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Spectral Efficiency as Function of Latency in the 

The  r ange  of spec t ra l  s ens i t i v i ty  a n d  eff ic iency of t h e  
T. molitor eye has  been  r epo r t ed  in de ta i lL  Ene rgy -  
ca l i b r a t ed  m o n o c h r o m a t i c  l igh t  was  used in a d d i t i o n  to  
c o n v e n t i o n M  opt ica l  a n d  e lec t ronic  sys tems .  E x a c t  am-  
p l i t ude  and  w a v e f o r m  of t he  E R G  were  d e t e r m i n e d  w i t h  
t he  a id  of a c o m p u t e r  of ave rage  t r a n s i e n t s  (CAT 400B, 
T M C )  

The  p e r c e n t a g e  differences  be t w een  t h e  p e a k  l a t ency  
of t he  p r inc ipa l  p o t e n t i a l  a n d  m i n i m u m  l a t ency  va lue  
was ca lcula ted .  Since these  bea r  an  inverse  r e l a t i onsh ip  
to a m p l i t u d e  va lues  (as t h e  s t imu lus  become  higher ,  t h e  
t i m e  necessa ry  for o b t a i n i n g  m a x i m a l  s ens i t i v i t y  is 
sho r t e r  ~) t h e y  were s u b t r a c t e d  f rom 100%.  T he  peak  
was found  to be  be t w een  510 a n d  530 rim, the  curve  de- 
creas ing to  zero in long w a v e l e n g t h s  a n d  to  a b o u t  25% 
eff ic iency in t h e  sho r t  ones. This  pa ra l l e l ed  t h e  resu l t s  
of a m p l i t u d e  s t u d i e s  (Figure).  L a t e n c y  a t  va r ious  wave-  
l eng ths  va r i ed  b y  20 - 30%,  in c o n t r a s t  to  a 5 - 1 0 0 %  
v a r i a t i o n  in a m p l i t u d e ;  therefore ,  t h e  l a t e n c y  fac to r  is 
more  s table .  The  re la t ive  v a r i a b i l i t y  a m o n g  t h e  l a t ency  
va lues  a t  each  w a v e l e n g t h  is g rea te r  t h a n  for a m p l i t u d e  
va lues  a t  co r r e spond ing  wave leng ths .  L a t e n c y  measure -  
mer i t s  c an  serve to  con f i rm  resu l t s  ba sed  on  ca lcu la t ions  
of ampl i t ude .  

W h e n  t h e  response  was t e s t ed  a t  10 rim, in t e rva l s  
b e t w e e n  500 and  560 nm,  a p l a t e a u  was ob ta ined ,  de- 
c reas ing  s l igh t ly  a t  b o t h  ends.  Therefore ,  t h e r e  is no 
c lear -cu t  p e a k  - i n d i c a t i n g  p o o r d i s c r i m i n a t i o n  b e t w e e n  
wave leng ths .  

The  a m p l i t u d e  is c o n v e n t i o n a l l y  used as a measu re  
of spec t ra l  s ens i t i v i ty  or eff iciency;  few d a t a  3 are  ava i l ab le  
on  t h e  r a t e  of rise of t h e  E R G  in m a n  in  respec t  to  m o n o -  
c h r o m a t i c  l ight ,  b u t  i t  is of no i m p o r t a n c e  in unde r -  
s t a n d i n g  t he  spec t ra l  sens i t iv i ty .  T he  p r e s en t  work  
reveals  t h e , p o s s i b i l i t y  of us ing  l a t e n c y  as a m eas u re  of 
spec t ra l  s ens i t i v i t y  in insects.  
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Visual Mechanism of Insect (Tenebrio molitor L.) 
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Spectral efficiency curves for T. molitor based on latency and 
amplitude. 

Zusammenfassung.  Bet  U n t e r s u c h u n g e n  der  e lekt ro-  
phys io log i schen  R e a k t i o n  des F a c e t t e n a u g e s  b e i m  Mehl-  
kgfer  Tenebrio molitor wurde  die M a x i m a l r e a k t i o n  zwi- 
schen  510 a n d  530 n m  gefunden .  L a t e n z  u n d  A m p l i t u d e  
d i en t en  als Kr i t e r i en  der  f a c e t t g r e n  Spektra leff iz ienz .  
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Association and Motivation in the Establ ishment of Conditioned Reflexes in Rats 

I t  is genera l ly  a d m i t t e d  t h a t  one of t he  basic  requi re-  
m e n t s  in  t he  e s t a b l i s h m e n t  of cond i t ioned  responses  is 
t he  presence  of a c e r t a i n  level  of m o t i v a t i o n ,  c o m m o n l y  
o b t a i n e d  b y  re in forc ing  pos i t ive ly  or n e g a t i v e l y  t h e  con-  
d i t ioned  s t imulus .  W i t h o u t  d iscuss ing t he  s t r i c t  phys io l -  
ogical m e a n i n g  of th i s  supposed  t e m p o r a r y  s t a t e  of t he  
o rgan i sm a n d  t he  wider  accep tance  o f t en  g iven  to i t  in  
less con t ro l l ed  psycholog ica l  s t i t ua t ions ,  i t  appea r s  f rom 
qui te  a n u m b e r  of e x p e r i m e n t s  t h a t  m o t i v a t i o n  is no t  
a n  abso lu te  r e q u i r e m e n t  for t he  fo rming  of a cond i t ioned  
reflex. Thus ,  NARBUTOVICI a n d  t)ODKOPAEV 1 a n d  l a t e r  
ROI~OTOVA 2,3 h a v e  shown  t h a t  a s imple  assoc ia t ion  
b e t w e e n  n e u t r a l  s t imul i ,  e.g. l i gh t  a n d  sound,  is eff ic ient  
in o b t a i n i n g  a cond i t ioned  response.  Af te r  such  a n  associa- 
t ion,  a sound  s t imu lus  in i t i a l ly  coupled  w i t h  a l igh t  
s t imulus ,  is l iable  to  p r ovoke  e l abo ra t e  s a l i va ry  responses  

p rev ious ly  el ici ted b y  l igh t  alone. The  neurophys io log ica l  
aspects  of these  pu re ly  assoc ia t ive  c o n d i t i o n e d  reflexes 
h a v e  been  s tud ied  b y  P o P o v  ~, GASTAUT et  al. 5, GASTAUT 6, 
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