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INTRODUCTION

S chedule-induced  p o ly d ip s ia  was in tro d u ced  in to  th e  psycho­

lo g ic a l  l i t e r a t u r e  by F a lk  (1 9 6 1 a). W ith w a te r f r e e ly  a v a ila b le  

in  th e  t e s t  chamber, r a t s  p re s s in g  a  b a r  on a  con tinuous r e in ­

forcem ent schedule (CRF) w ith  d ry  food p e l l e t s  as  re in fo rcem en t and 

th en  sw itched  to  an in te r m i t te n t  schedule o f re in fo rcem en t developed 

a c h a r a c te r i s t i c  p a t te r n  o f a l t e r n a t in g  betw een p re s s in g  th e  b a r ,  

in g e s t in g  th e  food p e l l e t ,  d r in k in g  w a te r , p re s s in g  th e  b a r ,  e t c .

The c o n s is te n c y  o f such a l te r n a t io n s  th ro u g h o u t th e  t e s t  s e s s io n  

r e s u l te d  in  w a te r consum ption which was th re e  to  fo u r  tim es as much 

as r a t s '  normal 2k hour w a te r  in ta k e . E xcessive f lu id  consum ption 

and th e  ty p ic a l  a l t e r n a t io n  betw een food and f lu id  in ta k e  a lso  

occurs w ith  a lc o h o l as th e  a v a ila b le  f l u i d  (L e s te r , 1961; F reed , 

1967). The ex cessiv e  f l u i d  in ta k e ,  as much as  100 ml o f  w ater in  

a th re e  hour s e s s io n , in tr ig u e d  re se a rc h e rs  s in ce  th e  r a t s  had 

f re e  a ccess  to  w a te r in  t h e i r  home cages and were no t w a te r de­

p riv e d  .

As noted  by F a lk , (1961b) p rev io u s  i l l u s t r a t i o n s  o f p o ly d ip s ia  

in  th e  la b o ra to ry  have been c la s s i f i e d  as e i t h e r  m etabo lic  p o ly d ip ­

s i a  o r r e g u la to ry  p o ly d ip s ia .  The f i r s t  case  in v o lv es  c o n d itio n s  

where th e  organism  ex p erien ces  ex cessiv e  f l u i d  lo s s .  In  th e  l a t t e r  

c a se , th e  ab n o rm ality  in  w a te r in ta k e  o r ig in a te s  from e i th e r  c e n tr a l  

nervous system  d e fe c ts  which s tim u la te  c e n t r a l  t h i r s t  c e n te rs  o r 

from s h i f t s  in  body f lu id  e le c t r o ly te  b a lan ce  such as occurs w ith  

sodium d e p le t io n . S ince no p h y s io lo g ic a l d e fe c t  has been demon-

1
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s t r a te d  in  schedu le-induced  p o ly d ip s ia  (S IP ), F a lk  (1961a) used th e  

term  "psychogenic" to  d e sc r ib e  th e  phenomenon. L e s te r  (1961) r e f e r ­

red  to  th e  c o n s is te n t  p a t te r n  o f  a l t e r n a t in g  betw een th e  food and 

w a te r as "com pulsive" in  n a tu re .  D esp ite  th e  l a b e l  t h a t  may be ap­

p l ie d  to  S IP , p sy c h o lo g is ts  were p a r t i c u la r ly  in te r e s te d  in  t h i s  

b e h av io r as an example o f th e  s tro n g  e f f e c t s  which env ironm en ta l 

co n tin g e n c ie s  may have on norm ally  p h y s io lo g ic a l ly  re g u la te d  b e ­

h a v io r .

