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ABSTRACT
CONSUMMATORY RESPONSE STRENGTH IN THE ANALYSIS 

OF TASTE-AVERSION LEARNING

by

ARNOLD GROSSBLATT 
U n i v e r s i t y  o f  New Hampshire ,  1980

P a v l o v i a n  c o n d i t i o n i n g  h a s  p r i m a r i l y  em p lo y ed  

m o t i v a t i o n a l l y  n e u t r a l  e v e n t s  a s  c o n d i t i o n e d  s t i m u l i .  

T a s t e - a v e r s i o n  c o n d i t i o n i n g  s t u d i e s ,  on th e  o t h e r  hand ,  use  

a s  c o n d i t i o n e d  s t i m u l i  f l a v o r e d  s o l u t i o n s  w i th  d i s t i n c t  

m o t i v a t i o n a l  or  r e s p o n s e - d e t e r m i n i n g  p r o p e r t i e s .  I t  i s  

p o s s i b l e  t h a t  many o f  t h e  d i f f e r e n c e s  between t a s t e - a v e r s i o n  

c o n d i t i o n i n g  and o t h e r  forms o f  P a v lo v ia n  c o n d i t i o n i n g  a r e  

r e l a t e d  to  t h i s  d i f f e r e n c e  i n  t h e  n a t u r e  o f  t h e  c o n d i t i o n e d  

s t i m u l i .  T h i s  p o s s i b i l i t y  was examined w i th  r e g a r d  to  t h e  

n a t u r e  o f  f l a v o r  s a l i e n c e  in  a v e r s i o n  c o n d i t i o n i n g .  One 

f l a v o r  may ap p e a r  more s a l i e n t  than  a n o t h e r  b ec a u s e  o f  a 

d i f f e r e n c e  in  a s s o c i a b i l i t y  w i th  i l l n e s s ,  o r  b e ca u se  t h e  

m ore  s a l i e n t  f l a v o r  s u p p o r t s  a w e a k e r ,  m ore  e a s i l y  

d i s r u p t a b l e  c o n s u m m a to r y  r e s p o n s e .  I f  t h e  s e c o n d

p o s s i b i l i t y  i s  t h e  c a s e  th en  th e  s a l i e n c e  r e l a t i o n s  found in 

t a s t e - a v e r s i o n  c o n d i t i o n i n g  s t u d i e s  shou ld  c o r r e s p o n d  to  t h e  

p a t t e r n  o f  d e c r e a s e  in  consummmatory r e s p o n d in g  p roduced  by 

a s e c o n d ,  i n d e p e n d e n t ,  r a t e - r e d u c i n g  o p e r a t i o n .  S a l i e n c e  

r e l a t i o n s  may r e f l e c t  n o t h i n g  m ore  t h a n  s t r e n g t h  o f  

consummatory r e sp o n d in g  f o r  a g iv e n  f l a v o r .

viii



In  t h e  f i r s t  t h r e e  e x p e r i m e n t s  t h e  c o r r e s p o n d e n c e  

between t a s t e  s a l i e n c e  and r e s p o n s e  s t r e n g t h  was examined.  

F o r  a s e t  o f  f i v e  f l a v o r s  commonly e m p lo y ed  in  

t a s t e - a v e r s i o n  s t u d i e s ,  consummatory r e s p o n s e  s t r e n g t h  was 

a s s e s s e d  by m easu r ing  th e  d e c r e a s e  in  consum pt ion  produced  

by e i t h e r  a w a te r  p r e l o a d  o r  h y p o th e rm ic  shock .  In  g e n e r a l  

th e  c o r r e s p o n d e n c e  was s t r o n g .  S t r o n g e r  o r  l e s s  c h a n g e a b le  

r e s p o n s e s  were t h o s e  t y p i c a l l y  found to  be l e s s  s a l i e n t  in  

a v e r s i o n - c o n d i t i o n i n g  s t u d i e s .

T a s t e  s a l i e n c e  i s  s i g n i f i c a n t l y  reduced  by a p e r i o d  o f  

f l a v o r  p r e e x p o s u r e .  I f  s a l i e n c e  i s  in  f a c t  d e t e r m in e d  by 

consummatory r e s p o n s e  s t r e n g t h ,  th e n  f l a v o r  e x p o su re  sh o u ld  

i n c r e a s e  r e s p o n s e  s t r e n g t h .  In t h e  f o u r t h  e x p e r im e n t  t h i s  

was t e s t e d  by c o m p a r i n g  t h e  r e s i s t a n c e  t o  c h a n g e  o f  

consum pt ion  o f  a f a m i l i a r  o r  a n o v e l  c a s e i n  s o l u t i o n .  The 

f a m i l i a r  s o l u t i o n  was shown to  be a s s o c i a t e d  w i th  a f a r  

s t r o n g e r  consummatory r e s p o n s e ,  c o n s i s t e n t  w i th  t h e  p r e v i o u s  

a n a l y s i s .

In th e  f i n a l  e x p e r im e n t  b a r  p r e s s i n g  and l i c k i n g  were 

r e i n f o r c e d  w i th  c o f f e e  and v i n e g a r  s o l u t i o n s .  Comparisons  

were th e n  made o f  t h e  p a t t e r n  o f  s u p p r e s s i o n  produced  by 

t a s t e - a v e r s i o n  c o n d i t i o n i n g ,  p r e w a t e r i n g ,  and a c o n d i t i o n e d  

s u p p r e s s i o n  p r o c e d u r e .  A g r e e m e n t  a c r o s s  t h e  d i f f e r e n t  

r e s p o n s e  s u p p r e s s i o n  p r o c e d u r e s  was o b t a i n e d .  Responding 

f o r  v i n e g a r  was more s u p p r e s s e d  th a n  r e s p o n d in g  f o r  c o f f e e  

in  a l l  p r o c e d u r e s  and a c r o s s  a l l  r e s p o n s e  m e a s u re s .  The



c o r r e s p o n d e n c e s  in  t h e  m easu res  o f  c h a n g e a b i l i t y  s u g g e s t  

t h a t  f l a v o r  s a l i e n c e  i s  b e s t  c o n c e p t u a l i z e d  in  te rm s  o f  t h e  

s t r e n g t h  o f  consummatory r e s p o n d i n g .  T h i s  i n t e r p r e t a t i o n ,  

c o n s i s t e n t  w i th  a g e n e r a l  p r o c e s s  a p p r o a c h ,  i s  shown to  be 

a b l e  t o  i n t e g r a t e  f i n d i n g s  on f l a v o r  s a l i e n c e ,  f l a v o r  

p r e e x p o s u r e ,  n e o p h o b ia ,  enhanced  n e o p h o b ia ,  e x t i n c t i o n ,  and 

d e p r i v a t i o n  e f f e c t s .  I t  i s  co n c lu d ed  t h a t  t a s t e - a v e r s i o n  

c o n d i t i o n i n g  may be p r o f i t a b l y  s t u d i e d  w i t h i n  t h e  c o n t e x t  o f  

a g e n e r a l  p r o c e s s  a p p r o a c h .

x



I .  INTRODUCTION

I t  i s  now w e l l  o v e r  a decad e  s i n c e  t h e  p i o n e e r i n g  work 

o f  G a r c i a  ( G a r c i a ,  E r v i n ,  & K o e l l i n g ,  1966; G a r c i a  & 

K o e l l i n g ,  1966) fo cu sed  a t t e n t i o n  on t a s t e - a v e r s i o n  

l e a r n i n g .  T h is  r e s e a r c h  r a i s e d  s e r i o u s  d o u b t s  a b o u t  t h e  

e x i s t e n c e  o f  g e n e r a l  p r i n c i p l e s  o f  b e h a v i o r ,  b o th  a c r o s s  

d i f f e r e n t  s p e c i e s  (S e l ig m an ,  1970) and a c r o s s  d i f f e r e n t  

m o t i v a t i o n a l  s y s tem s  w i t h i n  a s p e c i e s  (Rozin & K a l a t ,  

19 7 1 ) .  S t u d i e s  o f  t a s t e - a v e r s i o n  l e a r n i n g ,  a lo n g  w i th  

o t h e r  b i o l o g i c a l l y - o r i e n t e d  l i n e s  o f  r e s e a r c h  ( see  Sel igman 

& H ager ,  1 9 7 2 ) ,  s u g g e s t e d  t h a t  t h e  p r o s p e c t  S k in n e r  (1938) 

c a l l e d  t h e  b o t a n i z i n g  o f  b e h a v i o r  and hoped to  a v o i d ,  was 

now u n a v o i d a b l e  ( H e r r n s t e i n ,  1977) .

Claims f o r  t h e  d i s t i n c t i v e n e s s  o f  t a s t e - a v e r s i o n  

l e a r n i n g  have become l e s s  f r e q u e n t ,  w i th  more r e c e n t  

l i t e r a t u r e  s t r e s s i n g  t h e  s i m i l a r i t i e s  between

f l a v o r - a v e r s i o n  l e a r n i n g  and s t a n d a r d  P a v lo v ia n  

c o n d i t i o n i n g  ( B i t t e r m a n ,  1975; Logue, 1979; Revusky,  

1977; T e s t a  & T e r n e s ,  1 9 7 7 ) .  These a c c o u n t s  s t r e s s  t h e  

q u a l i t a t i v e  s i m i l a r i t y  between f l a v o r - a v e r s i o n  l e a r n i n g  and 

o t h e r  p r o c e d u r e s  f o r  P a v lo v ia n  c o n d i t i o n i n g ,  w h i l e  

a c c e p t i n g  c o n s i d e r a b l e  q u a n t i t a t i v e  d i f f e r e n c e s .

N e v e r t h e l e s s ,  t h e s e  a t t e m p t s  a t  r e c o n c i l i a t i o n  y i e l d  l i t t l e  

r e a s o n  to  f e e l  s e c u r e  ab o u t  t h e  a b i l i t y  o f  t h e  " g e n e r a l "  

p r i n c i p l e s  o f  b e h a v i o r  to  accommodate new f i n d i n g s .
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I t  can be a rg u ed  t h a t  a p p l i c a t i o n  o f  t h e  t r a d i t i o n a l  

a n a l y s e s  to  t a s t e - a v e r s i o n  l e a r n i n g  has  f a i l e d  to  e x p l a i n  

any o f  t h e  f e a t u r e s  c o n s i d e r e d  most  d i s t i n c t i v e  o f  

t a s t e - a v e r s i o n  l e a r n i n g  ( K a l a t ,  1 977b) .  For i n s t a n c e ,  th e  

l o n g - d e l a y  l e a r n i n g  o f  t a s t e - a v e r s i o n  e x p e r im e n t s  i n  which 

th e  c o n d i t i o n e d  s t i m u l u s  (CS) and u n c o n d i t i o n e d  s t i m u l u s  

(US) a r e  s e p a r a t e d  by h o u r s  ( e . g . ,  Rozin & Ree, 1969) has  

been t a k e n  by some as  mere p a r a m e t r i c  v a r i a t i o n  ( e . g . ,  

Logue, 1979; Revusky, 1977;  T e s t a  & T e r n e s ,  1 977) .  T h is  

does  n o t  a d d r e s s  t h e  q u e s t i o n  o f  why o t h e r  c o n d i t i o n i n g  

p r e p a r a t i o n s  have CS-US d e l a y  l i m i t s  e x p r e s s e d  in  m i n u t e s ,  

w h i l e  t a s t e - a v e r s i o n  d e l a y - g r a d i e n t s  span  h o u r s .  L a b e l l i n g  

l o n g - d e l a y  t a s t e - a v e r s i o n  l e a r n i n g  a s  p a r a m e t r i c  v a r i a t i o n  

may s a y  more ab o u t  t h e  ex t r em e  f l e x i b i l i t y  o f  our  

c a t e g o r i e s  t h a n  i t  s a y s  a b o u t  t h e  power o f  t r a d i t i o n a l  

a n a l y s e s  to  e x p l a i n  t a s t e - a v e r s i o n  l e a r n i n g .  T h i s  ty p e  o f  

a p p r o a c h ,  i n t e g r a t i n g  t a s t e - a v e r s i o n  l e a r n i n g  w i th  

P a v lo v ia n  c o n d i t i o n i n g  by s t r e s s i n g  g r o s s  o v e r a l l  

s i m i l a r i t y ,  f a i l s  to  e x p l a i n  many o f  t h e  f e a t u r e s  t h a t  

f i r s t  a t t r a c t e d  a t t t e n t i o n  to  f l a v o r - a v e r s i o n  l e a r n i n g .  An 

u n f o r t u n a t e  e f f e c t  o f  t h i s  ap p ro ac h  i s  t h a t  i t  may l e a d  to  

u n r e s o l v a b l e  d i s p u t e s  o v e r  when a q u a n t i t a t i v e  d i f f e r e n c e  

i n d i c a t e s  a t r u e  q u a l i t a t i v e  d i f f e r e n c e .  T h is  i s s u e  i s  

made more complex ,  a s  Schw ar tz  (1974) has  n o t e d ,  by th e  

f a c t  t h a t  d e t e r m i n a t i o n  o f  q u a n t i t a t i v e  d i f f e r e n c e s  depends  

upon th e  parad igm  ( e . g .  a v o id a n c e  c o n d i t i o n i n g  v e r s u s
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e y e b l i n k  c o n d i t i o n i n g )  s e l e c t e d  f o r  c o m p a r i so n .  F u r t h e r

c o m p l i c a t i o n  a r i s e s  from th e  l a c k  o f  ag reem en t  over  w hether  

t a s t e - a v e r s i o n  l e a r n i n g  i s  p r o p e r l y  c o n s i d e r e d  an i n s t a n c e  

o f  P a v lo v ia n  c o n d i t i o n i n g  ( B i t t e r m a n ,  1975; Gormezano & 

Kehoe, 1975) .

A d i f f e r e n t  a p p ro ac h  t o  t h e  i s s u e  o f  i n t e g r a t i n g  

f l a v o r - a v e r s i o n  l e a r n i n g  w i t h  t r a d i t i o n a l  a c c o u n t s  o f  

b e h a v i o r  a t t e m p t s  t o  use known p r i n c i p l e s  o f  b e h a v i o r  a s

t h e  b a s i s  f o r  an e x p e r i m e n t a l  a n a l y s i s  o f  t a s t e - a v e r s i o n  

l e a r n i n g .  For exam ple ,  B es t  (1975) has  shown t h a t  t h e

s o - c a l l e d  " l e a r n e d  s a f e t y "  e f f e c t  -  t h e  d e c r e a s e  in

a v e r s i o n  c o n d i t i o n i n g  to  a p r e v i o u s l y  p r e s e n t e d  t a s t e  -  i s  

b e t t e r  u n d e r s to o d  a s  an i n s t a n c e  o f  l a t e n t  i n h i b i t i o n

(Lubow, 1965,  1973; Lubow & Moore, 1959) .  B e s t ' s  r e s e a r c h  

shows how f i n d i n g s  t h a t  seemed a t  f i r s t  t o  r e q u i r e  t h e  

i n t r o d u c t i o n  o f  a n o v e l  c o n d i t i o n i n g  mechanism -  l e a r n e d  

s a f e t y -  c o u ld  in  f a c t  be e x p l a i n e d  by known c o n d i t i o n i n g  

p r o c e s s e s .  I l l u s t r a t i n g  th e  same ty p e  o f  a p p r o a c h ,  Krane 

and Wagner (1975) d e m o n s t r a t e d  t h a t  t h e  p r o p e r t y  o f

" b e l o n g i n g n e s s "  o r  t h e  d i f f e r e n t i a l  a s s o c i a t i o n  o f  t a s t e  

cues  w i th  i l l n e s s  r a t h e r  th a n  w i th  e l e c t r i c  s h o c k ,  c o u ld  in  

p a r t  be e x p l a i n e d  by d i f f e r e n c e s  in  " r e h e a r s a l "  (Wagner,

Rudy, & Whit low,  1 9 7 3 ) .  By i n s e r t i n g  a d e l a y  between t h e  

t a s t i n g  and th e  d e l i v e r y  o f  t h e  e l e c t r i c  shock Krane and 

Wagner (1975) were a b l e  to  e s t a b l i s h  a f l a v o r  a v e r s i o n  w i th  

e l e c t r i c  shock a s  t h e  a v e r s i v e  s t i m u l u s ,  a r e s u l t  t h a t  had



n o t  p r e v i o u s l y  been o b t a i n e d  (G a rc ia  & K o e l l i n g ,  1966;  

Domjan & W i lso n ,  1972a; G re en ,  Bouzas ,  & R a c h l i n ,  1 9 7 2 ) .  

I t  i s  i m p o r t a n t  to  n o t e  t h a t  t h i s  f i n d i n g  was o b t a i n e d ,  

where o t h e r s  had f a i l e d ,  th ro u g h  t h e  a p p l i c a t i o n  o f  a 

" t r a d i t i o n a l "  P a v lo v ia n  a n a l y s i s .

In t h e  same s p i r i t ,  G i l l e t e ,  M a r t i n ,  and B e l l in g h am  

(1980) have shown t h a t  " b e l o n g i n g n e s s "  (G a rc ia  & K o e l l i n g ,  

1966) can be m a n ip u la t e d  by ch an g in g  i n g e s t i v e  c o n t e x t .  

Domestic  c h i c k s  form p o i s o n - i n d u c e d  a v e r s i o n s  to  s o l i d  food 

on th e  b a s i s  o f  v i s u a l  c u e s ,  b u t  t o  s o l u t i o n s  on th e  b a s i s  

o f  t a s t e  c u e s .  Such c u e - t o - c o n s e q u e n c e  r e l a t i o n s  have

se rv e d  as  t h e  d e f i n i n g  f e a t u r e  o f  e x p e r i m e n t a l  

d e m o n s t r a t i o n s  o f  b e l o n g i n g n e s s  (G arc ia  & K o e l l i n g ,  1966; 

Domjan & W ilso n ,  1972a; S h e t t l e w o r t h ,  1 972) .  The e v id e n c e  

o f  G i l l e t e  e t  a l .  i n d i c a t e s  t h a t  t h e s e  c u e - t o - c o n s e q u e n c e  

r e l a t i o n s  may be e x p l a i n e d  on th e  b a s i s  o f  t h e  r e s p o n s e  

t o p o g r a p h i e s  o c c a s s i o n e d  by t h e  s t i m u l i .  When t h e  c h i c k s ,  

who n o r m a l ly  do n o t  form v i s u a l l y - m e d i a t e d  l i q u i d

a v e r s i o n s ,  were r e q u i r e d  to  peck a t  t h e i r  w a te r  i n  a

f a s h i o n  t h a t  p roduced  t h e  same r e s p o n s e  t o p o g ra p h y  as  

p eck in g  a t  f o o d ,  t h e y  formed v i s u a l l y  based  a v e r s i o n s  t o  a

s o l u t i o n .  T h is  f i n d i n g  i s  r e a s o n a b l e  g iv e n  t h a t  by

a l t e r i n g  t h e  r e s p o n s e  to p o g ra p h y  f o r  d r i n k i n g ,  t h e  a n im a l s  

were f o r c e d  to  use v i s u a l  c u es  f o r  co n su m p t io n .  These

r e s u l t s ,  and t h o s e  o f  Krane and Wagner (1975) , show t h a t

b e l o n g i n g n e s s  can no l o n g e r  be r e g a rd e d  as  a f i x e d ,
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p r e - w i r e d  l e a r n i n g  s p e c i a l i z a t i o n .  More i m p o r t a n t l y ,  t h e s e  

f i n d i n g s  show how anomalous f i n d i n g s  can be u n d e r s to o d  in  

te rm s  o f  a g e n e r a l  p r o c e s s  a p p ro a c h  to  l e a r n i n g .

The p r e s e n t  a n a l y s i s  i s  s i m i l a r  in  i n t e n t  t o  t h e s e  

r e s e a r c h e s .  An a t t e m p t  i s  made to  u n d e r s t a n d  and a n a l y z e  

some o f  t h e  d i s t i n c t i v e  f e a t u r e s  o f  t a s t e - a v e r s i o n  l e a r n i n g  

by t h e  s y s t e m a t i c  a p p l i c a t i o n  o f  c o n c e p t s  d e r i v e d  from 

t h e  s tu d y  o f  s o - c a l l e d  a r b i t r a r y  b e h a v i o r .  The g o a l  

o f  t h i s  r e s e a r c h  i s  n o t  t o  deny o r  a f f i r m  t h e  

d i s t i n c t i v e n e s s  o f  t a s t e - a v e r s i o n  l e a r n i n g ,  b u t  r a t h e r  to  

s e t  t h e  s t a g e  f o r  a p r o p e r  a p p r e c i a t i o n  o f  t h e  ways i n  

which l e a r n i n g  f l a v o r  a v e r s i o n s  may d i f f e r  from l e a r n i n g  in 

o t h e r  s i t u a t i o n s .  The p u z z l e  o f  f l a v o r - a v e r s i o n  l e a r n i n g  

w i l l  n o t  be s o lv e d  u n t i l  we can s e p a r a t e  what  i s  t r u l y  

p u z z l i n g  from what  i s  m e re ly  m i s l a b e l l e d  o r  m i s u n d e r s t o o d .  

T h is  d i s c r i m i n a t i o n  r e q u i r e s  an a t t e m p t  t o  e x te n d  th e  

g e n e r a l  p r o c e s s  a c c o u n t  a s  f a r  a s  p o s s i b l e .  U n f o r t u n a t e l y ,  

co n ce rn  w i th  t h e  d i s t i n c t i v e n e s s  o f  t a s t e - a v e r s i o n  

l e a r n i n g ,  and th e  b r o a d e r  i s s u e  o f  t h e  g e n e r a l i t y  o f  laws 

o f  b e h a v i o r ,  has  n o t  promoted t h i s  e x t e n s i o n .  I t  can  be 

a rgued  t h a t  s c i e n t i f i c  p r o g r e s s  may be a i d e d  more by 

e x p l o r i n g  c o m m o n a l i t i e s  a c r o s s  p a rad ig m s  r a t h e r  t h a n  p o i n t s  

o f  d i f f e r e n c e  (S id m an ,1 9 6 0 ) .

T h is  v i e w p o in t  c h a r a c t e r i z e s  t h e  p r e s e n t  s t u d y .  The 

b a s i c  a s su m p t io n  o f  t h e  p r e s e n t  a n a l y s i s  i s  t h a t  s t u d i e s  o f  

t a s t e - a v e r s i o n  must c o n s i d e r  t h e  m o t i v a t i o n a l  p r o p e r t i e s  o f
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t h e  t a s t e s  t h a t  s e r v e  a s  c o n d i t i o n e d  s t i m u l i .  When t h e  

m o t i v a t i o n a l  component o f  t h e  t a s t e  s t i m u l u s  i s  t a k e n  i n t o  

a c c o u n t  a number o f  r e l a t i o n s  emerge between t a s t e - a v e r s i o n  

c o n d i t i o n i n g  and l e a r n i n g  in  o t h e r  s i t u a t i o n s  w i th  a v e r s i v e  

s t i m u l a t i o n . .  These s i m i l a r i t i e s  a rg u e  f o r  t h e  c o n t i n u i t y  

o f  l e a r n i n g  p r o c e s s e s  o ver  s i t u a t i o n s ,  and r ed u ce  t h e  need 

to  i n t r o d u c e  p r i n c i p l e s  o f  c o n d i t i o n i n g  t h a t  a p p ly  o n ly  t o  

f l a v o r - a v e r s i o n  l e a r n i n g .

The c o n c e p t  o f  s t i m u l u s  s a l i e n c e  has  been c e n t r a l  in  

s y s t e m a t i c  a c c o u n t s  o f  b e h a v i o r .  The te rm s a l i e n c e  r e f e r s  

to  th e  o b s e r v a t i o n  t h a t  s t i m u l i  o f  e q u a l  e n e rg y  a r e  n o t  

n e c e s s a r i l y  e q u a l l y  e f f e c t i v e  a s  c o n d i t i o n e d  o r  

d i s c r i m i n a t i v e  s t i m u l i .  Those s t i m u l i  which come to  e x e r t  

g r e a t e r  c o n t r o l  over  b e h a v i o r  a r e  s a i d  t o  be r e l a t i v e l y

more s a l i e n t .  In th e  s y s t e m a t i c  a c c o u n t s  o f  Pav lov  (1927)

and H u l l  (1943) , s a l i e n c e  was e x p l a i n e d  a s  a conseq u en ce  o f

th e  p a t t e r n  o f  n e u r a l  r e sp o n s e  to  s t i m u l i  o f  d i f f e r e n t

i n t e n s i t i e s .  In  b o th  t h e o r i e s  t h e  e f f e c t i v e  s t i m u l u s  was

n o t  t h e  d i s t a l  so u rc e  o f  e n e r g y ,  b u t  r a t h e r  t h e  r e s u l t i n g

p a t t e r n  o f  a f f e r e n t  n e u r a l  f i r i n g .  By t h i s  maneuver  b o th  

t h e o r i s t s  co u ld  s t a t e  a s im p le  and d i r e c t  p r o p o r t i o n a l i t y  

between s t i m u l u s  i n t e n s i t y  and d e g r e e  o f  a c q u i r e d  s t i m u l u s

c o n t r o l ,  a l t h o u g h  t h e  f u n c t i o n a l  s t i m u l u s  had now assumed

h y p o t h e t i c a l  s t a t u s .  Hul l  s t a t e d  t h i s  f o r m a l l y  (1943, 

p . 6 8 ) ,  "O ther  t h i n g s  b e ing  e q u a l ,  t h e  in c re m e n t  t o  th e  

s t r e n g t h  o f  a r e c e p t o r - e f f e c t o r  c o n n e c t i o n  r e s u l t i n g  from a
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r e i n f o r c e m e n t  i s  an i n c r e a s i n g  f u n c t i o n  o f  t h e  a s s o c i a t e d  

r e c e p t o r  d i s c h a r g e ,  o r  t h e  i n t e n s i t y  o f  t h e  r e s u l t i n g  

a f f e r e n t  i m p u l s e . "  A l though  a s im p le  r e l a t i o n  be tw een  

s t i m u l u s  i n t e n s i t y  and s t i m u l u s  c o n t r o l  may n o t  emerge a t  

t h e  e n v i r o n m e n ta l  l e v e l ,  H u l l  and Pavlov  a rg u ed  t h a t  t h e  

r e l a t i o n  was o b t a i n e d  a t  t h e  p h y s i o l o g i c a l  l e v e l .  T h i s  

p r o p o s a l  i s  a t t r a c t i v e  b e c au se  i t  o f f e r s  t h e  p o s s i b i l i t y  

t h a t  d i f f e r e n c e s  i n  s a l i e n c e  w i t h i n  and a c r o s s  m o d a l i t i e s  

can  be e x p l a i n e d  by a s i n g l e  mechanism. U n f o r t u n a t e l y  

t h e r e  i s  l i t t l e  d i r e c t  c o n f i r m in g  e v id e n c e  f o r  such  a 

mechanism, and most  p s y c h o l o g i s t s  have  been c o n t e n t  t o  

s t u d y  s a l i e n c e  e f f e c t s  more d i r e c t l y ,  w i t h o u t  t h e  

a p p l i c a t i o n  o f  p h y s i o l o g i c a l  c o n s t r u c t s .

S t im u lu s  s a l i e n c e  as  a f a c t o r  in  f l a v o r - a v e r s i o n  

l e a r n i n g  was f i r s t  i n t r o d u c e d  by K a la t  a n d -R o z in  (1970) .  

They p r e s e n t e d  r a t s  w i th  p a i r s  o f  n ove l  f l a v o r s  drawn from 

a s e t  o f  f o u r  f l a v o r s .  A f t e r  t h e  a n im a l s  had sampled t h e s e  

two t a s t e s  t h e y  were made i l l  by l i t h i u m  c h l o r i d e  

i n j e c t i o n .  S ubsequen t  p r e f e r e n c e  t e s t i n g  r e v e a l e d  t h a t  

some t a s t e s  were c o n s i s t e n t l y  more a f f e c t e d  by p a i r i n g  w i th  

i l l n e s s .  On t h e  b a s i s  o f  t h e s e  r e s u l t s  i t  was p o s s i b l e  t o  

c o n s t r u c t  a c o n d i t i o n a b i l i t y  h i e r a r c h y  o f  t h e  fo u r  f l a v o r s ,  

w i th  t h e  p r o p e r t y  o f  t r a n s i t i v i t y .  For exam ple ,  i f  c a s e i n  

s o l u t i o n  showed g r e a t e r  a c q u i r e d  a v e r s i o n  th a n  s u c r o s e  

s o l u t i o n ,  and s u c r o s e  in  t u r n  showed a g r e a t e r  c o n d i t i o n e d  

a v e r s i o n  th a n  s a l i n e  s o l u t i o n ,  t h e n  i t  was t h e  c a s e  t h a t
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when c a s e i n  and s a l i n e  were p r e s e n t e d  t o g e t h e r  b e f o r e  

p o i s o n i n g  t h e  c a s e i n  a c q u i r e d  a s t r o n g e r  a v e r s i o n .  T h is  

s im p le  and s t a b l e  r e l a t i o n  among t h e  t a s t e  s t i m u l i  makes 

p l a u s i b l e  t h e  i d e a  t h a t  t h e r e  i s  some s im p le  d e t e r m in i n g  

p r o p e r t y .  K a la t  and Rozin (1970) have c a l l e d  t h i s  p r o p e r t y  

t a s t e  s a l i e n c e .  The q u e s t i o n  n a t u r a l l y  a r i s e s  a s  t o  

w he the r  s a l i e n c e  in  t a s t e - a v e r s i o n  l e a r n i n g  p r o c e d u r e s  i s  a 

f u n c t i o n  o f  t h e  same f a c t o r s  t h a t  d e t e r m in e  s t i m u l u s  

s a l i e n c e  in  o t h e r  c o n d i t i o n i n g  p r o c e d u r e s .  The q u e s t i o n  i s  

w he the r  o r  n o t  we can do w i th  a s i n g l e  a n a l y s i s  o f  s a l i e n c e  

e f f e c t s .  The s u c c e s s  o f  a common a n a l y s i s  may w e l l  depend 

upon our  a b i l i t y  t o  e q u a t e  r e l e v a n t  d im e n s io n s  o f  t h e  

s t i m u l i  used in  t h e  d i f f e r e n t  c o n d i t i o n i n g  p a ra d ig m s .  In  

t h e  s t a n d a r d  l a b o r a t o r y  c o n d i t i o n i n g  p r o c e d u r e s  c o n d i t i o n e d  

s t i m u l i  have t y p i c a l l y  been s im p le  s t i m u l i ,  w i th  t h e  

r e l e v a n t  d im en s io n  e a s i l y  i d e n t i f i e d .  In  such  c a s e s  a 

m easure  o f  s t i m u l u s  i n t e n s i t y  i s  e a s i l y  s p e c i f i e d ,  b u t  a 

s i m i l a r  a n a l y s i s  i s  n o t  so e a s i l y  a c h i e v e d  f o r  t h e  

c o n d i t i o n e d  s t i m u l u s  in  a f l a v o r - a v e r s i o n  s t u d y .  In  

t a s t e - a v e r s i o n  s t u d i e s  t h e  i n t e n s i t y  o f  t h e  c o n d i t i o n e d  

s t i m u l u s  c o u ld  p l a u s i b l y  be a rgued  to  be b e s t  r e p r e s e n t e d  

by th e  c o n c e n t r a t i o n  s t r e n g t h  o f  t h e  s o l u t i o n ,  t h e  q u a n t i t y  

o f  t h e  f l a v o r  i n g e s t e d ,  t h e  d u r a t i o n  o f  c o n su m p t io n ,  o r  t h e  

r a t e  o f  c o n su m p t io n .  Tha t  each  o f  t h e s e  m easu re s  has  some 

p l a u s i b i l i t y  a s  an i n t e n s i t y  index  i n d i c a t e s  t h a t  i t  w i l l  

be d i f f i c u l t  to  s u b j e c t  s a l i e n c e  in  t a s t e - a v e r s i o n  l e a r n i n g
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t o  t h e  k ind  o f  a n a l y s i s  e n v i s i o n e d  by H ul l  and Pavlov  (b u t  

s e e  L orden ,  1 9 7 6 ) .

One a l t e r n a t i v e  to  th e  p h y s i o l o g i c a l  ap p ro a ch  to  t a s t e  

s a l i e n c e  l i e s  in  t h e  p o s s i b i l i t y  t h a t  t a s t e  a v e r s i o n  

c o n d i t i o n a b i l i t y  c o u ld  be a f u n c t i o n  o f  t a s t e  c a t e g o r y  

( e . g . ,  s w e e t ,  b i t t e r ) .  I t  c o u ld  be t h e  c a s e  t h a t  some 

c a t e g o r i e s  a r e  i n h e r e n t l y  more a s s o c i a b l e  w i th  a v e r s i v e  

outcomes  t h a n  o t h e r s .  T h is  p o s s i b i l i t y  g a i n s  p l a u s i b i l i t y  

from th e  o b s e r v a t i o n  t h a t  r o t t e d  and t o x i c  f o o d s ,  f o o d s  an 

an im al  would do w e l l  t o  a v o i d ,  a c q u i r e  a b i t t e r  t a s t e  

(Brower,  1 9 6 9 ) .  I t  has  a l s o  been n o ted  t h a t  t o x i c  p r e y  

s p e c i e s  o f t e n  have a b i t t e r ,  u n p a l a t a b l e  t a s t e  

(Brow er ,1969;  G i l l a n , 1 9 7 9 ) .  Such c o n d i t i o n s  may have 

promoted a g e n e t i c  d i s p o s i t i o n  to  l e a r n  t h a t  b i t t e r  t a s t e s  

s i g n a l  p o i so n o u s  o r  d an g e ro u s  food s o u r c e s .  S i m i l a r l y ,  

b e c au se  h ig h  c o n c e n t r a t i o n s  o f  s u g a r  i n h i b i t  m i c r o b i a l  

g rowth  and a r e  l e s s  l i k e l y  t o  c o n t a i n  t o x i n s ,  t h e r e  may be 

a g e n e t i c  d i s p o s i t i o n  making i t  d i f f i c u l t  t o  a s s o c i a t e  

sw ee t  t a s t e s  w i th  t h e  e f f e c t s  o f  t o x i c o s i s .  C e r t a i n l y  i t  

i s  e a s y  to  c o n s t r u c t  p l a u s i b l e  e v o l u t i o n a r y  s c e n a r i o s  t o  

a c c o u n t  f o r  t h e  emergence o f  such  c a t e g o r y - s a l i e n c e  

d i f f e r e n c e s .  U n f o r t u n a t e l y ,  t h e r e  i s  no e v id e n c e  which 

s u p p o r t s  t h e  c l a im  t h a t  one c a t e g o r y  i s  i n h e r e n t l y  more 

s a l i e n t  th a n  a n o t h e r  ( K a l a t ,  1974;  K a l a t  & Roz in ,  1 9 7 0 ) .  

Of c o u r s e ,  i t  c o u ld  be t h a t  t h e  r e l a t i o n  has  n o t  been found 

b e c a u s e  o f  s p e c i e s  d i f f e r e n c e s  in  t a s t e  c a t e g o r i e s ;  b u t
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t h i s  o b j e c t i o n  r a i s e s  t h e  a d d i t i o n a l  prob lem  o f  d e t e r m i n i n g  

t a s t e  c a t e g o r i e s  f o r  a n o t h e r  s p e c i e s .  A l though  t e c h n i q u e s  

e x i s t  by which one m igh t  d e t e r m in e  t a s t e  c a t e g o r i e s  (Tapper  

& H a lp e r n ,  1968; W righ t  & Cumming, 1971) ,  t h e  work 

r e q u i r e d  f o r  t h i s  a n a l y s i s  has  n o t  been a c c o m p l i s h e d .

The a pp roach  to  s a l i e n c e  d i f f e r e n c e s  p roposed  by H u l l ,  

and t h e  ap p ro ac h  based  on t a s t e  c a t e g o r i e s  b o th  seek  to  

f i n d  a p h y s i c a l  b a s i s  f o r  s a l i e n c e .  An a l t e r n a t i v e  

a p p ro ach  to  s a l i e n c e  e f f e c t s  can  be c a s t  w i t h i n  a r e s p o n s e -  

r e s p o n s e  a n a l y s i s .  In  such an a n a l y s i s  one s e e k s  r e l a t i o n s  

between s a l i e n c e  o r d e r i n g s ,  a r e s p o n s e  m e a s u re ,  and a 

second in d e p e n d e n t  b e h a v i o r a l  m easure  u s in g  th e  same 

s t i m u l i .  A r e s p o n s e - r e s p o n s e  a n a l y s i s  has  been p r o f i t a b l y  

p u r su e d  in  p s y c h o p h y s i c a l  r e s e a r c h .  A pp l ied  t o  t h e  problem 

o f  t a s t e  s a l i e n c e  t h e  t a s k  becomes one o f  f i n d i n g  an 

in d e p e n d e n t  measure  o f  b e h a v i o r a l  r e a c t i v i t y  t o  a s e t  o f  

f l a v o r s ,  and examin ing  t h e  c o r r e s p o n d e n c e  between t h i s  

measure  and th e  r e l a t i v e  s a l i e n c e s  o f  t h e s e  f l a v o r s  in  

a v e r s i o n  c o n d i t i o n i n g  p r o c e d u r e s .  One r e a s o n a b l e  c a n d i d a t e  

f o r  t h i s  a l t e r n a t i v e  m easure  o f  s t i m u l u s  e f f e c t i v e n e s s  i s  

i n i t i a l  t a s t e  p r e f e r e n c e .

I t  seems p l a u s i b l e  t h a t  t h e  d e g r e e  t o  which l i k i n g  f o r  

a f l a v o r  can  be m o d i f i e d  sh o u ld  depend on t h e  s t r e n g t h  o f  

i n i t i a l  l i k i n g .  E a r l y  s t u d i e s  (Revusky,  1968a;  Revusky & 

B e d a r f ,  1967; W i t t l i n  & B r o o k s h i r e ,  1968) found i n i t i a l l y  

p r e f e r r e d  s o l u t i o n s  more r e a d i l y  a c q u i r e d  a v e r s i o n s  a s  a
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r e s u l t  o f  p a i r i n g  w i th  i l l n e s s .  The s u g g e s t i o n  t h a t  

p r e f e r r e d  f l a v o r s  a r e  more s a l i e n t  was d i r e c t l y  a d d r e s s e d  

in  a s tu d y  by Green and C h u r c h i l l  (1970) .  They found 

s t r o n g e r  a c q u i r e d  a v e r s i o n s  t o  i n i t i a l l y  p r e f e r r e d  

sw ee tened  condensed  m i l k ,  t h a n  to  l e s s  p r e f e r r e d  g r a p e  

j u i c e .  Th is  d i f f e r e n c e  o b t a i n s  w he the r  a b s o l u t e  

s u p p r e s s i o n  o f  c o n su m p t io n ,  o r  t h e  change  in  consum pt ion  

r e l a t i v e  to  i n i t i a l  i n t a k e  i s  c a l c u l a t e d .  S i m i l a r l y ,  

S u tk e r  (1971) d e m o n s t r a t e d  t h a t  r a t s  w i th  s t r o n g e r  

p r e f e r e n c e s  f o r  s a c c h a r i n  d e v e lo p  s t r o n g e r  a v e r s i o n s  to  

s a c c h a r i n .  C o n t r a d i c t o r y  f i n d i n g s  have been o b t a i n e d  by 

E t s c o r n  (1 9 7 5 ) ,  who found much s t r o n g e r  a v e r s i o n s  t o  an 

u n p r e f e r r e d  q u i n i n e  s o l u t i o n  th a n  to  a p r e f e r r e d  s a c c h a r i n  

s o l u t i o n .  S t i l l  o t h e r  s t u d i e s  have f a i l e d  t o  f i n d  any 

r e l a t i o n  between p r e f e r e n c e  & s a l i e n c e  ( K a l a t ,  1974; K a la t  

& R o z in ,  1970; Lo rd en ,  1 9 7 6 ) .  Lorden (1976) s u g g e s t s  t h a t  

cue e f f e c t i v e n e s s  in  t a s t e - a v e r s i o n  l e a r n i n g  i s  more 

d e p e n d e n t  on p r im a r y  t a s t e  a f f e r e n t  a c t i v i t y ,  w h i l e  

p r e f e r e n c e  o r  p a l a t a b i l i t y  i s  more d e p e n d e n t  on 

p o s t i n g e s t i o n a l  co n se q u en ce s  ( see  a l s o  Tapper  & H a lp e r n ,  

1 9 6 8 ) .  T h i s  would p r o v id e  a p h y s i o l o g i c a l  b a s i s  f o r  t h e  

in d ep en d en ce  o f  p r e f e r e n c e  and t a s t e  s a l i e n c e .

