p h  
o b t a i n e d  showed  the  s egmen t s  n u m b e r s  1-7 typ ic  as in  
a n o r m a l  female,  a n d  t h e  8, 9 an d  10 w i t h  n o r m a l  ma le  
appea rance .  Microscopical  ana lys i s  conf i rmed  t h a t  t he  
s egmen t s  1-7 h a d  t h e  n o r m a l  female  p a t t e r n .  However ,  
t h e  s egmen t s  8-10 p re sen t ed  female  a n d  male  t i ssue  mixed  
(figure 3). The  b a c k  of t h e  s egmen t s  d id  n o t  p r e s en t  sen- 
sor ia l  p l a t e s  as occurs  w i t h  females.  
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Summary. E v i d e n c e  ha s  b e e n  p re sen t ed  to show t h a t ,  l ike syn thes i s  of RNA,  syn theses  of r ibonuc leo t ide  p recursors  
of R N A  in  t he  r a t  l iver  were  s t i m u l a t e d  for 6 -18  h fol lowing w h o l e - b o d y  X - i r r a d i a t i o n  (1000 R).  

W h o l e - b o d y  exposure  of m a m m a l s  to  ionizing r a d i a t i o n s  
ha s  been  s h o w n  to  e n h a n c e  t he  c a p a c i t y  of l iver  to  syn-  
thes ize  R N A  for 4 -18  h a f t e r  i r r ad i a t i on  1-3. Such  s t imu la -  
t ed  syn thes i s  of R N A  m a y  be  expec t ed  to  requi re  increased  
supp ly  of nuc leo t ide  p recursors  for RNA-po lymer i za t i o n .  I n  
t h i s  c o m m u n i c a t i o n ,  ev idence  ha s  been  p resen ted  to show 
t h a t ,  l ike R N A - p o l y m e r i z a t i o n ,  syn theses  of l iver  r i b o n u -  
cleoside p h o s p h a t e s  are also s t i m u l a t e d  fol lowing whole-  
b o d y  X - i r r a d i a t i o n  of ra t .  These  changes  were found  to 
be  assoc ia ted  w i t h  t h e  inc reased  eff ic iency of l iver  h igh-  
speed s u p e r n a t a n t  to  ca t a lyze  t h e  conve r s ion  of oro t ic  
acid to  p y r i m i d i n e  nucleot ides .  The  s t imu lus  in syn thes i s  
of r ibonuc leo t ides  was f o u n d  to  be  l inked  to t h e  e n h a n c e d  
r a t e  of RNA-syn thes i s ,  s ince a c t i n o m y c i n  D effec t ively  
reversed  t he  h e i g h t e n e d  r a t e  of ( a~P) -or thophospha te  
i n c o r p o r a t i o n  in to  nucleot ides .  
Material and methods. Male a lb ino  r a t s  of W i s t a r  s t ra in ,  
each  we igh ing  b e t w e e n  150 a n d  160 g a n d  fed on  l abora -  
t o r y  s tock  diet ,  were used.  The  an ima l s  were exposed  
(in g roups  of 4) to  w h o l e - b o d y  X - i r r a d i a t i o n  of 1000 R 
(dose r a t e  100 R/ ra in)  f r o m  a S iemens  S t a b i l i p a n  u n i t  
o p e r a t e d  a t  250 k V  a n d  15 m A  w i t h  a 2 -mm A1 fi l ter .  
The  dose was  a d m i n i s t e r e d  f rom a d i s t ance  of 62.7 cm. 
The  field size was  26.5 •  cm ~. B o t h  con t ro l  a n d  
e x p e r i m e n t a l  r a t s  were fas ted  a f te r  i r r ad i a t i on  u n t i l  
k i l led a t  t he  t i m e  i n t e rva l s  i nd i ca t ed  in t he  t ex t .  D u r i n g  
fa s t ing  period,  w a t e r  was  m a d e  ava i l ab le  ad  l ib i tum.  
Syn thes i s  of R N A  a n d  r ibonuc leo t ides  in t he  l iver  were  
s tud ied  b y  fol lowing i n c o r p o r a t i o n  of i.p. i n j ec ted  (82p)_ 
o r t h o p h o s p h a t e  (carrier-free,  2 mCi/100 g b. w t  in  0.5 ml  