E f fe c ts  o f Schedules o f  R einforcem ent on SIP

H itz in g  (1968) noted t h a t  p sy c h o lo g is ts  have been t r a d i t i o n ­

a l l y  concerned w ith  th e  e f f e c t s  o f schedu les o f re in fo rcem en t on 

th e  developm ent, m ain tenance, and e x t in c t io n  o f S IP . L eve ls  o f  food 

d e p r iv a tio n , a v a i l a b i l i t y  o f  f l u i d ,  and th e  p a s t  h i s to r y  o f th e  o r ­

ganism have been h e ld  c o n s ta n t ,  w hile  re in fo rcem en t sch ed u les  were 

s y s te m a tic a l ly  m an ipu la ted . I t  has been shown (F a lk , 1961; L e s te r ,  

I9 6 I ; C la rk , 1962) th a t  SIP does no t occur when th e  food p e l l e t s  

are  d e liv e re d  on CRF. However, w ith  an i n t e r - p e l l e t  i n t e r v a l  o f  

a t  l e a s t  30 s e c , SIP develops r a p id ly  (F a lk , 1 9 6 6 a ). Schedule- 

induced p o ly d ip s ia  has been g en era ted  w ith  v a r ia b le  in t e r v a l  (Vi) 

schedu les  o f  re in fo rcem en t (F a lk , 1961a; L e s te r ,  1961; C la rk , 1962), 

f ix e d  in te r v a l  (F l) sch ed u les  (S te in , 196^; F a lk , 1966a; F reed , 

1967), and a ls o  w ith  d i f f e r e n t i a l  re in fo rcem en t o f  low r a te  (DRL) 

schedu les (Segal and D eadw yler, 1965). The b a r -p re s s  i s  n o t a 

n e ce ssa ry  c o n d itio n  f o r  th e  developm ent o f SIP s in ce  SIP occurs 

when th e  p e l l e t s  a re  d e liv e re d  acco rd ing  to  a  f r e e  f ix e d  in te r v a l
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(FFl) schedule  o f food re in fo rcem en t (S eg a l, Oden, and D eadwyler, 

1965; S c h a e f fe r , D ie h l, and S a lzh e rg , 1966; B urks, H itz in g , and 

S c h a e f fe r , 1967)*

Response dependent schedu les o f  re in fo rc e m e n t, in  which th e  

s u b je c t (S) i s  re q u ire d  to  em it a  s p e c i f ie d  number o f  responses b e ­

fo re  th e  food p e l l e t s  a re  made a v a i l a b le ,  a ls o  g en era te  SIP (S chaef­

f e r  and D ie h l, 1966; F a lk , 1966b), b u t th e  w a te r in ta k e  i s  no t as 

g re a t  as in ta k e  produced d u ring  tim e dependent sch e d u le s . F ixed 

r a t i o  (FR) sch ed u les  a re  conducive to  th e  developm ent o f SIP b u t 

on ly  i f  th e  response  requ irem en t i s  a t  l e a s t  80 re sp o n se s . Lower 

r a t i o s ,  as  noted  by  S c h a e ffe r  and D ie h l (1966) and F a lk  (1966b), 

do n o t su p p o rt SIP . Long p o s t- re in fo rc e m e n t p a u se s , g en era ted  by 

th e  h ig h  r a t i o  re q u irem en t, may be r e l a t e d  to  th e  above m entioned 

n o tio n  th a t  p o s t - p e l l e t  in te r v a ls  o f  30 sec  o r  more a re  n e ce ssa ry  

f o r  th e  developm ent and m aintenance o f  S IP . More re se a rc h  i s  r e ­

q u ire d  in  t h i s  a re a  to  g a in  f u l l e r  u n d e rs tan d in g  o f th e  in t e r a c t io n  

betw een resp o n ses  and p au ses .

E f fe c ts  o f Dry Food P e l l e t s  on SIP

M alo tt and Cumming (1965) f a i l e d  to  produce SIP when r a t s  were 

p laced  in  a  Sidman avoidance s i t u a t i o n .  In  Sidman avoidance t a s k s ,  

r a t s  p re s s  a  le v e r  which in  tu r n  p o stpones th e  d e l iv e ry  o f an e l e c ­

t r i c  g r id  shock f o r  a  s p e c if ie d  le n g th  o f  tim e . The r a t s  n e i th e r  

a l te r n a te d  betw een b a r -p re s s in g  and d r in k in g  no r d id  th ey  consume 

ex cessiv e  q u a n t i t i e s  o f  w a te r . I t  has a ls o  been  shown (Segal and
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D eadw yler, 19^5 ; Hymowitz and F reed , 1968) t h a t  SIP ceases  when th e  

p e l l e t s  a re  no lo n g e r  d isp en sed  ( e x t in c t io n ) .