A p h y s i o l o g i c a l  e x p l a n a t i o n  o f  p r e f e r e n c e  and 

c u e - e f f e c t i v e n e s s  indep en d en ce  may be u n n e c e s s a r y .  The 

f a i l u r e  to  f i n d  a r e l a t i o n  between p r e f e r e n c e  and t a s t e  

s a l i e n c e  may be due to  t h e  way in  which p r e f e r e n c e  i s
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measured  in  t a s t e - a v e r s i o n  e x p e r i m e n t s .  The s i m p l e s t  

method,  and by f a r  t h e  most common, i s  t h e  t w o - s o l u t i o n  

c h o ic e  t e s t .  T y p i c a l l y  t h e  t e s t  i s  co n d u c ted  o v e r  a b r i e f  

i n t e r v a l  to  m in im ize  t h e  i n f l u e n c e  o f  p o s t - i n g e s t i o n a l  

f a c t o r s  (Young, 1 967) .  D e s p i t e  t h e  w id e s p re ad  use  o f  t h i s  

method and t h e  d e p e n d e n t  v a r i a b l e  o f  p e r c e n ta g e - c o n s u m e d ,  

t h e r e  a r e  l o g i c a l  and e m p i r i c a l  g rounds  f o r  q u e s t i o n i n g  i t s  

u t i l i t y  a s  a g e n e r a l  m easure  o f  p r e f e r e n c e .  Everyday 

o b s e r v a t i o n  s u g g e s t s  t h e r e  a r e  many c a s e s  in  which r e l a t i v e  

amount consumed does  n o t  c o r r e s p o n d  to  r e l a t i v e  p r e f e r e n c e ,  

p a r t i c u l a r l y  when t h e  c h o i c e s  d i f f e r  in  p o s t - i n g e s t i o n a l  

c o n s e q u e n c e s .  Consuming an ounce o f  bourbon and th e n  s i x  

ounces  o f  w a te r  c h a s e r  does  n o t  mean t h a t  w a te r  was t h e  

p r e f e r r e d  b e v e r a g e .  P a r t i c u l a r l y  in  c a s e s  where s u b s t a n c e s  

d i f f e r  in  n u t r i t i v e  v a l u e ,  amount conr  jmed i s  l i k e l y  t o  

r e f l e c t  t h e  o p e r a t i o n  o f  r e g u l a t o r y ,  r a t h e r  th a n  h e d o n i c ,  

p r o c e s s e s .

The l o g i c  o f  t h e  c o n c e p t  o f  p r e f e r e n c e  r e q u i r e s  t h a t  

p r e f e r e n c e  o r d e r i n g s  rem ain  c o n s t a n t  o v e r  c h a n g e s  in  

p r o c e d u re  f o r  m e asu r in g  p r e f e r e n c e .  W ithou t  t h i s  c o n s t a n c y  

t h e  n o t i o n  o f  p r e f e r e n c e  a s  a s t a b l e  b e h a v i o r a l  d i s p o s i t i o n  

c a n n o t  be s u p p o r t e d .  In t h i s  r e g a r d  c o n s u m p t io n -b ase d  

m e asu re s  o f  p r e f e r e n c e  a p p e a r  l i m i t e d  (Young, 1967; 1 9 6 8 ) .

In  a t e s t  s i t u a t i o n  in  which r a t s  a r e  o f f e r e d  a c h o i c e  

between h y p o t o n i c  s a l i n e  s o l u t i o n  and w a te r  i n  t h e  same 

l o c a l e ,  t h e y  d i s p l a y  pronounced  p r e f e r e n c e  f o r  t h e  s a l i n e
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(F a lk  & T i t l e b a u m ,  1 9 6 3 ) .  The s t r e n g t h  o f  t h i s  p r e f e r e n c e  

i n c r e a s e s  a s  t h e  c o n c e n t r a t i o n  o f  t h e  s a l i n e  s o l u t i o n  i s  

r a i s e d  to  t h e  i s o t o n i c  l e v e l  (Young, 1 968) .  Deutsch  and 

J o n e s  (1960) found t h a t  when p r e f e r e n c e  was t e s t e d  by 

p l a c i n g  t h e  s o l u t i o n s  in  t h e  arms o f  a T-maze, r a t s  r an  

more f r e q u e n t l y  t o  th e  w a te r  arm th an  to  t h e  s a l i n e  arm, a 

r e v e r s a l  o f  t h e  s a l i n e  " p r e f e r e n c e " .  R e v e r s a l  o f  

p r e f e r e n c e  w i th  minor  p r o c e d u r a l  v a r i a t i o n  has  a l s o  been 

found f o r  s u c r o s e - w a t e r  c h o i c e s .  Beck, Nash,  V i e r n s t e i n ,  

and Gordon (1 9 7 2 ) ,  and Cohen and Toke ida  (1972) found t h a t  

a s  r a t e  o f  a c c e s s  t o  t h e  s o l u t i o n s  was d e c r e a s e d ,  a n im a l s  

s h i f t e d  from a s t r o n g  s u c r o s e  p r e f e r e n c e  to  a s t r o n g  w a te r  

p r e f e r e n c e .  These r e s u l t s  s u g g e s t  t h a t  a r e l a t i o n  be tween  

t a s t e  s a l i e n c e  in a v e r s i o n  c o n d i t i o n i n g  and p r e f e r e n c e  has  

n o t  emerged b e c a u s e  o f  c o m p l e x i t i e s  i n  t h e  m easure  o f  

p r e f e r e n c e .  P e rhaps  an improved m ethodology  f o r  p r e f e r e n c e  

a s s e s s m e n t  would y i e l d  t h e  t y p e  o f  r e l a t i o n  so u g h t  h e r e .

Another  r e a s o n a b l e  c a n d i d a t e  f o r  a r e s p o n s e - b a s e d  

c o r r e l a t e  o f  t a s t e  s a l i e n c e  i s  t a s t e  d i s t i n c t i v e n e s s  o r  

t a s t e  d i s c r i m i n a b i l i t y .  By t h i s  a c c o u n t  s a l i e n c e  i s  

d i r e c t l y  r e l a t e d  to  t h e  d e t e c t a b i l i t y ,  d i s c r i m i n a b i l i t y ,  o r  

d i s t i n c t i v e n e s s  o f  a f l a v o r .  F l a v o r s  which a r e  d e t e c t a b l e  

a t  lower  c o n c e n t r a t i o n s ,  f o r  exam ple ,  m igh t  t u r n  o u t  t o  be 

more s a l i e n t  as  c o n d i t i o n e d  s t i m u l i .  T h i s  ap p ro ac h  i s  

e s s e n t i a l l y  one o f  s e e k in g  a c r o s s - s i t u a t i o n a l  m easure  o f  

s a l i e n c e .  For i n s t a n c e ,  a p s y c h o p h y s i c a l  p r o c e d u re  m ight
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be used  t o  m easure  t h e  d i s c r i m i n a b i l i t y  o f  a s e t  o f  

s o l u t i o n s  from w a t e r ,  and t h e  c o r r e s p o n d e n c e  o f  t h i s  

m easure  w i th  s a l i e n c e  r a n k i n g s  a s  d e t e r m in e d  by a 

t a s t e - a v e r s i o n  c o n d i t i o n i n g  p r o c e d u r e  a s s e s s e d .  While  such 

an ap p ro a c h  i s  p r o m i s i n g ,  t h e r e  a r e  r e s u l t s  which i n d i c a t e  

t h a t  t h e  r e l a t i o n  i s  l i k e l y  t o  be be complex .  I t  has  been 

found t h a t  removal  o f  t h e  g u s t a t o r y  n e o c o r t e x  p r o d u c e s  

d r a m a t i c  changes  in  f l a v o r - a v e r s i o n  l e a r n i n g  (Braun ,  S l i c k ,  

& Lorden ,  1972; Braun & K i e f e r , 1975;  H ank ins ,  G a r c i a ,  & 

R u s i n i a k ,  1974; K i e f e r  & Braun ,  1979; Lorden ,  1976) .  The 

changes  p roduced  by t h e  o p e r a t i o n  a r e  most  s im p ly  d e s c r i b e d  

as  changes  in  t h e  s a l i e n c e  h i e r a r c h y .  Only h i g h l y  s a l i e n t  

t a s t e s  can  be used to  e s t a b l i s h  o n e - t r i a l  a v e r s i o n s ,  w h i l e  

l e s s  s a l i e n t  t a s t e s  r e q u i r e  numerous p a i r i n g s  ( K ie f e r  

& Braun ,  1979) .  The d e l a y  i n t e r v a l  o v e r  which an 

a v e r s i o n  can be l e a r n e d  i s  s h o r t e n e d ,  and t h e  m in im a l ly  

e f f e c t i v e  c o n c e n t r a t i o n  o f  t h e  c o n d i t i o n e d  s t i m u l u s  i s  

i n c r e a s e d  (Lorden ,  1976) .  D e s p i t e  such  m ajo r  changes  in  

f l a v o r - a v e r s i o n  l e a r n i n g  t h e r e  i s  no e v id e n c e  o f  a change  

in  t a s t e  s e n s i t i v i t y ,  a s  p r e f e r e n c e / a v e r s i o n  f u n c t i o n s  

remain  unchanged by t h e  removal  o f  g u s t a t o r y  n e o c o r t e x  

(Braun & K i e f e r ,  1975; K i e f e r  & Braun ,  1979) .

We a r e  l e f t  w i th  t h e  c o n c l u s i o n  t h a t  s a l i e n c e  in  

t a s t e - a v e r s i o n  c o n d i t i o n i n g  i s  n o t  a s im p le  f u n c t i o n  o f  

p r e f e r e n c e  o r  t a s t e  d i s c r i m i n a b i l i t y  o r  t a s t e  q u a l i t y .  I t  

may b e ,  a s  o r i g i n a l l y  s u g g e s t e d  by K a l a t  and Rozin (1 9 7 0 ) ,



t h a t  s a l i e n c e  i s  n o t h i n g  more t h a n  a te rm  f o r  a v e r s i o n  

c o n d i t i o n a b i l i t y , u n r e l a t e d  t o  any o t h e r  b e h a v i o r a l  

d im e n s io n .  A l t e r n a t i v e l y ,  i t  may be t h a t  t h e  p r o p e r  

r e s p o n s e - b a s e d  m easure  has  n o t  y e t  been a p p l i e d  to  t h e  

a n a l y s i s  o f  s a l i e n c e  e f f e c t s .  T h is  p o s s i b i l i t y  i s  

c o n s i d e r e d  h e r e ,  and an a n a l y s i s  based  on t h e  c o n c e p t  o f  

r e s p o n s e  s t r e n g t h  i s  o f f e r e d .  T h i s  a n a l y s i s  r e c o g n i z e s  

t h a t  t h e  c o n d i t i o n e d  s t i m u l i  in  t a s t e - a v e r s i o n  e x p e r im e n t s  

a r e  n o t  n e u t r a l  s t i m u l i ,  and em p h a s iz e s  t h e i r  m o t i v a t i o n a l  

p r o p e r t i e s  (P fa f fm a n ,  1 9 6 0 ) .

A l though  t h e  c o n c e p t  o f  r e s p o n s e  s t r e n g t h  has  a long 

h i s t o r y ,  an a g re e d -u p o n  and c o n s i s t e n t  s e t  o f  b e h a v i o r a l  

m easu re s  has  been l a c k i n g  (Humphreys, 1 9 4 3 ) .  R e c e n t l y ,  

Nevin (1974,1979)  has  p ro p o sed  a r e c o n c e p t i o n  o f  r e s p o n s e  

s t r e n g t h  and an a p p ro a ch  to  i t s  m easu rem en t .  In  t h i s  

a n a l y s i s  t h e  s t r e n g t h  o f  one r e s p o n s e  i s  measured  r e l a t i v e  

to  t h e  s t r e n g t h  o f  a n o t h e r  r e s p o n s e .  One r e s p o n s e  i s  

s t r o n g e r  t h a n  a n o t h e r  i f  i t  shows more r e s i s t a n c e  t o  change 

t h a n  th e  o t h e r .  Response  s t r e n g t h  i s  e q u a t e d  w i th  t h e  

n o t i o n  o f  p e r s i s t e n c e  o f  a r e s p o n s e ,  and i s  c l o s e  to  what  

has  been r e f e r e d  to  a s  d r i v e  s t r e n g t h  (Warden, 1931; 

M i l l e r ,  1951) i n  o t h e r  c o n t e x t s .  In  h i s  work on o p e r a n t  

b e h a v i o r  m a i n t a i n e d  by s c h e d u l e s  o f  r e i n f o r c e m e n t ,  Nevin 

(1974, 1979) has  shown how t h i s  c o n c e p t i o n  o f  r e s p o n s e

s t r e n g t h  may be q u a n t i t a t i v e l y  f o r m a l i z e d ,  b u t  f o r  p r e s e n t  

p u r p o s e s  t h i s  f o r m a l i z a t i o n  i s  l e s s  i m p o r t a n t  t h a n  t h e  f a c t
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t h a t  t h e  n o t i o n  o f  r e s i s t a n c e  t o  change  h a s  o r g a n i z e d  a 

number o f  f i n d i n g s  i n  t h e  s t u d y  o f  o p e r a n t  b e h a v i o r .  T h is  

work has  so f a r  been  l i m i t e d  to  o p e r a n t  b e h a v i o r  m a i n t a i n e d  

by s c h e d u l e s  o f  r e i n f o r c e m e n t ,  b u t  t h e r e  i s  no r e a s o n  why 

t h e  b a s i c  r a t i o n a l e  and a s s e s s m e n t  p r o c e d u r e s  c a n n o t  be 

a p p l i e d  to  o t h e r  c o n d i t i o n i n g  s i t u a t i o n s .

In  t a s t e - a v e r s i o n  c o n d i t i o n i n g  t h e  c o n c e p t  o f  t a s t e  

s a l i e n c e  can be d i r e c t l y  t r a n s l a t e d  i n t o  r e s p o n s e - s t r e n g t h  

t e r m s .  C o n s id e r  t h e  b a s i c  d a t a  which r e q u i r e  t h e  te rm  

s a l i e n c e .  Two f l a v o r s  a r e  p a i r e d  w i th  p o i s o n i n g  and 

s u b s e q u e n t  t e s t i n g  r e v e a l s  t h a t  consum pt ion  o f  one s o l u t i o n  

i s  g r e a t l y  r e d u c e d ,  w h i l e  t h e  second i s  h a r d l y  a f f e c t e d .  

The s o l u t i o n  t h a t  shows t h e  g r e a t e r  r e d u c t i o n  o f  

con su m p t io n  i s  t h e  more s a l i e n t ;  i n  t h e  l a n g u a g e  o f  a 

r e s p o n s e - s t r e n g t h  a n a l y s i s  t h i s  o b s e r v a t i o n  i n d i c a t e s  t h a t  

consum pt ion  o f  t h e  " s a l i e n t "  s o l u t i o n  was t h e  weaker 

r e s p o n s e .  Consumption o f  t h e  s a l i e n t  s o l u t i o n  h a s  

undergone  a g r e a t e r  change  th a n  consum pt ion  o f  t h e  l e s s  

s a l i e n t  s o l u t i o n  in  t h e  f a c e  o f  t h e  same o p e r a t i o n ,  and 

t h i s  i s  t h e  b a s i s  f o r  c o n c lu d in g  t h a t  a d i f f e r e n c e  in  

r e s p o n s e  s t r e n g t h  e x i s t s .  Response s t r e n g t h  c o n s i d e r a t i o n s  

l e a d  to  a change  in  t h e  l a n g u a g e  o f  a n a l y s i s .  T a s t e  

s a l i e n c e ,  u s u a l l y  t a k e n  to  r e f e r  t o  a s t i m u l u s  p r o p e r t y  i s  

h e r e  used to  d e s c r i b e  a s t i m u l u s - r e s p o n s e  r e l a t i o n .  T h is  

l e a d s  t o  a t r a n s l a t i o n  in  which s a l i e n t  f l a v o r s  a r e  

i d e n t i f i e d  w i th  weak consummatory r e s p o n s e s ,  and non
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s a l i e n t  f l a v o r s  a r e  i d e n t i f i e d  w i th  s t r o n g  r e s p o n s e s .  Th is  

a c c o u n t  em p h as iz es  t h a t  t h e  CS in  t a s t e  a v e r s i o n  s t u d i e s  i s  

a b e h a v i o r a l  u n i t  w i th  b o th  s t i m u l u s  r e s p o n s e  p r o p e r t i e s  

(Solomon, 1977) .

In  t h e  ap p ro ach  t a k e n  h e r e  consummatory r e s p o n s e s  a r e  

r e g a rd e d  a s  d i s c r i m i n a t e d  o p e r a n t  r e s p o n s e s  t h a t  may v a r y  

in  r e s p o n s e  s t r e n g t h .  Consummatory r e s p o n s e s  a r e  u s u a l l y  

d e s c r i b e d  w i th  r e f e r e n c e  to  t h e  n o t i o n  o f  d r i v e ,  b u t  t h e  

r e s p o n s e  s t r e n g t h  ap p ro ach  p r o v i d e s  an e q u a l l y  s a t i s f a c t o r y  

a c c o u n t  o f  v a r i a t i o n  in  consummatory r e s p o n d i n g .  The 

c o n c e p t  o f  r e s p o n s e  s t r e n g t h  does  n o t  c a r r y  t h e  s u r p l u s  

meaning o f  t h e  d r i v e  c o n c e p t  ( B o l l e s ,  1967; Hinde ,  1959;  

S k i n n e r ,  1 9 3 8 ) ,  and th e  r e s p o n s e  s t r e n g t h  c o n c e p t  i s  n o t  

open to  t h e  same a b u s e s  a s  t h e  d r i v e  c o n c e p t .  There i s  a 

t e n d e n c y  f o r  d r i v e s  to  be i n f e r r e d  from th e  o b s e r v a t i o n s  

t h e y  a r e  d e s ig n e d  to  e x p l a i n  t h a t  i s  more r e a d i l y  a v o id ed  

when consummatory r e s p o n s e s  a r e  c o n s i d e r e d  in  te rm s  o f  

r e s p o n s e  s t r e n g t h .  In  one o f  t h e  e a r l i e s t  and most 

p o w er fu l  c r i t i c i s m s  o f  t h e  d r i v e  c o n c e p t  S k in n e r  (1938) 

o f f e r e d  an a n a l y s i s  o f  consummatory r e s p o n d in g  s i m i l a r  t o  

t h e  p r e s e n t  o n e .  He s t a t e d  " At any  g iv e n  moment each  form 

o f  food commands a c e r t a i n  s t r e n g t h  o f  b e h a v i o r ,  and a l l  

f o o d s  may be ranked  in  o r d e r  a c c o r d in g  to  t h e i r  

c o r r e s p o n d i n g  s t r e n g t h s .  In  ex t rem e s t a t e s  o f  hunger  t h e  

o rgan ism  w i l l  e a t  p r a c t i c a l l y  a n y t h i n g ,  a l t h o u g h  i t  w i l l  

s t i l l  e a t  d i f f e r e n t  s u b s t a n c e s  a t  d i f f e r e n t  r a t e s .  In



18

c om ple te  s t a t e s  o f  s a t i a t i o n  i t  may e a t  n o t h i n g .  In  any 

i n t e r m e d i a t e  s t a t e  i t  w i l l  e a t  a l l  fo o d s  up to  a g iv e n  

p o i n t  in  t h e  o r d e r  o f  p r e f e r e n c e "  ( S k in n e r ,  1938,  p . 3 6 9 ) .

At a d e s c r i p t i v e  l e v e l  t h e  te rm s  o f  t h e  r e s p o n s e

s t r e n g t h  a n a l y s i s  can  be used in  p l a c e  o f  t h e  te rm s  h ig h  

s a l i e n c e ,  n o n - s a l i e n t ,  e t c .  The more i m p o r t a n t  i s s u e  i s  

w he the r  t h e  r e s p o n s e  s t r e n g t h  a c c o u n t  can  l e a d  t h e  way to  

an e x p e r i m e n t a l  a n a l y s i s .  T h is  p o s s i b i l i t y  r e s t s  on 

d e m o n s t r a t i n g  an in d e p e n d e n t  means o f  m easu r in g  

consummatory r e s p o n s e  s t r e n g t h .  I f  a n o t h e r  s a t i s f a c t o r y  

m easure  o f  r e s p o n s e  s t r e n g t h  can  be found co m p ar i so n s  can 

be made w i th  m easu re s  c o l l e c t e d  from t a s t e - a v e r s i o n  

c o n d i t i o n i n g  s t u d i e s .  By most  a c c o u n t s  o f  s t i m u l u s  

s a l i e n c e  any c o r r e s p o n d e n c e  between th e  two m easu res  would 

be m e re ly  a c c i d e n t a l ,  b u t  a c c o r d i n g  to  t h e  p r e s e n t  argument  

th e  c o r r e s p o n d e n c e  i s  e x p e c t e d .  The r e s p o n s e - s t r e n g t h  

a n a l y s i s  would be f u r t h e r  s t r e n g t h e n e d  i f  an in d e p e n d e n t  

means f o r  ch ang ing  rep o n se  s t r e n g t h ,  one t h a t  does  n o t  

i n v o l v e  f l a v o r - a v e r s i o n  c o n d i t i o n i n g ,  c o u ld  be d e v e lo p e d .  

I f  a method were a v a i l a b l e ,  i t  would be p o s s i b l e  to  

d i r e c t l y  m a n i p u l a t e  r e s p o n s e  s t r e n g t h s  and th e n  examine t h e  

e f f e c t s  on t a s t e  s a l i e n c e  in  an a v e r s i o n  l e a r n i n g  

p r o c e d u r e .  These p rob lem s  -  d e v e l o p i n g  a means o f  

m easu r ing  consummatory r e s p o n s e  s t r e n g t h  and f i n d i n g

p r o c e d u r e s  t o  m a n i p u l a t e  r e s p o n s e  s t r e n g t h  -  a r e  a d d r e s s e d

in  t h e s e  e x p e r i m e n t s .
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The r e s p o n s e - s t r e n g t h  a n a l y s i s  o f  d a t a  from 

f l a v o r - a v e r s i o n  s t u d i e s  i s  n o t  c o n f i n e d  to  s a l i e n c e  

e f f e c t s ,  and can be r e a d i l y  e x te n d e d  to  o t h e r  a s p e c t s  o f

t h e  d a t a .  One o f  t h e  most d i r e c t  e x t e n s i o n s  i s  t o  t h e  CS

p r e e x p o s u r e  e f f e c t  (B es t  & B a r k e r ,  1977; K a l a t ,  1977a;  

Randich  & LoLordo, 1979) .  T h i s  e f f e c t  r e f e r s  t o  t h e  

r e t a r d a t i o n  o f  c o n d i t i o n i n g  o b s e rv e d  when a t a s t e  CS i s  

p r e s e n t e d  a lo n e  p r i o r  t o  p a i r i n g  w i th  t h e  a v e r s i v e  US. 

T h is  e f f e c t  has  been t h e  o b j e c t  o f  a v a r i e t y  o f  t h e o r e t i c a l  

t r e a t m e n t s  and d e s c r i b e d  by a number o f  t h e o r e t i c a l

mechanisms,  i n c l u d i n g  l e a r n e d  s a f e t y  (K a la t  & R o z in ,  1 9 7 3 ) ,  

l e a r n e d  n o n - c o r r e l a t i o n  ( B e s t , 1975; K a l a t ,  1977a) l a t e n t  

i n h i b i t i o n ,  o b s e r v i n g  r e s p o n s e  h a b i t u a t i o n ,  and 

c o n d i t i o n i n e d  i n h i b i t i o n .  D e s p i t e  t h e  v a r i e t y  o f

a p p r o a c h e s  t h e r e  i s  no t h o r o u g h l y  s a t i s f a c t o r y  a c c o u n t  

(B es t  & B a r k e r ,1 9 7 7 ) .  One problem f a ce d  by a l l  c u r r e n t  

a c c o u n t s  i s  t h e  f a i l u r e  to  e x p l a i n  an a s s o c i a t e d  e f f e c t  o f  

t a s t e  e x p o su re  -  t h e  r e d u c t i o n  o f  f l a v o r  n e o p h o b ia .  I t  

i s  w e l l  documented t h a t  r a t s  d i s p l a y  a s h y n e s s  to  n ove l  

f o o d s  ( M i t c h e l l ,  1976; R i c h t e r ,  1953; R o z in ,  1968) and t h a t  

t h i s  s h y n e s s  d e c r e a s e s  o v e r  r e p e a t e d  c o n t a c t s  w i th  a food 

s o u r c e  (Domjan, 1 977) .  What makes neophob ia  r e l e v a n t  to  

t h e  p r e s e n t  a n a l y s i s  i s  t h e  c l o s e  r e l a t i o n  be tween  

neophob ia  and m agn i tude  o f  t h e  c o n d i t i o n e d  a v e r s i o n  

( C a r o l l ,  1975; Nachman & J o n e s ,  1974; S i e g e l ,  1974) .  When 

r a t s  d i s p l a y  n e o p h o b ia ,  p a i r i n g  a food w i th  p o i s o n i n g



20

w i l l  p roduce  a s t r o n g  a v e r s i o n  to  t h e  f o o d ,  w h i l e  

p a i r i n g  p o i s o n i n g  w i th  fo o d s  t h a t  do n o t  p roduce  a 

n eophob ic  r e s p o n s e  i s  much l e s s  l i k e l y  t o  l e a d  to  

c o n d i t i o n e d  a v e r s i o n .  I t  i s  i n t e r e s t i n g  to  n o t e  t h a t  t h i s  

r e l a t i o n  between n eo p h o b ia  and c o n d i t i o n e d  a v e r s i o n s  

o b t a i n s  even when neophob ia  i s  m a n ip u la t e d  by p h y s i o l o g i c a l  

i n t e r v e n t i o n .  A number o f  p r o c e d u r e s  r e d u c e  o r  e l i m i n a t e  

food neophob ia  and t h e s e  p r o c e d u r e s  i n v a r i a b l y  im p a i r  t h e  

a c q u i s i t i o n  o f  f l a v o r  a v e r s i o n s .  Not o n ly  d o es  d e g r e e  o f  

neophob ia  p r e d i c t  s u b s e q u e n t  c o n d i t i o n i n g ,  i t  has  a l s o  been 

found t h a t  p r e s e n t a t i o n  o f  a s t a n d a r d  t a s t e - a v e r s i o n  UCS 

( l i t h i u m  c h l o r i d e ,  x - i r r a d i a t i o n )  enhances  t h e  e x p r e s s i o n  

o f  f l a v o r  neop h o b ia  ( C a r o l l ,  1975; Domjan, 1977;

M i t c h e l l ,  S c o t t ,  & M i t c h e l l ,  1 977) .  T o g e th e r  t h e s e

f i n d i n g s  s u g g e s t  a c l o s e  r e l a t i o n  among n e o p h o b ia ,  CS 

p r e e x p o s u r e ,  and a v e r s i o n  c o n d i t i o n i n g .

The r e l a t i o n  between t h e s e  can  be a c c o u n te d  f o r  in

t e rm s  o f  t h e  r e s p o n s e  s t r e n g t h s  o f  t h e  consummatory a c t s .

I f  we make t h e  a s s u m p t io n  t h a t  a consummatory r e s p o n s e  i s  a 

d i s c r i m i n a t e d  o p e r a n t  r e s p o n s e  t h a t  can be r e i n f o r c e d ,  

t h e s e  f i n d i n g  f a l l  i n t o  p l a c e .  For i n s t a n c e ,  i f  consuming 

a b i t  o f  banana f l a v o r e d  s o l u t i o n  i s  r e i n f o r c i n g ,  th e n  th e  

s t r e n g t h  o f  t h a t  consummatory r e s p o n s e  sh o u ld  be i n c r e a s e d .  

Banana consum pt ion  sh o u ld  become more p r o b a b l e  ( r e d u c t i o n  

o f  n e o p h o b i a ) , and consum pt ion  sh o u ld  be more r e s i s t a n t  to  

s u p p r e s s i o n  p roduced  by p a i r i n g  w i th  p o i s o n  ( t a s t e
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p r e e x p o s u r e  e f f e c t ) . Data i n d i c a t i n g  t h a t  consummatory 

r e s p o n s e  r e i n f o r c e m e n t  can i n c r e a s e  p r e f e r e n c e  f o r  t h e  food 

consumed have been  o b t a i n e d  by Holman (1975) , Revusky 

( 1 9 6 7 ) ,  and Z a h o r i k ,  M a ie r ,  and P i e s  ( 1 9 7 4 ) .

The adequacy  o f  a r e s p o n s e  s t r e n g t h  a n a l y s i s  o f  t h e s e  

phenomena i s  examined in  t h e  f o l l o w i n g  s t u d i e s .  In  t h e  

f i r s t  e x p e r im e n t  a com par ison  i s  made be tween  a t a s t e  

s a l i e n c e  h i e r a r c h y ,  from a p r e v i o u s l y  p u b l i s h e d  s t u d y  o f  

a v e r s i o n  c o n d i t i o n i n g ,  and a r e s p o n s e - s t r e n g t h  h i e r a r c h y ,  

d e te r m in e d  by m e asu r in g  th e  r e s i s t a n c e  o f  consummatory 

r e s p o n d in g  to  change  produced  by p r e w a t e r i n g .  The second 

e x p e r im e n t  examines  t h e  e f f e c t s  o f  t a s t e  e x p o s u re  on 

consummatory r e s p o n s e  s t r e n g t h ,  where r e s p o n s e  s t r e n g t h  i s  

a g a in  a s s e s s e d  as  r e s i s t a n c e  to  p r e w a t e r i n g .  The t h i r d  

e x p e r im e n t  e x t e n d s  t h i s  a n a l y s i s ,  comparing  t h e  e f f e c t s  o f  

t a s t e - a v e r s i o n  c o n d i t i o n i n g  w i th  consummatory r e s p o n s e  

s u p p r e s s i o n  produced  by p r e w a t e r i n g  and p r e s e n t a t i o n  o f  a 

c o n d i t i o n e d  a v e r s i v e  s t i m u l u s .



I I .  TASTE SALIENCE AND RESPONSE STRENGTH 

Exper im en t  1A

The f i r s t  e x p e r im e n t  a t t e m p t s  to  e s t a b l i s h  a 

c o r r e s p o n d e n c e  be tween a s a l i e n c e  h i e r a r c h y  d e t e r m in e d  by 

t a s t e - a v e r s i o n  c o n d i t i o n i n g  and a r e s p o n s e  s t r e n g t h  

h i e r a r c h y  d e t e rm in e d  by an in d e p e n d e n t  r e s p o n s e - d i s r u p t i n g  

p r o c e d u r e .  S t ro n g  consummatory r e s p o n s e s ,  t h o s e  h i g h l y  

r e s i s t a n t  to  ch an g e ,  sh o u ld  c o r r e s p o n d  to  f l a v o r s  l a b e l l e d  

as  n o n - s a l i e n t ,  w h i l e  t h e  more r e a d i l y  c h a n g e a b le  

consummatory r e s p o n s e s  sh o u ld  c o r r e s p o n d  to  f l a v o r s  

l a b e l l e d  a s  h i g h l y  s a l i e n t .  Response  s t r e n g t h  w i l l  be 

a s s e s s e d  by d e t e r m i n i n g  r e l a t i v e  r e s i s t a n c e  to  s a t i a t i o n  

f o r  a s e t  o f  f l a v o r e d  s o l u t i o n s ,  w h i l e  s a l i e n c e  v a l u e s  w i l l  

be t a k e n  from p u b l i s h e d  s t u d i e s  o f  f l a v o r  a v e r s i o n  

c o n d i t i o n i n g  (K a la t  & R o z in ,  1970; Lorden ,  1976) .

As t h e  f i r s t  e x p e r im e n t  i s  co n ce rn ed  w i th  t h e  

d e t e r m i n a t i o n  o f  t h e  s t r e n g t h  o f  consummatory r e s p o n s e s ,  

measurement  c o n s i d e r a t i o n s  need t o  be r ev ie w e d .  The 

c o n c e p t  o f  r e s p o n s e  s t r e n g t h  used h e r e  (Nevin ,  1974) 

e q u a t e s  s t r e n g t h  o f  r e s p o n s e  w i th  r e s p o n s e  p e r s i s t e n c e  i n  

t h e  f a c e  o f  c h ang ing  c o n d i t i o n s ,  b u t  t h i s  c o n c e p t u a l i z a t i o n  

does  n o t  s p e c i f y  a measurement  o f  t h e  t e n d e n c y  to  p e r s i s t .  

There  a r e  a number o f  ways in  which r e s i s t a n c e  to  change  

m igh t  be m e a su re d ,  and t h i s  v a r i e t y  o f  r e a l i z a t i o n s  g i v e s  

t h e  n o t i o n  o f  r e s p o n s e  s t r e n g t h  w id e s p re a d  u t i l i t y .

22
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In d e e d ,  w i t h o u t  t h e  p o s s i b i l i t y  o f  g e n e r a l i t y  a c r o s s  

d im e n s io n s  o f  r e s p o n d i n g ,  t h e  i d e a  o f  r e s p o n s e  s t r e n g t h  

would be o f  l i t t l e  v a l u e .

With r e s p e c t  to  consummatory r e s p o n s e s  one c o u ld  

p l a u s i b l y  a rg u e  f o r  m ea su r in g  r e s i s t a n c e  t o  change  by 

changes  in  amount consumed,  l a t e n c y  to  b e g in  e a t i n g

( B o l l e s ,  1 9 6 2 ) ,  r a t e  o f  c o n su m p t io n ,  o r  b o u t  l e n g t h  ( S i l b y ,  

1975) among o t h e r s .  The c h o i c e  among t h e s e  p o s s i b l e  

m ea su re s  c a n n o t  be s e t t l e d  a p r i o r i .  In  t h e  s t u d i e s  t h a t  

f o l l o w ,  r e s i s t a n c e  to  change  w i l l  be a s s e s s e d  by

co m p a r i so n s  o f  amount consumed in  a f i x e d  p e r i o d ,  by 

p r e f e r e n c e  m e a s u re s ,  and by r a t e  o f  co n su m p t io n .  In  

d i s c u s s i n g  f i n d i n g s  from o t h e r  s t u d i e s  even g r e a t e r  freedom 

in  r e s p o n s e  d im en s io n  w i l l  be t a k e n .  A l though  t h e r e  i s  no 

a p r i o r i  b a s i s  f o r  assum ing  t h a t  r e s p o n s e  s t r e n g t h

d i f f e r e n c e s  must u n d e r l i e  a l l  d im e n s io n s  o f  a r e s p o n s e ,  

t h e r e  i s  no r e a s o n  to  assume t h e  c o n t r a r y .  The o n ly  

r e a s o n a b l e  g u id e  in  t h i s  m a t t e r  seems to  be t h e  p r a g m a t i c  

p r i n c i p l e  -  w h a tev e r  s e t  o f  r e s p o n s e  d im en s io n s  y i e l d s  an 

o r d e r l y  a r r a n g e m e n t  o f  f i n d i n g s  i s  p r o v i s i o n a l l y  a c c e p t e d .

Choice  o f  a r e s p o n s e  d im e n s io n  s t i l l  l e a v e s  t h e

prob lem  o f  e s t a b l i s h i n g  a m e t r i c  f o r  m easu r ing  c h an g e .  

Comparisons  o f  r e s i s t a n c e  t o  change c o u ld  be made in  t e rm s  

o f  t h e  a b s o l u t e  change  in  r e s p o n s e  l e v e l s ,  change  r e l a t i v e  

to  t h e  i n i t i a l  l e v e l  o f  r e s p o n d i n g ,  o r  on t h e  b a s i s  o f  some 

t r a n s f o r m a t i o n  o f  change  in  r e s p o n d i n g .  In  p r e v i o u s  work



24

on r e s p o n s e  s t r e n g t h  ( J e n k i n s , 1978;  M an d e l l ,  1980;  Nevin 

1974, 1979) r e l a t i v e  change  in  r e s p o n d in g  has  been t a k e n  as  

t h e  d e p e n d e n t  v a r i a b l e .  S c a l i n g  r e s p o n s e  change  a g a i n s t  

b a s e l i n e  l e v e l  i n s u r e s  t h a t  c o m p a r i so n s  w i l l  n o t  be b i a s e d  

by i n i t i a l  r a t e s  o f  r e s p o n d i n g .  The c h o i c e  o f  r e l a t i v e  

d e c r e a s e  in  a r e s p o n s e  as  a measure  o f  r e s i s t a n c e  to  change 

does  n o t  mean t h a t  o t h e r  m e asu re s  a r e  w i t h o u t  v a l u e ,  o r  

t h a t  t h i s  a p p ro a ch  i s  w i t h o u t  p rob lem s  ( see  M a c k in to sh ,  

1974 and R i l l i n g ,  1977) .  In  t h e  p r e s e n t  s t u d y  r e l a t i v e  

d e c r e a s e  w i l l  be ad o p ted  a s  t h e  m easure  o f  r e s p o n s e  

s t r e n g t h  p r i m a r i l y  b e ca u s e  i t  h a s  been found to  p roduce  

o r d e r l y  r e l a t i o n s  in  t h e  s t u d y  o f  s im p le  o p e r a n t  

c o n d i t i o n i n g .

Response  s t r e n g t h  measured as  r e l a t i v e  r e s i s t a n c e  to  

change p ro d u c e s  a number w i th  u n c e r t a i n  m e t r i c  p r o p e r t i e s .  

There  i s  t h e  p o s s i b i l i t y  t h a t  r e l a t i v e  r e s i s t a n c e  to  change 

may y i e l d  a m e t r i c  w i th  i n t e r v a l  o r  r a t i o  p r o p e r t i e s ,  b u t  

t h e s e  p r o p e r t i e s  have  y e t  t o  be d e m o n s t r a t e d .  T h e r e f o r e ,  

r e s p o n s e  s t r e n g t h  a s  used h e r e  p e r m i t s  o n l y  o r d i n a l  

c o m p a r i s o n s ,  and f o r  p r e s e n t  p u r p o s e s  t h i s  i s  s u f f i c i e n t ,  

a s  o n ly  an o r d i n a l  c o r r e s p o n d e n c e  be tween r e s p o n s e  s t r e n g t h  

and s a l i e n c e  i s  s o u g h t .