of 0.15 M saline) for 1 h.  Labe l led  R N A  was i so la ted  
f rom t h e  l iver  b y  t h e  m e t h o d  of M u n r o  an d  F leck  a. 
Labe l l ed  r ibonuc leo t ides  were i so la ted  f rom t h e  l iver  
ac id-soluble  pool  an d  f r a c t i o n a t e d  in to  i n d i v i d u a l  
nuc leo t ides  b y  t h e  p rocedure  of H u r l b e r t  5. The  rad io-  
ac t iv i t i e s  of R N A  an d  r ibonuc leo t ides  were expressed  
in t e r m s  of re la t ive  specific a c t i v i t y  (see t ab les  1 a n d  3). 
Fo r  th i s  purpose ,  specific a c t i v i t y  of (3~p)_or thophosphate  
f rom l iver  h o m o g e n a t e  was  d e t e r m i n e d  b y  the  m e t h o d  
of E r n s t e r  e t  al.% 
T h e  c a p a c i t y  of h igh  speed s u p e r n a t a n t  (105,000 •  of 
r a t  l iver  to  ca ta lyze  t h e  conve r s ion  of orot ic  acid to 
p y r i m i d i n e  r ibonuc leo t ides  was assayed  us ing  (3H)-orotic 
acid (1 taCt/mole)  essent ia l ly  b y  the  p rocedure  of H u r l b e r t  
a n d  K a m m e n L  T h e  label led  nuc leo t ides  (cyt idine  a n d  
u r id ine  mono- ,  di- an d  t r i p h o s p h a t e s )  fo rmed  a f t e r  30- 
r a i n - i n c u b a t i o n  of t h e  l iver  s u p e r n a t a n t  w i t h  (aH)-orotic 
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Fig. 1. S e p a r a t i o n  of (s2 P)- label led r a t  l iver  r ibonuc leo t ides  on D o w e x - l - f o r m a t e .  R a t s  were admin i s t e r ed  (3~ p ) . o r t h o p h o s p h a t e  (carr ier-free,  
2 mCi/100 g b.wt)  ] h p r io r  to  sacrif ice.  Livers  f rom 4 r a t s  were pooled,  homogen ized  a n d  the  acid-soluble  nuc leo t ides  were p r e p a r e d  
acco rd ing  to  H u r l b e r t  s. An  a l i quo t  of acid-soluble  nuc leo t ides  equ iva l en t  to 300 E~0 un i t s  was  app l i ed  to D o w e x - t - f o r m a t e  c o l u m n  
(0.8 c m  • 22.0 cm). E lu t i on  of nuc leo t ides  was  ca r r i ed  ou t  b y  solu t ions  c o n t a i n i n g  fo rmic  acid  a n d  a m m o n i u m  f o r m a t e  w i t h g r a d e d  changes  
in the i r  p r o p o r t i o n  us ing  a s s e m b l y  for  g r ad i en t  e lu t ion  cons i s t ing  of a m i x e r  f lask of 500 ml  c a p a c i t y  in c o n j u n c t i o n  wi th  1000 ml  reservoi r  
flask. The  m i x e r  f lask  c o n t a i n e d  the  f ixed vo lume  of 300 ml  so lu t ion  ( ini t ia l ly  300 ml  of wate r ) .  The  c o n c e n t r a t i o n  r a n g e  of e luen t  
so lu t ion  was  sh i f ted  4 t imes b y  fi l l ing the  reservoi r  f lask ser ia l ly  wi th  the  solu t ions  of inc reas ing  ionic s t r e n g t h  a n d  ac id i t y  as desc r ibed  
b y  H u r l b e r t  s. F r a c t i o n s  of 6 nil  were  col lected a n d  the  E~60 was  d e t e r m i n e d  us ing  w a t e r  as b lank .  Al iquots  of 0.1 ml  were w i t h d r a w n  
f rom each  f r ac t ion  for  d e t e r m i n a t i o n  of r ad ioac t i v i t y .  Nucleot ides  were ident i f ied  b y  UV-abso rp t i on  a t  250, 260, 280 a n d  290 n m  s. F u r t h e r  
c o n f i r m a t i o n  was  ca r r i ed  ou t  b y  p a p e r  c h r o m a t o g r a p h y  us ing  the  solvents ,  a) i sopropano l  : cone.  HC1 : w a t e r  (65 : 16.7 : 18.3), a n d  
b) i sobu ty r i c  ac id  : cone.  a m m o n i u m  h y d r o x i d e  : w a t e r  (66 : 1 : 33). E 260, ( - - ) ;  r a d i o a c t i v i t y ,  ( . . . .  ). 
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Fig.  2. Ef fec t  of who le -body  X - i r r a d i a t i o n  on  levels a n d  s y n t h e t i c  p a t t e r n s  of l iver  r ibonuc leo t ides  in r a t .  G r o u p s  of r a t s  were  a d m i n -  
i s te red  wi th  ( s2P) -o r thophospha te  (carr ier-free,  2 mCi[100 g b .wt)  a t  6 h p o s t - i r r a d i a t i o n  (1000 R) a n d  sacr i f iced  1 h la ter .  O t h e r  de ta i l s  
are  as descr ibed  in f igure  1. E 260, ( - - ) ;  r ad ioac t i v i t y ,  ( - - - ) .  
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acid a t  37~ were h y d r o l y z e d  to  nuc leos ide  m o n o -  
p h o s p h a t e s  a n d  s e p a r a t e d  b y  c h r o m a t o g r a p h y  on  Dowex-  
1-C1 a n d  Dowex-50  accord ing  to K a t z  a n d  C o m b  s. 
P ro t e in  was  e s t i m a t e d  by  t he  m e t h o d  of L o w r y  e t  a12 
u s in g  bov ine  s e r u m  a l b u m i n  as s t a n d a r d .  R N A  was  
d e t e r m i n e d  b y  t h e  orcinol  r eac t ion  l~ u s i n g  y e a s t  R N A  
as  s t a n d a r d .  