In t h e  a b sen ce  o f  a h i g h e r - o r d e r  m e t r i c  f o r  r e s p o n s e  

s t r e n g t h  a l l  s t a t e m e n t s  a b o u t  r e s p o n s e  s t r e n g t h  r ed u c e  to  

o r d i n a l  c o m p ar i so n s  o f  r e l a t i v e  ch an g e .  Response 

com par ison  i s  t h e  c e n t r a l  f o c u s  o f  a r e s p o n s e - s t r e n g t h
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a n a l y s i s .  A f a i r  c om par ison  o f  t h e  c h a n g e a b i l i t y  o f  two 

r e s p o n s e s  r e q u i r e s  t h a t  t h e  two r e s p o n s e s  be compared under  

e q u i v a l e n t  c o n d i t i o n s .  Most i m p o r t a n t l y ,  t h e

r e s p o n s e - c h a n g in g  o p e r a t i o n  must be a p p l i e d  e q u a l l y  t o  a l l

r e s p o n s e s  under  e x a m i n a t i o n .  I t  would seem t h e s e

c o n d i t i o n s  co u ld  most e a s i l y  be met by making a l l  r e s p o n s e s  

s i m u l t a n e o u s l y  a v a i l a b l e .  T h is  i s  indeed  a r e a s o n a b l e

a p p r o a c h ,  and i t  i s  among th e  p r o c e d u r e s  used in  t h e  

p r e s e n t  s t u d i e s ,  y e t  t h i s  c h o i c e  p r o c e d u r e  p r e s e n t s  

p ro b le m s  f o r  a n a l y s i s .  One t ro u b le s o m e  a s p e c t  i s  t h e  

p o s s i b i l i t y  o f  i n t e r a c t i o n  among r e s p o n s e  a l t e r n a t i v e s .  

The v a lu e  o f  one a l t e r n a t i v e  may depend upon e x p o su re  to  

one o f  t h e  o t h e r  a l t e r n a t i v e s .  T h i s  i n t e r a c t i o n  i s  

compounded by t h e  f a c t  t h a t  in  a f r e e - c h o i c e  p r o c e d u r e  th e  

e x p e r i m e n t e r  d o e s  n o t  c o n t r o l  a c c e s s  to  t h e  a l t e r n a t i v e s .  

For t h e  s t u d y  o f  consummatory r e s p o n s e s  t h i s  i s  a r e a l  

problem a s  d e m o n s t r a t e d  by Holman (1973) and M o rr i so n

( 1 9 7 4 ) .  They found t h a t  r a t s '  c h o ic e  o f  two f l a v o r e d  

s o l u t i o n s  was most s t r o n g l y  a f f e c t e d  by what s o l u t i o n  was 

l a s t  t a s t e d ;  t h e  r a t s  p r e f e r r e d  to  a l t e r n a t e  between th e  

f l a v o r s .  T h is  s o r t  o f  i n t e r a c t i o n  r a i s e s  s e r i o u s  p rob lem s  

f o r  any ap p ro ac h  to  t h e  s tu d y  o f  consummatory r e s p o n s e s .

A f a i r  com par ison  o f  consummatory r e s p o n s e  change a l s o  

r e q u i r e s  t h a t  t h e  r e s p o n s e - c h a n g in g  o p e r a t i o n  be a p p l i e d  

e q u a l l y  to  t h e  r e s p o n s e s  compared.  In  t h e  c a s e  o f  two 

r e s p o n s e s  m a i n t a i n e d  by t h e  same r e i n f o r c e r ,  an a c c e p t a b l e
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c h o i c e  f o r  a r a t e - c h a n g i n g  p r o c e d u r e  i s  t o  v a r y  d e p r i v a t i o n  

l e v e l .  But in  t h e  c a s e  o f  r e s p o n s e s  m a i n t a i n e d  by

d i f f e r e n t  r e i n f o r c e r s  t h e  use  o f  s a t i a t i o n  becomes

p r o b l e m a t i c .  In  t h e  f i r s t  s e t  o f  s t u d i e s  r e p o r t e d  h e r e  

consummatory r e s p o n d in g  i s  examined a s  a f u n c t i o n  o f  i t s  

r e s i s t a n c e  to  w a te r  s a t i a t i o n .  Water  d e p r i v e d  a n im a ls  a r e  

p r e s e n t e d  v a r i o u s  f l a v o r e d  s o l u t i o n s ,  and consum pt ion  i s  

measured  a t  d i f f e r e n t  l e v e l s  o f  w a te r  d e p r i v a t i o n .  T h i s  

p r o c e d u r e  assumes t h a t  changes  in  w a te r  d e p r i v a t i o n  e q u a l l y  

a f f e c t  consum pt ion  o f  s u c r o s e ,  s a l i n e ,  c a s e i n ,  v i n e g a r  and 

c o f f e e  s o l u t i o n s .  In f a c t  t h i s  a s su m p t io n  i s  p r o b a b l y  to o  

s t r o n g .  For  i n s t a n c e ,  i t  i s  known t h a t  w a t e r - d e p r i v e d

a n im a l s  d e c r e a s e  t h e i r  i n t a k e  o f  d r y  fo o d .  T h is

s e l f - i m p o s e d  food d e p r i v a t i o n  most  l i k e l y  i n c r e a s e s  th e  

v a l u e  o f  such  n u t r i t i v e  s o l u t i o n s  a s  s u c r o s e  more t h a n  t h e  

v a lu e  o f  s o l u t i o n s  l i k e  v i n e g a r  o r  c o f f e e .  These  e f f e c t s  

were c o n t r o l l e d  in  t h e  p r e s e n t  s tu d y  by k eep in g  t h e  t e s t  

p e r i o d  b r i e f ,  and by h av ing  food a v a i l a b l e  d u r in g  t h e  t e s t  

p e r i o d s .  For t h e  p r e s e n t  p u r p o s e s  i t  i s  enough t o  p o i n t  

o u t  t h a t  so long as  t h e  m a n i p u l a t i o n  o f  d e p r i v a t i o n  does  

n o t  i n v e r t  o r d i n a l  r e l a t i o n s  t h e  p r o c e d u re  i s  a c c e p t a b l e .

Method

S u b j e c t s .

Nine male Long-Evans hooded r a t s ,  100-150 days  o ld  a t  

t h e  s t a r t  o f  t e s t i n g ,  were u s e d .  P r e v io u s  t a s t e  e x p e r i e n c e
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f o r  t h e s e  a n im a ls  c o n s i s t e d  o f  t a p  w a t e r ,  P u r in a  l a b  chow, 

and f o r  t h r e e  s u b j e c t s  Noyes food p e l l e t s .

A p p a r a t u s .

A l l  t e s t i n g  was c o n d u c ted  in  t h e  home c a g e s .  

S o l u t i o n s  were p r e s e n t e d  in  g r a d u a t e d  d r i n k i n g  t u b e s ,  

f i t t e d  w i th  s t a i n l e s s - s t e e l  s p i g o t s  and a t t a c h e d  to  t h e  

f r o n t  o f  t h e  c a g e s .  Consumption c o u ld  be measured  t o  t h e  

n e a r e s t  .5  ml.

P r o c e d u r e .

Animals  were a d a p te d  to  a 2 3 . 5 - h r  w a te r  d e p r i v a t i o n  

c y c l e  f o r  two weeks .  At t h e  s t a r t  o f  each  d a i l y  d r i n k i n g  

s e s s i o n  a n im a ls  were removed from t h e i r  c a g e s  w h i l e  a 

s i n g l e  d r i n k i n g  tu b e  was a t t a c h e d  to  each  c a g e .  They were 

t h e n  r e t u r n e d  to  t h e i r  c a g es  f o r  a 20-min d r i n k i n g  p e r i o d .  

Food p e l l e t s  were a v a i l a b l e  a t  a l l  t i m e s .  At t h e  end o f  

t h e  two-week a d a p t a t i o n  p e r i o d  d a i l y  w a te r  i n t a k e  ap p e a re d  

s t a b l e .  Fo l low ing  t h i s  a d a p t a t i o n  p e r i o d  a n i m a l s  were 

t e s t e d  on th e  f o l l o w i n g  f l a v o r e d  s o l u t i o n s  (w e igh t /vo lum e)  

in  t h e  o r d e r  l i s t e d :  .9% s a l i n e ,  10% s u c r o s e ,  5% c a s e i n  

h y d r o l y s a t e ,  5% c o f f e e  (Sanka I n s t a n t ) ,  and 3% c i d e r  

v i n e g a r .  The s o l u t i o n s  were mixed w i th  t a p  w a te r  and were 

a lways  p r e s e n t e d  a t  room t e m p e r a t u r e .  Consummatory 

r e s p o n s e  t e s t i n g  was c o n d u c te d  s e q u e n t i a l l y ,  such  t h a t  

a l l  t e s t s  w i th  a g iv e n  f l a v o r  were com ple ted  b e f o r e  go ing  

on to  t h e  n e x t  f l a v o r .  T e s t i n g  w i th  a g i v e n  f l a v o r  

c o n s i s t e d  o f  two p h a s e s .  In  t h e  f i r s t  o r  e x p o s u re  phase  a



s o l u t i o n  was p r e s e n t e d  in  p l a c e  o f  w a te r  f o r  t h e  d a i l y  

d r i n k i n g  p e r i o d  on f o u r  c o n s e c u t i v e  d a y s .  One hour  a f t e r  

removal o f  t h e  f l a v o r e d  s o l u t i o n  w a te r  was made a v a i l a b l e  

f o r  t e n  m i n u t e s .  For  two days  f o l l o w i n g  t h i s  e x p o su re  

p e r i o d  o n l y  w a te r  was p r e s e n t e d  t o  i n s u r e  t h a t  d i f f e r e n c e s  

in  f l u i d  d e p r i v a t i o n  d id  n o t  b i a s  any b e t w e e n - f l a v o r  

c o m p a r i s o n s .  During t h e  t e s t i n g  p hase  t h a t  fo l lo w e d  

a n im a l s  were p r e s e n t e d  w i th  e i t h e r  0,  5,  10, o r  20

ml o f  w a t e r ,  1 /2  hour  p r i o r  t o  t h e  s c h e d u le d  d r i n k i n g  

p e r i o d .  E x a c t l y  1/2  hour  a f t e r  p r e s e n t a t i o n  o f  t h e  w a te r  

p r e l o a d  t h e r e  was a 20 m inu te  t e s t  p e r i o d  w i th  t h e  f l a v o r e d  

s o l u t i o n .  On t e s t  days  w i th  0 ml p r e w a t e r i n g  th e  d i s h  

u s u a l l y  c o n t a i n i n g  t h e  w a te r  p r e l a o d  was n o t  p r e s e n t e d .  

T e s t i n g  days  a l t e r n a t e d  w i th  w a t e r - o n l y  days  on which t h e  

t e s t  s o l u t i o n  was n o t  p r e s e n t e d .  Each an im a l  was exposed  

tw ic e  to  each  l e v e l  o f  p r e - w a t e r i n g ,  in  an o r d e r  t h a t  was 

d i f f e r e n t  f o r  each  a n im a l .  A f t e r  c o m p le t io n  o f  t h e  s e r i e s  

f o r  one f l a v o r  a n im a ls  were r e t u r n e d  to  a 2 3 . 5 - h r  

d e p r i v a t i o n  s c h e d u l e  w i th  o n ly  w a te r  a v a i l a b l e  f o r  a t  l e a s t  

f i v e  d a y s .  The c y c l e  was t h e n  r e p e a t e d  f o r  each  o f  t h e  

f l a v o r s .  A fou r -w eek  p e r i o d  i n t e r v e n e d  be tween t h e  l a s t  

c a s e i n  s e s s i o n  and t h e  f i r s t  c o f f e e  s e s s i o n .  The a n im a ls  

remained  on w a te r  d e p r i v a t i o n  d u r in g  t h i s  p e r i o d .
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R e s u l t s

Exposure  p h a s e . There  were c o n s i s t e n t  i n c r e a s e s  in  t h e  

amount consumed a c r o s s  t h e  f o u r  days  o f  t h e  e x p o s u re  

p e r i o d .  F ig u r e  1 d i s p l a y s  t h e  g roup  a v e rag ed  consum pt ion  

f o r  each  f l a v o r  on each  o f  t h e  e x p o s u re  d a y s .  For a l l  f i v e  

f l a v o r e d  s o l u t i o n s  t h e r e  was a s i g n i f i c a n t  i n c r e a s e  in  

consum pt ion  from t h e  f i r s t  t o  t h e  f o u r t h  d a y ,  p < .05  f o r  

a l l  co m p ar i so n s  ( a l l  s i g n i f i c a n c e  v a l u e s  r e p o r t e d  based  on 

Wilcoxon T u n l e s s  o t h e r w i s e  s t a t e d )  . The i n c r e a s e  in  

amount consumed over  t h e  fo u r  day e x p o su re  p e r i o d  i s  a 

measure  o f  f l a v o r  n e o p h o b ia .  Comparisons  o f  t h e  neophob ic  

r e s p o n s e  showed t h a t  neop h o b ia  was s i g n i f i c a n t l y  g r e a t e r  to  

t h e  c a s e i n  s o l u t i o n  th a n  t o  e i t h e r  s u c r o s e  o r  s a l i n e  . 

There  were no d i f f e r e n c e s  be tween s u c r o s e  and s a l i n e  in  

e x t e n t  o f  n e o p h o b ia .  C o f fee  and v i n e g a r  s o l u t i o n  were n o t  

c o n s i d e r e d  in  t h i s  c o m p a r i so n ,  b ecau se  f o r  a number o f  

a n im a l s  t h e r e  was no m e a s u ra b le  day 1 co n s u m p t io n ,  making 

i t  d i f f i c u l t  to  compute a m ea n in g fu l  measure  o f  r e l a t i v e  

i n c r e a s e .  The p u rp o se  o f  t h e  e x p o s u re  p e r i o d  was t o  

f a m i l i a r i z e  a n im a l s  w i th  t h e  f l a v o r s  so t h a t  t h e r e  would be 

no f u r t h e r  i n c r e a s e s  i n  consummatory r e s p o n s e  s t r e n g t h  

d u r in g  t h e  c o u r s e  o f  t e s t i n g .  A check  on th e  adequacy  o f  

t h e  f a m i l i a r i z a t i o n  i s  a f f o r d e d  by t h e  com par ison  o f  t h e  

l a s t  day o f  t h e  e x p o su re  p e r i o d  w i th  t h e  mean o f  t h e  two 

days  o f  t e s t i n g  w i th  0 ml p r e w a t e r i n g .  S i g n i f i c a n t



F ig u r e  1. Amount consumed on each  o f  t h e  f o u r  e x p o s u re  days  

f o r  each  f l a v o r  in  Exper im en t  1A.

S= S u c r o s e ;  N= NaCl; Ca= C a s e in ;  Cf= C o f f e e ;  V= V inegar
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d i f f e r e n c e s  were found f o r  b o th  c a s e i n  and s u c r o s e ,  p< . 0 5 ,  

i n d i c a t i n g  a t e n d e n c y  f o r  consum pt ion  to  i n c r e a s e  d u r in g  

t h e  c o u r s e  o f  t e s t i n g .  I t  had o r i g i n a l l y  been  i n t e n d e d  t o  

use  t h e  l a s t  two days  o f  t h e  e x p o su re  p e r i o d  as  t h e  

b a s e l i n e  f o r  computing  r e l a t i v e  ch an g e ,  b u t  due t o  t h e  

c o n t i n u i n g  i n c r e a s e s  f o r  c a s e i n  and s u c r o s e ,  t h e  b a s e l i n e  

s e l e c t e d  f o r  a l l  f l a v o r s  was t h e  mean o f  t h e  two t e s t i n g  

days  w i th  0 ml p r e w a t e r i n g  and th e  l a s t  day  o f  t h e  e x p o s u re  

p e r i o d .

T e s t i n g .  The d a t a  from t h e  t e s t  s e s s i o n s ,  in  which 

consum pt ion  was measured a f t e r  d i f f e r e n t  w a te r  p r e l o a d s ,  

were c o n v e r t e d  to  r e l a t i v e  change m e a s u re s .  These d a t a  

r e v e a l  a p a t t e r n  o f  d e c r e a s i n g  consum pt ion  w i th  i n c r e a s i n g  

s i z e  o f  t h e  w a te r  p r e l o a d ,  F ( 2 ,1 6 ) =  4 0 .2 5 ,  p< .01 . There  

were a l s o  d i f f e r e n c e s  be tween t h e  f l a v o r s  in  r e l a t i v e  

change  a c r o s s  a l l  l e v e l s  o f  p r e w a t e r i n g ,  F ( 4 ,3 2 ) = 1 1 . 7 4 ,  

P<.01 . More i m p o r t a n t l y  f o r  t h e  s t r e n g t h  a n a l y s i s ,  t h e r e  

was a s i g n i f i c a n t  i n t e r a c t i o n  between f l a v o r  and l e v e l  o f  

p r e w a t e r i n g ,  F ( 8 ,6 4 ) = 5 . 5 1 ,  p < . 0 1 ) ,  i n d i c a t i n g  t h a t  t h e  

p a t t e r n  o f  d e c r e a s e  was d i f f e r e n t  f o r  t h e  d i f f e r e n t  

f l a v o r s .  Data o f  i n d i v i d u a l  s u b j e c t s  a r e  shown in  F ig u re  

2 f o r  c a s e i n ,  s a l i n e ,  and s u c r o s e  s o l u t i o n s .  F i g u r e  3. 

p r e s e n t s  mean r e l a t i v e  r e d u c t i o n  f o r  each  o f  t h e  s o l u t i o n s .  

A n a l y s i s  o f  t h e  s im p le  e f f e c t s  f o r  each f l a v o r  showed 

t h a t  consum pt ion  o f  a l l  f l a v o r s  was s i g n i f i c a n t l y  

a f f e c t e d  by p r e w a t e r i n g  e x c e p t  f o r  s u c r o s e ,  i n d i c a t i n g  t h a t
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F i g u r e  2. Amount o f  s u c r o s e ,  s a l i n e ,  and c a s e i n  consumed by 

each  s u b j e c t  a s  f u n c t i o n  o f  s i z e  o f  w a te r  p r e l o a d .  

Consumption i s  e x p r e s s e d  r e l a t i v e  t o  t h e  amount consumed in  

t h e  a b se n c e  o f  a w a te r  p r e l o a d .
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F i g u r e  3. Grouped means o f  r e l a t i v e  d e c r e a s e  i n  consum pt ion  

f o r  each  f l a v o r  in  Expe r im en t  1A a s  a f u n c t i o n  o f  w a te r  

p r e l o a d  s i z e .
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consum pt ion  o f  s u c r o s e  was r e l a t i v e l y  l e s s  a f f e c t e d  by 

p r e w a t e r i n g  th an  any o t h e r  s o l u t i o n .  T h i s  i s  seen  in  

F i g u r e  3 by t h e  r e l a t i v e l y  s h a l l o w e r  s l o p e s  f o r  s u c r o s e  

consum pt ion  a s  a f u n c t i o n  o f  p r e w a t e r i n g .

P a i r w i s e  co m p a r i so n s  o f  r e l a t i v e  d e c r e a s e  show t h a t  i t  

i s  p o s s i b l e  to  rank  o r d e r  consummatory r e s p o n s e s  by 

r e s i s t a n c e  t o  change  by p r e w a t e r i n g .  T ab le  1 shows t h e  

r e s u l t s  o f  t h e  30 p a i r w i s e  c o m p ar i so n s  t h a t  can be made, 

t e n  f l a v o r - p a i r  c o m p a r i so n s  f o r  t h r e e  l e v e l s  o f  

p r e w a t e r i n g .  The d a t a  a r e  p r e s e n t e d  in  T a b le  1 i n  a way 

t h a t  em phas ize s  t h e  c o n s i s t e n c y  o f  change over  i n d i v i d u a l s .  

The t a b l e  e n t r i e s  i n d i c a t e  t h e  number o f  a n i m a l s  who showed 

g r e a t e r  r e l a t i v e  d e c r e a s e  t o  t h e  f i r s t  o f  t h e  two s o l u t i o n s  

l i s t e d  in  a g i v e n  row. Thus an e n t r y  o f  two in  th e  

s a l i n e - c o f f e e  row a t  20 ml p r e w a t e r i n g  i n d i c a t e s  t h a t  o n ly  

two o f  t h e  n i n e  a n im a l s  t e s t e d  showed a g r e a t e r  r e l a t i v e  

d e c r e a s e  t o  t h e  s a l i n e  s o l u t i o n  w h i l e  s even  showed a 

g r e a t e r  r e l a t i v e  d e c r e a s e  to  c o f f e e .  A c e l l  in  t h e  t a b l e  

marked by an a s t e r i s k  i n d i c a t e s  a s t a t i s t i c a l l y  s i g n i f i c a n t  

com par ison  a t  t h e  .05 l e v e l ,  Wilcoxon T.

These d a t a  show t h a t  consum pt ion  o f  s u c r o s e  was t h e  

l e a s t  a f f e c t e d  by p r e w a t e r i n g .  In  a l l  c a s e s  s u c r o s e  

consum pt ion  showed t h e  s m a l l e s t  r e l a t i v e  ch an g e .  A f t e r  

s u c r o s e ,  s a l i n e  consum pt ion  was t h e  n e x t  l e a s t  d i s r u p t a b l e  

r e s p o n s e .  Comparison o f  s a l i n e  consum pt ion  w i th  consump

t i o n  o f  v i n e g a r ,  c a s e i n  and c o f f e e  s o l u t i o n  shows t h a t
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Table  1

R e s i s t a n c e  o f  Consumption to  Change by P r e w a t e r i n g :  

I n d i v i d u a l  Comparisons

Comparisons  Amount P rew a te red

5 20

s u c r o s e - s a l i n e 2 4 1*

s u c r o s e - c a s e i n 1* 0* 0*

s u c r o s e - c o f f e e 0* 0* 0*

s u c r o s e - v i n e g a r 0* 0* 0*

s a l i n e - c a s e i n 4 4 0*

s a l i n e - c o f f e e 5 5 2*

s a l i n e - v i n e g a r 1* 1* 0*

c a s e i n - c o f f e e 6 6 4

c a s e i n - v i n e g a r 5 2 1*

c o f f e e - v i n e g a r 2 2 0*

N ote :  C e l l  e n t r y  g i v e s  t h e  number o f  s u b j e c t s  showing
g r e a t e r  r e l a t i v e  d e c r e a s e  to  t h e  second f l a v o r  t e s t e d .  N=9 
f o r  a l l  c o m p a r i so n s .  E n t r i e s  marked by an a s t e r i s k  i n d i c a t e  
s i g n i f i c a n t  c o m p a r i s o n s ,  p< .05 Wilcoxon T.
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s a l i n e  was t h e  l e a s t  s u p p r e s s e d  by 20 ml p r e w a t e r i n g .  

I t  i s  a l s o  c l e a r  t h a t  t h e  most  r e a d i l y  s u p p r e s s e d  r e s p o n s e  

was consum pt ion  o f  v i n e g a r .  There  i s  no com par ison  which 

v i n e g a r  to  be l e s s  c h a n g e a b l e ,  r e g a r d l e s s  o f  t h e  amount o f  

shows p r e w a t e r i n g .

D i r e c t  com par ison  o f  c a s e i n  and c o f f e e  s o l u t i o n s  

r e v e a l s  no s i g n i f i c a n t  d i f f e r e n c e .  An an im al  was j u s t  a s  

l i k e l y  t o  show g r e a t e r  r e l a t i v e  d e c r e a s e  i n  con su m p t io n  o f  

one a s  t h e  o t h e r .  However,  o t h e r  c o m p a r i so n s  s u g g e s t  t h a t  

c o f f e e  was l e s s  c h a n g e a b le  t h an  c a s e i n .  The com p ar iso n  o f  

s a l i n e  consum pt ion  w i th  e i t h e r  c o f f e e  o r  c a s e i n  

c o n s u m p t io n ,  a s  p r e v i o u s l y  r e v ie w e d ,  i n d i c a t e d  t h a t  s a l i n e  

was t h e  l e a s t  d i s r u p t e d ;  b u t  i n s p e c t i o n  o f  t h e  t a b l e  shows 

t h a t  t h i s  e f f e c t  was more c o n s i s t e n t  f o r  t h e  s a l i n e - c a s e i n  

com par ison  th a n  f o r  t h e  s a l i n e - c o f f e e  c o m p a r i so n .  There  

a r e  a t o t a l  o f  27 co m p ar i so n s  between r e l a t i v e  i n t a k e s  o f  

any two s o l u t i o n s  ( t h r e e  t e s t s  f o r  each  o f  n in e  a n i m a l s ) . 

Out o f  t h e s e  27 c a s e s  c a s e i n  consum pt ion  was r e l a t i v e l y  

l e s s  d i s r u p t e d  t h a n  s a l i n e  in  o n l y  8 c o m p a r i s o n s ,  w h i l e  t h e  

c o r r e s p o n d i n g  f i g u r e  f o r  c o f f e e  con su m p t io n  i s  12. 

A d d i t i o n a l  s u p p o r t  comes from t h e  co m p ar i so n  o f  v i n e g a r  

w i th  c o f f e e  and c a s e i n .  Of t h e  27 c o m p a r i so n s  f o r  each 

f l a v o r  p a i r  t h e r e  were e i g h t  o c c a s s i o n s  on which v i n e g a r  

was l e s s  changed than  c a s e i n ,  b u t  o n ly  f o u r  such  o c c a s s i o n s  

f o r  c o f f e e .  These co m p ar i so n s  i n d i c a t e  t h a t  c o f f e e  i s  

r e l a t i v e l y  c l o s e r  to  s a l i n e  and r e l a t i v e l y  f a r t h e r  from
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v i n e g a r  t h a n  c a s e i n .  On t h e  b a s i s  o f  t h e s e  o b s e r v a t i o n s  i t  

i s  p o s s i b l e  t o  c o n s t r u c t  t h e  f o l l o w i n g  o r d e r i n g  o f  

r e s i s t a n c e  t o  p r e w a t e r i n g ,  from t h e  l e a s t  to  t h e  most

r e s i s t a n t :  v i n e g a r  < c a s e i n  < c o f f e e  < s a l i n e  < s u c r o s e .

The most q u e s t i o n a b l e  o r d e r i n g  i s  t h e  c o f f e e - c a s e i n  

r e l a t i o n ,  b u t  no c o n c l u s i o n s  would be a l t e r e d  i f  i t  were to  

t u r n  o u t  t h a t  c a s e i n  and c o f f e e  were e q u a l  i n  r e s i s t a n c e  t o  

c h a n g e .

The r e l a t i o n  be tween neop h o b ia  and r e s i s t a n c e  to  

change  by p r e w a t e r i n g  was examined f o r  c a s e i n ,  s u c r o s e  and 

s a l i n e  c o n su m p t io n .  C o r r e l a t i o n s  between th e  r e l a t i v e  

i n c r e a s e  in  con su m p t io n  d u r in g  t h e  ex p o su re  p h ase  (day 4 

consum pt ion  as  a p e r c e n t a g e  o f  day  1 consumpt ion)  f o r

i n d i v i d u a l  s u b j e c t s  w i th  r e l a t i v e  d e c r e a s e  a t  20 ml 

p r e w a t e r i n g  d id  n o t  a p p ro ac h  s t a t i s t i c a l  s i g n i f i c a n c e .  The 

l a r g e s t  v a l u e  o f  r  s q u a re d  was . 1 3 ,  i n d i c a t i n g  t h a t  t h i s  

r e l a t i o n  co u ld  a c c o u n t  f o r  l i t t l e  o f  t h e  v a r i a n c e  in

d e c r e a s e  o f  co n su m p t io n .  T h is  was t r u e  f o r  c o r r e l a t i o n s  

f o r  a g iv e n  f l a v o r  o r  f o r  a l l  f l a v o r s  c o n s i d e r e d  a t  o n c e .  

A c o n s i s t e n t  r e l a t i o n  does  emerge when a v e r a g e  

b e t w e e n - f l a v o r  d i f f e r e n c e s  a r e  c o n s i d e r e d .  The o r d e r i n g  

c a s e i n  > s a l i n e  > s u c r o s e  d e s c r i b e s  b o th  t h e  r e l a t i v e  

i n c r e a s e s  i n  consum pt ion  d u r in g  f i r s t  e x p o s u re  and th e  

r e l a t i v e  d e c r e a s e s  p roduced  by p r e w a t e r i n g .
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D i s c u s s i o n

These  r e s u l t s  show t h a t  consum pt ion  o f  t h e  f l a v o r e d  

s o l u t i o n s  was s y s t e m a t i c a l l y  reduced  by p r e w a t e r i n g .  T h is  

r e d u c t i o n  was d i r e c t l y  r e l a t e d  t o  t h e  amount o f  w a te r  

p r e s e n t e d  p r i o r  t o  t h e  t e s t .  Both t h e  a b s o l u t e  and 

r e l a t i v e  amount o f  r e d u c t i o n  v a r i e d  a s  a f u n c t i o n  o f  t h e  

f l a v o r  t e s t e d .  The m ajor  o b j e c t i v e  o f  t h e  f i r s t  e x p e r im e n t  

was t o  compare t h i s  p a t t e r n  o f  r e d u c t i o n  w i th  t h a t  o b t a i n e d  

when consum ption  i s  r educed  by p a i r i n g  t h e  f l a v o r s  w i th  

t o x i c o s i s .  The p r e s e n t  d a t a  a l lo w e d  c o n s t r u c t i o n  o f  t h e  

f o l l o w i n g  h i e r a r c h y  o f  s u s c e p t i b i l i t y  t o  c h a n g e :  v i n e g a r  >

c a s e i n  > c o f f e e  > s a l i n e  > s u c r o s e .  The t a s k  now i s  t o

e v a l u a t e  t h e  d e g r e e  o f  c o r r e s p o n d e n c e  be tween t h i s  r a n k in g  

a n d ' t h a t  from c o n d i t i o n e d  t a s t e - a v e r s i o n  s t u d i e s .

There  i s  no s i n g l e  s tu d y  t h a t  h a s  compared a l l  f i v e  

f l a v o r e d  s o l u t i o n s  in  an a v e r s i o n  c o n d i t i o n i n g  p r o c e d u r e .  

K a l a t  and Rozin (1970) compared a v e r s i o n  c o n d i t i o n i n g  w i th  

s o l u t i o n s  o f  s u c r o s e ,  c a s e i n ,  and s a l i n e  in  t h e  same 

c o n c e n t r a t i o n s  a s  Exper im en t  1. T h e i r  h i e r a r c h y  o f

s a l i e n c e  was c a s e i n  > s u c r o s e  > s a l i n e ,  which i s  n o t  

c o n s i s t e n t  w i th  t h e  p r e s e n t  r e s u l t s .  I f  s a l i e n c e  

c o r r e s p o n d s  e x a c t l y  w i th  r e s p o n s e  s t r e n g t h  t h e  o r d e r i n g  

sh o u ld  have been c a s e i n  > s a l i n e  > s u c r o s e .  The r e a s o n  f o r  

th e  d i s c r e p a n c y  i s  d i f f i c u l t  to  s p e c i f y .  I t  c o u ld  be t h a t  

s a l i e n c e  and r e s p o n s e  s t r e n g t h  r e f e r  t o  d i f f e r e n t

b e h a v i o r a l  p r o p e r t i e s ,  y i e l d i n g  t h e  o b t a i n e d  p a r t i a l
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c o r r e s p o n d e n c e  between t h e  two r a n k i n g s .  A l t e r n a t i v e l y ,  

t h e  d i s c r e p a n c y  co u ld  be a f u n c t i o n  o f  s u b j e c t  o r  

p r o c e d u r a l  d i f f e r e n c e s .  In t h e  i n t e r e s t  o f  t h e  r e s p o n s e  

s t r e n g t h  a n a l y s i s  t h e s e  p o s s i b i l i t i e s  a r e  b r i e f l y  e x p l o r e d .

E v a l u a t i o n  o f  t h e  d i s c r e p a n c y  r e q u i r e s  t h a t  K a l a t  and 

R o z i n ' s  (1970) f i n d i n g s  be shown to  be r e l i a b l e .  The 

l i t e r a t u r e  c o n t a i n s  a few s t u d i e s  which p e r m i t  com par ison  

o f  t h e  c o n d i t i o n a b i l i t y  o f  s u c r o s e  and s a l i n e .  These  

s t u d i e s  t e n d  t o  a g r e e  w i th  t h e  p r e s e n t  r e s u l t s  and 

c o n t r a d i c t  t h e  r e s u l t s  o f  K a l a t  and Rozin (1970) . E a r l i e r  

work in  R o z i n ' s  l a b o r a t o r y  (Rozin & Ree , 1972) on v e r y  long  

d e l a y  c o n d i t i o n i n g  used t h e  same s o l u t i o n s  a s  K a l a t  and 

R o z i n ' s  (1970) s a l i e n c e  s t u d y .  Rozin  and R e e ' s  (1972) 

r e s u l t s  show c l e a r l y  t h a t  c a s e i n  i s  t h e  most s a l i e n t  o f  t h e  

t h r e e .  C o n d i t io n e d  a v e r s i o n  s t r e n g t h  was m easured  by a 

p r e f e r e n c e  s c o r e ,  and t h i s  measure  was a p p r o x i m a t e l y  e q u a l  

f o r  s a l i n e  and s u c r o s e .  T h is  i s  t h e  same m easure  t h a t  

K a l a t  and Rozin (1970) used to  i n f e r  s a l i e n c e  d i f f e r e n c e s ,  

and i f  t h i s  measure  i s  g i v e n  t h e  same i n t e r p r e t a t i o n  i t  

would mean t h a t  s u c r o s e  and s a l i n e  were e q u a l l y  s a l i e n t .  

B e s t ,  B e s t ,  and L i n d s l e y  (1976) a l s o  c o n c lu d e d  t h a t  t h e s e  

c o n c e n t r a t i o n s  o f  s u c r o s e  and s a l i n e  a r e  e q u a l l y  s a l i e n t .  

Two o t h e r  s t u d i e s  have r e p o r t e d  d a t a  t h a t  show s a l i n e  t o  be 

t h e  more s a l i e n t .  Braun and McIntosh (1973) compared t h e s e  

c o n c e n t r a t i o n s  o f  s u c r o s e  and s a l i n e  i n  an a v e r s i o n  

c o n d i t i o n i n g  p r o c e d u r e  w i th  r o t a t i o n  a s  t h e  a v e r s i v e
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t r e a t m e n t .  Comparison o f  mean g roup  i n t a k e  f o r  t h e  s u c r o s e  

and s a l i n e  c o n d i t i o n i n g  g r o u p s ,  r e l a t i v e  to  t h e i r  

r e s p e c t i v e  c o n t r o l  g r o u p s ,  y i e l d s  a g r e a t e r  r e l a t i v e  change 

f o r  t h e  s a l i n e  g r o u p .  T h is  i s  c o n s i s t e n t  w i th  t h e  c l a im  

t h a t  s a l i n e  i s  more s a l i e n t  t h a n  s u c r o s e ,  o r  t h a t  s a l i n e  

i n g e s t i o n  i s  a weaker r e s p o n s e  t h a n  s u c r o s e  i n g e s t i o n .  

S t r o n g e r  e v id e n c e  comes from a s tu d y  by Lorden (1976) , who 

showed s u c r o s e  t o  be l e s s  s a l i e n t  t h a n  a s a l i n e  s o l u t i o n  

o v e r  a v a r i e t y  o f  p r o c e d u r e s .  The s a l i e n c e  d i f f e r e n c e  h e ld  

f o r  normal  a n im a l s  and a n im a l s  l a c k i n g  t h e  g u s t a t o r y  

n e o c o r t e x ,  f o r  s h o r t  d e l a y  c o n d i t i o n i n g  a s  w e l l  a s  long 

d e l a y  (6 hr)  c o n d i t i o n i n g .  Some c a u t i o n  may be n e c e s s a r y  

in  i n t e r p r e t i n g  L o r d e n ' s  r e s u l t s  a s  she  used s l i g h t y  

d i f f e r e n t  c o n c e n t r a t i o n s  o f  s a l i n e  and s u c r o s e .  In  sum, o f  

a l l  t h e  s t u d i e s  p e r m i t t i n g  a s u c r o s e - s a l i n e  co m p a r i so n ,  t h e  

K a l a t  and Rozin (1970) s t u d y  i s  t h e  o n l y  one which shows 

s u c r o s e  t o  be more s a l i e n t  t h a n  s a l i n e ;  some s t u d i e s  f i n d  

a p p r o x i m a t e l y  e q u a l  s a l i e n c e  w h i l e  o t h e r s  f i n d  s a l i n e  t o  be 

t h e  more s a l i e n t .  O v e r a l l ,  t h e  l i t e r a t u r e  i s  more 

c o n s i s t e n t  w i th  t h e  p r e s e n t  r e s u l t s  th a n  w i th  t h e  K a la t  and 

Rozin (1970) s t u d y .

The l a c k  o f  c o n s e n su s  on th e  r e l a t i v e  s a l i e n c e  o f  

s u c r o s e  and s a l i n e  h i g h l i g h t s  t h e  problem o f  t h e  

r e l i a b i l i t y  o f  s a l i e n c e  d e t e r m i n a t i o n s .  R esea rch  on t a s t e  

s a l i e n c e  seems based  on t h e  a s su m p t io n  t h a t  s a l i e n c e  i s  a 

g e n e r a l  p r o p e r t y  o f  t a s t e  s t i m u l i ,  y e t  c l o s e  e x a m in a t io n  o f



t h e  l i t e r a t u r e  r e v e a l s  c o n s i d e r a b l e  v a r i a b i l i t y  a c r o s s  

e x p e r i m e n t s .  The b e l i e f  in  t h e  u n i f o r m i t y  o f  r e s u l t s  in  

t a s t e - a v e r s i o n  c o n d i t i o n i n g  ( G a r c i a ,  E r v i n ,  & K o e l l i n g ,  

1966; S e l ig m a n ,  1970) i s  based  on th e  " p r e p a r e d "  n a t u r e  of  

t a s t e - a v e r s i o n  l e a r n i n g .  I f  t a s t e - a v e r s i o n  l e a r n i n g  

e v o lv ed  a s  a s p e c i a l  l e a r n i n g  a b i l i t y  under  heavy s e l e c t i v e  

p r e s s u r e ,  i n d i v i d u a l  d i f f e r e n c e s  s h o u ld  be m in im a l .  

A l though  th e  r e a s o n i n g  i s  c o n v i n c i n g ,  t h e r e  i s  l i t t l e  

e m p i r i c a l  s u p p o r t .  Remarkably ,  t h e r e  i s  o n ly  one s t u d y ,  in  

a v a s t  l i t e r a t u r e ,  on i n d i v i d u a l  d i f f e r e n c e s ,  and a h a n d fu l  

o f  s t u d i e s  on t h e  e f f e c t s  o f  s e x -  o r  a g e - r e l a t e d  f a c t o r s  

( E l k i n s ,  1 9 7 3 ) .  These s t u d i e s  document t h a t  t a s t e - a v e r s i o n  

l e a r n i n g  i s  n o t  t h e  u n i fo rm  p r o c e s s  sometimes  c la im ed  by 

a d v o c a t e s  o f  an e t h o l o g i c a l  ap p ro a ch  to  c o n d i t i o n i n g .