Table 1. Incorporation of (~P)-orthophosphate into ribonncleoside 
tripl~osphates in the liver of rats following whole-body X-irradiation. 

ATP GTP UTP CTP 
(relative specific activity)* 

Unirradiated 
Experiment I 65 72 69 75 
Experiment II 70 73 76 74 

Irradiated (1000 R) 
After 6 h 82 86 88 84 
After 18 h 
Experiment I 90 102 98 96 
Experiment II 95 109 105 104 

*cpm/nmole of nucleoside triphosphate 
cpm/pmole of inorganic phosphate 

Groups of rats were administered with (31 p).orthophosphate (carrier- 
free, 2 mCi/100 g b.wt) at 6 and 18 h post-irradiation and sacrificed 
1 h later. The acid-soluble nncleotides were isolated and separated as 
described in figure 1. For each experiment livers from 4 rats in the 
respective groups were pooled. 

Table 2. Conversion of (3H)-orotic acid to uridine and cytidine 
nueleotide by 105,000 • g supernatants of the livers from unirradiated 
and irradiated rats 

UMP (cpm) CMP (cpm) 

Non-irradiated 180 000 q- 12 000 23 000 • 2122 
Irradiated (1000 R) 
After 18 b 328 000 :f= 18 750 34 000 :t: 2765 

Each reaction mixture (2 ml final volume) contained 105,000 •  
supernatant fraction (20 mg protein), 0.5 [zmole of (~H)-orotic acid 
(1 mei/mole) and other components as described by Hurlbert and 
KammenL The incubation was at 37~ /or 30 min. Each value rep- 
resents average of 3 independent experiments (3 animals) • SEN. 

Results  and discussion. The  op t ica l  d e n s i t y  profiles a n d  
t he  s y n t h e t i c  p a t t e r n s  of l iver  ac id-so luble  r ibonuc leo t ides  
f r o m  n o n - i r r a d i a t e d  a n d  i r r ad i a t ed  r a t s  are dep ic ted  in 
f igures  l a n d  2 respec t ive ly .  I t  can  be  seen f rom the se  
f igures  t h a t  t he  opt ica l  d e n s i t y  profi les  of l iver  r i bonu-  
c leot ides  in n o n - i r r a d i a t e d  a n d  i r r a d i a t e d  r a t s  are  s imi lar .  
However ,  t he  r a d i o a c t i v i t y  d i s t r i b u t i o n  p a t t e r n s  f r om 
the  2 g roups  of r a t s  show d i s t i n c t  differences.  Th i s  
ind ica tes  t h a t  i r r ad i a t i on  h a s  s ign i f i can t ly  e leva ted  (32p) 
i nco rpo ra t i on  in to  r ibonuc leos ide  di- a n d  t r i p h o s p h a t e s  in 
t he  liver. T h e  re la t ive  specific ac t iv i t i es  of t he  4 r ibo- 
nuc leos ide  t r i p h o s p h a t e s  f r o m  n o n - i r r a d i a t e d  a n d  i r ra-  
d i a t ed  r a t s  are  g iven  in t ab le  1. S t i m u l a t i o n  in the  r a t e  
of i nco rpo ra t i on  of (a2P)-o thophospha te  in to  r i bonu-  
cleoside t r i p h o s p h a t e s  is seen  a t  6 h pos t - i r r ad ia t ion ,  
a n d  t h i s  is m u c h  more  p r o n o u n c e d  a t  18 h. I t  was  ascer-  
t a i n e d  t h a t  t he  obse rved  inc rease  is n o t  due  to  e n h a n c e d  
label l ing of i no rgan ic  p h o s p h a t e  in t he  acid-soluble  pool  
since (~2P}-or thophosphate  specific ac t iv i t ies  p rac t i ca l ly  
r e m a i n e d  u n c h a n g e d ,  be ing  1.5 a n d  1.7 c p m / p m o l e  of 
inorganic  p h o s p h a t e  for n o n - i r r a d i a t e d  a nd  i r rad ia ted  r a t s  
respec t ive ly .  
To see w h e t h e r  t he  h e i g h t e n e d  r a t e s  of incorpora t ion  
were due  to  increased  a c t i v a t i o n  of t he  e n z y m e  invo lved  
in t h e  s y n t h e s i s  of nuc leo t ides ,  e x p e r i m e n t s  were carr ied  
o u t  to  assess  t he  e x t e n t  of s y n t h e s i s  of nuc leo t ides  
ca t a lyzed  b y  l iver  e n z y m e s  in vi t ro .  R e s u l t s  in  tab le  2 
ind ica te  t h a t  t he  l iver  s u p e r n a t a n t  f rac t ion  ob t a ine d  f rom 
r a t s  a t  18 h pos t - i r r a d i a t i on  h a s  m u c h  h ighe r  eff ic iency 
for conve r s ion  of orotic acid to p y r i m i d i n e  nuc leo t ides  
t h a n  t h a t  o b t a i n e d  f rom u n i r r a d i a t e d  control .  Th i s  wou ld  
m e a n  t h a t  a t  l eas t  some  of t he  l imi t ing  e n z y m e s  in t he  
s y n t h e t i c  p a t h w a y  of p y r i m i d i n e  nuc leo t ides  could  h a v e  
been  a c t i v a t e d  in response  to r a d i a t i on  s t ress  in t h e  
ea r ly  p o s t - i r r a d i a t i o n  per iods.  
R e s u l t s  f r om t ab le  3 show t h a t  a c t i n o m y c i n  D, bes ides  
i nh ib i t i ng  R N A - s y n t h e s i s ,  also r e t a r d s  t h e  p h o s p h o r y l a -  
t ion  of nuc leo t ides  in r a t  Iiver. However ,  t he  e n z y m a t i c  
a c t i v i t y  in t he  l iver  h igh - spe e d  s u p e r n a t a n t  respons ib le  