The o p e r a t i o n  o f  s u b j e c t  v a r i a b l e s  i s  i m p l i c a t e d  when 

s t u d i e s  s i m i l a r  in  p r o c e d u re  y i e l d  d i f f e r e n c e s  i n  th e  

d e t e r m i n a t i o n  o f  t a s t e  s a l i e n c e s .  I n c o n s i s t e n c i e s  a r e  

f r e q u e n t  enough to  s u g g e s t  t h a t  f i n d i n g s  may be s e r i o u s l y  

a f f e c t e d  by s u b j e c t  v a r i a b l e s .  For i n s t a n c e ,  most 

i n v e s t i g a t o r s  r e p o r t  t h a t  c o f f e e  i s  a h i g h l y  s a l i e n t  

s t i m u l u s ,  much more e f f e c t i v e  t h a n  s u c r o s e .  Yet 

D e r - K a r a b e t i a n  and Gorry  ( 1 9 7 3 ) ,  i n  a s t u d y  o f  i n t e r f e r e n c e  

e f f e c t s ,  found t h a t  a s u c r o s e  a v e r s i o n  c o u ld  be e s t a b l i s h e d  

where a c o f f e e  a v e r s i o n  c o u ld  n o t .  V inega r  s o l u t i o n  i s  

t y p i c a l l y  r e p o r t e d  a s  more s a l i e n t  t h a n  s a l i n e ,  b u t  

Revusky,  P a r k e r ,  Coombes, and Coombes (1976) found them to
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be e q u a l l y  e f f e c t i v e  t a s t e  CSs. S u b j e c t  v a r i a b l e s  a r e  

i m p l i c a t e d  in  t h e  s t u d y ,  b e c au se  Revusky e t  a l . ' s  r a t s  

consumed a s  much v i n e g a r  a s  s a l i n e ,  a r e s u l t  n o t  r e p o r t e d  

in  any p u b l i s h e d  t a s t e  p r e f e r e n c e  s t u d y .  S i m i l a r  

d i s c r e p a n c i e s  have  been found w i th  t h e  r e l a t i v e  s a l i e n c e  o f  

c o f f e e  and v i n e g a r  (Domjan, 1975; S i e g e l ,  1974) .  The 

p o i n t  o f  t h i s  b r i e f  r ev iew  i s  t h a t  t h e r e  i s  a need to  

a t t e n d  t o  s e x ,  a g e ,  and s t r a i n  d i f f e r e n c e s  in  

t a s t e - a v e r s i o n  c o n d i t i o n i n g .

These c o n s i d e r a t i o n s  may h e l p  t o  r e s o l v e  th e  

d i s c r e p a n c y  between t h e  p r e s e n t  r e s u l t s  and th e  f i n d i n g s  o f  

K a l a t  and Rozin ( 1 9 7 0 ) .  In  t h e  K a la t  and Rozin s tu d y  

s u b j e c t s  were f e m a le s  aged 50-70 days  a t  t h e  t im e  o f  

t e s t i n g .  For t a s t e - a v e r s i o n  s t u d i e s  t h e s e  s u b j e c t s  were 

u n u su a l  i n  b o th  age and s e x .  Sex d i f f e r e n c e s  have been 

i m p l i c a t e d  in  t a s t e - a v e r s i o n  l e a r n i n g  in  a number o f  

s t u d i e s .  Green (1969) found t h a t  male  r a t s  l e a r n e d  an 

a v e r s i o n  to  g r a p e  j u i c e  more r a p i d l y  th a n  f e m a le s  o f  t h e  

same age and s t r a i n .  Chambers (1976; Chambers & 

S e n g s t a k e ,  1976) has  d e m o n s t r a t e d  t h a t  fem ale  a l b i n o  r a t s  

e x t i n g u i s h  t a s t e  a v e r s i o n s  more r a p i d l y  th a n  m a l e s ,  an 

e f f e c t  l i n k e d  t o  t h e  p r e s e n c e  o f  t e s t o s t e r o n e .  With 

r e s p e c t  t o  US e f f e c t i v e n e s s ,  Nachman and H a r t l e y  (1975) 

have n o ted  t h a t  male r a t s  a r e  l e s s  s e n s i t i v e  to  a v a r i e t y  

o f  t o x i c  a g e n t s .  Also i m p l i c a t e d  in  t h e  q u e s t i o n  o f  sex  

d i f f e r e n c e s  in  c o n d i t i o n i n g  a r e  s e x - r e l a t e d  d i f f e r e n c e s  in
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t a s t e  p r e f e r e n c e s .  S e x - r e l a t e d  d i f f e r e n c e s  in  t a s t e  

p r e f e r e n c e  have been documented (Z u ck e r ,  Wade, & Z i e g l e r ,  

1962) ,  and b e a r  i m p o r t a n t l y  on t h e  p r e s e n t  s t u d y .  From t h e  

r e s p o n s e - s t r e n g t h  p e r s p e c t i v e  t h e s e  p r e f e r e n c e  d i f f e r e n c e s  

c o u ld  be i n d i c a t o r s  o f  r e s p o n s e - s t r e n g t h  d i f f e r e n c e s ,  and 

i f  t h e  argument  o f  t h e  p r e s e n t  e x p e r im e n t  i s  a c c e p t e d ,  t h e  

r e s u l t  would be s e x - r e l a t e d  s a l i e n c e  d i f f e r e n c e s .

The s u b j e c t s  in  K a la t  and R o z i n ' s  (1970) s tu d y  were 

a l s o  young by com par ison  w i th  t h e  norm i n  t a s t e - a v e r s i o n  

s t u d i e s .  While t h e r e  i s  no d o u b t  a b o u t  t h e  a b i l i t y  o f  r a t s

o f  t h i s  age t o  l e a r n  t a s t e  a v e r s i o n s ,  t h e r e  have been

r e p o r t s  o f  a g e - d e p e n d e n t  l e a r n i n g  a b i l i t i e s  ( K l e i n ,  Domato, 

H a l l s t e a d ,  S t e p h e n s ,  & M i lk u lk a ,  1975; K l e i n ,  M iku lka ,  

Domato, & H a l s t e a d ,  1 9 7 7 ) .  These  s t u d i e s  have shown t h a t

j u v e n i l e  r a t s  ( s l i g h t l y  younger  t h a n  t h e  r a t s  i n  K a la t  &

R o z in ,  1970) a r e  s lo w er  to  a c q u i r e  a c o n d i t i o n e d  a v e r s i o n  

and l e s s  a f f e c t e d  by t a s t e  p r e e x p o s u r e  th a n  a d u l t  r a t s .

The p r e s e n t  e x p e r im e n t  d i f f e r s  from K a l a t  and Rozin 

(1970) a lo n g  a number o f  s u b j e c t  v a r i a b l e s  t h a t  a r e  known 

to  have an e f f e c t  on a v e r s i o n  c o n d i t i o n i n g .  No d e f i n i t e  

s o u rc e  f o r  t h e  d i s c r e p a n c y  in  r e s u l t s  can  be i d e n t i f i e d ,  

b u t  i t  i s  i n t e r e s t i n g  to  n o t e  t h a t  o f  a l l  t h e  s t u d i e s  

making a s u c r o s e - s a l i n e  c o m p a r i so n ,  o n ly  K a la t  and Rozin 

(1970) found s u c r o s e  to  be more s a l i e n t ,  and o n l y  K a l a t  and 

Rozin used young fem a le  r a t s .  F i n a l l y  t h e  r e s u l t s  t h a t  

c o r re s p o n d e d  most  c l o s e l y  w i th  t h e  p r e s e n t  r e s u l t s  (Lorden ,
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1976) were o b t a i n e d  in  a s tu d y  t h a t  used  male  r a t s  o f  t h e  

same s t r a i n  and t h e  same age as  t h e  p r e s e n t  s t u d y .

The p r e s e n t  r e s u l t s  d i s p l a y  a n o t h e r  c o n s i s t e n c y  w i th  

t a s t e - a v e r s i o n  f i n d i n g s .  C a r r o l l  (1975) and Nachman (1977) 

have r e p o r t e d  s u b s t a n t i a l  c o r r e l a t i o n s  be tween neophob ia  t o  

a f l a v o r  and s u b s e q u e n t  a v e r s i o n  c o n d i t i o n i n g  w i th  t h a t  

f l a v o r .  C o r r e s p o n d i n g l y ,  t h e  p r e s e n t  s tu d y  o b t a i n e d  a 

r e l a t i o n  between g ro u p  m easu re s  o f  neop h o b ia  and r e s i s t a n c e  

to  p r e w a t e r i n g  f o r  c a s e i n ,  s u c r o s e ,  and s a l i n e .  These 

r e l a t i o n s  a r e  e x p e c t e d  i f  s a l i e n c e ,  n e o p h o b ia ,  and 

r e s i s t a n c e  to  p r e w a t e r i n g  a r e  a l l  f u n c t i o n s  o f  r e s p o n s e  

s t r e n g t h .  I t  i s  to  be n o te d  t h a t  t h e  c o v a r i a t i o n  o f  t h e s e  

m easu re s  i s  n o t  r e a d i l y  e x p l a i n e d  by any o t h e r  c u r r e n t  

f o r m u l a t i o n  o f  t a s t e - a v e r s i o n  l e a r n i n g .

T h is  e x p e r im e n t  h a s  d e t e r m in e d  t h e  s t r e n g t h  r e l a t i o n s  

among a s e t  o f  f i v e  consummatory r e s p o n s e s  and found t h e s e  

r e l a t i o n s  t o  be g e n e r a l l y  c o n s i s t e n t  w i th  t h e  f i n d i n g s  from 

t a s t e - a v e r s i o n  c o n d i t i o n i n g  s t u d i e s .  T h i s  a g reem en t  g i v e s  

i n i t i a l  p l a u s i b i l i t y  t o  t h e  r e s p o n s e - s t r e n g t h  a n a l y s i s  o f  

change d u r in g  f l a v o r - a v e r s i o n  c o n d i t i o n i n g .  The f o l l o w i n g  

s t u d i e s  seek  to  e x te n d  t h i s  a n a l y s i s  by o b t a i n i n g  m easu re s  

o f  consummatory r e s p o n s e  change in  a v a r i e t y  o f  s i t u a t i o n s .



Experiment IB
The co m p ar i so n s  o f  Expe r im en t  1A in v o lv e d  consummatory 

r e s p o n s e s  to  f a m i l i a r - t a s t i n g  s o l u t i o n s .  R epea ted  e x p o s u re  

to  f l a v o r s  was r e q u i r e d  by th e  r e p e a t e d  t e s t i n g  p r o c e d u r e  

and t h e  w i t h i n - s u b j e c t  c o m p a r i s o n s .  T h is  d e g r e e  o f  t a s t e  

f a m i l i a r i t y  i s  n o t  a s t a n d a r d  f e a t u r e  o f  t a s t e - a v e r s i o n  

p r o c e d u r e s ,  and i t  i s  p o s s i b l e  t h a t  t h e  r e l a t i o n s  i n  

Expe r im en t  1A were b i a s e d  by t a s t e  f a m i l i a r i t y .  To examine 

t h e  c o n t r i b u t i o n  o f  r e p e a t e d  t e s t i n g  to  t h e  r e s u l t s  o f  

Expe r im en t  1A, t h e  p r o c e d u r e s  o f  t h a t  s t u d y  were r e p e a t e d  

in  a b e t w e e n - s u b j e c t s  d e s i g n .  In d e p e n d e n t  g ro u p s  were 

t e s t e d  once w i th  each  f l a v o r .  One g roup  was a lways  t e s t e d  

f o l l o w i n g  a 10 ml w a te r  p r e l o a d ,  w h i l e  t h e  second  g roup  was 

m a i n t a i n e d  on w a te r  d e p r i v a t i o n  u n t i l  t h e  t im e  o f  t e s t i n g .  

Because  s u b j e c t s  in  t h i s  e x p e r im e n t  were t e s t e d  o n l y  once  

w i th  each  f l a v o r  i t  was n o t  p o s s i b l e  to  c a l c u l a t e  d e c r e a s e  

from a p r e - t e s t i n g  b a s e l i n e .  In  t h i s  s t u d y  r e l a t i v e  change  

was measured by s c a l i n g  consum pt ion  o f  t h e  f l a v o r e d  

s o l u t i o n s  from s u c c e s s i v e  t e s t  s e s s i o n s  a g a i n s t  each  o t h e r .  

A consum pt ion  r a t i o  o f  t h e  f o l l o w i n g  form was c a l c u l a t e d  

f o r  each  p o s s i b l e  c o m p a r i so n :  amount o f  f l a v o r  A /  (amount 

o f  f l a v o r  A + amount o f  f l a v o r  B ) . A cco rd ing  to  t h e  

r e s p o n s e  s t r e n g t h  a n a l y s i s  when t h e  s t r o n g e r  r e s p o n s e  i s  in  

th e  n u m e r a t o r ,  p r e w a t e r i n g  sh o u ld  i n c r e a s e  t h e  v a l u e  o f  t h e  

consum pt ion  r a t i o .  T h i s  i s  e x p e c t e d  b e c a u s e  a s  t h e  

r e s p o n s e s  d e c r e a s e  t h e  weaker r e s p o n s e  d e c r e a s e s  r e l a t i v e l y



more. I f  t h e  two r e s p o n s e s  a r e  e q u a l l y  s t r o n g  t h e n  t h e  

r a t i o  r em ains  unchanged ,  a s  b o th  r e s p o n s e s  change in  e q u a l  

- r e l a t i v e  am ounts .

T h is  e x p e r im e n t  compares t h e  s t r e n g t h s  o f  c a s e i n ,  

s u c r o s e ,  and s a l i n e  i n g e s t i o n .  Given t h e  r e s u l t s  o f  

Expe r im en t  1A i t  i s  e x p e c te d  t h a t  p r e w a t e r i n g  w i l l  i n c r e a s e  

t h e  consum pt ion  r a t i o  f o r  s u c r o s e  and s a l i n e  o v e r  c a s e i n ,  

and to  a s m a l l e r  d e g r e e ,  t h e  consum ption  r a t i o  f o r  s u c r o s e  

over  s a l i n e .

Method

S u b j e c t s .

14 male Long-Evans r a t s ,  150-200 days  a t  t h e  s t a r t  o f  

t e s t i n g ,  were u s e d .  P r e v io u s  t a s t e  e x p e r i e n c e  was l i m i t e d  

to  P u r in a  l a b  chow and w a t e r .

A p p a r a t u s .

As in  Expe r im en t  1A 

P r o c e d u r e .

Animals  were a d a p te d  to  a 2 3 . 5 - h r  w a te r  d e p r i v a t i o n  

c y c l e .  D a i ly  20-min d r i n k i n g  s e s s i o n s  were co n d u c te d  u n t i l  

w a te r  i n t a k e  had s t a b i l i z e d  -  a p p r o x i m a te ly  2 weeks .  

Animals  were t h e n  randomly a s s i g n e d  to  t h e  p r e w a te r e d  g ro u p  

(PW) or  to  t h e  n o n - p re w a te r e d  (NPW) c o n t r o l  g ro u p .  A l l  

t e s t i n g  took  p l a c e  in  t h e  home cage  and food was removed 

f o r  t h e  t e s t s .  On t h e  3 t e s t  days  a n im a l s  in  t h e  NPW g roup  

were g iv e n  one o f  t h e  3 f l a v o r e d  s o l u t i o n s  i n  p l a c e  o f



w a t e r .  For a n im a ls  in  t h e  PW g r o u p ,  t e s t  days  began w i th

10 ml o f  w a te r  p r e s e n t e d  in  a s m a l l  c e ram ic  d i s h .  E x a c t ly

1 /2  h r  a f t e r  w a te r  p r e s e n t a t i o n  t h e s e  a n im a l s  were

p r e s e n t e d  w i th  one o f  t h e  f l a v o r e d  s o l u t i o n s  f o r  20 min. 

T e s t  days  were s e p a r a t e d  by a t  l e a s t  3 days  o f  w a te r  a l o n e .  

A l l  6 p o s s i b l e  p r e s e n t a t i o n  o r d e r s  o f  t h e  d i f f e r e n t  f l a v o r s  

were u s e d .  The p r e s e n t a t i o n  o r d e r  f o r  t h e  s e v e n t h  s u b j e c t  

i n  each  g roup  was randomly s e l e c t e d .

R e s u l t s

At t h e  end o f  t h e  a d a p t a t i o n  p e r i o d  t h e r e  was no

s i g n i f i c a n t  d i f f e r e n c e  be tween t h e  g ro u p s  in  w a te r  i n t a k e .  

The amounts  consumed on each  t e s t  day a r e  p r e s e n t e d  in  

Tab le  2. A n a l y s i s  o f  t h e  a b s o l u t e  i n t a k e s  r e v e a l e d  t h a t  

consum pt ion  o f  s a l i n e  and s u c r o s e  was n o t  s i g n i f i c a n t l y  

d e c r e a s e d  by p r e w a t e r i n g ,  p> .10 ( a l l  s i g n i f i c a n c e  v a l u e s  

based  on t - t e s t s )  , w h i l e  t h e  amount o f  c a s e i n  i n g e s t e d  was 

s i g n i f i c a n t l y  d e c r e a s e d  by p r e w a t e r i n g ,  p< .05  . In bo th  

g ro u p s  b e t w e e n - f l a v o r  co m p a r i so n s  i n d i c a t e d  t h a t  t h e  amount 

o f  c a s e i n  consumed was s i g n i f i c a n t l y  l e s s  t h a n  t h a n  t h e  

amounts  o f  s u c r o s e  o r  s a l i n e  consumed,  p< .05  f o r  a l l  

c o m p a r i s o n s ,  w h i l e  s a l i n e  and s u c r o s e  d id  n o t  d i f f e r  from 

each o t h e r ,  p> .10  . Consumptions  r a t i o s  f o r  each  o f  t h e  

p o s s i b l e  t w o - f l a v o r  co m p a r i so n s  were c a l c u l a t e d  f o r  each  

a n i m a l ,  and t h e s e  r a t i o s  a r e  p r e s e n t e d  in  T ab le  3. 

B e tw een-groups  co m p ar i so n s  showed t h a t  b o th  t h e
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Table  2

Amount Consumed in 20-min Test: Experiment IB

F la v o r

S u b j e c t  S ucrose  C ase in  S a l i n e

Pre w a te re d

#1 16 .0  2 .0  14 .5

#2 11 .5  7 .0  9 .0

#3 7 .5  2 .0  8 .5

#4 5 .0  .5  6 .5

#5 11 .5  3 .5  7 .5

#6 9 .0  4 .5  9 .0

#7 1 9 .5  6 .5  17 .5

Not P re w a te red

#1 15 .5  5 .5  17 .0

#2 24 .0  8 .5  14 .5

#3 9 .0  4 .5  12 .5

#4 17 .5  16 .5  13 .5

#5 11 .0  6 .0  15 .0

#6 14 .5  12 .0  8 .5

#7 22 .0  7 .0  11 .5
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Table  3

P r e f e r e n c e  S co re s  a s  a F u n c t io n  o f  P r e w a t e r i n g

Not  P r e w a te r e d  P r e w a te re d

S/S+C * .65 .77

N/N+C * .62  .75

S/S+N .54 .55

N ote ;  S=Sucrose ;  N = S a l in e ;  C=Casein

* d e n o t e s  com par ison  between p r e w a te r e d  and n o t - p r e w a t e r e d  
s i g n i f i c a n t  a t  .05 l e v e l ,  o n e - t a i l e d  t  t e s t



s u c r o s e / c a s e i n  r a t i o  and s a l i n e / c a s e i n  r a t i o  s i g n i f i c a n t l y  

i n c r e a s e d  w i th  p r e w a t e r i n g ,  p< .05  . The was no m e a s u ra b le  

change in  t h e  s u c r o s e / s a l i n e  consum pt ion  r a t i o  a s  a 

f u n c t i o n  o f  p r e w a t e r i n g .

D i s c u s s i o n

The r e s u l t s  o f  t h i s  e x p e r im e n t  a r e  c o n s i s t e n t  w i th  

E xpe r im en t  1A in  showing c a s e i n  consum pt ion  to  be a weaker  

r e s p o n s e  t h a n  con su m p t io n  o f  e i t h e r  s u c r o s e  o r  s a l i n e .  

Th is  c o n c l u s i o n  i s  s u p p o r t e d  by th e  b e tw ee n -g ro u p  

co m p ar iso n s  o f  a b s o l u t e  amount consumed w i th  and w i t h o u t  

p r e w a t e r i n g ,  and t h e  w i t h i n - g r o u p  c o m p ar i so n s  o f  r e l a t i v e  

co n sum pt ion .  But w hereas  t h e  r e s u l t s  o f  Exper im en t  1A 

a l low ed  s u c r o s e  t o  be ranked  a s  s t r o n g e r  t h a n  s a l i n e  

co n su m p t io n ,  t h i s  e x p e r im e n t  found s a l i n e  and s u c r o s e  

consum pt ion  to  be e q u a l l y  a f f e c t e d  by p r e w a t e r i n g .  The 

f a i l u r e  to  f i n d  any d i f f e r e n c e  i s  i n c o n s i s t e n t  w i th  b o th  

K a l a t  and Rozin (1971) and th e  f i r s t  e x p e r i m e n t .  To 

r e s o l v e  t h i s  d i s c r e p a n c y  and t o  compare t h e  e f f e c t s  o f  

r e d u c in g  i n t a k e  by an o p e r a t i o n  o t h e r  t h an  p r e w a t e r i n g ,  t h e  

n e x t  e x p e r im e n t  a s s e s s e d  t h e  e f f e c t s  o f  induced  h y p o th e rm ia  

on c h o i c e  r e s p o n d in g  f o r  s u c r o s e  and s a l i n e  s o l u t i o n s .
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Experiment 1C

To r e s o l v e  t h e  d i f f e r e n c e s  between E x p e r im en ts  1A and 

IB t h e  p r e s e n t  s tu d y  examined t h e  r e l a t i v e  s t r e n g t h s  o f  

s a l i n e  and s u c r o s e  consum pt ion  in  a more d e t a i l e d  f a s h i o n  

th a n  t h e  e a r l i e r  s t u d i e s .  Responding was s t u d i e d  in  a 

c h o i c e  s i t u a t i o n  w i th  i n d i v i d u a l  l i c k s  m o n i to re d  t h r o u g h o u t  

t h e  s e s s i o n .  In a d d i t i o n ,  a n o t h e r  o p e r a t i o n  to  d e c r e a s e  

consummatory r e s p o n d in g  was u s e d .  To l i m i t  p o s s i b i l i t i e s  

o f  i n t e r a c t i o n  be tween t h e  r a t e - r e d u c i n g  o p e r a t i o n  and 

s a l i n e  and s u c r o s e  c o n su m p t io n ,  c o l d - w a t e r - i n d u c e d  

h y p o th e rm ia  was u s e d .  On a l t e r n a t e  days  o f  c h o i c e  t e s t i n g  

a n im a l s  were g iv e n  a s e v e r e  c o ld  b a th  im m e d ia te ly  p r i o r  to  

t e s t i n g .  Consumption on t h e s e  days  was t h e n  compared t o  

c h o i c e  r e s p o n d in g  on days  w i t h o u t  t h e  induced  h y p o th e r m ia .

Method

S u b j e c t s .

E i g h t  male a l b i n o  r a t s ,  b red  in  t h e  c o lo n y  a t  t h e  

C o l l e g e  o f  W o o s te r ,  s e r v e d  a s  s u b j e c t s .  Animals  were 

a p p r o x i m a t e l y  90 days  a t  t h e  s t a r t  o f  t e s t i n g  and had no 

p r i o r  e x p e r i m e n t a l  h i s t o r y .

A p p a r a t u s .

C ho ice  t e s t i n g  was c o n d u c ted  in  a s t a n d a r d  r a t  

chamber ,  t h e  o v e r a l l  d im e n s io n s  o f  which were 9"1 X 8"w X 

6 . 5 " h .  T h i s  chamber was e n c l o s e d  w i t h i n  a l a r g e r  l i g h t  and



sound i n s u l a t i n g  chamber .  S o l u t i o n s  were a v a i l a b l e  from 

two s p i g o t s  l o c a t e d  to  t h e  s i d e s  o f  t h e  chamber ,  1 .8 "  from 

t h e  f r o n t  w a l l  and 1 .8"  from t h e  chamber f l o o r .  The . spou ts  

were r e c e s s e d  b eh in d  t h e  s i d e  w a l l s  and c o u ld  be rea ch e d  

o n ly  by t h e  t o n g u e ,  i n s u r i n g  t h a t  t h e  d r in k o m e t e r  was 

r e c o r d i n g  l i c k i n g .  S o l u t i o n s  were d e l i v e r e d  th ro u g h  a 

m o t o r - d r i v e n  pump sys tem  which a l lo w e d  a c c u r a t e  c o n t r o l  o f  

t h e  amount d e l i v e r e d .  I l l u m i n a t i o n  was p r o v id e d  from a 

h o u s e l i g h t  c e n t e r e d  above t h e  chamber .  Responding was 

r e c o r d e d  a t  30 s e c  i n t e r v a l s  on p r i n t - o u t  c o u n t e r s .  

C o n c e n t r a t i o n s  o f  s a l i n e  and s u c r o s e  were a s  in  Expe r im en ts  

1A and IB.

P r o c e d u r e .

Animals  were a d a p te d  to  t h e  d e p r i v a t i o n  s c h e d u le  and 

were g i v e n  t h e i r  d a i l y  r a t i o n  o f  w a te r  in  t h e  t e s t i n g  

chamber .  Every  l i c k  a t  t h e  s p i g o t s  r e s u l t e d  in  th e  

d e l i v e r y  of  .005 ml o f  w a t e r .  The a n im a l s  r a p i d l y  a d j u s t e d  

t o  d r i n k i n g  in  t h e  chamber .  Responding was i n i t i a l l y  

c h a r a c t e r i z e d  by s i d e  b i a s e s ,  b u t  a l l  a n im a l s  r e g u l a r l y  

sampled b o th  s i d e s .  Over a l l  s u b j e c t s  t h e r e  was a sm a l l  

l e f t - s i d e  b i a s .  When a n i m a l s  had a t  l e a s t  two weeks o f  

d r i n k i n g  in  t h e  chamber t h e y  r e c e i v e d  4 days  w i th  v i n e g a r  

and c o f f e e  r e p l a c i n g  w a t e r .  These d a t a  a r e  n o t  r e p o r t e d  

h e r e ,  b u t  were used to  see  i f  p r e f e r e n c e  m easu res  would 

s h i f t  a s  s o l u t i o n s  s h i f t e d  from s i d e  to  s i d e .  T h is  was i n  

f a c t  t h e  c a s e .  S e s s i o n s  were 20 m in u te s  long  th r o u g h o u t
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t h e  s t u d y .  A f t e r  t h e  c o f f e e / v i n e g a r  s e r i e s  t h e  a n im a l s  

were r e t u r n e d  to  a w a t e r - o n l y  s e r i e s  f o r  t h r e e  d a y s .  

T e s t i n g  c o n s i s t e d  o f  a l t e r n a t i n g  t r e a t m e n t  and n o - t r e a t m e n t  

d a y s .  On n o - t r e a t m e n t  d a y s ,  s e s s i o n s  were c o n d u c ted  as  

p r e v i o u s l y ,  e x c e p t  t h a t  s a l i n e  and s u c r o s e  r e p l a c e d  w a t e r .  

On t r e a t m e n t  days  a n im a l s  were p l a c e d  in  a p l a s t i c  

r e s t r a i n i n g  h a r n e s s  used  f o r  i n j e c t i o n s ,  and submerged from 

th e  neck down f o r  two m in u te s  in  w a te r  a t  a p p r o x i m a t e l y  +2 

C. Im m ed ia te ly  a f t e r  t h e  b a t h  a n im a l s  were to w eled  d ry  and 

p l a c e d  in  t h e  chamber .  There  were fo u r  n o - t r e a t m e n t  days  

and t h r e e  t r e a t m e n t  d a y s .  The p o s i t i o n  o f  s a l i n e  and 

s u c r o s e  a l t e r n a t e d  from l e f t  t o  r i g h t  e v e r y  second  day .

R e s u l t s

The c o ld  b a th  p roduced  a s i g n i f i c a n t  o v e r a l l  d e c r e a s e  in  

t o t a l  amount o f  l i c k i n g ,  p< .05  ( a l l  t e s t s  ba sed  on

Wilcoxon T u n l e s s  o t h e r w i s e  s t a t e d ) . Consumption o f  s a l i n e  

showed l a r g e r  r e l a t i v e  and a b s o l u t e  d e c r e a s e s .  The e f f e c t s  

on c h o i c e  were a s s e s s e d  by c a l c u l a t i n g  th e  a v e r a g e  c h o i c e  

measure  f o r  each  an im al  on t h e  day p r e c e d i n g  and t h e  day  

f o l l o w i n g  each  t r e a t m e n t  s e s s i o n .  T h i s  r a t i o  was th e n

compared to  t h e  t r e a t m e n t  d ay s  c h o i c e  r a t i o .  T h i s

d i f f e r e n c e  was found to  be s t a t i s t i c a l l y  s i g n i f i c a n t ,  

p <. 05. The e f f e c t  i s  a l s o  a p p a r e n t  from i n s p e c t i o n  o f

T a b le  4 ,  which shows th e  d a i l y  c h o i c e  r a t i o s .  S u c ro se

p r e f e r e n c e  m easu re s  i n c r e a s e d  on t r e a t m e n t  d a y s ,  f o r  a l l



Table 4
R e l a t i v e  P r e f e r e n c e  f o r  S uc rose  a s  a F u n c t io n  

o f  Cold T rea tm en t

S e s s i o n

S u b j e c t  #

N-T C-B N-T C-B N-T

#1 .37 .47 .93 .76 .31

#2 .40 .98 .26 .83 .29

#3 .99 1 .0 .88 1 .0 .77

#4 .58 • VO 00 .99 1.0 .30

#5 .71 .95 .44 .96 .82

#6 .51 .88 .83 .89 .49

#7 .91 .99 .99 1 .0 .78

#8 .66 .75 .71 .79 .43

Means .64 • 00 00 .75 .90 .52

N ote :  N-T= no t r e a t m e n t  days  ; C-B= c o l d - b a t h  days
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s u b j e c t s .  In a d d i t i o n  t o  t h e s e  e f f e c t s  on t h e  o v e r a l l  

m e asu re s  o f  consummatory b e h a v i o r ,  t h e  c o ld  w a te r  t r e a t m e n t  

a l s o  a f f e c t e d  t h e  p a t t e r n  o f  r e s p o n d i n g .  On n o - t r e a t m e n t  

days  l i c k i n g  always o c c u r r e d  w i t h i n  t h e  f i r s t  30 s e c  o f  a 

s e s s i o n .  On t r e a t m e n t  days  t h e r e  were o n l y  f o u r  

o c c a s i o n s  o u t  o f  24 in  which l i c k i n g  began in t h e  f i r s t  30 

se c  i n t e r v a l .  In  t h e  a v e ra g e  n o - t r e a t m e n t  s e s s i o n  68% o f  

t h e  t o t a l  s e s s i o n  l i c k s  had been e m i t t e d  by t h e  end o f  t h e  

f i f t h  m i n u t e ,  w h i l e  t h e  c o r r e s p o n d i n g  f i g u r e  f o r  t r e a t m e n t  

days  i s  31%. T h is  i n d i c a t e s  t h a t  t h e  e f f e c t  o f  t h e  c o ld  

b a t h  was most s t r o n g l y  f e l t  d u r in g  t h e  e a r l y  p o r t i o n  o f  t h e  

s e s s i o n .  The p a t t e r n  o f  a l t e r n a t i o n  among th e  s o l u t i o n s  

was a l s o  a f f e c t e d .  Animals  u s u a l l y  began w i th  a long  b o u t  

o f  s u c r o s e  l i c k i n g .  The p r o b a b i l i t y  was .88 t h a t  d r i n k i n g  

would b e g in  on t h e  s u c r o s e  s i d e  on n o - t r e a t m e n t  days  and 

.92 on t r e a t m e n t  d a y s .  The c o ld  t r e a t m e n t  a f f e c t e d  th e  

t im e  to  t h e  f i r s t  s a l i n e  d r i n k i n g  b o u t ,  d e f i n e d  a s  t h e  

f i r s t  30 s e c  i n t e r v a l  w i th  more t h a n  10 s a l i n e  l i c k s .  

On n o - t r e a t m e n t  days  t h e  median l o c a t i o n  o f  t h i s  b o u t  

was in  t h e  second m in u te ,  w h i l e  on t r e a t m e n t  days  t h e  

median i n t e r v a l  was in  t h e  f i f t h  m in u te .  T h is  r e f l e c t s  a 

c o n s i d e r a b l e  d e l a y  in  t h e  i n i t i a t i o n  o f  s a l i n e  l i c k i n g .  I t  

i s  i m p o r t a n t ,  t h e r e f o r e ,  t o  e s t a b l i s h  t h a t  t h e  r ed u ced  

s a l i n e  consum ption  d id  n o t  r e s u l t  s o l e l y  from l i m i t e d  

d r i n k i n g  t im e .  I f  t h i s  were t h e  c a s e  t h e  p r e s e n t  r e s u l t s  

would be an a r t i f a c t  o f  s e s s i o n  l e n g t h .  To e v a l u a t e  t h i s
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p o s s i b i l i t y  con su m p t io n  d u r in g  t h e  l a s t  f i v e  m in u te s  was 

compared f o r  b o th  s a l i n e  and s u c r o s e  a c r o s s  t r e a t m e n t  

c o n d i t i o n s .  I f  c o ld  t r e a t m e n t  m e r e ly  d e l a y e d  t h e  

i n i t i a t i o n  o f  d r i n k i n g ,  th e n  t h e r e  sh o u ld  have been more 

d r i n k i n g  in  t h e  l a s t  f i v e  m in u te s  o f  t r e a t m e n t - d a y  s e s s i o n s  

th a n  in  n o - t r e a t m e n t  s e s s i o n s .  T h is  was n o t  t h e  c a s e ,  

p > . 1 0 .  On a l l  days  t h e r e  was o n ly  s p o r a d i c  d r i n k i n g  

d u r in g  th e  l a s t  q u a r t e r  o f  t h e  s e s s i o n .

D i s c u s s i o n

The r e s u l t s  o f  t h i s  e x p e r im e n t  s u p p o r t  t h e  f i n d i n g s  o f  

Expe r im en t  1A in  showing s a l i n e  i n g e s t i o n  to  be a weaker 

r e s p o n s e  th a n  s u c r o s e  co n su m p t io n .  T h is  r e p l i c a t i o n  i s  

i m p o r t a n t  i n  d e m o n s t r a t i n g  t h a t  s i m i l a r  r e s u l t s  can be 

o b t a i n e d  w i th  s a l i n e  and s u c r o s e  s o l u t i o n s  t h a t  a r e  

r e l a t i v e l y  n o v e l ,  removing t h e  o b j e c t i o n  t h a t  t h e  f i n d i n g s  

o f  Exper im ent  1A were l i m i t e d  to  f a m i l i a r  s o l u t i o n s .  In 

a d d i t i o n  t h i s  r e p l i c a t i o n  i s  u s e f u l  i n  d e m o n s t r a t i n g  t h a t  

t h e  same p a t t e r n  o f  change  can be o b t a i n e d  w i th  a d i f f e r e n t  

p r o c e d u re  f o r  r e d u c in g  consummatory b e h a v i o r .

These  r e s u l t s  a r e  s u r p r i s i n g  in  showing th e  most 

p ronounced  e f f e c t  d u r in g  t h e  f i r s t  p o r t i o n  o f  t h e  s e s s i o n .  

The e f f e c t s  o f  a r e s p o n s e - d e c r e a s i n g  o p e r a t i o n  s h o u ld  be 

s e e n  most  c l e a r l y  i n  t h e  l a t t e r  p o r t i o n s  o f  t h e  s e s s i o n .  

Domjan (1977) r e p o r t e d  f i n d i n g s  c o n s i s t e n t  w i th  t h i s  

e x p e c t a t i o n .  Animals  in  h i s  s tu d y  were g i v e n  consum pt ion
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t e s t s  w h i l e  e x p e r i e n c i n g  t h e  e f f e c t s  o f  LiCl i l l n e s s .  

Domjan (1977) found no d i f f e r e n c e  between p o i so n e d  and 

u n p o isoned  g ro u p s  d u r in g  t h e  f i r s t  10 m in u te s  o f  t h e  t e s t ,  

b u t  s i g n i f i c a n t  d i f f e r e n c e s  i n  each  10 m inu te  p e r i o d  

t h e r e a f t e r .  The d i f f e r e n c e  be tween Domjan 's  (1977) r e s u l t s  

and th e  p r e s e n t  may l i e  in  t h e  use o f  a c h o i c e  p r o c e d u r e ,  

o r  in  t h e  a s s e s s m e n t  method.  Choice  t e s t s  a r e  commonly 

r e g a rd e d  as  more s e n s i t i v e  t e s t s ;  t h i s  c o u ld  a c c o u n t  f o r  

t h e  d e t e c t i o n  o f  d i f f e r e n c e  d u r i n g  t h e  f i r s t  10 m in u te  

p e r i o d .



I I I .  TASTE FAMILIARITY AND RESPONSE STRENGTH

E xper im en t  2

I t  h a s  long  been c l e a r  t h a t  t a s t e  s a l i e n c e  in  a v e r s i o n  

c o n d i t i o n i n g  i s  n o t  m e r e ly  a f u n c t i o n  o f  t h e  q u a l i t a t i v e  

f e a t u r e s  o f  a f l a v o r ,  b u t  r e f l e c t s  a s  w e l l  an a n i m a l ' s  

f a m i l i a r i t y  w i th  a t a s t e .  Revusky and B ed a r f  (1967)

d e m o n s t r a t e d  t h a t  t h e  s a l i e n c e  o f  t a s t e  was r ed u ced  by a

p e r i o d  o f  f a m i l i a r i z a t i o n ,  a f i n d i n g  which h a s  been 

r e p l i c a t e d  many t im e s  ( B e s t ,  1975; B e s t  & B a r k e r ,  1977;

B o l l e s ,  R i l e y ,  & Laskowsk i ,  1973; C a r r o l l ,  1975; Domjan,

1972 ;1977 ;  E l k i n s ,  1973; F a r l e y ,  McLaurin ,  S c a r b o ro u g h ,  & 

R aw l in g s ,  1964;  Fenwick,  M ik u lk a ,  & K l e i n ,  1975;  K a l a t  & 

R o z in ,  1973; Nachman & J o n e s ,  1974; S i e g e l ,  1974;

W i t t l i n  & B r o o k s h i r e ,  1968; Z a h o r ik ,  M a ie r ,  & P i e s ,  1974) .  

T h i s  d e c r e a s e  in t a s t e  CS e f f e c t i v e n e s s  can be e x p l a i n e d  in  

r e s p o n s e  s t r e n g t h  t e r m s ,  a s  o u t l i n e d  e a r l i e r .  By t h i s  

a c c o u n t ,  t a s t e  e x p o s u re  p r o d u c e s  an i n c r e a s e  in

consummatory r e s p o n s e  s t r e n g t h .  The o n ly  a s s u m p t io n  t h a t

n ee d s  t o  be made i s  t h a t  i n g e s t i o n  h a s  r e i n f o r c i n g  

c o n s e q u e n c e s  f o r  consummatory r e s p o n d i n g .  A number o f  

s t u d i e s  have  shown t h a t  i t  i s  p o s s i b l e  to  r e i n f o r c e

consum pt ion  o f  a " n e u t r a l "  s u b s t a n c e  by r e i n f o r c e m e n t  w i th  

a n o t h e r  consummable s u b s t a n c e  ( B e s t ,  1975; Holman, 1975; 

Revusky,  1967; 1968b) ;  t h e r e f o r e ,  i t  i s  r e a s o n a b l e  t o

assume t h a t  t h e  r e s p o n s e  o f  consuming a s u b s t a n c e  can be

61



62

r e i n f o r c e d  by t h e  d i r e c t  co n s e q u e n c e s  o f  t h a t  co n su m p t io n .  

I f  t h i s  i s  in deed  th e  c a s e ,  t h e n  t h e  t a s t e  p r e e x p o s u r e  

e f f e c t  f o l l o w s  a s  a r e s u l t  o f  t h e  i n c r e a s e  in  r e s p o n s e  

s t r e n g t h ,  and no s p e c i a l  p r o c e s s  need be p o s t u l a t e d  to  

e x p l a i n  t h e  e f f e c t .

By c o n t r a s t ,  c u r r e n t  f o r m u l a t i o n s  o f  t h e  p r e e x p o s u r e  

e f f e c t  a p p e a l  to  p r o c e s s e s  t h a t  em phas ize  t h e  u n iq u e n e s s  o f  

t a s t e - a v e r s i o n  l e a r n i n g  (B es t  & B a r k e r ,  1977; B e s t  & 

G em ber l ing ,  1977;  K a l a t ,  1977b) .  K a la t  and Rozin (1973) 

o f f e r e d  t h e  f i r s t  t h e o r e t i c a l  a c c o u n t  o f  t h e  p r e e x p o s u r e  

e f f e c t  i n  a v e r s i o n  c o n d i t i o n i n g .  They a rg u ed  t h a t  

p r e e x p o s u r e  r e t a r d e d  s u s b s e q u e n t  c o n d i t i o n i n g  by a l l o w in g  

th e  an im al  t o  l e a r n  t h a t  t h e  exposed  s u b s t a n c e  was s a f e  -  

i . e . ,  i t  d id  n o t  c au se  any a v e r s i v e  g a s t r i c  s t a t e s .  In  

s u p p o r t  o f  t h e i r  a rgum en t ,  K a l a t  and Rozin (1973) o f f e r e d  

e v id e n c e  from an in g e n i o u s  e x p e r i m e n t a l  d e s i g n .  They 

compared t a s t e - a v e r s i o n  c o n d i t i o n i n g  in  a n im a ls  who had a 

s i n g l e  f l a v o r  e x p o su re  1 /2  h r  p r i o r  to  l i t h i u m  c h l o r i d e  

i n j e c t i o n ,  and a g ro u p  t h a t  had two e x p o s u r e s  -  one 4 h r  

p r i o r  to  i n j e c t i o n  and th e n  a g a in  1/2  h r  p r i o r  to  

i n j e c t i o n .  I f  a v e r s i o n  f o r m a t i o n  r e q u i r e s  o n l y  t h e  

a s s o c i a t i o n  o f  i l l n e s s  w i th  a t r a c e  o f  t h e  t a s t e  s t i m u l u s ,  

t h e n  t h e  t w o - p r e s e n t a t i o n  g r o u p ,  w i th  a s t r o n g e r  t a s t e  

t r a c e ,  sh o u ld  form a s t r o n g e r  a v e r s i o n .  On th e  o t h e r  hand ,  

i f  " l e a r n e d  s a f e t y "  i s  a f a c t o r ,  t h e n  t h e  t w o - p r e s e n t a t i o n  

g roup  sh o u ld  d e v e lo p  a weaker  a v e r s i o n  b e ca u se  t h e y  have
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had f o u r  h o u r s  t o  l e a r n  t h a t  t h e  s o l u t i o n  i s  s a f e .  The 

d a t a  from K a l a t  and Rozin (1973) c l e a r l y  show a l e a r n e d  

s a f e t y  e f f e c t ,  a s  t h e  v a r i o u s  tw o -e x p o su re  g ro u p s  a lw ays  

d ev e lo p ed  weaker a v e r s i o n s .  S u b se q u en t  s t u d i e s  have  shown 

t h a t ,  w i t h i n  l i m i t s ,  t h e  r e t a r d a t i o n  i s  a f u n c t i o n  o f  t h e  

i n t e r - t a s t e  i n t e r v a l ,  a s  p r e d i c t e d  by t h e  l e a r n e d  s a f e t y  

a c c o u n t  (Domjan & Bowman, 1974; B es t  & B a r k e r ,  1977;  B es t  

& G em b e r l in g ,  1977) .

The l e a r n e d  s a f e t y  a c c o u n t  has  been c r i t i c i z e d  on 

l o g i c a l  and t h e o r e t i c a l  g rounds  ( B e s t ,  1975; B e s t  and 

B a r k e r ,  1977) .  The t h e o r y  i m p l i e s  t h a t  an an im al  l e a r n s  an 

a s s o c i a t i o n  between t h e  a c t  o f  i n g e s t i o n  and t h e  

n o n - o c c u r r e n c e  o f  i l l n e s s ;  however ,  i t  i s  n o t  c l e a r  how an 

a s s o c i a t i o n  i s  formed to  t h e  n o n - o c c u r r e n c e  o f  an e v e n t .  A 

more s e r i o u s  problem f o r  t h e  l e a r n e d  s a f e t y  f o r m u l a t i o n  

comes from a s t u d y  by B es t  (1975) .  B es t  d e m o n s t r a t e d  t h a t  

p r e e x p o s u r e  r e t a r d e d  a v e r s i o n  c o n d i t i o n i n g  and ,  

u n e x p e c t e d l y ,  p r e f e r e n c e  c o n d i t i o n i n g  a s  w e l l .  B es t  f i r s t  

e s t a b l i s h e d  s a c c h a r i n  as  a c o n d i t i o n e d  a v e r s i v e  s t i m u l u s  by 

r e p e a t e d  p a i r i n g  w i th  p o i s o n i n g .  F o l lo w in g  t h i s  t r a i n i n g  

s a c c h a r i n  s o l u t i o n  was o c c a s i o n a l l y  p r e s e n t e d  w i th  a n o t h e r  

p r e v i o u s l y  u n p a i r e d  f l a v o r .  On t h e s e  o c c a s i o n s  a n im a l s  

were n ev e r  p o s io n e d ;  t h e  second f l a v o r  co u ld  t h u s  be 

c o n s i d e r e d  a s a f e t y  s i g n a l .  S ubsequen t  p r e f e r e n c e  t e s t i n g  

r e v e a l e d  an enhanced p r e f e r e n c e  f o r  t h e  s a f e  f l a v o r  

r e l a t i v e  t o  a c o n t r o l  g r o u p .  T h is  c o n d i t i o n e d  p r e f e r e n c e



c o u ld  n o t  be d e m o n s t r a t e d ,  however ,  when t h e  s a f e  f l a v o r  

was exposed  p r i o r  to  i t s  p a i r i n g  w i th  t h e  a v e r s i v e  

s a c c h a r i n  s o l u t i o n .  The l e a r n e d  s a f e t y  a c c o u n t  l e a d s  t o  

t h e  e x p e c t a t i o n  t h a t  p r e f e r e n c e  c o n d i t i o n i n g  sh o u ld  be 

f a c i l i t a t e d  o r  u n a f f e c t e d  by p r e e x p o s u r e ,  b u t  n o t  t h a t  i t  

sh o u ld  be r e t a r d e d  by e x p o s u r e .  B es t  (1975) c o n c lu d e s  t h a t  

l e a r n e d  s a f e t y  i s  b e s t  i n t e r p r e t e d  a s  l a t e n t  i n h i b i t i o n  

(Lubow, 1 9 7 3 ) .  K a l a t  (1977a;  1977b) has  a c c e p t e d  t h i s

r e i n t e r p r e t a t i o n ,  and now r e f e r s  t o  t h e  e f f e c t s  o f  

p r e e x p o s u r e  a s  l e a r n e d  n o n - c o r r e l a t i o n ,  r e f l e c t i n g  a b e l i e f  

t h a t  p r e e x p o s u r e  ( even a s i n g l e  ex p o su re )  a l l o w s  t h e  

an im al  to  l e a r n  t h a t  a f l a v o r  i s  u n c o r r e l a t e d  w i th  any 

s p e c i a l  ( p o s i t i v e  o r  n e g a t i v e )  c o n s e q u e n c e s .

D e s p i t e  t h e  a b i l i t y  o f  t h e  l e a r n e d  n o n - c o r r e l a t i o n  

a c c o u n t  t o  e x p l a i n  t h e  e f f e c t s  o f  e x p o su re  on a v e r s i o n  o r  

p r e f e r e n c e  c o n d i t i o n i n g ,  t h e r e  i s  r e a s o n  f o r  t h i n k i n g  t h a t  

i t  i s  n o t  t o t a l l y  s u f f i c i e n t .  The n o n - c o r r e l a t i o n  p o s i t i o n  

i s  n o t  a b l e  to  e x p l a i n  one i m p o r t a n t  a s s o c i a t e d  e f f e c t  o f  

p r e e x p o s u r e  -  t h e  r e d u c t i o n  o f  n e o p h o b ia .  As Domjan (1977) 

has  n o t e d ,  i t  i s  n o t  c l e a r  why a n im a l s  sh o u ld  consume more 

o f  n o n - c o r r e l a t e d , o r  low s a l i e n c e  s u b s t a n c e s .  The 

a t t e n u a t i o n  o f  neophob ia  d o e s ,  however ,  f o l l o w  from th e  

r e s p o n s e - s t r e n g t h  a c c o u n t ,  a s  s t r o n g e r  r e s p o n s e s  a r e ,  

g e n e r a l l y ,  more p r o b a b l e  r e s p o n s e s .

A second d i f f i c u l t y  f o r  a s s o c i a t i v e  a c c o u n t s  o f  t h e  

p r e e x p o s u r e  e f f e c t  l i e s  in  e x p l a i n i n g  why p r e e x p o s u r e
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o c c a s s i o n a l l y  f a i l s  to  r e t a r d  c o n d i t i o n i n g .  K a l a t  (1977b) 

and Nachman (1977) have  shown t h a t  i f  consum pt ion  o f  a 

p re e x p o sed  f l a v o r  i s  f o l lo w e d  im m e d ia te ly  by p o i s o n i n g  

t h e r e  i s  o f t e n  no e f f e c t  o f  p r e e x p o s u r e .  P r e e x p o su re  

e f f e c t s  a r e  o n ly  r e l i a b l y  d e m o n s t r a t e d  w i th  CS-US d e l a y s  o f  

1 /2  h r  o r  l o n g e r .  K a l a t  (1977a) has  a l s o  r e p o r t e d  a 

f a i l u r e  to  o b t a i n  t h e  p r e e x p o s u r e  e f f e c t  when a s o l u t i o n  i s  

p a s se d  r a p i d l y  o v e r  t h e  r a t ' s  t o n g u e ,  p e r m i t t i n g  t a s t i n g  

b u t  p r e v e n t i n g  s w a l lo w in g .  Domjan and Bowman (1974) have  

d e m o n s t r a t e d  t h a t  t h e r e  a r e  s t i m u l u s  d i f f e r e n c e s  i n  l e a r n e d  

s a f e t y .  They were u n a b le  t o  d e m o n s t r a t e  a l e a r n e d  s a f e t y  

e f f e c t  w i th  t h e  t w o - p r e s e n t a t i o n  p r o c e d u r e  o f  K a l a t  and 

Rozin (1973) ,  when t h e  f l a v o r e d  s o l u t i o n  was 2% s a c c h a r i n .  

I t  i s  n o t  c l e a r  what k ind  o f  a s s o c i a t i v e  mechanism co u ld  

e x p l a i n  t h e s e  e x c e p t i o n s  to  t h e  p r e e x p o s u r e  e f f e c t .

The r e s p o n s e  s t r e n g t h  a n a l y s i s  can accommodate t h e s e  

f i n d i n g s  i n  a u n i f i e d  a c c o u n t .  P r e e x p o s u r e  e f f e c t s  a r e  

assumed to  be m ed ia ted  by changes  in  consummatory r e s p o n s e  

s t r e n g t h .  Ev idence  f o r  changes  in  r e s p o n s e  s t r e n g t h  w i th  

p r e e x p o s u r e  can be found in  a number o f  l e a r n e d  s a f e t y  

e x p e r i m e n t s  (Domjan & Bowman, 1974;  Nachman & J o n e s ,  1974;  

S i e g e l ,  1974) .  Domjan and Bowman (1974) r e p l i c a t e d  K a l a t  

and R o z i n ' s  (1973) t w o - p r e s e n t a t i o n  p r o c e d u r e  w i th  t h e  

a d d i t i o n  o f  a n o n - p o is o n e d  t w o - p r e s e n t a t i o n  c o n t r o l  g r o u p .  

They found t h a t  t h e  t w o - p r e s e n t a t i o n  c o n t r o l  g roup  consumed 

s i g n i f i c a n t l y  more th a n  th e  s i n g l e - p r e s e n t a t i o n  c o n t r o l s ,
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an i n d i c a t i o n  t h a t  consummatory r e s p o n s e  s t r e n g t h  had 

i n c r e a s e d  in  t h e  t w o - t a s t e  g r o u p .  Nachman and J o n e s  

(1974) ,  P a r k e r  (1976) ,  and S i e g e l  (1974) found t h a t  

w i l l i n g n e s s  to  consume a " n o v e l "  s o l u t i o n  on second 

p r e s e n t a t i o n  was an i n c r e a s i n g  f u n c t i o n  o f  t im e  s i n c e  t h e  

f i r s t  e x p o s u r e .  T h i s  i s  t h e  c a s e  w he the r  consum pt ion  i s  

measured  in  a c h o i c e  p r o c e d u r e  o r  i n  a s i n g l e - s o l u t i o n  

t e s t .  F u r t h e r ,  t h e  t im e  c o u r s e  o f  i n c r e a s e d  consum pt ion  

f o l l o w i n g  t a s t e  e x p o su re  m i r r o r s  t h e  t im e  c o u r s e  o f  

i n t e r f e r e n c e  w i th  c o n d i t i o n i n g .  P a rk e r  (1976) e s t a b l i s h e d  

s i x  h o u r s  a s  t h e  l i m i t  on i n c r e a s e d  te n d e n c y  t o  consume,  

w h i l e  Bes t  and Gember l ing  (1977) found a maximal l e a r n e d  

s a f e t y  e f f e c t  w i th  a s i x  hour  d e l a y .  These i n c r e a s e s  in  

consum pt ion  f o l l o w i n g  e x p o su re  a r e  c o n s i s t e n t  w i th  t h e  id ea  

t h a t  t a s t e  ex p o s u re  l e a d s  t o  i n c r e a s e s  in  r e s p o n s e  

s t r e n g t h .

The c o n d i t i o n s  t h a t  f a i l  t o  p roduce  a p r e e x p o s u r e  

e f f e c t  a r e  a l s o  c o n s i s t e n t  w i t h  e x p e c t a t i o n s  from a 

r e s p o n s e  s t r e n g t h - a n a l y s i s . K a la t  (1977b) r e p o r t e d  no 

p r e e x p o s u r e  e f f e c t  when h i s  a n im a l s  t a s t e d  b u t  d i d  n o t  

consume a s o l u t i o n .  P a r t  o f  t h e  r e i n f o r c e m e n t  t h a t  

p ro d u c e s  an i n c r e a s e  i n  consummatory r e s p o n s e  s t r e n g t h  

comes from normal p o s t - i n g e s t i o n a l  c o n s e q u e n c e s .  I f  t h e s e  

c o n s e q u e n c es  a r e  removed, a s  i n  K a l a t ' s  (1977b) p r o c e d u r e ,  

r e s p o n s e  s t r e n g t h  sh o u ld  n o t  i n c r e a s e ,  and t h e  p r e e x p o s u r e  

e f f e c t  sh o u ld  n o t  be d e t e c t e d .
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Domjan and Bowman (1974) found no p r e e x p o s u r e  e f f e c t  

w i th  a 2% s a c c h a r i n  s o l u t i o n .  C o r r e s p o n d i n g l y ,  t h e y  f a i l e d  

to  f i n d  any i n c r e a s e  in  p r e f e r e n c e  f o r  t h i s  s a c c h a r i n  

s o l u t i o n  in  a g roup  g iv e n  two e x p o s u r e s  b u t  n o t  p o i s o n e d ;  

a l t h o u g h  a l l  o t h e r  c o n c e n t r a t i o n s  p roduced  b o th  an i n c r e a s e  

in  con su m p t io n  and a l e a r n e d  s a f e t y  e f f e c t .  T h is  

c o r r e l a t i o n  i n d i c a t e s  t h a t  l e a r n e d  s a f e t y  i s  o n l y  found 

when t a s t e  e x p o s u re  l e a d s  t o  i n c r e a s e s  in  r e s p o n s e  

s t r e n g t h ,  s u g g e s t e d  by i n c r e a s e s  i n  amount consumed. 

F i n a l l y  B es t  (1975) r e p o r t e d  t h a t  p r e e x p o s u r e  r e t a r d e d  

p r e f e r e n c e  c o n d i t i o n i n g  a s  w e l l  a s  a v e r s i o n  c o n d i t i o n i n g .  

T h i s  i s  c o n s i s t e n t  w i th  t h e  r e s p o n s e - s t r e n g t h  

i n t e r p r e t a t i o n .  S t ro n g  r e s p o n s e s  a r e  r e s i s t a n t  t o  ch a n g e ,  

w h e th e r  t h e  change  be an i n c r e a s e  o r  d e c r e a s e .  

S t r e n g t h e n i n g  a r e s p o n s e  s h o u ld  make t h a t  r e s p o n s e  l e s s  

m o d i f i a b l e  in  g e n e r a l ,  n o t  m e r e ly  more r e s i s t a n t  to  

d e c r e a s e .

The p l a u s i b i l i t y  o f  t h i s  a n a l y s i s  would be i n c r e a s e d  

by a d e m o n s t r a t i o n  t h a t  f l a v o r  e x p o s u re  i n c r e a s e s  r e s p o n s e  

s t r e n g t h  in  a t e s t  s i t u a t i o n  s p e c i f i c a l l y  d e s ig n e d  to  

a s s e s s  r e s p o n s e  s t r e n g t h .  T h is  was a co m p l i sh ed  in  t h e  

p r e s e n t  s t u d y .  Animals  were g i v e n  a week o f  e x p o s u re  t o  a 

c a s e i n  s o l u t i o n ,  f o l lo w e d  by a s e r i e s  o f  c h o i c e  t e s t s .  The 

a n im a l s  chose  between t h e  f a m i l i a r  c a s e i n  and a n ove l  

s u c r o s e  o r  s a l i n e  s o l u t i o n  under  d i f f e r e n t  l e v e l s  o f  w a te r  

d e p r i v a t i o n .  These c h o i c e s  were compared to  t h e  c h o i c e
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r e s p o n s e s  o f  a n o t h e r  g ro u p  t e s t e d  in  t h e  same way, b u t  n o t  

exposed  to  c a s e i n  b e f o r e  t e s t i n g .  I t  was e x p e c t e d  t h a t

f a m i l i a r  c a s e i n  would be l e s s  r e s i s t a n t  t o  change  t h a n  

n o v e l  c a s e i n ,  d e m o n s t r a t i n g  e x p o s u re - p ro d u c e d  i n c r e m e n t s  in  

r e s p o n s e  s t r e n g t h .

Method

S u b j e c t s .

The s u b j e c t s  were 28 male Long-Evans hooded r a t s ,  

120-150 days  o ld  a t  t h e  s t a r t  o f  t e s t i n g .  P r e v io u s  t a s t e  

e x p e r i e n c e  was l i m i t e d  to  P u r in a  l a b  chow and w a t e r .  

A p p a r a t u s .

Choice  t e s t i n g  was co n d u c ted  in  s t e e l  c ag es  i d e n t i c a l  

t o  t h e  home c a g e s ,  e x c e p t  f o r  two g r a d u a t e d  d r i n k i n g  t u b e s  

c e n t e r e d  on t h e  f r o n t  w a l l .  The d r i n k i n g  t u b e s  had ru b b e r  

s t o p p e r s  w i th  s t a i n l e s s - s t e e l  s p o u t s .  The s o l u t i o n s  used 

were i d e n t i c a l  to  t h e  s o l u t i o n s  used in  t h e  p r e v i o u s  

s t u d i e s .

P r o c e d u r e .

A l l  a n im a l s  were a d a p te d  to  a 2 3 .5  h r  

w a t e r - d e p r i v a t i o n  s c h e d u l e .  T h is  was f o l lo w e d  by sev en  

days  o f  f a m i l i a r i z a t i o n  t r a i n i n g .  Animals  i n  t h e  c a s e i n  

f a m i l i a r  g ro u p  (N=12) were g i v e n  20 ml o f  c a s e i n  i n  a s m a l l  

c e ra m ic  d i s h  a t  t h e  r e g u l a r l y  s c h e d u le d  d r i n k i n g  t i m e .  The 

d i s h  was removed 20 min l a t e r ,  and 1 h r  a f t e r  t h e  

i n t r o d u c t i o n  o f  c a s e i n ,  a n im a l s  were g iv e n  20 min o f  w a t e r .
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Animals  in  t h e  c a s e i n  n o v e l  g ro u p  (N=16) were t r e a t e d  i n  

e x a c t l y  t h e  same way, e x c e p t  t h a t  w a t e r ,  r a t h e r  th a n  

c a s e i n ,  was p r e s e n t e d .  T h is  week was fo l lo w e d  by 3 days  o f  

e x p o su re  to  t h e  c h o i c e  t e s t i n g  p r o c e d u r e ,  w i th  w a te r  

a v a i l a b l e  in  t h e  two d r i n k i n g  t u b e s .  The p u rp o se  o f  t h i s  

p e r i o d  was to  f a m i l i a r i z e  t h e  a n im a ls  w i th  t h e  t e s t  

p r o c e d u r e ,  and t o  check f o r  s i d e  b i a s .  For t h e  p u r p o s e s  o f  

c h o i c e  t e s t i n g  th e  g ro u p s  were d i v i d e d  in  f o u r .  Each o f  

t h e  f o u r  g ro u p s  (N=3 o r  4) r e c e i v e d  a d i f f e r e n t  amount o f  

w a te r  b e f o r e  t h e  c h o i c e  t e s t ,  e i t h e r  0 ,  5, 10, o r  15 ml. 

Water  was p r e s e n t e d  in  t h e  home c a g e s  1 /2  h r  b e f o r e  t h e  

c h o i c e  t e s t .  On th e  f i r s t  t e s t  day h a l f  t h e  a n im a l s  chose  

be tween c a s e i n  and s u c r o s e ,  and h a l f  between c a s e i n  and 

s a l i n e .  On th e  second t e s t  day t h e  u n t e s t e d  a l t e r n a t i v e  

was p r e s e n t e d  w i th  c a s e i n .  The o r d e r  o f  p r e s e n t a t i o n  was 

b a la n c e d  a c r o s s  g r o u p s .  The two t e s t  days  were s e p a r a t e d  

by 4 days  o f  w a te r  m a in t e n a n c e .

R e s u l t s

A n a l y s i s  o f  t o t a l  i n t a k e  on t h e  two t e s t  days  showed 

t h a t  c a s e i n  consum pt ion  was s i g n i f i c a n t l y  g r e a t e r  in  th e  

f a m i l i a r  g roup  th a n  in  t h e  n ove l  g ro u p  (p < .0 1 ,  a l l  r e s u l t s  

based  on t - t e s t s ) , a l t h o u g h  th e  t o t a l  amount o f  f l u i d  

i n t a k e  d id  n o t  d i f f e r .  The i n c r e a s e  in  c a s e i n  consu m p t io n  

in  th e  f a m i l i a r  g roup  produced  a s i g n i f i c a n t  b e tw ee n -g ro u p s  

d i f f e r e n c e  in  s a l i n e  i n t a k e ,  w i t h  t h e  f a m i l i a r  g ro u p



70

i n g e s t i n g  c o n s i d e r a b l y  l e s s  s a l i n e  (p C .O l ) .  T o t a l  s u c r o s e  

i n t a k e  d id  n o t  d i f f e r  between t h e  two c a s e i n  c o n d i t i o n s .  

I f  c a s e i n  consum pt ion  i s  c o n s i d e r e d  a s  an i n t e r f e r i n g  

o p e r a t i o n  w i th  r e s p e c t  to  s a l i n e  and s u c r o s e  co n su m p t io n ,  

th e n  t h e s e  r e s u l t s  i n d i c a t e  t h a t  s u c r o s e  was l e s s  d i s r u p t e d  

th a n  s a l i n e  i n g e s t i o n .

Choice  m e a s u r e s ,  p r e s e n t e d  in  t h e  l e f t  p a n e l s  o f  

F i g u r e s  4 and 5, d i s p l a y  a complex p a t t e r n  o f  i n t e r a c t i o n  

w i th  p r e w a t e r i n g  and ty p e  o f  s o l u t i o n .  For  t h e  n ove l  

g r o u p ,  c a s e i n  was r e l a t i v e l y  u n p r e f e r r e d .  Choice  o f  c a s e i n  

d e c l i n e d  w i th  i n c r e a s e s  in  p r e w a t e r i n g ,  f o r  b o th  t h e  s a l i n e  

and s u c r o s e  c h o i c e  t e s t s .  T h is  i s  t h e  e x p e c te d  p a t t e r n  i f  

c a s e i n  i s  a weaker i n g e s t i o n  r e s p o n s e  t h a n  s a l i n e  o r  

s u c r o s e  c o n su m p t io n .  The f a m i l i a r  g roup  d i s p l a y e d  a much 

h i g h e r  l e v e l  o f  p r e f e r e n c e  f o r  c a s e i n  s o l u t i o n  in  b o th  

c h o i c e  t e s t s .  When f a m i l i a r  c a s e i n  was t e s t e d  a g a i n s t  

n o v e l  s a l i n e ,  p r e w a t e r i n g  i n c r e a s e d  c a s e i n  p r e f e r e n c e ,  

i n d i c a t i n g  t h a t  c a s e i n  consum pt ion  was l e s s  a f f e c t e d  by 

p r e w a t e r i n g  t h a n  s a l i n e  i n g e s t i o n .  When f a m i l i a r  c a s e i n  

was t e s t e d  a g a i n s t  s u c r o s e ,  p r e w a t e r i n g  had complex 

e f f e c t s .  With 5 ml p r e w a t e r i n g ,  p r e f e r e n c e  f o r  c a s e i n  

i n c r e a s e d ,  b u t  w i th  f u r t h e r  i n c r e a s e s  in  p r e w a t e r i n g ,  

c a s e i n  p r e f e r e n c e  d e c r e a s e d .  The r e v e r s a l  o f  t h i s  f u n c t i o n  

would o c c u r  a t  10 ml,  r a t h e r  t h a n  a t  5 ml ,  i f  t h e  ex t rem e  

d a t a  from one an imal  were e x c l u d e d .  R e v e r s a l  o f  t h e
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F i g u r e  4. For t h e  c a s e i n  n o v e l  g ro u p  p a n e l  A shows th e  

p e r c e n t a g e  o f  c a s e i n  consumed in  a 20-min c h o ic e  t e s t  a s  a 

f u n c t i o n  o f  s i z e  o f  w a te r  p r e l o a d ,  w i th  e i t h e r  s u c r o s e  o r  

s a l i n e  a s  t h e  a l t e r n a t i v e .  Pane l  B shows t h e  t o t a l  amount 

o f  s a l i n e  o r  s u c r o s e  consumed d u r in g  t h e  t e s t .
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F i g u r e  5. For t h e  c a s e i n  f a m i l i a r  g roup  p a n e l  A shows t h e  

p e r c e n t a g e  o f  c a s e i n  consumed in  a 20-min c h o i c e  t e s t  a s  a 

f u n c t i o n  o f  s i z e  o f  w a te r  p r e l o a d ,  w i t h  e i t h e r  s u c r o s e  o r  

s a l i n e  a s  t h e  a l t e r n a t i v e .  P ane l  B shows t h e  t o t a l  amount 

o f  s a l i n e  o r  s u c r o s e  consumed.
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p r e f e r e n c e  s h i f t  i s  c au se d  by an i n c r e a s e  in  s u c r o s e  

consum pt ion  a s  t h e  p r e l o a d  i n c r e a s e s  in  s i z e .

To compare t h e  r e s i s t a n c e  o f  c a s e i n  consu m p t io n  to  

p r e w a t e r i n g  in  t h e  two g r o u p s ,  t o t a l  c a s e i n  consum pt ion  was 

e x p r e s s e d  r e l a t i v e  t o  consum pt ion  w i th  0 ml p r e w a t e r i n g .  

These r e l a t i v e  m e a s u r e s ,  d i s p l a y e d  in  F i g u r e  6 ,  i n d i c a t e  

t h a t  consum pt ion  o f  c a s e i n  in  t h e  n o v e l  g ro u p  was more 

d i s r u p t e d  by p r e w a t e r i n g  th a n  consum pt ion  in  t h e  f a m i l i a r  

g r o u p .

I
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F i g u r e  6 .  R e l a t i v e  d e c r e a s e  i n  c a s e i n  consum pt ion  a s  a 

f u n c t i o n  o f  s i z e  o f  w a te r  p r e l o a d  f o r  a n im a l s  i n  t h e  

c a s e i n - f a m i l i a r  g ro u p  and t h e  c a s e i n - n o v e l  g ro u p .
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D i s c u s s i o n

These r e s u l t s  d e m o n s t r a t e  t h a t  e x p o su re  to  r e l a t i v e l y  

u n p r e f e r r e d  c a s e i n  was e f f e c t i v e  i n  i n c r e a s i n g  c a s e i n  

p r e f e r e n c e  and th e  r e s p o n s e  s t r e n g t h  o f  c a s e i n  i n g e s t i o n .  

The i n c r e a s e  in  r e s p o n s e  s t r e n g t h  was r e v e a l e d  by t h e  

g r e a t e r  r e s i s t a n c e  o f  c a s e i n  consum pt ion  t o  p r e w a t e r i n g  in  

t h e  f a m i l i a r  g r o u p ,  and by t h e  t e n d e n c y  o f  p r e f e r e n c e  f o r  

c a s e i n  in  t h e  f a m i l i a r  g ro u p ,  b u t  n o t  th e  n ove l  g r o u p ,  to  

i n c r e a s e  w i th  p r e w a t e r i n g .  Th is  s tu d y  a l s o  s u p p o r t e d  t h e  

r e s u l t s  o f  e a r l i e r  s t u d i e s  showing s a l i n e  i n g e s t i o n  to  be a 

weaker  r e s p o n s e  t h a n  s u c r o s e  i n g e s t i o n .

The p r e s e n t  r e s u l t s  l e n d  c r e d i b i l i t y  t o  t h e  

i n t e r p r e t a t i o n  o f  f l a v o r  p r e e x p o s u r e  e f f e c t s  g i v e n  in  t h e  

i n t r o d u c t i o n  to  t h i s  s t u d y .  K a l a t  (1977b) has  r e c e n t l y  

r a i s e d  o b j e c t i o n  t o  a r e i n f o r c e m e n t  i n t e r p r e t a t i o n .  

Because  a r e i n f o r c e m e n t  i n t e r p r e t a t i o n  has  n o t  s e r i o u s l y  

been c o n s i d e r e d  in  t h e  t a s t e - a v e r s i o n  l i t e r a t u r e  b e f o r e ,  

K a l a t ' s  c r i t i c i s m s  w i l l  be t a k e n  in  t u r n .

K a l a t ' s  (1977b) c r i t i c i s m s  s tem from a c o n c e p t i o n  o f  

r e i n f o r c e m e n t  t h a t  d i f f e r s  s i g n i f i c a n t l y  from t h e  

c o n c e p t i o n  u n d e r l y in g  t h i s  r e s e a r c h .  In  h i s  f i r s t  two 

c r i t i c i s m s ,  K a l a t  s t a t e s  t h a t  a r e i n f o r c e m e n t  

i n t e r p r e t a t i o n  i s  d i s c r e d i t e d  by t h e  f i n d i n g s  o f  a 

p r e e x p o s u r e  e f f e c t  under  c o n d i t i o n s  o f  "no r e i n f o r c e m e n t " .  

P re e x p o su re  e f f e c t s  have been o b t a i n e d  w i th  " n o n - n u t r i t i v e "  

s u b s t a n c e s  such as  s a l i n e  and s a c c h a r i n  (Domjan and Bowman,
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1974; K a l a t ,  1 9 7 7 a ) .  But K a la t  u s e s  a c o n c e p t  o f  

r e i n f o r c e m e n t  t h a t  does  n o t  have wide c u r r e n c y .  K a l a t

i d e n t i f i e s  n u t r i t i v e  p r o p e r t i e s  a s  r e i n f o r c i n g ,  a l t h o u g h  

t h e r e  i s  no b a s i s  f o r  such an i d e n t i f i c a t i o n .  Both s a l i n e  

and s a c c h a r i n  have been shown to  be e f f e c t i v e  r e i n f o r c e r s  

( se e  K l ing  & S c h r i e r ,  1 9 7 1 ) .  In a r e l a t e d  c r i t i c i s m ,  K a la t  

c i t e s  f i n d i n g s  o f  p r e e x p o s u r e  e f f e c t s  i n  w a t e r - s a t i a t e d

a n im a l s  (Domjan & Bowman, 1974; S e i g e l ,  1974) . Here K a la t  

i d e n t i f i e s  r e i n f o r c i n g  a b i l i t y  w i th  d r i v e - r e d u c i n g  a b i l i t y ,  

b u t  t h i s  i d e n t i f i c a t i o n  h a s  been u n t e n a b l e  f o r  d e c a d e s

( e . g . ,  S h e f f e l d ,  Roby, & Cam pbel l ,  1954) .  A d d i t i o n a l l y ,  

t h e  f a c t  t h a t  th e  s a t i a t e d  a n im a l s  w i l l i n g l y  i n g e s t e d  a 

s o l u t i o n  i s  an i n d i c a t i o n  t h a t  consum pt ion  s t i l l  r e t a i n e d  

r e i n f o r c i n g  a b i l i t y .

K a l a t  c o n t e n d s  t h a t  i f  r e i n f o r c e m e n t  i s  an i m p o r t a n t  

p a r t  o f  t a s t e - a v e r s i o n  l e a r n i n g ,  th e n  we sh o u ld  e x p e c t  t o  

f i n d  an i n v e r s e  r e l a t i o n  between t h e  amount o f  a s o l u t i o n  

i n g e s t e d  and c o n d i t i o n e d  a v e r s i o n  s t r e n g t h  ( K a l a t ,  1 976) .  

I n s t e a d  i t  i s  found t h a t  amount consumed, when d u r a t i o n  i s  

h e ld  c o n s t a n t ,  has  no r e l a t i o n  t o  a v e r s i o n  s t r e n g t h .  There  

a r e  two r e p l i e s  to  t h i s  c r i t i c i s m .  F i r s t ,  v a r i a t i o n s  in  

t h e  amount o f  a r e i n f o r c e r  o f t e n  do n o t  p ro d u ce  any 

d e t e c t a b l e  b e h a v i o r a l  e f f e c t s  on i n s t r u m e n t a l  b e h a v io r  

(K ling  & S c h r i e r ,  1 9 7 1 ) ,  b u t  t h i s  has  n o t  been  t a k e n  to  

mean t h a t  r e i n f o r c e m e n t  does  n o t  a f f e c t  i n s t r u m e n t a l  

b e h a v i o r .  Second,  d ep en d in g  on how amount i s  m e a su re d ,  i t
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be can shown to  have p o w e r fu l  e f f e c t s  on t a s t e - a v e r s i o n  

l e a r n i n g .  I f  v a r i a t i o n  in  t h e  number o f  e x p o s u r e s  to  a 

s o l u t i o n  i s  t a k e n  a s  a v a r i a t i o n  in  amount ,  t h e n  t h e r e  i s  a 

d i r e c t  r e l a t i o n  be tween amount o f  r e i n f o r c e m e n t  and 

i n t e r f e r e n c e  w i th  t a s t e - a v e r s i o n  c o n d i t i o n i n g  ( E l k i n s ,  

1 9 7 3 ) .  K a l a t ,  however ,  p r o b a b l y  means t o  r e f e r  to  

v a r i a t i o n  o f  amount w i t h i n  a s i n g l e  t a s t e  e x p o s u r e .  But in  

t h i s  c a s e  K a l a t ' s  c r i t i c i s m  l o s e s  some o f  i t s  f o r c e .  

K a l a t ' s  g e n e r a l  a rgum ent  r e q u i r e s  t h a t  a m a n i p u l a t i o n  t h a t  

h as  been shown to  a f f e c t  r e i n f o r c e m e n t  v a lu e  have no e f f e c t  

when a p p l i e d  i n  an a v e r s i o n  c o n d i t i o n i n g  p r o c e d u r e .  

U n f o r t u n a t e l y ,  t h e r e  a r e  no d a t a  t h a t  would a l l o w  th e  

com par ison  t h a t  K a la t  w ish es  to  make. A s t u d y  i s  needed

t h a t  compares  t h e  e f f e c t i v e n e s s  o f  v a r i a t i o n s  in  t h e  s i z e  

o f  a r e i n f o r c e r  t h a t  i s  p r e s e n t e d  o n ly  once t o  a s u b j e c t .

K a l a t ' s  f i n a l  o b j e c t i o n  to  a r e i n f o r c e m e n t  a c c o u n t  

draws upon d a t a  from t h e  t w o - p r e s e n t a t i o n  p r o c e d u r e  o f  

K a l a t  and Rozin (1973) . I t  has  been d e m o n s t r a t e d  t h a t  

i n c r e a s i n g  t h e  i n t e r v a l  be tween t h e  two t a s t e s  r e d u c e s  t h e

c o n d i t i o n a b i l i t y  o f  t h e  f l a v o r  (B es t  & B a r k e r ,  1977;

K a l a t ,  1977b) .  A r e i n f o r c e m e n t  a c c o u n t  would have to  

a s s e r t  t h a t  t h e  e f f e c t i v e n e s s  o f  t h e  r e i n f o r c e r  i n c r e a s e s  

a s  t h e  t e m p o ra l  i n t e r v a l  be tween p r e s e n t a t i o n s  i s

i n c r e a s e d .  The s i m i l a r i t y  in  t h e  form o f  t h e  f u n c t i o n  

r e l a t i n g  i n c r e a s e s  i n  p r e f e r e n c e  w i th  t im e  s i n c e  t e s t i n g  

( e . g . ,  S e i g e l ,  1 9 7 4 ) ,  and t h e  d e c r e a s i n g  f u n c t i o n  f o r
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c o n d i t i o n e d  a v e r s i o n  s t r e n g t h  w i th  l o n g e r  t a s t e - i l l n e s s  

i n t e r v a l s  i s  c o n s i s t e n t  w i th  t h i s  p o s s i b i l i t y .  In

a d d i t i o n ,  a v a r i e t y  o f  s t u d i e s  from t h e  massed  v e r s u s

spaced  t r i a l s  l i t e r a t u r e  s u p p o r t  t h e  n o t i o n  t h a t  

r e i n f o r c e m e n t s  spaced  in  t im e  a r e  more e f f e c t i v e  t h a n  

massed r e i n f o r c m e n t s  ( H a l l ,  1966) .

A p l a u s i b l e  b a s i s  f o r  t h e  i n c r e a s e  i n  r e i n f o r c e r  

e f f e c t i v e n e s s  w i th  i n c r e a s i n g  tem p o ra l  s e p a r a t i o n  i s  to  

assume t h a t  t h e  r e s p o n s e - s t r e n g t h  in c r e m e n t  from a 

r e i n f o r c e r  i s  r e l a t e d  to  t h e  sum o f  a l l  t h e

p o s t - i n g e s t i o n a l  co n se q u e n c e s  o f  co n s u m p t io n ,  and t h a t  

t h e s e  c o n se q u e n c es  a r e  ex te n d e d  o v e r  a p e r i o d  o f  t i m e .  I f  

a second r e i n f o r c e r  i s  d e l i v e r e d  d u r in g  t h i s  p e r i o d  o f  

summation,  i t  may i n t e r f e r e  w i th  t h e  f i r s t  r e i n f o r c e r .  