7 R . B .  Hurlbert and H. O. Kammen, J. biol. Chem. 235, 443 
(1960), 

8 S. Katz and D. G, Comb, J. biol. Chem. 238, 3065 (1963). 
9 O.H. Lowry, N. J. Rosebrough, A. L. Farr and R. J. Randall, 

J. biol. Chem. 793, 265 (1951). 
10 G. Ceriotti, J. biol. Chem. 2J4, 59 (1955). 

Table 3. Effect of actinomycin D on (3~P)-orthophosphate incorporation into RNA, UTP, CTP and on enzymatic conversion of orotic acid 
to pyrimidine nueleotides in the liver of irradiated rat 

RNA UTP CTP 
(relativespecificactivity)* (relativespecificactivity)** 

Enzymatic conversion of orotic acid into 
UMP (cpm) CMP (cpm) 

Irradiated (1000 R) 
After 18 h 10 750-4-976 98 99 334 0 0 0 + 4 5  000 35 000-4-6 000 
Irradiated (1000 R) 
After 18 h + a c t i n o m y c i n  D 8200•  69 65 329 0 0 0 i 6 4  000 37 0004-5  800 

cpm/mg RNA 

cpm/pmole of inorganic phosphate in liver homogenate ' 
cpm/nmole nucleoside triphosphate 

* * cpm/pmole of inorganic phosphate in liver homogenate 

Actinomycin D (150 ~g/100 g b. wt) and (~P)-orthophosphate (carrier-free, 2 mCi]100 g b. wt) were administered 1 h and 30 min prior to 
sacrifice, respectively. Each value for (s~p) labelling of RNA and for enzymatic conversion to pyrimidine nucleotides, represents average of 
3 independent experiments (3 animals) =[: SEM. For UTP and CTP, livers from 4 rats were pooled and the relative specific activity was 
determined. 
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for conve r s ion  of orot ic  acid to  p y r i m i d i n e s  r ema ins  
unaf fec ted .  Th i s  o b s e r v a t i o n  implies  t h a t  t h e  depress ion  
of R N A - s y n t h e s i s  in i r r ad i a t ed  r a t  rece iv ing  a c t i n o m y c i n  
I)  m i g h t  be  associa ted  w i t h  i n h i b i t i o n  of ye t  a n o t h e r  
crucia l  e n z y m e  func t i on i ng  in th i s  p a t h w a y .  
T h u s  t he  p r e sen t  f indings  sugges t  t h a t ,  bes ides  changes  
a t  t he  t r a n s c r i p t i o n a l  level  1-3, w h o l e - b o d y  exposure  of 
r a t s  to  X - r a y s  also causes  a s ign i f ican t  s t i m u l a t i o n  in t h e  
syn th s i s  of r ibonuc leo t ides  in liver.  Inc rease  a n  R N A -  
syn thes i s  a n d  acce le ra ted  ra tes  of f o r m a t i o n  of r i bonu-  
cleoside precursors  could p r o b a b l y  be i n t e r l i n k e d  as c an  
be  con j ec tu r ed  f rom t he  above  f indings  a n d  also o t h e r  
r epo r t s  11, 13. The  levels of r ibonuc leo t ides  are n o t  e l eva ted  
s ign i f i can t ly  in  t he  l iver  of i r r a d i a t e d  r a t  as c o m p a r e d  

to those  f rom n o n - i r r a d i a t e d  ones. Th i s  could poss ib ly  
be due  to increased  d e m a n d  for nuc leo t ides  to  m e e t  t he  
e n h a n c e d  r a t e  of RNA-syn the s i s .  M a n d e l  a n d  coworkers  la 
h a v e  shown  t h a t  ill r egene ra t i ng  r a t  l iver,  a l t h o u g h  t h e r e  
is no  increase  in t he  levels  of r ibonucleos ide  precursors ,  
t h e  enzymes  respons ib le  for t he  syn thes i s  of r i bonu -  
cleosides are s ign i f i can t ly  ac t i va t ed .  