T h is  s p e c u l a t i v e  a c c o u n t  l e a d s  t o  t h e  e x p e c t a t i o n  t h a t  

t h e r e  w i l l  be a t em p o ra l  l i m i t  on t h e  e f f e c t i v e n e s s  of  

s e p a r a t i o n  be tween  t h e  two r e i n f o r c e r s .  On t h e  o t h e r  hand ,  

l e a r n e d  s a f e t y  p r e d i c t s  i n c r e a s i n g  i n t e r f e r e n c e  w i th  

i n c r e a s i n g  s e p a r a t i o n .  Data a d d r e s s e d  t o  t h i s  p o i n t  have 

been c o l l e c t e d  by B es t  (B es t  & B a r k e r ,  1977; B e s t  &

G em b er l in g ,  1 9 7 7 ) ,  and show t h a t  t h e  i n t e r f e r e n c e  e f f e c t  

does  n o t  i n c r e a s e  w i th  s e p a r a t i o n  o f  t h e  t a s t e s  above fo u r  

h o u r s .  T h is  f i n d i n g  i s  c o n s i s t e n t  w i th  t h e  r e i n f o r c e m e n t  

i n t e r p r e t a t i o n .



IV. GENERAL DISCUSSION EXPERIMENTS 1-2

The f i r s t  e x p e r i m e n t s  have a t t e m p t e d  t o  d e m o n s t r a t e  

t h a t  t a s t e  s a l i e n c e  r e l a t i o n s  can be reduced  to  d i f f e r e n c e s  

in  consummatory r e s p o n s e  s t r e n g t h .  These e x p e r i m e n t s  have 

shown t h a t  t h e  o r d e r i n g  o f  t a s t e  s a l i e n c e s  commonly 

o b t a i n e d  c o r r e s p o n d s  t o  t h e  o r d e r i n g  o f  r e s p o n s e  s t r e n g t h s ,  

as  a s s e s s e d  by a r e s i s t a n c e  to  p r e w a t e r i n g  t e s t .  I t  was 

a l s o  shown t h a t  r e p e a t e d  e x p o s u re  t o  a f l a v o r  p r o d u c e s  

i n c r e a s e s  in  consummatory r e s p o n s e  s t r e n g t h .  A 

r e s p o n s e - s t r e n g t h  i n t r e p r e t a t i o n  o f  t a s t e - a v e r s i o n  l e a r n i n g  

p r o v i d e s  a b a s i s  f o r  p r e d i c t i n g  s a l i e n c e  r e l a t i o n s ,  

a c c o u n t s  f o r  t h e  r e l a t i o n  be tween n eo p h o b ia  and 

c o n d i t i o n i n g ,  and o f f e r s  a s a t i s f a c t o r y  a c c o u n t  o f  

p r e e x p o s u r e  e f f e c t s .  A l l  o f  t h i s  i s  a c h i e v e d  w i t h o u t  t h e  

i n t r o d u c t i o n  o f  p r i n c i p l e s  un ique  to  food a v e r s i o n

l e a r n i n g .

The r e s p o n s e - s t r e n g t h  a n a l y s i s  r e c e i v e s  a d d i t i o n a l  

s u p p o r t  from a s e r i e s  o f  o b s e r v a t i o n s  by C a r r o l l  (1975) .  

C a r r o l l  s t u d i e d  t h e  e f f e c t s  o f  s a c c h a r i n  c o n c e n t r a t i o n  and 

t a s t e  f a m i l i a r i t y  on a v e r s i o n  c o n d i t i o n i n g ,  e x t i n c t i o n ,  and 

n e o p h o b ia .  A l l  o f  h e r  r e s u l t s  a r e  c o n s i s t e n t  w i th  

e x p e c t a t i o n s  based  on t h e  p r e s e n t  a n a l y s i s .

C a r o l l  (1975) r e p o r t e d  t h a t  i n c r e a s e s  in  s a c c h a r i n  

c o n c e n t r a t i o n  p roduced  i n c r e a s e s  in  c o n d i t i o n e d  a v e r s i o n s  -  

i . e . ,  s t r o n g e r  s a c c h a r i n  c o n c e n t r a t i o n s  were more s a l i e n t .

82
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The more s a l i e n t  c o n c e n t r a t i o n s  a l s o  p roduced  g r e a t e r  

n e o p h o b ia ,  a s  would be e x p e c t e d  o f  weaker  consummatory 

r e s p o n s e s .  A d d i t i o n a l l y ,  i t  f o l l o w s  t h a t  i f  r e s p o n s e  

s t r e n g t h  u n d e r l i e s  s a l i e n c e ,  r a t e  o f  r e c o v e r y  from a 

c o n d i t i o n e d  a v e r s i o n  sh o u ld  v a r y  w i th  " s a l i e n c e " .  T h i s  was 

t h e  c a s e  in  C a r r o l l ' s  s t u d y .  S t r o n g e r  r e s p o n s e s ,  o r  l e s s  

s a l i e n t  t a s t e s ,  d i s p l a y e d  more r a p i d  e x t i n c t i o n .  T h is  

d i f f e r e n c e  in  e x t i n c t i o n  r a t e s  rem ained  even when 

a d j u s t m e n t s  were made f o r  d i f f e r e n t  l e v e l s  o f  s u p p r e s s i o n .

C a r r o l l  (1975) a l s o  c o n d u c te d  a s e r i e s  o f  s t u d i e s  on 

t h e  e f f e c t s  o f  t a s t e  e x p o s u r e .  From t h e  r e s p o n s e  s t r e n g t h  

a c c o u n t  i t  i s  e x p e c t e d  t h a t  e x p o s u re  w i l l  p roduce  i n c r e a s e d  

r e s i s t a n c e  t o  a v e r s i o n  c o n d i t i o n i n g ,  and i n c r e a s e d  

c o n su m p t io n .  C a r r o l l  o b t a i n e d  b o th  e f f e c t s .  The 

r e s p o n s e - s t r e n g t h  a n a l y s i s  a l s o  l e a d s  t o  t h e  e x p e c t a t i o n  

t h a t  weaker r e s p o n s e s  sh o u ld  c o n t i n u e  to  r e c e i v e  in c r e m e n t s  

in  r e s p o n s e  s t r e n g t h  f o r  a g r e a t e r  number o f  f l a v o r  

e x p o s u re s  th an  s t r o n g  r e s p o n s e s .  T h i s  p r e d i c t i o n  f o l l o w s  

from t h e  o b s e r v a t i o n  t h a t  s t r o n g  r e s p o n s e s  a r e  i n i t i a l l y  

c l o s e r  t o  t h e i r  a s y m p t o t i c  l e v e l s  o f  r e s p o n s e  s t r e n g t h  th a n  

weaker  r e s p o n s e s ,  a s  i n d i c a t e d  by t h e  d a t a  on neop h o b ia  and 

r e s p o n s e  s t r e n g t h  ( C a r r o l l ,  1 9 7 5 ) .  F u r th e r m o r e ,  s t r o n g  

consummatory r e s p o n s e s  a r e  e x p e c t e d  t o  be more p o w er fu l  

r e i n f o r c e r s  t h a n  weak consummatory r e s p o n s e s .  T h e r e f o r e ,  a 

long  s e r i e s  o f  f l a v o r  e x p o s u r e s  s h o u ld  f i n d  s t r o n g  

r e s p o n s e s  a t  a sy m p to te  o f  r e s p o n s e  s t r e n g t h  e a r l y  in  t h e
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s e r i e s ,  w h i l e  weaker r e s p o n s e s  c o n t i n u e  to  i n c r e a s e  i n

s t r e n g t h  w i th  a d d i t i o n a l  f l a v o r  e x p o s u r e s .  In

t a s t e - a v e r s i o n  c o n d i t i o n i n g  t h i s  sh o u ld  be r e f l e c t e d  in  

d i f f e r e n c e s  i n  e x p o su re  p roduced  d e c re m e n ts  i n  a v e r s i o n

s t r e n g t h .  W i th in  a few s e s s i o n s  maximal e x p o s u re - p ro d u c e d  

i n t e r f e r e n c e  w i th  c o n d i t i o n i n g  sh o u ld  be r each ed  f o r  s t r o n g  

r e s p o n s e s  b u t  w i th  weaker r e s p o n s e s  e x p o s u re  sh o u ld  

c o n t i n u e  to  p roduce  i n t e r f e r e n c e  w i th  c o n d i t i o n i n g  f o r  many 

a d d i t i o n a l  s e s s i o n s .  These p r e d i c t i o n s  a r e  co n f i rm ed  by 

t h e  r e s u l t s  o f  C a r r o l l ' s  (1975) t h i r d  e x p e r i m e n t .  

Comparisons  o f  t h e  consum pt ion  o f  .5%, 1% and 2% s a c c h a r i n  

i n d i c a t e d  t h a t  consum ption  l e v e l s  re a c h e d  a sy m p to te  more

r a p i d l y  f o r  weaker c o n c e n t r a t i o n s  ( s t r o n g e r  r e s p o n s e s )  . In 

ag reem en t  w i th  t h i s  m ea su re ,  r e p e a t e d  t a s t e  e x p o su re  

c o n t i n u e d  to  a f f e c t  c o n d i t i o n i n g  to  t h e  more c o n c e n t r a t e d  

s o l u t i o n s  f o r  a l o n g e r  p e r i o d  o f  t i m e .  For t h e  .5% g r o u p ,  

e x p o s u re  beyond t h e  e i g h t h  day d id  n o t  l e a d  t o  f u r t h e r  

i n c r e a s e s  i n  r e s i s t a n c e  to  c o n d i t i o n i n g ,  w h i l e  r e s i s t a n c e  

t o  c o n d i t i o n i n g  i n c r e a s e d  w i th  e x p o su re  f o r  21 d ay s  f o r  

a n im a l s  in  t h e  1% and 2% g r o u p s .

F i n a l l y ,  C a r r o l l  (1975) r e p o r t e d  a s tu d y  on enhanced 

n e o p h o b ia .  Groups o f  r a t s  were made i l l  w h i l e  d r i n k i n g  

w a t e r ,  a l low ed  to  r e c o v e r ,  and th e n  t e s t e d  f o r  t h e i r

w i l l i n g n e s s  to  consume d i f f e r e n t  c o n c e n t r a t i o n s  o f  

s a c c h a r i n .  The enhanced neophob ia  g ro u p s  were compared to  

g ro u p s  g iv e n  s a c c h a r i n - L i C l  p a i r i n g s ,  and u n t r e a t e d  c o n t r o l
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g r o u p s .  The p r e s e n t  a n a l y s i s  assumes  t h a t  t h e  p a t t e r n  o f  

s u p p r e s s i o n  depends  o n ly  upon t h e  r e l a t i v e  s t r e n g t h s  o f  t h e  

r e s p o n s e s .  The p a t t e r n  o f  s u p p r e s s i o n  sh o u ld  remain  

i n v a r i a n t  o ver  a l l  o p e r a t i o n s  t h a t  a f f e c t  t h e  r e s p o n s e s  

e q u a l l y .  C o n s i s t e n t  w i th  t h e  r e s p o n s e  s t r e n g t h  a c c o u n t ,  

C a r r o l l ' s  enhanced  neop h o b ia  g ro u p s  d i s p l a y e d  a p a t t e r n  o f  

s u p p r e s s i o n  i d e n t i c a l  t o  s a c c h a r i n - L i C l  g r o u p s .  Enhanced 

neop h o b ia  was g r e a t e r  to  more c o n c e n t r a t e d  s o l u t i o n s ,  t h e  

same s o l u t i o n s  t h a t  s u p p o r t e d  s t r o n g e r  c o n d i t i o n e d  

a v e r s i o n s .  Not o n ly  was t h e  p a t t e r n  o f  s u p p r e s s i o n  

i d e n t i c a l  be tween t h e  enhanced  neophob ia  g ro u p  and t h e  

c o n d i t i o n e d  a v e r s i o n  g r o u p s ,  b u t  q u a n t i t a t i v e l y  t h e  e f f e c t s  

were s i m i l a r .  For t h e  most  c o n c e n t r a t e d  s o l u t i o n  t h e  

l e a r n e d  a v e r s i o n  c o u ld  n o t  be d i s t i n g u i s h e d  from th e  

enhanced neophob ic  r e a c t i o n .

The c o r r e s p o n d e n c e  be tween s a l i e n c e  and th e  o r d e r i n g  

o f  enhanced  neophob ia  e f f e c t s  r a i s e s  a s e r i o u s  q u e s t i o n  

a b o u t  t h e  u t i l i t y  o f  t h e  t a s t e  s a l i e n c e  c o n c e p t .  As 

o r i g i n a l l y  i n t r o d u c e d ,  t h e  c o n c e p t  was d e f i n e d  as  " . .  t h e  

t e n d e n c y  o f  a s o l u t i o n  to  be a s s o c i a t e d  w i th  s u b s e q u e n t  

p o i s o n i n g " ( K a l a t  & R o z in ,  1970) .  But C a r o l l ' s  (1975) 

f i n d i n g s  show t h a t  t h e  same p a t t e r n  o f  s u p p r e s s i o n  i s  

o b t a i n e d  w he the r  a s o l u t i o n  i s  p a i r e d  w i th  p o i s o n i n g  o r  

u n p a i r e d  w i th  p o i s o n i n g .  T h i s  s u g g e s t s  t h a t  some p r o p e r t y  

b e s i d e s  s a l i e n c e  u n d e r l i e s  t h e  r e l a t i o n .

The u t i l i t y  o f  t h e  s a l i e n c e  c o n c e p t  i s  f u r t h e r
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q u e s t i o n e d  by r e s u l t s  o f  Domjan ( 1 9 7 7 ) .  Domjan

i n v e s t i g a t e d  t h e  p r im a r y  s u p p r e s s i v e  e f f e c t s  o f  

L iC l - in d u c e d  i l l n e s s .  Animals  were i n j e c t e d  w i th  LiCl and 

30 min l a t e r  g i v e n  a consum pt ion  t e s t ,  w i th  c o n c e n t r a t i o n s  

o f  s a c c h a r i n  s i m i l a r  t o  t h o s e  used  by C a r r o l l  (1 9 7 5 ) .  

Domjan (1977) found t h a t  i l l n e s s  p roduced  g r e a t e r  

s u p p r e s s i o n  o f  consum ption  w i th  s t r o n g e r  c o n c e n t r a t i o n s ,  

th e  same s o l u t i o n s  t h a t  have  been shown to  be more

" s a l i e n t "  ( C a r r o l l ,  1975; G a r c i a  e t  a l .  , 1 9 7 7 ) ,  and t h e  

same c o n c e n t r a t i o n s  t h a t  have  been shown to  be more

s u s c e p t i b l e  t o  enhanced  n e o p h o b ia .  In s u p p o r t  o f  t h e  

p r e s e n t  i n t e r p r e t a t i o n  o f  t a s t e  e x p o s u r e ,  Domjan (1977) 

r e p o r t e d  t h a t  i l l n e s s - m e d i a t e d  s u p p r e s s i o n  was reduced  by 

t a s t e  p r e e x p o s u r e .  T h is  i s  t o  be e x p e c t e d  i f  t a s t e  

e x p o su re  p r o d u c e s  i n c r e a s e s  in  r e s p o n s e  s t r e n g t h .

From t h e s e  s t u d i e s  t h e  f o l l o w i n g  p a t t e r n  em erg es .  

Consumption o f  s a c c h a r i n  can  be s u p p r e s s e d  by p a i r i n g  

s a c c h a r i n  w i th  L iC l ,  by i n j e c t i n g  LiCl w h i l e  a n i m a l s  a r e  

consuming a n o t h e r  e d i b l e ,  o r  by i n j e c t i n g  LiCl s h o r t l y  

b e f o r e  t h e  consum ption  p e r i o d .  The c o n c e p t  o f  s a l i e n c e  

a p p l i e s  o n ly  t o  t h e  f i r s t  c a s e  a b o v e .  But t h e  same p a t t e r n  

o f  s u p p r e s s i o n  in  consum pt ion  i s  found w i th  a l l  t h e s e  

o p e r a t i o n s .  The n o t i o n  o f  t a s t e  s a l i e n c e  c a n n o t  e x p l a i n  

t h i s  c o r r e s p o n d e n c e .  There  i s  no r e a d i l y  a p p a r e n t  r e a s o n  

why a s s o c i a b l e  t a s t e s  sh o u ld  show g r e a t e r  enhanced  

n e o p h o b ia ,  o r  be more s u p p r e s s e d  i l l n e s s ,  o r  be more
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d i s r u p t e d  by p r e w a t e r i n g .  A l l  o f  t h e s e  changes  a r e ,  

however ,  c o n s i s t e n t  w i th  t h e  r e s p o n s e  s t r e n g t h  a c c o u n t .

One o f  t h e  m ajo r  i s s u e s  in  t a s t e - a v e r s i o n  l e a r n i n g  has  

c e n t e r e d  a round  t h e  " b e l o n g i n g n e s s "  phenomenon (G a rc ia  & 

K o e l l i n g ,  1 9 6 6 ) .  B e lo n g in g n e s s  r e f e r s  t o  d i f f e r e n t i a l  

s t i m u l u s  c o n t r o l  which r e s u l t s  when d r i n k i n g  i s  s u p p r e s s e d  

by induced  i l l n e s s  o r  by e l e c t r i c  sh o ck .  When e l e c t r i c  

shock  i s  t h e  a v e r s i v e  a g e n t ,  r a t s  l e a r n  t o  a v o id  a food 

s o u r c e  on t h e  b a s i s  o f  v i s u a l  o r  a u d i t o r y  c u e s ,  w h i l e  

f o l l o w i n g  i l l n e s s  a v o id a n c e  i s  g u id e d  by t a s t e .  The f u l l  

p a t t e r n  o f  r e s u l t s  i s  n o t  c o n s i s t e n t  w i t h  t h e  r e s p o n s e  

s t r e n g t h  a c c o u n t  o f  s t i m u l u s  e f f e c t i v e n e s s .  The 

o b s e r v a t i o n  t h a t  p o i so n e d  r a t s  a v o id  t h e  t a s t e  o f  a 

s o l u t i o n  i s ,  by i t s e l f ,  c o n s i s t e n t  w i th  t h e  p r e s e n t  

a c c o u n t .  T a s t e - m e d i a t e d  a v o id a n c e  i s  t h e  o b s e r v a t i o n  t h a t  

r a t s  who have been made i l l  w i l l  s u b s e q u e n t l y  d r i n k  more 

" b r i g h t - n o i s y "  w a te r  th a n  s a c c h a r i n  s o l u t i o n .  T h is  shows 

t h a t  w a te r  consum pt ion  i s  a s t r o n g e r  r e s p o n s e  th a n  

s a c c h a r i n  co n su m p t io n ,  c o n s i s t e n t  w i th  s t u d i e s  t h a t  show 

t h e  d i f f i c u l t y  o f  e s t a b l i s h i n g  a w a te r  a v e r s i o n  (Revusky & 

G a r c i a ,  1 9 7 1 ) .  A l s o ,  Domjan (1977) has  found t h a t  a n im a l s

t e s t e d  d u r in g  th e  p e r i o d  o f  LiCl i l l n e s s  d i s p l a y  g r e a t e r

s u p p r e s s r i o n  o f  s a c c h a r i n  d r i n k i n g  t h a n  w a te r  d r i n k i n g .

E x ten d in g  t h e  r e s p o n s e - s t r e n g t h  a c c o u n t  t o  t h e  c a s e  o f

consum pt ion  s u p p r e s s e d  by e l e c t r i c  shock l e a d s  t o  an 

i n c o r r e c t  p r e d i c t i o n ,  however .  The r e s p o n s e - s t r e n g t h
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a c c o u n t  p r e d i c t s  t h e  same p a t t e r n  o f  r e s u l t s ,  r e g a r d l e s s  o f  

t h e  n a t u r e  o f  t h e  a v e r s i v e  e v e n t .  T h i s  f i n d i n g  p l a c e s  a 

l i m i t  on t h e  g e n e r a l i t y  o f  t h e  r e s p o n s e - s t r e n g t h  a c c o u n t  o f  

s t i m u l u s  e f f e c t i v e n e s s  i n  t a s t e - a v e r s i o n  c o n d i t i o n i n g .

At some p o i n t  in  t h e  f u t u r e  i t  may be p o s s i b l e  t o  

e x te n d  t h e  r e s p o n s e - s t r e n g t h  a c c o u n t  to  t h e  a n a l y s i s  o f  

b e l o n g i n g n e s s .  The r e s p o n s e  s t r e n g t h  a n a l y s i s  m igh t  be 

u s e f u l l y  i n t e g r a t e d  w i th  t h e  a n a l y s i s  o f  pun ishm en t  and 

r e s p o n s e  t y p e  i n t e r a c t i o n s .  A number o f  s t u d i e s  have 

d e m o n s t r a t e d  t h a t  d i f f e r e n t  r e s p o n s e s  a r e  d i f f e r e n t i a l l y  

s e n s i t i v e  t o  d i f f e r e n t  p u n i s h e r s  ( B e r t s c h ,  1972; B o l l e s  & 

S e e l b a c h ,  1964; S h e t t l e w o r t h , 1978; W a l t e r s  & H e r r i n g ,

1 9 7 8 ) .  I f  i l l n e s s  c a u s e s  more s u p p r e s s i o n  o f  i n g e s t i o n  

th an  e l e c t r i c  s h o c k ,  and i f  e l e c t r i c  shock c a u s e s  more 

s u p p r e s s i o n  o f  a p p ro ac h  o r  s e a r c h  b e h a v i o r ,  t h e n  t h e  

i n t e r a c t i o n  known a s  b e l o n g i n g n e s s  c o u ld  be e x p l a i n e d  in  

r e s p o n s e - s t r e n g t h  t e r m s .  Such an a c c o u n t ,  w h i l e  

r e c o g n i z i n g  s p e c i e s  d i f f e r e n c e s ,  would make no a s s u m p t io n s  

a b o u t  t h e  u n iq u e n e s s  o f  food a v e r s i o n  l e a r n i n g .  But f o r  

t h e  p r e s e n t  t h i s  a c c o u n t  rem a in s  s p e c u l a t i v e .



V. CONSUMMATORY AND INSTRUMENTAL MEASURES 
OF RESISTANCE TO CHANGE

E xper im en t  3

The f i r s t  e x p e r im e n t s  have p r e s e n t e d  an a c c o u n t  o f  

t a s t e - a v e r s i o n  l e a r n i n g  t h a t  em p h as iz es  t h e  m o t i v a t i o n a l  

p r o p e r t i e s  o f  t h e  t a s t e s  used  a s  c o n d i t i o n e d  s t i m u l i .  The 

e x p e r i m e n t a l  s t r a t e g y  h a s  been to  show t h a t  r e l a t i o n s  

o b t a i n e d  in  t a s t e - a v e r s i o n  s t u d i e s  a r e  a l s o  o b t a i n e d  when 

p r e w a t e r i n g  r e p l a c e s  i l l n e s s  a s  t h e  c o n s u m p t io n - r e d u c in g  

o p e r a t i o n .  These r e l a t i o n s  were i n t e r p r e t e d  in  t e rm s  o f  

t h e  c o n c e p t  o f  r e s p o n s e  s t r e n g t h .  The a n a l y s i s  t h u s  f a r  

has  n o t  i n c l u d e d  a d i r e c t  com p ar iso n  between change  

produced  by an a v e r s i o n  c o n d i t i o n i n g  p r o c e d u r e  and th e  

change produced  by an in d e p e n d e n t  r a t e  s u p p r e s s i n g  

o p e r a t i o n ;  t h i s  i s  acco m p l i sh e d  in  t h e  p r e s e n t  e x p e r i m e n t .  

Changes in  r e sp o n d in g  p roduced  by t h r e e  o p e r a t i o n s  

a v e r s i o n  c o n d i t i o n i n g ,  p r e w a t e r i n g ,  and p r e s e n t a t i o n  o f  a 

c o n d i t i o n e d  a v e r s i v e  s t i m u l u s  -  a r e  compared o v e r  a v a r i e t y  

o f  r e sp o n s e  m e a s u re s .  Data a r e  o b t a i n e d  on th e  change  in  

consummatory r e s p o n d i n g ,  and t h e  i n s t r u m e n t a l  b e h a v i o r s  

t h a t  p r o v id e  a c c e s s  to  t h e  consummatory b e h a v i o r s .  

A d d i t i o n a l l y ,  t h e  change i s  measured  when o n l y  one r e s p o n s e  

i s  a v a i l a b l e ,  and when c h o i c e  be tween two r e s p o n s e s  i s  

a v a i l a b l e .
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The p r o c e d u r e s  used t o  m easure  r e s p o n s e  s t r e n g t h

r e p l i c a t e  t h e  p r o c e d u r e s  used by Nevin (1974, 1979) to

measure  t h e  s t r e n g t h s  o f  o p e r a n t  r e s p o n s e s .  D e t e r m i n a t io n s  

o f  s t r e n g t h  a r e  made w i t h i n  a s i n g l e  s e s s i o n ,  and a l l  

c o m p ar i so n s  a r e  w i t h i n - s u b j e c t  c o m p a r i s o n s .  The p r o c e d u r a l  

changes  move t h e  a n a l y s i s  c l o s e r  t o  t r a d i t i o n a l

t a s t e - a v e r s i o n  s t u d i e s ,  and c l o s e r  t o  t h e  r e s p o n s e - s t r e n g t h  

p r o c e d u r e s  p r e v i o u s l y  shown to  be r e l i a b l e .

The p r e s e n t  ex p e r im e n t  examines  t h e  e f f e c t s  o f  p a i r i n g  

c o f f e e  and v i n e g a r  s o l u t i o n s  w i th  LiCl i n j e c t i o n  on a

number o f  r e s p o n s e  d im e n s io n s .  T h i s  c o n t r a s t s  w i th  t h e

s t a n d a r d  a v e r s i o n  c o n d i t i o n i n g  p r o c e d u r e ,  where 

c o n d i t i o n i n g  i s  measured o n ly  by a change i n  c o n su m p t io n .  

The a d d i t i o n  o f  r e s p o n s e  m easu res  has  r e l e v a n c e  to

e v a l u a t i o n  o f  t h e  s p e c i a l  s t a t u s  o f  t a s t e - a v e r s i o n

l e a r n i n g .  I t  has  been a rg u ed  t h a t  t a s t e - a v e r s i o n  l e a r n i n g

i s  an a d a p t a t i o n  l i n k e d  to  f e e d i n g  and d r i n k i n g  b e h a v i o r s  

(G arc ia  e t  a l . , 1 9 7 4 ;  Rozin & K a l a t ,  1971; S e l ig m a n ,  1970) .  

The r e l a t i o n  between t a s t e - a v e r s i o n  l e a r n i n g  and f e e d in g  

r e g u l a t i o n  may c o n s t r a i n  t h e  b e h a v i o r s  t h a t  can  be m o d i f ied  

by p a i r i n g  w i th  i l l n e s s .  G a r c i a ,  Kovner ,  and Green (1970) 

p r o v id e d  e v id e n c e  f o r  such  c o n s t r a i n t s .  In  t h e i r  s tu d y  

r a t s  l e a r n e d  to  choose  s a c c h a r i n  o ver  s a l i n e  in  a T-maze. 

When d i f f e r e n t i a l  r e sp o n d in g  was e s t a b l i s h e d  s a c c h a r i n  in  

t h e  home cage  was p a i r e d  w i th  p o i s o n i n g .  The a n im a l s  

r e a d i l y  l e a r n e d  to  s u p p r e s s  consum pt ion  o f  s a c c h a r i n ,  b u t
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t h e y  c o n t i n u e d  to  run  to  t h e  s a c c h a r i n  arm. The a v e r s i o n  

c o n d i t i o n i n g  p r o c e d u re  m o d i f i e d  consummatory b e h a v i o r ,  b u t  

had no m e a s u ra b le  e f f e c t  on i n s t r u m e n t a l  b e h a v i o r .  

A d d i t i o n a l  e v id e n c e  s u g g e s t i n g  a c o n s t r a i n t  on 

i l l n e s s - m o t i v a t e d  l e a r n i n g  was p r o v id e d  by M orr i son  and 

C o l l y e r  (1974, Exper im en t  2 ) .  In  t h e i r  s t u d y ,  r a t s  f a i l e d  

t o  d e c r e a s e  r a t e  o f  b a r  p r e s s i n g  in  t h e  p r e s e n c e  o f  a cue  

a s s o c i a t e d  w i th  a c o n d i t i o n e d  a v e r s i v e  t a s t e ,  a l t h o u g h  

consummatory b e h a v i o r  was s t r o n g l y  a f f e c t e d .  Even more 

s t r i k i n g  e v id e n c e  o f  c o n s t r a i n t s  on th e  b e h a v i o r  m o d i f i e d  

by t a s t e - a v e r s i o n  l e a r n i n g  h a s  been p r e s e n t e d  by R e ic h e r  

and Holman (1 9 7 7 ) .  R a t s  were g iv e n  amphetamine i n j e c t i o n s  

f o l l o w i n g  c h o i c e  o f  one arm o f  a T-maze,  where t h e y  a l s o  

consumed a d i s t i n c t i v e l y  f l a v o r e d  s o l u t i o n .  The i n j e c t i o n s  

r e i n f o r c e d  c h o i c e  in  t h e  T-maze,  even though  t h e  a n im a l s  

were s i m u l t a n e o u s l y  d e v e lo p in g  a t a s t e  a v e r s i o n  to  t h e  

f l a v o r e d  s o l u t i o n .  On t h e  b a s i s  o f  such, o b s e r v a t i o n  G a r c i a  

e t  a l .  (1974) have a rgued  t h a t  n a t u r a l  s e l e c t i o n  has  

promoted an a s s o c i a t i v e  mechanism f o r  f e e d i n g  b e h a v i o r  t h a t  

s e l e c t i v e l y  m o d i f i e s  consummatory b e h a v i o r .  The 

c o r r e s p o n d i n g  p r o p o s i t i o n  i s  t h a t  i n s t r u m e n t a l  b e h a v i o r  

w i l l  be l e s s  s e n s i t i v e  t o  g a s t r i c  c o n se q u en ce s  th a n  

consummatory r e s p o n s e s .

The i n s e n s i t i v i t y  o f  i n s t r u m e n t a l  r e s p o n s e s  to  

a v e r s i o n  c o n d i t i o n i n g  m a n i p u l a t i o n s  would n o t  be e x p e c t e d  

on th e  b a s i s  o f  f i n d i n g s  w i th  c h a in e d  s c h e d u l e s  o f
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r e i n f o r c e m e n t  ( K e l l e h e r ,  1 9 6 6 ) .  S t u d i e s  o f  c h a in e d  

p e r fo rm a n c e s  a r e  c o n s i s t e n t  in  showing t h a t  p e r fo rm a n c e  in  

t h e  e a r l y  p o r t i o n s  o f  a r e s p o n s e  sequence  i s  weaker t h a n  

p e r fo rm a n c e  n e a r e r  t h e  r e i n f o r c i n g  e v e n t  (N ev in ,  1979) .  

But t h e  e a r l i e r  p o r t i o n s  o f  t h e  c h a i n  o f  r e s p o n s e s  i n  t h e  

s t u d i e s  c i t e d  above a l l  i n v o lv e d  i n s t r u m e n t a l  b e h a v i o r s .  

I f  i n s t r u m e n t a l  b e h a v i o r s  were i n  f a c t  weaker  b e h a v i o r s ,  

t h e y  sh o u ld  have been more d i s r u p t e d  by p a i r i n g  w i th  

i l l n e s s  t h a n  t h e  consummatory r e s p o n s e s .  The g r e a t e r  

s e n s i t i v i t y  o f  consummatory b e h a v i o r  in  t h e  t a s t e - a v e r s i o n  

s t u d i e s  c i t e d  above i s  a l s o  s u r p r i s i n g  i n  l i g h t  o f  

d e m o n s t r a t i o n s  t h a t  show l i t t l e  v a r i a t i o n  in  consummatory 

r e s p o n d in g  w i th  v a r i a t i o n s  in  m o t i v a t i o n .  C o r b i t  and 

Lusche i  (1966) found t h a t  r a t s '  r a t e  o f  d r i n k i n g  rem ains  

i n v a r i a n t  o v e r  c h a n g es  in  s o l u t i o n  q u a l i t y  and l e n g t h  o f  

d e p r i v a t i o n .  M i l l e r ,  B a i l e y ,  and S te v e n so n  (1950) 

d e m o n s t r a t e d  t h a t  amount consumed by f o o d - d e p r i v e d  r a t s  was 

a l e s s  s e n s i t i v e  m easure  o f  "hunger"  th a n  r a t e  o f  l e v e r  

p r e s s i n g .  S i m i l a r l y ,  in  l e s i o n - i n d u c e d  o b e s i t y ,

consum pt ion  m easu res  g e n e r a l l y  i n d i c a t e  i n c r e a s e d  h u n g e r ,  

w h i l e  a v a r i e t y  o f  non-consummatory  m easu res  i n d i c a t e  t h a t  

food m o t i v a t i o n  i s  a c t u a l l y  reduced  ( T e i t e lb a u m ,  1 966) .

The p r e s e n t  e x p e r im e n t  p r o v i d e s  an  o p p o r t u n i t y  t o  

examine t h i s  q u e s t i o n  in  g r e a t e r  d e t a i l  by o b t a i n i n g  

r e s p o n s e  m easu res  t h a t  v a r y  i n  form (b a r  p r e s s  v s .
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l i c k i n g ) ,  i n  c o n t e x t  (one v s .  two r e s p o n s e s  a v a i l a b l e ) ,  

and in  f u n c t i o n  ( i n s t r u m e n t a l  v s .  c o nsum m ato ry ) .

Method

S u b j e c t s .

E ig h t  male  Long-Evans hooded r a t s ,  100-120 d a y s ,  

s e rv e d  as  s u b j e c t s .  The a n im a l s  had no p r i o r  e x p e r i m e n t a l  

h i s t o r y ,  and t a s t e  e x p e r i e n c e  had been l i m i t e d  to  w a te r  and 

l a b  chow.

A p p a r a t u s .

A s t a n d a r d  o p e r a n t  chamber ,  a s  d e s c r i b e d  in  Expe r im en t  

2, was u s e d .  Two r e t r a c t a b l e  r e s p o n s e  l e v e r s  were c e n t e r e d  

on th e  f r o n t  w a l l ,  w i th  j e w e l  lamps l o c a t e d  2 .5  cm above 

each  l e v e r .  On t h e  s i d e  w a l l  by each  l e v e r  was a s l o t ,  and 

beh ind  t h i s  s l o t  was t h e  s p o u t  t h a t  d e l i v e r e d  

r e i n f o r c e m e n t .  The chamber was e n c l o s e d  in  a l a r g e r  l i g h t  

and sound i n s u l a t i n g  box.  E l e c t r o - m e c h a n i c a l  c o n t r o l  

equ ipm ent  was l o c a t e d  in  an a d j o i n i n g  room.

P r o c e d u r e .

Animals  were f i r s t  t r a i n e d  to  d r i n k  w a te r  in  t h e  

chamber.  D r in k in g  from t h e  two s p o u t s  was b ro u g h t  under  

c o n t r o l  o f  t h e  j ew e l  lamps by p r o v i d i n g  r e i n f o r c e m e n t  f o r  

l i c k i n g  o n ly  when t h e  a p p r o p r i a t e  s i d e  lamp was on .  In  t h e  

n e x t  phase  t h e  r e t r a c t a b l e  l e v e r s  were i n s e r t e d  i n t o  th e  

chamber and a s i n g l e  b a r  p r e s s  was r e q u i r e d  to  t u r n  on t h e  

s i d e  lamp,  making w a te r  a v a i l a b l e  a t  t h e  c o r r e s p o n d i n g
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s p o u t .  When b a r  p r e s s i n g  was w e l l  e s t a b l i s h e d  

r e i n f o r c e m e n t  d u r a t i o n  was s e t  a t  2 .5  s e c ,  where i t  

remained  f o r  t h e  c o u r s e  o f  t h e  e x p e r i m e n t .  The f i n a l  s t e p  

b e f o r e  i n t r o d u c t i o n  o f  t h e  f u l l  s e t  o f  c o n d i t i o n s  was t o  

r e i n f o r c e  r e s p o n d in g  on a 20 s e c  v a r i a b l e  i n t e r v a l  (VI) 

s c h e d u l e  ( a r i t h m e t i c  p r o g r e s s i o n ) .

Each s e s s i o n  c o n t a i n e d  20 p e r i o d s  o f  l e v e r  p r e s s i n g .  

During t h e s e  8 0 - s e c  p e r i o d s  o n l y  one l e v e r  was a v a i l a b l e ,  

and r e i n f o r c e m e n t  was d e l i v e r e d  on a VI 20 s e c  s c h e d u l e .  

P e r i o d s  o f  l e f t - b a r  and r i g h t - b a r  a v a i l a b i l i t y  a l t e r n a t e d  

r e g u l a r l y .  At t h e  c o m p le t io n  o f  a p e r i o d  t h e  h o u s e l i g h t s  

were t u r n e d  o f f  f o r  10 s e c .  I n t e r p o s e d  between e v e r y  b a r  

p r e s s  p e r i o d  was a c h o i c e  t r i a l .  On c h o i c e  t r i a l s  b o th  

l e v e r s  were i n s e r t e d  in  t h e  cham ber ,  and t h e  f i r s t  r e s p o n s e  

on a l e v e r  p roduced  r e i n f o r c e m e n t  on t h a t  s i d e ,  t e r m i n a t i n g  

t h e  c h o i c e  t r i a l ,  and i n i t i a t i n g  a 1 0 - s e c  b l a c k o u t .  A f t e r  

20 l e v e r  p r e s s i n g  p e r i o d s  and c h o i c e  t r i a l s  t h e  l e v e r s  were 

r e t r a c t e d ,  w h i l e  t h e  h o u s e l i g h t s  and cue l i g h t s  were t u r n e d  

on f o r  a t h r e e - m i n u t e  p e r i o d .  During t h i s  p e r i o d  l i c k s  a t  

e i t h e r  s p o u t  were r e i n f o r c e d  on t h e  same VI s c h e d u l e s  used 

f o r  l e v e r  p r e s s i n g .  Animals  had a t  l e a s t  30 days  e x p o s u re  

t o  t h i s  f u l l  s e t  o f  c o n d i t i o n s .

A v e r s io n  t r a i n i n g :  The re  was one day o f  t a s t e

a v e r s i o n  c o n d i t i o n i n g .  On t h i s  day c o f f e e  and v i n e g a r  

r e p l a c e d  w a te r  as  t h e  r e i n f o r c e r .  There  was no o t h e r  

change in  c o n d i t i o n s .  P o s i t i o n  o f  v i n e g a r  and c o f f e e  was
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b a l a n c e d  a c r o s s  g r o u p s .  Im m ed ia te ly  f o l l o w i n g  c o m p l e t i o n  

o f  t h e  s e s s i o n  t h e  a n im a l s  were removed from th e  chamber 

and g i v e n  an i n j e c t i o n  (10 m l /kg  bodyweight)  o f  e i t h e r  

i s o t o n i c  s a l i n e  o r  .15M l i t h i u m  c h l o r i d e .  The a n im a l s  were 

t h e n  r e t u r n e d  to  t h e i r  home c a g e s ,  w i th  food and w a te r  

removed f o r  1 .5  h r .  On th e  s u c c e e d in g  10 days  a n im a l s  were 

t e s t e d  w i th  v i n e g a r  and c o f f e e  in  t h e  e x p e r i m e n t a l  chamber .