11 F.T.  Kenney, W. D. Wicks and D. L. Greenman, J. cell. comp. 
Physiol. 66, suppl. 1, 125 (1965). 

12 E. Bresnick, Meth. Cancer Res. 6, 347 (1971). 
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Summary. The  p r e sen t  work  compares  t he  t ax i s  of Papilio demoleus l a rvae  to d i f fe ren t  coloured solut ions.  The  l a r v a l  
pos i t ive  taxis ,  i.e., a t t r a c t i on ,  is m a x i m u m  for yel low colour  a n d  decl ines w i t h  t he  increase  or decrease  in t he  wave-  
l e n g t h  of m a x i m u m  l igh t  t r ansmiss ion .  Red  a n d  b lu i sh-green  colours repel  t he  la rvae .  

Severa l  insec ts  h a v e  been  repor ted  to show d i f fe ren t  
o r i e n t a t i o n a l  responses  to  d i f fe rent  colours  (Mazokhin-  
P o r s h n y a k o v l ) .  B u t  t he re  are ve ry  few repor t s  on  th i s  
w i t h  respec t  to  l ep idopte rous  larvae.  G6tz  2 and  H u n d e r t -  
m a r k  a s tud ied  the  o r i e n t a t i o n a l  responses  of t he  l a rvae  
of c e r t a i n  l ep idop te rans  to  d i f fe rent  colours.  Meisner  and  
Ascher  4, t h o u g h  r epo r t i ng  a t t r a c t i o n  of t h e  l a rvae  of 
Spodoptera littoralis to va r ious  colours, s tud ied  t h e i r  role 
in the  l a rva l  feeding.  E lec t rophys io log ica l  s t u d y  of colour  
pe rcep t ion  b y  Bombyx mort l a rvae  was u n d e r t a k e n  b y  
I s h i k a w a  ~. I n  t he  course of our  s t u d y  of t he  role of v isua l  
s t imul i  in  d e t e r m i n i n g  t he  r e l a t ionsh ips  b e t w e e n  va r ious  
p l a n t s  and  Papilio demoleus larvae,  t he i r  o r i e n t a t i o n a l  
responses  to  d i f fe ren t  colours  h a v e  been  t e s t ed  a n d  t he  
resu l t s  are g iven  here.  
Material and methods. Newly  emerged  l a s t  (fifth) i n s t a r  
l a rvae  of Papilio demoleus were t a k e n  f rom cul ture ,  ma in -  
t a i n e d  as descr ibed  before~, and  s t a r ved  for 4 -6  h before  
t e s t ing  t h e i r  o r i e n t a t i o n a l  responses  to  d i f fe ren t  colours.  
The  sources of gt imuli  used were 0.1% aqueous  so lu t ions  
of ce r t a in  dyes  mixed  in d i f fe ren t  p r opo r t i ons  to  give 
d i f fe rent  colonrs  (table).  E a c h  so lu t ion  was  fi l led in a 
th in-wal led ,  r e c t a n g u l a r  glass t r o u g h  wh ich  was 75 m m  
long, 20 m m  h i g h  a n d  5 m m  in dep th .  I t s  i wal l  (75 • 20 
mm)  was e x t e r n a l l y  l ined w i t h  a wh i t e  f i l ter  p a p e r  to  
fo rm a ref lec t ing  surface  for t h e  l igh t  i nc iden t  t h r o u g h  t h e  
oppos i te  t r a n s p a r e n t  wall.  
The  o r i e n t a t i o n a l  response  of t h e  l a rvae  was  s tud ied  on  a 
grid b y  t he  m e t h o d  deve loped  b y  S a x e n a  e t  al  7. T he  gr id  
cons i s ted  of 13 l ong i t ud i na l  r ibs  i n t e r sec t i ng  17 t r a n s -  
verse  r ibs  a t  r i g h t  angles a t  a b o u t  2 cm d is tance .  T h e  grid 
was p laced  f l a t  on  a h o r i z o n t a l  f luorescen t  w h i t e  screen,  
u n i f o r m l y  i l l umina t ed  f rom u n d e r n e a t h  b y  2 20 W fluo- 
r e scen t  l ights .  The  glass t r o u g h  c o n t a i n i n g  t h e  des i red  
coloured so lu t ion  was p laced  ve r t i ca l ly  on  1 side of t he  
cen t r a l  t r a n s v e r s e  r ib,  pa ra l l e l  to  it, a t  1 c m  d i s t ance  f rom 
i ts  cen t r a l  in t e r sec t ion  w i t h  t he  cen t r a l  l o n g i t u d i n a l  r ib.  
The  cen t re  of t he  glass t r o u g h  was held  a t  t h e  level  of t i le 
c en t r a l  l ong i t ud ina l  r ib  and  t he  colour  of i t s  so lu t ion  could 
be  seen t h r o u g h  its t r a n s p a r e n t  wall  fac ing t he  cen t r a l  
in te rsec t ion .  