S a t i a t i o n  t e s t i n g ;  In  t h e  n e x t  phase  o f  t h e  

e x p e r im e n t  t h e  p a t t e r n  o f  change  in  r e s p o n d in g  p roduced  by 

s a t i a t i o n  was examined.  To e q u a t e  e x p o su re  to  t h e  two 

s o l u t i o n s  and e x t i n g u i s h  any l i n g e r i n g  a v e r s i o n s ,  t h e  

a n im a l s  were g iv e n  a week o f  e x p o s u re  to  v i n e g a r  and c o f f e e  

in  t h e i r  home c a g e s .  On a l t e r n a t e  days  c o f f e e  o r  v i n e g a r  

was f r e e l y  a v a i l a b l e ,  in  a d d i t i o n  to  a d a i l y  10-min w a te r  

p e r i o d .  Animals  were t h e n  r e t u r n e d  to  t h e  e x p e r i m e n t a l  

chamber f o r  t e s t i n g .  Over t h e  n e x t  10 s e s s i o n s  a n im a l s  

were g iv e n  f o u r  i r r e g u l a r l y  spaced  t e s t  s e s s i o n s .  On t e s t  

days  a n im a l s  were g iv e n  20 ml o f  w a te r  in  t h e  home c a g e ,  

1 /2  h r  b e f o r e  t h e  s t a r t  o f  t h e  s e s s i o n .  In  a l l  o t h e r  

r e s p e c t s  s e s s i o n s  were run as  b e f o r e .

C o n d i t i o n e d  s u p p r e s s i o n :  Fo l low ing  t h e  s a t i a t i o n  t e s t

s e r i e s  a n im a l s  were g iv e n  fo u r  days  o f  c o n d i t i o n e d

s u p p r e s s i o n ,  o r  c o n d i t i o n e d  e m o t io n a l  r e s p o n s e  (CER),
.1

t r a i n i n g  in  a s e p a r a t e  chamber .  On each  o f  t h e s e  days  

a n im a ls  r e c e i v e d  5 p a i r i n g s  o f  an 80 s ec  t o n e  and a 1 s e c  

f o o t s h o c k  ( . 3  mA), d e l i v e r e d  a t  t h e  o f f s e t  o f  t h e  t o n e .
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The e f f e c t s  o f  p a i r i n g  were a s s e s s e d  by p r e s e n t i n g  t h e  t o n e  

d u r in g  b a r  p r e s s i n g  p e r i o d s  and d u r in g  th e  f i n a l  3-min 

l i c k i n g  p e r i o d .  There  were two d a y s  o f  t e s t i n g ,  w i th  f i v e  

t o n e  p r e s e n t a t i o n s  p e r  s e s s i o n ,  f o u r  d u r in g  l e v e r  p r e s s i n g  

and one d u r i n g  t h e  f i n a l  c o n c u r r e n t  l i c k i n g  p e r i o d .  The 

to n e  was p r e s e n t e d  f o r  80 s e c  a t  t h e  s t a r t  o f  t h e  s e l e c t e d  

b a r - p r e s s  p e r i o d .  For c o n c u r r e n t  l i c k i n g  t e s t i n g  t h e  t o n e  

was p r e s e n t e d  f o r  80 s e c ,  b e g in n in g  80 s e c  a f t e r  t h e  s t a r t  

o f  t h e  p e r i o d .

R e s u l t s

A v e r s io n  t r a i n i n g .  On t h e  c o n d i t i o n i n g  d a y ,  t h e  f i r s t  

day o f  ex p o s u re  to  t h e  f l a v o r e d  s o l u t i o n s ,  r e sp o n d in g  on 

t h e  v i n e g a r  s i d e  was more d i s r u p t e d  th a n  r e s p o n d in g  on t h e  

c o f f e e  s i d e .  The r a t i o  o f  b a r  p r e s s i n g  on th e  c o n d i t i o n i n g  

day to  b a r  p r e s s i n g  on t h e  l a s t  day o f  w a te r  r e i n f o r c e m e n t  

was .94 on th e  c o f f e e - r e i n f o r c e d  s i d e ,  b u t  o n ly  .64 on th e  

v i n e g a r - r e i n f o r c e d  b a r . T h i s  d i f f e r e n c e ,  which was 

s t a t i s t i c a l l y  s i g n i f i c a n t  ( p < .0 1 ,  Wilcoxon T ) , h e ld  f o r  7 

o f  t h e  8 s u b j e c t s .  C o n c u r r e n t  l i c k i n g  was a l s o  a f f e c t e d  by 

i n t r o d u c t i o n  o f  t h e  f l a v o r e d  s o l u t i o n s .  S i d e - p r e f e r e n c e  

s c o r e s  ( l i c k i n g  to  one s i d e /  t o t a l  o f  a l l  l i c k i n g )  became 

more e x t r e m e ;  t h a t  i s ,  c h o i c e  m easu re s  d i v e r g e d  more from 

.5  on t h e  f i r s t  f l a v o r  day  t h a n  on p r e v i o u s  w a t e r - o n l y  

d a y s .  However,  t h e r e  was no s y s t e m a t i c  s h i f t  o f  r e sp o n d in g  

t o  one s i d e  o r  t o  one f l a v o r .  Lever  p r e s s  c h o i c e  r e s p o n s e s
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showed o n ly  a s m a l l  s h i f t  away from t h e  v i n e g a r  s i d e ,  and 

t h e  s h i f t  was seen  o n l y  in  t h r e e  a n i m a l s .  Even l e s s  change 

was d e t e c t a b l e  in  t h e  r a t e  o f  l i c k i n g  d u r i n g  r e i n f o r c e m e n t  

( h e r e a f t e r  r e f e r r e d  to  a s  d r i n k i n g  r a t e ) .

Responding d u r in g  t h e  10 p o s t - c o n d i t i o n i n g  s e s s i o n s  

r e v e a l e d  an a c q u i r e d  a v e r s i o n  to  th e  v i n e g a r  s o l u t i o n ,  b u t  

no m e a s u ra b le  a v e r s i o n  to  c o f f e e .  Evidence  s u p p o r t i n g  t h i s  

c o n c l u s i o n  comes p r i m a r i l y  from a n a l y s i s  o f  r a t e s  o f  

c o n c u r r e n t  l i c k i n g  and V i - r e i n f o r c e d  l e v e r  p r e s s i n g .  R a tes  

o f  l e v e r  p r e s s i n g  f o r  t h e  c o u r s e  o f  t e s t i n g  and th e  l a s t  

f i v e  days  o f  w a te r  b a s e l i n e  f o r  each  s u b j e c t  a r e  p r e s e n t e d  

in  F i g u r e s  7 and 8 .  These f i g u r e s  show t h a t  f o r  a n im a ls  in  

bo th  g ro u p s  i n t r o d u c t i o n  o f  v i n e g a r  o c c a s s i o n e d  a d ro p  in  

r e s p o n s e  r a t e  r e l a t i v e  to  t h e  w a t e r - r e i n f o r c e d  b a s e l i n e .  

I t  was a l s o  t h e  c a s e  f o r  a n im a l s  in  b o th  g r o u p s ,  w i th  t h e  

e x c e p t i o n  o f  #4 in  t h e  NaCl g r o u p ,  t h a t  v i n e g a r  s u p p o r t e d  

lower  r a t e s  o f  r e s p o n d in g  t h a n  c o f f e e .  The d i s t i n c t i o n  

between t h e  LiCl g roup  and th e  NaCl g roup  i s  found in  th e  

m agn i tude  o f  d i f f e r e n c e  be tween  c o f f e e - r e i n f o r c e d  and 

v i n e g a r - r e i n f o r c e d  r e s p o n d i n g .  The d i f f e r e n t i a t i o n  in  

r a t e s  o f  l e v e r  p r e s s i n g  i s  g r e a t e r  f o r  s u b j e c t s  in  t h e  LiCl 

g roup  th a n  f o r  N a C l - i n j e c t e d  s u b j e c t s .  Rate

d i f f e r e n t i a t i o n  in  t h e  LiCl g roup  was g r e a t e s t  e a r l y  i n  t h e  

p o s t - c o n d i t i o n i n g  p e r i o d ,  and g r a d u a l l y  d e c r e a s e d  over  t h e  

10-day  t e s t  p e r i o d .  T h is  p a t t e r n  i s  c l e a r e s t  i n  s u b j e c t s  

#1 and #2, b u t  i s  a l s o  c h a r a c t e r i s t i c  o f  #8. T h is



F i g u r e  7 .  Rate  o f  l e v e r  p r e s s i n g  o v e r  t h e  l a s t  f i v e  

s e s s i o n s  o f  w a te r  r e i n f o r c e m e n t  and t h e  f i r s t  t e n  s e s s i o n s  

a f t e r  c o n d i t i o n i n g  f o r  a n im a l s  i n j e c t e d  w i th  L iC l .  

Responding on t h e  v i n e g a r  s i d e  i s  i n d i c a t e d  by c l o s e d  

sym bo ls ;  r e s p o n d in g  on t h e  c o f f e e  s i d e  i s  i n d i c a t e d  by open 

sym bo ls .
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F i g u r e  8. Rate  o f  l e v e r  p r e s s i n g  o v e r  t h e  l a s t  f i v e  

s e s s i o n s  o f  w a te r  r e i n f o r c e m e n t  and t h e  f i r s t  t e n  s e s s i o n s  

a f t e r  c o n d i t i o n i n g  f o r  a n im a l s  i n j e c t e d  w i th  NaCl. V inegar  

s id e =  c l o s e d  sym bols ;  c o f f e e  s id e =  open sy m bo ls .
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c o n t r a s t s  w i th  t h e  p a t t e r n  o f  d i f f e r e n c e s  in  t h e  NaCl 

g r o u p .  In  t h a t  g roup  t h e  s u b j e c t s  who show t h e  c l e a r e s t  

d i f f e r e n t i a t i o n  between c o f f e e  and v i n e g a r  r e s p o n d i n g ,  #5 

and #6 ,  m a i n t a i n e d  a c o n s t a n t  d i f f e r e n c e  o v e r  t h e  c o u r s e  o f  

t e s t i n g .  Lever  p r e s s i n g  f o r  c o f f e e  in  t h e  LiCl g roup  

i n c r e a s e d  d u r in g  th e  e a r l y  p o r t i o n  o f  t e s t i n g ,  and d e c l i n e d  

to  i t s  i n i t i a l  l e v e l  o v e r  t h e  t e s t  p e r i o d .  The i n c r e a s e  i n  

r a t e  o f  r e s p o n d in g  f o r  c o f f e e  g e n e r a l l y  o c c u r r e d  d u r in g  th e  

s e s s i o n s  when re s p o n d in g  f o r  v i n e g a r  was most s u p p r e s s e d .  

F i g u r e s  7 and 8 emphas ize  t h e  t r a n s i t i o n  from 

w a t e r - r e i n f o r c e d  r e s p o n d in g  t o  t h e  c o n d i t i o n i n g  p h a s e .  For 

t h e  p u r p o s e s  o f  a s t r e n g t h  a n a l y s i s  i t  i s  u s e f u l  to  

c o n s i d e r  r e l a t i v e  r a t e s .  In t h e  a n a l y s i s  t o  f o l l o w  

r e l a t i v e  r a t e s  were c a l c u l a t e d  by e x p r e s s i n g  r e sp o n d in g  

d u r in g  t h e  10-day  t e s t  p e r i o d  i n  r a t i o  t o  a b a s e l i n e  

d e t e r m in e d  a f t e r  t h e  t e s t i n g  p e r i o d .  When a n im a l s  had 

com ple ted  a v e r s i o n  t e s t i n g  t h e y  were g i v e n  a week o f  f l a v o r  

e x p o su re  in  t h e i r  home c a g e s ,  and t h e n  r e t u r n e d  to  

e x p e r i m e n t a l  s e s s i o n s  a s  b e f o r e .  For a l l  s u b j e c t s  t h e  

means o f  p e r fo rm an ce  on t h e  f i r s t  f o u r  days  o f  

p o s t - e x p o s u r e  t e s t i n g  s e r v e d  a s  t h e  b a s e l i n e  f o r  r e l a t i v e  

r a t e s .  The r e l a t i v e  r a t e s  o f  b a r  p r e s s i n g  a r e  p r e s e n t e d  in 

F i g u r e s  9 and 10. The e f f e c t s  o f  p a i r i n g  consum pt ion  w i th  

LiCl a r e  more c l e a r l y  r e v e a l e d  in  t h e s e  f i g u r e s .  For a l l  

a n im a l s  in  t h e  LiCl g roup  t h e r e  i s  a s h a r p  d i f f e r e n c e  i n  

r e l a t i v e  r a t e s  o f  r e s p o n d in g  f o r  c o f f e e  and v i n e g a r .
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F i g u r e  9 .  Rate  o f  l e v e r  p r e s s i n g  o f  a n im a l s  i n  t h e  LiCl 

g roup  f o r  t h e  t e n  p o s t - c o n d i t i o n i n g  d a y s ,  e x p r e s s e d  

r e l a t i v e  to  t h e  mean p o s t - e x p o s u r e  r a t e  o f  r e s p o n d i n g .  

V in eg a r  re sp o n d in g =  c l o s e d  sym bols ;  c o f f e e  r e sp o n d in g =  open 

s y m b o l s .
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F ig u re  10.  Rate  o f  l e v e r  p r e s s i n g  o f  a n im a l s  i n  t h e  NaCl 

g roup  f o r  t h e  t e n  p o s t - c o n d i t i o n i n g  d a y s ,  e x p r e s s e d  

r e l a t i v e  to  t h e  mean p o s t - e x p o s u r e  r a t e  o f  r e s p o n d i n g .  

V in eg a r  r e sp o n d in g =  c l o s e d  sym bols ;  c o f f e e  r e sp o n d in g =  open 

s y m b o ls .
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F ig u re  11 .  Grouped r e l a t i v e  r a t e s  o f  b a r  p r e s s i n g  f o r  each  

p o s t - c o n d i t i o n i n g  s e s s i o n .  Each p o i n t  r e p r e s e n t s  t h e  g roup  

median r e l a t i v e  r a t e .  V inega r  r e i n f o r c e d  r e s p o n d in g  i s  

d i s p l a y e d  in  Panel  A, c o f f e e - r e i n f o r c e d  r e s p o n d in g  in  Panel  

B.
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F i g u r e  9 a l s o  shows t h a t  c o f f e e  r e s p o n d i n g ,  r e l a t i v e  t o  t h e  

p o s t - e x p o s u r e  b a s e l i n e ,  was g r e a t l y  enhan ced .  The same 

d e g re e  o f  s e p a r a t i o n  in  r a t e s  o f  r e s p o n d in g  i s  n o t  s een  f o r  

th e  NaCl g r o u p .  These i n d i v i d u a l  p l o t s  a r e  summarized in  

F ig u re  11, which shows g roup  medians  f o r  t h e  10 d ay s  o f  

t e s t i n g .  The g roup  com par ison  r e v e a l s  t h a t  t h e r e  was a 

b e tw e en -g ro u p  d i f f e r e n c e  f o r  v i n e g a r - r e i n f o r c e d  r e s p o n d i n g ,  

b u t  n o t  f o r  c o f f e e - r e i n f o r c e d  r e s p o n d in g .

The d i f f e r e n c e  between c o f f e e  and v i n e g a r  r e s p o n d in g  

i s  l a r g e s t  when c o n c u r r e n t  l i c k i n g  i s  c o n s i d e r e d .  R a te s  o f  

l i c k i n g  f o r  v i n e g a r  and c o f f e e  d u r in g  t h e  c o u r s e  o f  t e s t i n g  

a r e  shown in  F i g u r e s  12 and 13. For t h e  a n im a l s  i n  t h e

LiCl g ro u p ,  t h e  e f f e c t s  o f  l i t h i u m  a r e  s een  in  t h e  f i r s t

t e s t i n g  s e s s i o n  a s  a s h a r p  d e c r e a s e  in  r e s p o n d in g  f o r  

v i n e g a r .  For t h r e e  o f  t h e  s u b j e c t s  in  t h i s  g ro u p  v i n e g a r  

r e sp o n d in g  was c o m p l e t e l y  s u p p re s s e d  on a t  l e a s t  two

o c c a s i o n s .  The e x c e p t i o n  to  t h i s ,  #1,  shows a d e c r e a s e  i n

th e  f i r s t  s e s s i o n  which i s  fo l lo w e d  by a r a p i d  r e c o v e r y  o f  

r e s p o n d i n g .  The o t h e r  t h r e e  a n im a ls  showed o n ly  a p a r t i a l  

r e c o v e r y  o f  r e s p o n d in g  on th e  v i n e g a r  s i d e ,  and th e n  o n ly  

a f t e r  a number o f  s e s s i o n s .  S u b j e c t  #6 in  t h e  NaCl g roup  

showed a s u p p r e s s i o n  o f  r e sp o n d in g  more c h a r a c t e r i s t i c  o f  

t h e  LiCl a n i m a l s ;  t h i s  s u g g e s t s  t h a t  p a r t  o f  t h e  d e c r e a s e  

s een  in  t h e  LiCl g roup  was an u n c o n d i t i o n e d  r e s p o n s e  to  

v i n e g a r .
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F ig u re  12.  Rate  o f  c o f f e e -  and v i n e g a r - r e i n f o r c e d

c o n c u r r e n t  l i c k i n g  f o r  t h e  l a s t  f i v e  s e s s i o n s  o f  w a te r

r e i n f o r c e m e n t  and t h e  t e n  days  a f t e r  c o n d i t i o n i n g  f o r

a n im a l s  in  t h e  LiCl g r o u p .  V in eg a r  re sp o n d in g =  c l o s e d

symbols ;  c o f f e e  re sp o n d in g =  open sym bo ls .
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F ig u re  13 .  Rate  o f  c o f f e e -  and v i n e g a r - r e i n f o r c e d

c o n c u r r e n t  l i c k i n g  f o r  t h e  l a s t  f i v e  s e s s i o n s  o f  w a te r

r e i n f o r c e m e n t  and t h e  t e n  d ay s  a f t e r  c o n d i t i o n i n g  f o r

a n im a l s  in  t h e  NaCl g r o u p .  V in e g a r  r e sp o n d in g =  c l o s e d

sym bols ;  c o f f e e  r e sp o n d in g =  open sym bo ls .
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The d e c r e a s e  in  l i c k i n g  f o r  v i n e g a r  was accompanied by 

i n c r e a s e s  in  c o f f e e  l i c k i n g .  T h i s  i s  s i m i l a r  t o  t h e  

i n c r e a s e  s een  in  b a r  p r e s s i n g ,  b u t  t h e  m ag n i tu d e  o f  t h e  

e f f e c t  i s  f a r  g r e a t e r  h e r e .  The i n c r e a s e  o c c u r s  f o r  

s u b j e c t s  i n  b o th  g r o u p s ,  b u t  i s  c o n s i d e r a b l y  l a r g e r  in  t h e  

LiCl g ro u p ;  two a n im a l s  i n  t h e  LiCl g ro u p  show over  a 

f o u r - f o l d  i n c r e a s e  above t h e i r  w a t e r - r e i n f o r c e d  b a s e l i n e .  

T h i s  i n c r e a s e  m i r r o r s  t h e  p a t t e r n  o f  d e c r e a s e  in  v i n e g a r  

l i c k i n g .  In g e n e r a l ,  t h e  i n c r e a s e s  a r e  g r e a t e s t  d u r in g  t h e  

e a r l y  p o r t i o n  o f  t e s t i n g ,  when th e  a v e r s i o n  to  v i n e g a r  i s  

g r e a t e s t  -  t h e  same p a t t e r n  o b s e rv e d  w i th  b a r  p r e s s i n g .  

T h i s  may be seen  in  F ig u r e  14, which d i s p l a y s  t h e  g roup  

medians  f o r  b o th  c o f f e e  l i c k i n g  and v i n e g a r  l i c k i n g .

D i f f e r e n t i a t i o n  o f  v i n e g a r  and c o f f e e  r e s p o n d in g  was 

m a i n t a i n e d  o v e r  more s e s s i o n s  f o r  c o n c u r r e n t  l i c k i n g  th a n  

b a r  p r e s s i n g .  T h i s  d i f f e r e n c e  may be due to  d i f f e r e n c e s  in  

r e l a t i v e  r a t e s  o f  r e i n f o r c e m e n t .  The p r o p o r t i o n  o f  t o t a l  

r e i n f o r c e r s  f o r  b a r  p r e s s i n g  d e l i v e r e d  on t h e  v i n e g a r  l e v e r  

n ev e r  f e l l  below .43  f o r  any LiCl an im a l  in  any s e s s i o n .  

The p r o p o r t i o n s  f o r  c o n c u r r e n t  l i c k i n g  o c c a s i o n a l l y  f e l l  to  

z e r o ,  and f o r  t h e  most  p a r t  were m a i n t a i n e d  below .4  .

The s e n s i t i v i t y  o f  c o n c u r r e n t  l i c k i n g  c o n t r a s t s  w i th  

t h e  r e s u l t s  from l e v e r  p r e s s  c h o i c e  t r i a l s .  These d a t a ,  

shown in  F i g u r e s  15 and 16,  r e v e a l  o n ly  weak t r e n d s  in 

c h o i c e  away from t h e  v i n e g a r  s i d e .  Animal #2 came to  

p r e f e r  c o f f e e  a f t e r  an i n i t i a l  p r e f e r e n c e  f o r  t h e  v i n e g a r
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F ig u r e  14 .  Grouped r e l a t i v e  r a t e s  o f  c o n c u r r e n t  l i c k i n g .  

Each p o i n t  i s  a g roup  median o f  r a t e s  e x p r e s s e d  r e l a t i v e  to  

th e  p o s t - e x p o s u r e  b a s e l i n e .  V inega r  r e sp o n d in g =  c l o s e d  

sym bols ;  c o f f e e  re sp o n d in g =  open sym bo ls .
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F i g u r e  15. P r o p o r t i o n  o f  d i s c r e t e - t r i a l  l e v e r - p r e s s  

r e s p o n s e s  to  t h e  v i n e g a r  s i d e  o v e r  t h e  l a s t  f i v e  days  o f  

w a te r  r e i n f o r c e m e n t  and t h e  t e n  p o s t - c o n d i t i o n i n g  s e s s i o n s  

f o r  a n im a l s  in  t h e  LiCl g r o u p .
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F i g u r e  16. P r o p o r t i o n  o f  d i s c r e t e - t r i a l  l e v e r - p r e s s  

r e s p o n s e s  to  t h e  v i n e g a r  s i d e  over  t h e  l a s t  f i v e  days  o f  

w a te r  r e i n f o r c e m e n t  and th e  t e n  p o s t - c o n d i t i o n i n g  s e s s i o n s  

f o r  a n im a l s  in  t h e  NaCI g r o u p .
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s i d e ,  b u t  t h i s  i s  t h e  o n l y  an im a l  t o  show a c l e a r  s h i f t .  

These  r e s u l t s  s u g g e s t  t h a t  t h e  s e n s i t i v i t y  o f  c o n c u r r e n t  

l i c k i n g  was n o t  due m e re ly  t o  t h e  a v a i l a b i l i t y  o f  two 

r e s p o n s e s .

Ra te  o f  d r i n k i n g  d u r in g  t h e  r e i n f o r c e m e n t  p e r i o d s  was 

s e n s i t i v e  to  t h e  LiCl t r e a t m e n t .  Rate  o f  i n g e s t i o n  o f  

v i n e g a r ,  r e l a t i v e  t o  a p o s t - e x p o s u r e  b a s e l i n e ,  was 

s i g n i f i c a n t l y  d e c r e a s e d  on t h e  f i r s t  two p o s t - c o n d i t i o n i n g  

d a y s ;  consum pt ion  o f  c o f f e e  was n o t  s i g n i f i c a n t l y  

a f f e c t e d .  Grouped d a t a  a r e  p r e s e n t e d  in  F ig u re  17 .  Th is  

f i g u r e  r e v e a l s  t h a t  t h e  d i f f e r e n c e  between g ro u p s  in  

consum pt ion  o f  v i n e g a r  was e l i m i n a t e d  by t h e  f o u r t h  

p o s t - c o n d i t i o n i n g  d a y .  T h is  s t a n d s  in  c o n t r a s t  t o  t h e  

m easu res  o f  c o n d i t i o n i n g  based  on i n s t r u m e n t a l  r e s p o n d i n g ,  

which c o n t i n u e d  t o  show s i g n s  o f  s u p p r e s s i o n  w e l l  p a s t  t h e  

f o u r t h  s e s s i o n .  D r in k in g  r a t e s  showed t h e  most  r a p i d  

r e c o v e r y  o f  any m ea s u re .  D r in k in g  r a t e s  t o  c o f f e e ,  u n l i k e  

b a r - p r e s s i n g  o r  c o n c u r r e n t  l i c k i n g  r e i n f o r c e d  by c o f f e e ,  

d id  n o t  i n c r e a s e  d u r in g  t h e  p e r i o d  o f  s u p p r e s s i o n  o f  

v i n e g a r  d r i n k i n g .

The 10-day  p o s t - c o n d i t i o n i n g  p e r i o d  was f o l lo w e d  by a 

home-cage ex p o s u re  p e r i o d  t o  t h e  f l a v o r e d  s o l u t i o n s .  When 

t h e  a n i m a l s  r e t u r n e d  to  e x p e r i m e n t a l  s e s s i o n s  l e v e r  

p r e s s i n g  and l i c k i n g  f o r  v i n e g a r  i n c r e a s e d ,  w h i l e  c o f f e e  

r e s p o n d in g  remained  e s s e n t i a l l y  unchanged .  The i n c r e a s e  

s een  f o r  t h e  u n p o iso n ed  g ro u p  g i v e s  a m easure  o f  f l a v o r



F ig u re  17. D r in k in g  r a t e  f o r  c o f f e e  -  r i g h t  p a n e l  -  and f o r  

v i n e g a r  -  l e f t  p a n e l  -  e x p r e s s e d  r e l a t i v e  t o  p o s t - e x p o s u r e  

b a s e l i n e .  Each p o i n t  r e p r e s e n t s  a g roup  m edian .
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n eo p h o b ia .  T h is  m easure  i n d i c a t e s  g r e a t e r  n eo p h o b ia  t o  

v i n e g a r  t h a n  t o  c o f f e e .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t

neophob ia  i s  r e f l e c t e d  h e r e  in  an  i n s t r u m e n t a l  r e s p o n s e  

m easu re .

S a t i a t i o n  t e s t i n g . A f t e r  f i v e  p o s t - e x p o s u r e  s e s s i o n s  

to  r e - e s t a b l i s h  a b a s e l i n e  o f  p e r fo r m a n c e ,  a n im a l s  were 

t e s t e d  a s  b e f o r e ,  w i th  s e s s i o n s  p r e c e d e d  by 20 ml o f  w a te r  

in  t h e  home c a g e .  Four s e s s i o n s  were c o n d u c t e d ,  and t h e  

r e s u l t s  h e r e  a r e  based  on t o t a l s  f o r  t h o s e  f o u r  s e s s i o n s .  

For each  t e s t  s e s s i o n  r e s p o n s e s  were e x p r e s s e d  r e l a t i v e  t o  

th e  mean o f  t h e  p r e c e d i n g  and s u c c e e d in g  s e s s i o n  w i t h o u t  

w a te r  p r e l o a d s .  These r e l a t i v e  r a t e s  were t h e n  a v e rag ed

over  t h e  f o u r  s e s s i o n s .  These  a v e r a g e s ,  shown in  T a b le s  5 

and 6 ,  i n d i c a t e  v i n e g a r  r e s p o n d in g  was more s u p p r e s s e d  by 

p r e w a t e r i n g  th a n  c o f f e e  r e s p o n d i n g .  For l e v e r  p r e s s i n g  

t h i s  was t r u e  f o r  3 o f  t h e  4 a n im a l s  in  t h e  LiCl g r o u p ,  and 

f o r  2 o f  t h e  4 in  t h e  NaCI g r o u p .  By com par ison  w i th  th e  

change in  i n s t r u m e n t a l  r e s p o n d in g  p roduced  by p a i r i n g  w i th  

LiCl d u r in g  t h e  f i r s t  f o u r  t e s t i n g  d a y s ,  p r e w a t e r i n g

produced  s m a l l  and i n c o n s i s t e n t  e f f e c t s .  T h is  i s  a l s o  t r u e

when p r e w a t e r i n g  change i s  a s s e s s e d  on c o n c u r r e n t  l i c k i n g ,  

which had been t h e  most  s e n s i t i v e  in d ex  o f  c h a n g e .  S ix  o f  

t h e  e i g h t  s u b j e c t s  showed a g r e a t e r  r e l a t i v e  d e c r e a s e  in  

r e s p o n d in g  f o r  v i n e g a r ,  b u t  t h e  d i f f e r e n c e  was o f t e n  v e r y  

sm a l l  and o u t  o f  p r o p o r t i o n  t o  t h e  d e c r e a s e s  p roduced  by 

L iC l .  T h i s  o c c u r r e d  d e s p i t e  t h e  f a c t  t h a t  p r e w a t e r i n g
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Table 5
R e l a t i v e  Change In  Responding A cro ss  t h e  D i f f e r e n t  

R a te -R e d u c in g  O p e r a t i o n s  

(LiCl group)

O p e r a t i o n  Response

Bar P r e s s i n g L ic k in g D r in k in g

S u b j e c t V C V C V C

#1 LiCl .80 3 .27 .71 1 .07 .95 .98

P re w a te r .59 .68 .42 .91 .44 .66

CER .70 .34 .70 .56

#2 LiCl .30 1.13 .04 1 .69 .48 1.01

P re w a te r .26 .40 .38 .56 .26 .39

CER .37 .58 .76 .90

#7 LiCl .59 .98 .22 1 .63 .63 .87

P re w a te r .59 .39 .52 .43 .20 .24

CER .46 .53 .42 .45

#8 LiCl .61 1.26 .10 1.70 1 .09 1.0(

P re w a te r .39 .46 .60 .83 .31 .60

CER .27 .87 .33 .91
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Table 6
R e l a t i v e  Change In  Responding  A cross  t h e  D i f f e r e n t  

R a te -R ed u c in g  O p e r a t i o n s  

(NaCI group)

O p e r a t i o n  Response

Bar P r e s s i n g L ick in g D r in k in g

S u b j e c t V C V C V C

#3 NaCI .73 .93 .73 1 .4 3 .84 1 .31

P re w a te r .59 .86 .64 .67 .32 .43

CER .12 .35 .83 .89

#4 NaCI .87 1.10 .90 1.10 1 .05 1 .00

P r e w a te r .64 .78 .71 .74 1 .1 0 .26

CER .61 .48 .68 .49

#5 NaCI .75 1 .10 1 .40 .76 .97 1 .20

P re w a te r .50 .40 .18 .23 .29 .30

CER .76 .30 .33 .53

#6 NaCI .70 .98 .70 .97 .95 .94

P r e w a te r .67 .43 .69 .42 .20 .24

CER .53 .43 .34 .46
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produced g r e a t e r  o v e r a l l  s u p p r e s s i o n  o f  l i c k i n g .  A l though  

t h e r e  was c l e a r  s u p p r e s s i o n  o f  d r i n k i n g  t h e r e  was l i t t l e  

d i f f e r e n t i a t i o n  in  r e l a t i v e  s u p p r e s s i o n .  Even though  a l l  

e i g h t  s u b j e c t s  d id  show a g r e a t e r  d e c r e a s e  i n  v i n e g a r  

d r i n k i n g ,  t h e  s i z e  o f  t h e  d i f f e r e n c e  was s m a l l .  

Exam ina t ion  o f  s u p p r e s s i o n  on t h e  i n d i v i d u a l  t e s t  s e s s i o n s  

shows t h a t  t h e  e f f e c t  was n o t  c o n s i s t e n t  o v e r  s e p a r a t e  

t e s t s  f o r  a n im a l s  in  t h e  NaCI g r o u p ,  b u t  d id  ho ld  f o r  t h r e e  

o f  t h e  LiCl a n i m a l s .  T h i s  may i n d i c a t e  a l i n g e r i n g  

a v e r s i o n  n o t  c o m p l e t e l y  e x t i n g u i s h e d  by t h e  e x p o s u re  

p e r i o d .  Lever p r e s s  c h o i c e  r e s p o n d in g  showed no s y s t e m a t i c  

change w i th  l e v e l  o f  p r e w a t e r i n g .

Tab le  5 a l s o  a l l o w s  a c om par ison  be tween  t h e  p a t t e r n  

o f  change  p roduced  by s a t i a t i o n  and t h e  change p rod u ced  by 

a v e r s i o n  c o n d i t i o n i n g .  U n l ike  t h e  L i C l - in d u c e d  d e c r e a s e ,  

t h e  e f f e c t  o f  p r e w a t e r i n g  was n o t  a lw ays  most  p ronounced  on 

r a t e s  o f  c o n c u r r e n t  l i c k i n g .  R a te s  o f  c o n c u r r e n t  l i c k i n g  

d id  g e n e r a l l y  show g r e a t e r  c o f f e e - v i n e g a r  d i f f e r e n t i a t i o n  , 

b u t  t h e  s i z e  o f  t h i s  com par ison  was o u t  o f  p r o p o r t i o n  to  

th e  d i f f e r e n c e  in  d i f f e r e n t i a t i o n  p roduced  by a v e r s i o n  

c o n d i t i o n i n g .  T h is  i s  due in  p a r t  t o  t h e  a b s e n c e  o f  an 

i n c r e a s e  in  c o f f e e - r e i n f o r c e d  r e s p o n d in g  w i th  p r e w a t e r i n g  

as  t h e  d i s r u p t i n g  o p e r a t i o n .

C o n d i t i o n e d  s u p p r e s s i o n  t e s t i n g . In two s e s s i o n s  

r e sp o n d in g  was m easured  in  t h e  p r e s e n c e  o f  t h e  t o n e  t h a t  

had been p r e v i o u s l y  p a i r e d  w i th  e l e c t r i c  sh o c k .
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P r e s e n t a t i o n  o f  t h e  t o n e  p roduced  s u p p r e s s i o n  on each  

o c c a s s i o n .  S u p p r e s s io n  s c o r e s  were c a l c u l a t e d  a s  t h e  r a t i o  

of  r e s p o n d in g  in  t h e  p r e s e n c e  o f  t h e  to n e  t o  r e s p o n d in g  in  

t h e  a p p r o p r i a t e  p r e c e d i n g  p e r i o d .  For c o n c u r r e n t  l i c k i n g  

th e  r a t i o  was d e te r m in e d  by u s in g  t h e  f i r s t  80 s e c  o f  t h e  

c o n c u r r e n t  p e r i o d  a s  t h e  b a s e l i n e .  As t h e s e  r a t i o s  a r e  

c a l c u l a t e d ,  a v a l u e  o f  1 .0  i n d i c a t e s  no s u p p r e s s i o n ,  w h i le  

a v a lu e  o f  0 .0  i n d i c a t e s  co m p le te  s u p p r e s s i o n .  I n d i v i d u a l  

s u p p r e s s i o n  r a t i o s  c o v e red  a wide r a n g e ,  from 0 .0  t o  over  

1 .0  i n  t h e  two days  o f  t e s t i n g .  Comparisons  r e v e a l e d  

d i f f e r e n c e s  between s u b j e c t s  who had been in  t h e  d i f f e r e n t  

c o n d i t i o n i n g  g r o u p s .  In t h e  NaCI g ro u p  o n ly  #3 showed more 

s u p p r e s s i o n  in  v i n e g a r - r e i n f o r c e d  r e s p o n d i n g ,  w h i l e  among 

a n im a l s  in  t h e  LiCl g roup  o n ly  #1 f a i l e d  t o  show g r e a t e r  

s u p p r e s s i o n  t o  v i n e g a r .  S u p p r e s s io n  r a t i o s  f o r  a l l  

s u b j e c t s  a r e  g iv e n  in  T a b le s  5 and 6 .  These t a b l e s  show 

t h a t  t h e r e  i s  g r e a t e r  a g reem en t  in  d i r e c t i o n  o f  change  f o r  

l e v e r - p r e s s i n g  th an  f o r l i c k i n g .  S ix  o f  t h e  e i g h t  a n im a l s  

showed g r e a t e r  s u p p r e s s i o n  o f  v i n e g a r - r e i n f o r c e d  l e v e r  

p r e s s i n g ,  w h i l e  f o r  l i c k i n g  o n l y  fo u r  a n i m a l s  d i s p l a y e d  

g r e a t e r  v i n e g a r  s u p p r e s s i o n .

F i n a l l y ,  t h e  c o n s i s t e n c y  o f  t h e  o p e r a t i o n s  used  to  

r ed u ce  r e s p o n d in g  i s  summarized in  Tab le  7 .  T h i s  t a b l e  

g i v e s  t h e  number o f  co m p a r i so n s  in  which c o f f e e  r e sp o n d in g  

was found t o  be l e s s  changed in  r a t i o  to  t h e  t o t a l  number 

o f  c o m p ar i so n s  w i th  t h a t  t r e a t m e n t .  The t a b l e  p o i n t s  o u t
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Table 7
C o n s i s t e n c y  o f  Response Change Over D i f f e r e n t

O p e r a t i o n s

O p e ra t io n

Response 

Bar P r e s s i n g  L ick in g D r in k in g

Neophobia 7/8 5/8 6 /8

A vers ion
C o n d i t i o n in g

4 /4 4 /4 4 /4

P r e w a te r in g 6 / 8 6 / 8 8 /8

CER 6 / 8 4/8

N o t e : C e l l  e n t r y  g i v e s  t h e  number o f  com par ison  t h a t  showed

c o f f e e  r e s p o n d in g  to  be l e s s  d i s r u p t e d  th a n  v i n e g a r  

r e s p o n d i n g .
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t h a t  l a t e r  t r e a t m e n t s  were l e s s  c o n s i s t e n t  in  t h e i r  e f f e c t s  

on r e s p o n d i n g .  T h i s  c o u ld  be due t o  t h e  n a t u r e  o f  t h e  

t r e a t m e n t s ,  some i n t e r a c t i o n  be tween  t h e  o r d e r  and t h e  

t r e a t m e n t s ,  o r  t o  i n c r e a s e s  in  r e s p o n s e  s t r e n g t h  o v e r  t h e  

c o u r se  of  e x te n d ed  e x p o s u re  t o  c o f f e e  and v i n e g a r .  S u p p o r t  

f o r  t h e  l a t t e r  p o s s i b i l i t y  comes from n o t i n g  ( see  T a b le s  5 

& 6) t h a t  once  an an im a l  showed no d i f f e r e n c e  in  v i n e g a r

and c o f f e e  r e s p o n d i n g ,  o r  g r e a t e r  change in  c o f f e e  

r e s p o n d i n g ,  t h a t  p a t t e r n  was m a i n t a i n e d  f o r  a l l  s u b s e q u e n t  

t e s t s .



D i s c u s s i o n

Exper im en t  1 i n d i c a t e d  t h a t  v i n e g a r  consummatory 

r e sp o n d in g  was weaker  t h a n  c o f f e e  consummatory r e s p o n d i n g .  

C o n s i s t e n t  w i th  t h a t  d e t e r m i n a t i o n ,  t h i s  e x p e r im e n t  has  

shown t h a t  v i n e g a r  i s  more s a l i e n t  t h a n  c o f f e e  i n  a 

t a s t e - a v e r s i o n  c o n d i t i o n i n g  p r o c e d u r e .  T h i s  h o l d s  t r u e  

whether  a v e r s i o n  c o n d i t i o n i n g  i s  measured  by i n s t r u m e n t a l  

b a r - p r e s s i n g ,  i n s t r u m e n t a l  l i c k i n g ,  o r  consummatory 

l i c k i n g .  The d e m o n s t r a t i o n  o f  t h e  h ig h  s a l i e n c e  o f  v i n e g a r  

was a l s o  c o n s i s t e n t  w i th  t h e  p a t t e r n  o f  change produced  by 

p r e w a t e r i n g .  T h i s  s u p p o r t s  t h e  c o n c l u s i o n  t h a t  t h e  

s a l i e n c e  r e l a t i o n  c o r r e s p o n d s  t o  t h e  s t r e n g t h  r e l a t i o n .

The d i f f e r e n c e  in  a v e r s i o n  c o n d i t i o n i n g  t o  v i n e g a r  and 

c o f f e e  c a n n o t  be a t t r i b u t e d  to  d i f f e r e n t i a l  e x p o su re  on t h e  

c o n d i t i o n i n g  d a y .  The m u l t i p l e  s c h e d u l e  i n s u r e d  ro u g h ly  

eq u a l  r a t e s  o f  r e i n f o r c e m e n t ,  and c h o i c e  p r o p o r t i o n s  were 

n o t  ex t rem e  enough t o  c a u s e  s i g n i f i c a n t  d e v i a t i o n  from 

e q u a l i t y .  Two a n im a l s  in  t h e  LiCl had r a t i o s  o f  v i n e g a r  

d r i n k i n g  to  t o t a l  d r i n k i n g  o f  .52  and .53  , w h i l e  two 

a n im a l s  consumed s l i g h t l y  more c o f f e e  t h a n  v i n e g a r  

( d r i n k i n g  r a t i o s  o f  .42  and .43)  . These v a l u e s  a r e  n o t  

changed i f  number o f  r e i n f o r c e m e n t  p e r i o d s ,  r a t h e r  t h an  

number o f  l i c k s ,  i s  used t o  c a l c u l a t e  t h e  r a t i o s .

The p r e s e n t  e x p e r im e n t  a l s o  o b t a i n e d  c l e a r  e v id e n c e  

f o r  t h e  s e n s i t i v i t y  o f  i n s t r u m e n t a l  r e s p o n s e s  t o  t h e
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e f f e c t s  o f  L iC l .  For a l l  t h e  a n im a l s  i n  t h e  LiCl g roup

t h e r e  was a s i g n i f i c a n t  and s u s t a i n e d  d i f f e r e n t i a t i o n  o f  

r e sp o n d in g  f o r  c o f f e e  and v i n e g a r .  The i n s t r u m e n t a l  

r e sp o n s e  s u p p r e s s i o n  r e c o rd e d  h e r e  c o n t r a s t s  w i th  t h e

f a i l u r e s  o f  G a rc ia  e t  a l .  (1970) and M orr i son  and C o l l y e r  

(1974, Expe r im en t  2 ) .  In  t h o s e  s t u d i e s  i n s t r u m e n t a l  

r e sp o n d in g  was n o t  s u p p r e s s e d ,  d e s p i t e  t h e  n e a r  t o t a l  

s u p p r e s s i o n  o f  co n su m p t io n .  Two s t u d i e s  have r e p o r t e d  

s u p p r e s s i o n  o f  l e v e r  p r e s s i n g  when t h e  r e i n f o r c e r  was

p a i r e d  w i th  t o x i c o s i s  ( B e s t ,  B e s t ,  & A h l e r s ,  1971; 

Treadway,  1975) ,  b u t  t h e  e f f e c t s  were s m a l l  i n  com par ison  

to  t h e  change in  co n su m p t io n .  Treadway (1975) r e p o r t e d  a 

s u p p r e s s i o n  o f  l e v e r  p r e s s i n g ,  r e i n f o r c e d  on a f i x e d - r a t i o  

s c h e d u l e ,  on t h e  f i r s t  p o s t - c o n d i t i o n i n g  day ;  t h e r e a f t e r  

r e sp o n d in g  in  t h e  p o i so n ed  g ro u p  was n o t  d i f f e r e n t  from 

e i t h e r  o f  t h e  two c o n t r o l  g r o u p s .  Treadway a l s o  c o l l e c t e d  

consumpt ion  m easu res  in  d a i l y  home cage  t e s t s .  These  t e s t s  

gave e v id e n c e  o f  a c o n d i t i o n e d  a v e r s i o n  p e r s i s t i n g  o ver

many d a y s ,  in  c o n t r a s t  to  t h e  one day o f  d i f f e r e n c e  f o r

l e v e r  p r e s s i n g .  The p r e s e n t  s tu d y  o b t a i n e d  a p a t t e r n  o f  

r e s u l t s  n o t  r e p o r t e d  in  t h e s e  e a r l i e r  i n v e s t i g a t i o n s .  In  

th e  p r e s e n t  s t u d y  i n s t r u m e n t a l  m easu res  gave e v id e n c e  o f  an 

e f f e c t  m a i n t a i n e d  o v e r  f i v e  o r  more s e s s i o n s .  For t h r e e  o f  

th e  p o i so n e d  a n i m a l s ,  b a r - p r e s s i n g  r a t e ,  r e l a t i v e  t o  t h e

p o s t - e x p o s u r e  b a s e l i n e ,  was l e s s  t h a n  .5  a t  t h e  end o f  t h e

s i x t h  s e s s i o n ,  w hereas  in  t h e  NaCI g roup  o n ly  one d a i l y
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s e s s i o n  (o u t  o f  40) was e v e r  a s  low a s  . 5  . The d i f f e r e n c e  

between t h i s  s t u d y ,  showing a c o n s i d e r a b l e  e f f e c t  on 

i n s t r u m e n t a l  b e h a v i o r ,  and t h e  s t u d i e s  c i t e d  above i s  

p o s s i b l y  a f u n c t i o n  o f  two p r o c e d u r a l  d i f f e r e n c e s .  

I n s p e c t i o n  o f  t h e  r e l a t i v e  r a t e s  o f  l e v e r  p r e s s i n g  r e v e a l s  

t h a t  r e s p o n d in g  n ev e r  re a c h e d  a minimum in  t h e  f i r s t  

s e s s i o n .  The e f f e c t s  o f  p a i r i n g  w i th  LiCl were more l i k e l y  

to  be o b s e rv e d  from th e  second  t e s t i n g  s e s s i o n  onward.  The 

grouped d a t a ,  p r e s e n t e d  in  F ig u r e  10 ,  show a maximum 

s e p a r a t i o n  be tween  g ro u p s  on t h e  f i f t h  and s i x t h  t e s t i n g  

d a y s .  C onduc t ing  t e s t i n g  in  one s e s s i o n  ( e . g . ,  B e s t  e t  

a l . ,  1971) would ,  i f  t h e  p r e s e n t  d a t a  a r e  r e p r e s e n t a t i v e  o f  

o t h e r  p r o c e d u r e s ,  r educe  t h e  p r o b a b i l i t y  o f  d e t e c t i n g  an 

e f f e c t .  The s i z e  and d u r a b i l i t y  o f  t h e  e f f e c t  on l e v e r  

p r e s s i n g  s een  in  F ig u re  10 i s  a l s o  a f u n c t i o n  o f  t h e  use  o f  

r e l a t i v e  r a t e  m easu res  based  on i n d i v i d u a l  b a s e l i n e s .

These r e s u l t s  p r o v id e  an i n t e r e s t i n g  r e v e r s a l  o f  t h e  

p a t t e r n  o b t a i n e d  by G a r c i a  e t  a l .  ( 1 9 7 0 ) .  By t h e  s i x t h  

day o f  t e s t i n g  t h e  a n im a l s  i n  t h i s  s t u d y  were s t i l l  

d i s p l a y i n g  s u p p r e s s i o n  on i n s t r u m e n t a l  l e v e r  p r e s s i n g  and 

i n s t r u m e n t a l  l i c k i n g  f o r  v i n e g a r ,  w h i l e  no s i g n  o f  

s u p p r e s s i o n  in  consum pt ion  c o u ld  be s een  a f t e r  t h e  second 

s e s s i o n .  Over t h e  f i r s t  f o u r  days  o f  t e s t i n g ,  r e l a t i v e  

d r i n k i n g  r a t e s  ( v i n e g a r /  c o f f e e )  i n  t h e  LiCl g ro u p  ranged  

from .46 to  .51  , and from .48 t o  .53  in  t h e  NaCI g ro u p .  

The i n s t r u m e n t a l  m e asu res  c o n t i n u e d  to  r e f l e c t  t h e
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d i f f e r e n c e  had f a i l e d  t o  be d e t e c t a b l e  based  on 

consummatory m e a s u re s .

A l though  i t  was e x p e c t e d  t h a t  i n s t r u m e n t a l  r e s p o n s e s  

would p rove  more s e n s i t i v e  t h a n  consummatory r e s p o n s e s ,  i t  

was n o t  e x p e c t e d  t h a t  l i c k i n g  would be more s e n s i t i v e  t h an  

b a r  p r e s s i n g .  On t h e  b a s i s  o f  r e s p o n s e  s t r e n g t h  

c o n s i d e r a t i o n s ,  l i c k i n g  was e x p e c t e d  to  be more r e s i s t a n t  

to  change th a n  b a r  p r e s s i n g .  F i r s t ,  r e i n f o r c e m e n t  f o r  

l i c k i n g  i s  im m ed ia te ,  w hereas  r e i n f o r c e m e n t  f o r  b a r  

p r e s s i n g  i s  d e l a y e d  w h i l e  t h e  an im a l  moves to  t h e  d r i n k i n g  

s p o u t .  Second,  t h e  s i m i l a r i t y  o f  t h e  i n s t r u m e n t a l  and 

consummatory l i c k  may l e a d  to  r e s p o n s e  i n d u c t i o n .  These 

f a c t o r s  sh o u ld  have made l i c k i n g  l e s s  c h a n g e a b l e ;  i n s t e a d  

l i c k i n g  was c o n s i d e r a b l y  more s e n s i t i v e  t h a n  l e v e r  

p r e s s i n g .  T h e r e f o r e ,  i f  t h e  r e a s o n i n g  a b o u t  t h e  r e l a t i v e  

s t r e n g t h s  o f  l i c k i n g  and b a r  p r e s s i n g  i s  c o r r e c t ,  some 

f a c t o r  in  a d d i t i o n  to  r e s p o n s e  s t r e n g t h  must be i n v o l v e d .  

One p o s s i b i l i t y ,  in  k eep in g  w i th  t h e  s u g g e s t i o n  o f  G a rc ia  

e t  a l .  (1970;  1 9 7 4 ) ,  i s  t h a t  s e n s i t i v i t y  may be a j o i n t

f u n c t i o n  o f  form and f u n c t i o n .  Both t h e  c o n t i n g e n c i e s  o f  

r e i n f o r c e m e n t  f o r  a r e s p o n s e ,  and t h e  r e l a t i o n  t o  n a t u r a l  

f o o d - g e t t i n g  b e h a v i o r s  may be i m p o r t a n t  f a c t o r s  i n  t h e  

s e n s i t i v i t y  o f  a r e s p o n s e  t o  LiCl induced  c h a n g e .  T h is  

p o s s i b i l i t y  i s  c o n s i s t e n t  w i th  t h e  p r e s e n t  p a t t e r n  o f  

r e s u l t s .
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The p r e s e n t  d a t a  a l s o  r e v e a l e d  a c o n t r a s t  e f f e c t  

( C a t a n i a ,  1968) in  l e v e r  p r e s s i n g  and l i c k i n g .  

C o f f e e - r e i n f o r c e d  l e v e r  p r e s s i n g  and l i c k i n g  i n c r e a s e d ,  

w h i le  v i n e g a r - r e i n f o r c e d  r e sp o n d in g  d e c r e a s e d .  In  many 

c a s e s  t h e  s i z e  o f  t h e  e f f e c t  was c o n s i d e r a b l e .  Rate  o f  

c o n c u r r e n t  l i c k i n g  was o b se rv e d  to  i n c r e a s e  over  f o u r f o l d  

f o r  two a n i m a l s ,  and l e v e r  p r e s s i n g  was c o n s i s t e n t l y  

i n c r e a s e d  t o  over  t w ic e  t h e  p o s t - e x p o s u r e  b a s e l i n e .  At th e  

same t im e ,  t h e r e  was no c o n t r a s t  e f f e c t  i n  consummatory 

r e s p o n d i n g .  Domjan and G i l l a n  (1977) r e p o r t e d  a s e r i e s  o f  

s t u d i e s  showing a s i m i l a r  e f f e c t ,  when th e  consummatory 

r e s p o n s e  measure  was t o t a l  consumed, r a t h e r  th a n  r a t e  o f  

d r i n k i n g .  Ra ts  were p r e s e n t e d  w i th  a s o l u t i o n  t h a t  had 

p r e v i o u s l y  been p a i r e d  w i th  L iC l .  F i f t e e n  m in u te s  a f t e r  

t h i s  p r e s e n t a t i o n  a n im a l s  had t h e  o p p o r t u n i t y  t o  d r i n k  a 

n e u t r a l  s o l u t i o n .  Exposure  t o  t h e  c o n d i t i o n e d  a v e r s i v e  

t a s t e  r e s u l t e d  in  a s i g n i f i c a n t  i n c r e a s e  i n  consum pt ion  o f  

t h e  second s o l u t i o n .  The i n c r e a s e  a p p a r e n t l y  depended on 

th e  c o n d i t i o n e d  a v e r s i v e n e s s  o f  t h e  f i r s t  s o l u t i o n .  The 

i n c r e a s e  was n o t  found i f  t h e  f i r s t  s o l u t i o n  was a f l a v o r  

e x p l i c i t l y  u n p a i r e d  w i th  L iC l ,  o r  i f  t h e  a v e r s i o n  to  t h e  

f i r s t  s o l u t i o n  had been e x t i n g u i s h e d .

The i n c r e a s e  in  consum ption  f o l l o w i n g  e x p o s u re  t o  a 

c o n d i t i o n e d - a v e r s i v e  f l a v o r  r e p o r t e d  by Domjan and G i l l a n  

(1977) i s  c o n s i s t e n t  w i th  t h e  p r e s e n t  r e s u l t s .  In  a d d i t i o n  

th e  p r e s e n t  e x p e r im e n t  e x t e n d s  f i n d i n g s  on t h i s  e f f e c t  in
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t h e  f o l l o w i n g  ways.  F i r s t ,  t h e  enhancement  o f  r e s p o n d in g  

o c c u r s  w i t h  i n s t r u m e n t a l  r e s p o n s e s  a s  w e l l  a s  consummatory 

r e s p o n s e s .  Second,  t h e  e f f e c t  i s  o b t a i n e d  when 

a v a i l a b i l i t y  o f  t h e  s o l u t i o n s  a l t e r n a t e s  over  a s h o r t  

p e r i o d  o f  t im e  (90 s e c ) , o r  when t h e  s o l u t i o n s  a r e  

s i m u l t a n e o u s l y  a v a i l a b l e .  F i n a l l y ,  t h e  e f f e c t  p e r s i s t s  f o r  

a number o f  s e s s i o n s .  Domjan and G i l l a n  (1977) o n ly  t e s t e d  

t h e i r  a n im a l s  o n c e ,  b u t  t h e  p r e s e n t  r e s u l t s  show t h e r e  i s  a 

d e f i n i t e  t im e  c o u r s e .  The p r e s e n t  d a t a  a l s o  c o n t a i n  a 

s u g g e s t i o n  t h a t  t h e  e f f e c t  may n o t  depend on th e

c o n d i t i o n e d  a v e r s i v e n e s s  o f  t h e  a l t e r n a t e d  s o l u t i o n ,  b u t  

s im p ly  on t h e  a v e r s i v e n e s s  o f  t h e  a l t e r n a t e  s o l u t i o n .  

Animal #6 (NaCl) had one day o f  s u p p r e s s i o n  o f

v i n e g a r - r e i n f o r c e d  l i c k i n g .  On t h a t  day he e x h i b i t e d  a 

s i g n i f i c a n t  i n c r e a s e  in  t h e  r a t e  o f  c o f f e e  l i c k i n g .  T h is  

f i t s  t h e  p a t t e r n  o b t a i n e d  w i th  t h e  L i C l - i n j e c t e d  a n i m a l s .

Domjan and G i l l a n  (1977) were m a in ly  c o n ce rn ed  w i th  

t h e  t h e o r e t i c a l  s i g n i f i c a n c e  o f  t h i s  e f f e c t ,  b u t  i t  a l s o  

has  a i m p o r t a n t  m e t h o d o l o g i c a l  i m p l i c a t i o n .  I f  t h e  e f f e c t  

shown by Domjan and G i l l a n  t o  o p e r a t e  o v e r  a 15 min 

i n t e r v a l  a l s o  o p e r a t e s  when t h e  s o l u t i o n s  a r e

s i m u l t a n e o u s l y  a v a i l a b l e ,  a s  t h e  p r e s e n t  r e s u l t s  i n d i c a t e ,  

t h en  t w o - s o l u t i o n  t e s t s  a r e  s u b j e c t  t o  an u n a p p r e c i a t e d  

s o u rc e  o f  b i a s .  T h i s  e x p e r im e n t  h a s  shown t h a t  th e

enhancement e f f e c t  i s  l a r g e r  f o r  l i c k i n g  th a n  f o r  l e v e r  

p r e s s i n g .  T h is  makes i t  r e a s o n a b l e  t o  assume t h a t  t h e
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enhancement e f f e c t  may depend upon t h e  r e s p o n s e  s t r e n g t h  o f  

t h e  a l t e r n a t e  s o l u t i o n .  I f  t h i s  i s  t h e  c a s e ,  m e a su re s  o f  

a v e r s i o n  s t r e n g t h  o r  t a s t e  s a l i e n c e  w i l l  be s t r o n g l y  b i a s e d  

by c o n t e x t .  S i n g l e - s o l u t i o n  t e s t s  a r e  r e g a r d e d  a s  l e s s  

s e n s i t i v e  t e s t s  o f  a v e r s i o n  s t r e n g t h ;  n e v e r t h e l e s s ,  t h e r e  

may be r e a s o n  t o  p r e f e r  t h e s e  l e s s  s e n s i t i v e ,  b u t  a l s o  l e s s  

c o m p l i c a t e d ,  t e s t s .



VI. FINAL DISCUSSION

The p r e c e d in g  e x p e r im e n t s  have  c o n s i d e r e d  t h e  

i m p l i c a t i o n s  o f  r e g a r d i n g  consummatory r e s p o n s e  s t r e n g t h  a s  

a f a c t o r  in  t a s t e - a v e r s i o n  l e a r n i n g .  The r e s p o n s e - s t r e n g t h  

p e r s p e c t i v e  o f f e r s  an i n t e g r a t e d  v iew o f  t a s t e  s a l i e n c e ,  

f l a v o r  n e o p h o b ia ,  p r e e x p o s u r e  e f f e c t s ,  enhanced  n e o p h o b ia ,  

and d e p r i v a t i o n  e f f e c t s .  T h i s  c o n c lu d in g  r e v iew  b r i e f l y  

c o n s i d e r s  t h e  e v id e n c e  in  s u p p o r t  o f  t h e  r e s p o n s e - s t r e n g t h  

a n a l y s i s .

The b a s i c  a s su m p t io n  u n d e r l y i n g  t h e  p r e s e n t  s e t  o f  

e x p e r im e n t s  i s  t h a t  consummatory r e s p o n s e s  can  be a n a ly z e d  

as  d i s c r i m i n a t e d  o p e r a n t ,  a s  p r e v i o u s l y  s u g g e s t e d  by 

S k in n e r  (1938) .  One d i r e c t  i m p l i c a t i o n  o f  t h i s  a s su m p t io n  

i s  t h a t  s a t i a t i o n  w i l l  l e a d  to  i n c r e a s e d  food s e l e c t i v i t y .  

Only s t r o n g  r e s p o n s e s  w i l l  o c c u r  under  c o n s u m p t i o n - r e d u c i n g  

e f f e c t s  o f  s a t i a t i o n .  W ithou t  s u p p o r t  f o r  t h i s  b a s i c  

a s su m p t io n  t h e r e  would be no r e a s o n  f o r  e x t e n d i n g  t h e  

a n a l y s i s .  The a s su m p t io n  o f  g r e a t e r  f i n i c k i n e s s  in  t h e

s a t i a t e d ,  a l t h o u g h  s u p p o r t e d  by common s e n s e ,  has  been

c h a l l e n g e d  by J a c o b s  (1968; J a c o b s  & Sharma, 1 9 6 9 ) ,  in

s t u d i e s  t h a t  showed hungry  dogs t o  be more " t a s t e  r e a c t i v e "  

t h a n  s a t i a t e d  d o g s .  J a c o b ' s  work l a c k e d  some d e s i r a b l e  

c o n t r o l s ,  and a more th o ro u g h  f o l l o w - u p  s t u d y  by Booth

(1972) shows t h a t  s a t i a t e d  r a t s  a r e  indeed  more s e l e c t i v e  

o f  foods  th a n  hungry  r a t s .  Booth measured  amounts  and

142
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r a t e s  o f  consum pt ion  on p r e f e r r e d ,  n e u t r a l ,  o r  u n p r e f e r r e d  

d i e t s ,  a t  t h r e e  l e v e l s  o f  food d e p r i v a t i o n .  The r e s u l t s  

from B o o t h ' s  (1972) b e tw e e n -g ro u p  c om par ison  a r e  p r e s e n t e d  

in  F i g u r e  18. T h is  f i g u r e  d i s p l a y s  t h e  r e l a t i v e  d e c r e a s e  

i n  r a t e  o f  consum pt ion  w i t h i n  a meal  a s  f u n c t i o n  o f  t h e  

amount a l r e a d y  consumed.  The u n p r e f e r r e d  d i e t  shows th e  

g r e a t e s t  r e l a t i v e  s u p p r e s s i o n ,  c o n s i s t e n t  w i t h  t h e  i d e a  

t h a t  i t  r e p r e s e n t s  t h e  w eak es t  i n g e s t i o n  r e s p o n s e .  L ik e 

w i s e ,  t h e  e f f e c t s  o f  d i e t  a r e  g r e a t e r  i n  s a t i a t e d  r a t s  t h a n  

in  hungry  r a t s .  B o o t h ' s  d a t a  p r o v i d e  s u p p o r t  f o r  th e  

ap p ro a ch  to  i n g e s t i o n  r e s p o n s e s  t a k e n  i n  t h e  p r e s e n t  

a n a l y s i s .

The f i n d i n g  t h a t  s a t i a t i o n  p r o d u c e s  d i f f e r e n t i a l  

r e s p o n s e  s u p p r e s s i o n  o f  foods  was e x te n d ed  t o  l i q u i d s  i n  

t h e  f i r s t  s e t  o f  e x p e r i m e n t s .  P r e w a t e r i n g  was found to  

p roduce  c o n s i d e r a b l e  s u p p r e s s i o n  o f  some r e s p o n s e s  

( v i n e g a r ,  c a s e i n ) ,  and o n ly  m a r g in a l  s u p p r e s s i o n  o f  o t h e r s  

( s u c r o s e ,  s a l i n e ) .  Th is  p a t t e r n  o f  change  was assumed to  

be i d e n t i c a l  to  t h e  o r d e r i n g  o f  i n g e s t i o n  r e s p o n s e  

s t r e n g t h s .  As s u c h ,  i t  was e x p e c t e d  t h a t  t h e  o r d e r i n g  

would a l s o  c o r r e s p o n d  to  t h e  o r d e r i n g  o f  c o n d i t i o n a b i l i t y  

in  t a s t e  a v e r s i o n  p r o c e d u r e s .  The l i t e r a t u r e  rev iew ed  in  

Expe r im en t  1 i n d i c a t e d  t h a t  t h i s  was t h e  c a s e .

A s t r o n g  p r e d i c t i o n  o f  t h e  r e s p o n s e  s t r e n g t h  a n a l y s i s  

i s  t h a t  t h e  p a t t e r n  o f  s u p p r e s s i o n  sh o u ld  remain  i n v a r i a n t  

a c r o s s  ch an g es  in  t h e  r a t e - r e d u c i n g  p r o c e d u r e ,  p ro v id e d  t h e
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F ig u re  18.  Data from Booth (1972) on t h e  r e l a t i v e  d e c l i n e  

in  r a t e  o f  consum pt ion  a s  a f u n c t i o n  o f  t h e  amount a l r e a d y  

consumed. L ines  a r e  t h e  l e a s t  s q u a r e s  f i t .  The numera l  by 

each  l i n e  g i v e s  t h e  number o f  h o u r s  s i n c e  t h e  l a s t  m ea l .  

P= P l a i n  d i e t ;  Q= Q uin ine  a d u l t e r a t e d ;  S= S u c ro se  added



sans

RELATIVE D E C R E A S E  IN 
•  •

l \ )  O l
O Oi o

RATE O F  C O N S U M P T I O N

31 -o— ,-------- f--------



146

p r o c e d u r e  can  be a p p l i e d  e q u a l l y  t o  a l l  r e s p o n s e s .  The 

a v a i l a b l e  d a t a  s u p p o r t  t h i s  p r e d i c t i o n .  There  i s  a p e r f e c t  

c o r r e s p o n d e n c e  among m e as u re s  o f  t a s t e  s a l i e n c e ,  n e o p h o b ia ,  

enhanced  neophob ia  , and i l l n e s s - m e d i a t e d  s u p p r e s s i o n  f o r  

d i f f e r e n t  c o n c e n t r a t i o n s  o f  s a c c h a r i n  ( C a r r o l l ,  1975; 

Domjan, 1 977) .

The r e s p o n s e  s t r e n g t h  a n a l y s i s  p r o v i d e s  a n a t u r a l  

e x p l a n a t i o n  f o r  n eo p h o b ia  and i t s  r e l a t i o n  t o  

f l a v o r - a v e r s i o n  c o n d i t i o n i n g .  The i n c r e a s e  in  consum pt ion  

o f  n o v e l  foods  i s  t a k e n  a s  an i n d i c a t i o n  o f  an i n c r e a s e  i n  

t h e  s t r e n g t h  o f  consummatory r e s p o n s e s .  From t h i s  

i n c r e a s e ,  t h e  r e t a r d a t i o n  o f  c o n d i t i o n i n g  p roduced  by t a s t e  

e x p o s u re  f o l l o w s .  The r e s p o n s e  s t r e n g t h  a c c o u n t  o f  

n eop h o b ia  can  be d i s t i n g u i s h e d  from o t h e r  a c c o u n t s  t h a t  

em phas ize  t h e  e f f e c t s  o f  t a s t e  ex p o s u re  on a s s o c i a b i l i t y  o f  

t h e  t a s t e  w i th  i l l n e s s  (B es t  & B a r k e r ,  1977;  C a r r o l l ,  

1 9 7 5 ) .  The p r e s e n t  a c c o u n t  p r e d i c t s  t h a t  f l a v o r  

p r e e x p o s u r e  w i l l  d i m i n i s h  t h e  e f f e c t  o f  i l l n e s s - m e d i a t e d  

s u p p r e s i o n ,  and t h e  e x p r e s s i o n  o f  enhanced  n e o p h o b ia .  Both 

e x p e c t a t i o n s  a r e  c o n f i rm e d  by r e c e n t  f i n d i n g s  (B es t  and 

B a t s o n ,  1977; C a r r o l l ,  1975; Domjan, 1975, 1977;

M i t c h e l l ,  S c o t t ,  & M i t c h e l l ,  1 9 7 6 ) .  An a s s o c i a t i v e  a c c o u n t  

c a n n o t  e x p l a i n  t h e  c o n s i s t e n c y  o f  t h e  e f f e c t  o f  t a s t e  

f a m i l i a r i t y  a c r o s s  t h e s e  d i f f e r e n t  c o n s u m p t i o n - r e d u c i n g  

o p e r a t i o n s  w i t h o u t  i n t r o d u c i n g  a d d i t i o n a l  t h e o r e t i c a l  

n o t i o n s .
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The r e l a t i o n  between neophob ia  and a v e r s i o n  

c o n d i t i o n i n g  i s  m a i n t a i n e d  even when n eophob ic  t e n d e n c i e s  

a r e  m o d i f i e d  by p h y s i o l o g i c a l  i n t e r v e n t i o n .  R a ts  w i th  

l e s i o n s  o f  t h e  v e n t r o m e d i a l  hypo tha lam us  (VMH) become 

f i n i c k y  e a t e r s .  T h e i r  food s e l e c t i o n  p a t t e r n  r e se m b le s  t h e  

p a t t e r n  o f  s a t i a t e d  a n i m a l s ;  t h e y  consume o n l y  h i g h l y  

p a l a t a b l e ,  f a m i l i a r  f o o d s  (T e i t e lb a u m ,  1955; T e i t e lb a u m  & 

C am pbel l ,  1 9 5 8 ) .  The food s e l e c t i o n  p a t t e r n  o f  

VMH-lesioned a n im a l s  s u g g e s t s  t h a t  t h e  s t r e n g t h  o f  a l l  

i n g e s t i o n  r e s p o n s e s  has  d e c r e a s e d .  T h is  may seem 

p a r a d o x i c a l  g i v e n  t h a t  VMH-lesioned a n im a l s  become o b e s e ,  

b u t  m easu res  o f  m o t i v a t i o n  based  on i n s t r u m e n t a l  b e h a v i o r  

i n d i c a t e  d e c r e a s e d  h unge r  in  t h e s e  a n im a l s  ( M i l l e r  e t  a l . ,  

19 5 0 ) .  With lower  s t r e n g t h  i n g e s t i o n  r e s p o n s e s

VMH-lesioned a n im a l s  sh o u ld  form s t r o n g e r  c o n d i t i o n e d  t a s t e  

a v e r s i o n s .  C onf i rm ing  o b s e r v a t i o n s  have  been r e p o r t e d  by 

P e t e r s  and Reich  (1973) ,  by Thomas and Smith (1975) ,  and by 

Weisman, H a m i l to n ,  and C a r l t o n  (1 9 7 2 ) .

In  c o n t r a s t  t o  t h e  f a c i l i t a t i o n  o f  c o n d i t i o n i n g  

a s s o c i a t e d  w i th  t h e  i n c r e a s e d  neophob ia  o f  VMH-lesioned 

a n i m a l s ,  i n t e r f e r e n c e  o f  c o n d i t i o n i n g  i s  a s s o c i a t e d  w i th  

th e  s u r g i c a l  e l i m i n a t i o n  o f  neophob ic  t e n d e n c i e s .  In  a 

r e s p o n s e - s t r e n g t h  i n t e r p r e t a t i o n ,  t h e  r e d u c t i o n  o f  

neophob ia  i n d i c a t e s  a s t r e n g t h i n g  o f  consummatory 

r e s p o n d i n g .  The g e n e r a l i z e d  i n c r e a s e  in  s t r e n g t h  s h o u ld  

i n t e r f e r e  w i th  t h e  f o r m a t i o n  o f  c o n d i t i o n e d  t a s t e



148

a v e r s i o n s .  S u p p o r t i n g  r e s u l t s  have been o b t a i n e d  by K i e f e r  

and Braun (1 9 7 7 ) ,  by K ran e ,  Sinnamon, and Thomas ( 1 9 7 6 ) ,  

and by R o l l s  and R o l l s  (1973) .  The c o n s i s t e n c y  o f  t h e  

r e l a t i o n  between neophob ia  and t a s t e - a v e r s i o n  c o n d i t i o n i n g ,  

even when neohpob ia  i s  a l t e r e d  by s u r g e r y ,  i m p l i e s  t h a t  

t h e r e  i s  a v e r y  b a s i c  r e l a t i o n  between i n i t i a l - i n g e s t i o n  

t e n d e n c y  and a v e r s i o n  c o n d i t i o n i n g .  The s i m p l e s t  a c c o u n t  

o f  t h i s  r e l a t i o n  i s  t o  assume t h a t  b o th  m easu res  a r e  

d e te rm in e d  by t h e  s t r e n g t h  o f  consummatory b e h a v i o r .

R e se a rch  on t a s t e  a v e r s i o n s  h a s  o n l y  i n f r e q u e n t l y  been 

co n ce rn e d  w i th  t h e  s t r e n g t h  o f  consummatory r e s p o n d i n g .  

I n c r e a s e s  i n  d e p r i v a t i o n  sh o u ld  s t r e n g t h e n  consummatory 

r e s p o n d in g  and l e a d  t o  weaker a v e r s i o n s .  I n c r e a s e d  

d e p r i v a t i o n  has  been found to  f a c i l i t a t e  e x t i n c t i o n  o f  a 

c o n d i t i o n e d  a v e r s i o n  in  s e v e r a l  s t u d i e s  (B a lag u ra  & S m ith ,  

1970; G ro te  & Brown, 1973; Peck & A d er ,  1 976) .  

C o n d i t i o n s  o f  h ig h  need have  been  r e p o r t e d  to  b lo c k  t h e  

d eve lopm en t  o f  c o n d i t i o n e d  t a s t e  a v e r s i o n s .  W e i s i n g e r ,  

P a r k e r ,  and S k o ru p sk i  (1974) a t t e m p t e d  t o  c o n d i t i o n e d  

a v e r s i o n s  t o  s u c r o s e  o r  s a l i n e  u s in g  i n s u l i n  o r  f o r m a l i n  

i n j e c t i o n s  a s  t h e  a v e r s i v e  t r e a t m e n t .  I n s u l i n  was an 

a d e q u a te  US when t h e  t a s t e  CS was s a l i n e ,  b u t  n o t  when th e  

CS was s u c r o s e .  S i m i l a r l y ,  f o r m a l i n  a s  t h e  US p roduced  a 

c o n d i t i o n e d  a v e r s i o n  to  s u c r o s e ,  b u t  n o t  when s a l i n e  was 

t h e  CS. These r e s u l t s  a r e  i n  a g reem en t  w i th  a 

r e s p o n s e - s t r e n t h  a c c o u n t .  The f o r m a l i n  i n j e c t i o n s  p roduced
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d e p l e t i o n  o f  sod ium,  s t r e n g t h e n i n g  s o d i u m - r e i n f o r c e d  

r e s p o n d i n g .  L ik e w is e ,  i n s u l i n  i n j e c t i o n s  p roduced  a 

g l u c o s e  need s t a t e .  These i n j e c t i o n s  have a s t r e n g t h e n i n g  

and weakening e f f e c t ;  when th e  CS s o l u t i o n  i s  u n r e l a t e d  to  

t h e  need s t a t e  p roduced  by t h e  i n j e c t i o n  o n l y  t h e  weakening 

e f f e c t  i s  s e e n ;  when t h e  CS i s  t h e  o b j e c t  o f  t h e  need 

s t a t e  t h e  c o n d i t i o n i n g  p r o c e s s  i s  o b s c u r e d .  R e c e n t l y ,  

Domjan and Levy (1977) r e p o r t e d  a f a i l u r e  t o  r e p l i c a t e  

W e is in g e r  e t  a l .  (1 9 7 4 ) ,  b u t  c o n v in c in g  e v id e n c e  f o r  t h e  

r o l e  o f  r e s p o n s e  s t r e n g t h  in  c o n d i t i o n e d  a v e r s i o n s  i s  found 

in  t h e  r e s u l t s  o f  Frumkin (1971, 1 9 7 5 ) .  Frumkin (1975) 

removed t h e  a d r e n a l  g l a n d s  o r  t h e  p a r a t h y r o i d  g la n d  from 

r a t s  p r i o r  t o  t a s t e - a v e r s i o n  c o n d i t i o n i n g .  The o p e r a t i o n s  

p roduce  s p e c i f i c  h u n g e r s  f o r  sodium o r  c a l c i u m ,  a s  s een  in  

t h e  g r e a t l y  i n c r e a s e d  con su m p t io n  l e v e l s  o f  s o l u t i o n s  

c o n t a i n i n g  t h e s e  n u t r i e n t s .  T h i s  i n d i c a t i o n  o f  i n c r e a s e d  

consummatory r e s p o n s e  s t r e n g t h  c o r r e s p o n d s  t o  t h e  f a i l u r e  

o f  t h e  a n im a l s  t o  l e a r n  a v e r s i o n s  t o  t h e  o b j e c t  o f  t h e i r  

s p e c i f i c  h u n g e r .  Frumkin (1975) has  a l s o  shown t h a t  t h i s  

e f f e c t  r e q u i r e s  t h e  m a in te n a n c e  o f  a sodium o r  c a lc iu m  

d e f i c i t ,  a l s o  c o n s i s t e n t  w i th  t h e  r e s p o n s e - s t r e n g t h  

a c c o u n t .

E x t i n c t i o n  o f  t a s t e  a v e r s i o n s  sh o u ld  v a r y  a s  a 

f u n c t i o n  o f  r e s p o n s e  s t r e n g t h .  S t r o n g e r  r e s p o n s e s  s h o u ld  

r e c o v e r  p r e - c o n d i t i o n i n g  l e v e l s  more r a p i d l y  th a n  weaker 

r e s p o n s e s .  A l though  no s t u d i e s  have d i r e c t l y  examined t h e
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e f f e c t  o f  " f l a v o r "  on e x t i n c t i o n ,  C a r r o l l ' s  (1975) d a t a  

show t h a t  a v e r s i o n s  to  weak s a c c h a r i n  c o n c e n t r a t i o n s  - i . e . ,  

s t r o n g  r e s p o n s e s  -  e x t i n g u i s h  more r a p i d l y .

In  r e v i e w ,  t h e  r e s p o n s e - s t r e n g t h  a c c o u n t  o f f e r s  a 

b a s i s  f o r  i n t e g r a t i n g  a v a r i e t y  o f  d a t a  on c o n d i t i o n e d  

t a s t e  a v e r s i o n s .  S t im u lu s  s a l i e n c e ,  f l a v o r  p r e e x p o s u r e ,  

f l a v o r  n e o p h o b ia ,  enhanced  n e o p h o b ia ,  e x t i n c t i o n  

d i f f e r e n c e s ,  and d e p r i v a t i o n  e f f e c t s  a r e  r e l a t e d  in  a 

s im p le  f ramework.  T h i s  a c c o u n t  i s  r e p r e s e n t a t i v e  o f  a 

g e n e r a l - p r o c e s s  a p p r o a c h ,  b u t  i t  does  n o t  a f f i r m  o r  deny 

t h e  t h e  c o n t i n u i t y  o f  f l a v o r - a v e r s i o n  l e a r n i n g  w i th  o t h e r  

forms o f  l e a r n i n g .  The more modest  g o a l  has  been to  show 

t h a t  a g e n e r a l - p r o c e s s  a p p ro ac h  i s  a u s e f u l  s t a r t i n g  p o i n t  

f o r  t h e  a n a l y s i s  o f  consummatory r e s p o n d in g  and a v e r s i o n  

l e a r n i n g .  By e x p l o r i n g  t h e  l i m i t s  o f  a g e n e r a l - p r o c e s s  

a pp roach  we may r e a c h  a b e t t e r  p o s i t i o n  f o r  e v a l u a t i n g  th e  

d i s t i n c t i v e n e s s  o f  f l a v o r - a v e r s i o n  l e a r n i n g  and i t s  

i m p l i c a t i o n s  f o r  l e a r n i n g  t h e o r y .
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