E a c h  l a r v a  was a l lowed to m o v e  on  t h e  cen t r a l  t r a n s v e r s e  
r ib  t o w a r d s  t h e  c e n t r a l  i n t e r sec t ion  f rom the  p reced ing  
in te rsec t ion .  On r each ing  t he  in te r sec t ion ,  t i le l a r v a  m i g h t  
con t inue  to  m o v e  fo rward  or t u r n  a n d  m o v e  on t he  cen-  
t r a l  l ong i t ud ina l  r ib  t o w a r d s  t he  coloured  so lu t ion  on one 
side or t o w a r d s  t he  oppos i te  b l a n k  side. The  n e x t  l a r v a  
was t h e n  t e s t ed  f rom t h e  oppos i te  d i rec t ion .  On t he  basis  
of 10 tes t s  in  each  repl ica te ,  t he  pe rcen t ages  of t he  l a rvae  
m o v i n g  fo rward  (F), t u r n i n g  t o w a r d s  t he  s t imu lus  source 
(S) and  t o w a r d s  t he  b l a n k  side (B) were recorded.  The  
difference (S-B)  b e t w e e n  the  pe r cen t ages  of t he  l a rvae  
t u r n i n g  t o w a r d s  t he  s t imu lus  source a n d  the  b l a n k  side 
would  show t h e i r  o r i e n t a t i o n a l  preference,  i ts  pos i t ive  
va lues  i nd i ca t i ng  t he  a t t r a c t i o n  a n d  nega t i ve  va lues  re- 
pu l s ion  of t he  l a rvae  b y  t he  coloured  solut ion.  E a c h  ex- 
p e r i m e n t  was  r e p e a t e d  f ive t imes.  
Results and discussion. The  m a x i m u m  p e r c e n t a g e  (92%) 
of t he  l a rvae  t u r n e d  t o w a r d s  the  yel low coloured  solut ion,  
t he  oppos i te  b l a n k  side d r a w i n g  on ly  4 %  la rvae  a n d  t he  
r e m a i n i n g  ones  m o v i n g  fo rward  on  t he  gr id  ( table).  Con- 
sequen t ly ,  t he  o r i e n t a t i o n a l  preference  of t he  l a rvae  for  
t he  yel low so lu t ion  was t he  h i g h e s t  (88%).  W i t h  t he  de-  
crease in t he  r ange  of w a v e l e n g t h s  for m a x i m u m  t r a n s -  
miss ion  of l igh t  t h r o u g h  d i f fe ren t  co loured  solut ions ,  t h e  
p e r c e n t a g e  of l a rvae  t u r n i n g  a n d  showing  o r i e n t a t i o n a l  
preference  t o w a r d s  t h e  so lu t ions  decl ined.  Thus ,  t he  lar -  
va l  preference  for t he  ye l lowish-green  so lu t ion  was 7/s , for 
t h e  greenish-ye l low 2/a , for  t h e  g reen  2/5 a n d  for  t he  green-  
i sh-b lue  1/a of t h a t  for t h e  yellow. A f u r t h e r  decrease  in 
t h e  w a v e l e n g t h  for m a x i m u m  l igh t  t r a n s m i s s i o n  r e su l t ed  
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