S ince th e  in g e s t io n  o f th e  food p e l l e t  appears  to  he a  n eces­

sa ry  c o n d itio n  f o r  SIP to  o ccu r , i t  i s  n e ce ssa ry  to  food d ep riv e  

th e  r a t s  so t h a t  th e y  w i l l  in g e s t  th e  food p e l l e t s  in  th e  t e s t  

cham ber. S a t ia te d  s u b je c ts  (Ss) n e i th e r  b a r -p re s s  no r consume ex­

c e ss iv e  amounts o f  w a te r . With a lc o h o l as  th e  a v a i la b le  f l u i d ,  how- 

e v e r , r a t s  co n tin u e  to  d r in k  d u rin g  th e  e x t in c t io n  se s s io n s  (Hymo­

w itz  and F reed , 1968). I t  app ears  t h a t  th e  c a lo r ic  v a lue  o f th e  

a lc o h o l i s  an im p o rtan t f a c to r  in  th e  con tinued  a lc o h o l consump­

t i o n .  When th e  r a t s  were food s a t i a t e d ,  th e  a lc o h o l consum ption 

ceased .

T h i r s t  due to  th e  in g e s t io n  o f a  d ry  food p e l l e t  was co n sid ered  

a  n e ce ssa ry  c o n d itio n  f o r  th e  developm ent o f  S IP . S te in  (196^) 

showed th a t  when l iq u id  re in fo rc e m e n ts , such as  m ilk , were sub­

s t i t u t e d  f o r  d ry  food p e l l e t s ,  ex ce ss iv e  w a te r consum ption ceased . 

S tr ie k e r  and A dair (1966)  no ted  th a t  SIP d id  n o t appear w ith  food 

dep riv ed  r a t s  g iv en  v eg e tab le  o i l  as re in fo rcem en t on a  VI sch ed u le . 

F a lk  (1967), however, re p o r te d  th e  p ro d u c tio n  o f SIP when l iq u id  

s tan d a rd  monkey d i e t  was used as re in fo rc e m e n t. F a lk  (196^; 19^7 ) 

a ls o  showed th a t  SIP d id  n o t develop  when e i t h e r  sucrose  p e l l e t s  

o r  d ex tro se  p e l l e t s  were used as re in fo rc e m e n t. F a lk  concluded th a t  

d ry  food p e l l e t s  were n e i th e r  n ecessa ry  no r s u f f i c i e n t  fo r  th e  

developm ent o f  S IP . The i n a b i l i t y  to  g en e ra te  SIP w ith  d ex tro se  

p e l l e t s  may be r e la te d  to  th e  f a c t  t h a t  d ex tro se  p e l l e t s  a re
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ca rb o h y d ra te s , w hile  th e  u su a l d ry  food p e l l e t s  employed in  SIP 

s tu d ie s  c o n s is t  c h ie f ly  o f  p ro te in .  As noted  by Hoar (1967), excess 

w a ter i s  re le a s e d  du rin g  th e  m etabolism  o f c a rb o h y d ra te s , w hile  

p ro te in  m etabolism  re q u ire s  much w a te r , and th e re  i s  no w ater r e ­

le a se d  in  th e  p ro c e ss . I t  should be r e a l iz e d ,  however, th a t  th e  

ra p id  development o f SIP alm ost p rec lu d es  com plete dependence on 

m etab o lic  feedback .

A re c e n t  study  by B urks, H itz in g , and S c h a e ffe r  (19^7 ) demon­

s t r a te d  SIP w ith  sucrose  p e l l e t s  as  re in fo rce m e n t. T h e ir  p ro ­

cedure d i f f e r e d  from F a lk 's  (1964) in  th a t  th e  form er re s e a rc h e rs  

in tro d u ced  th e  sucrose  p e l l e t s  du ring  th e  i n i t i a l  se s s io n s  in  th e  

t e s t  chamber w hile  F a lk  f i r s t  o b ta ined  SIP w ith  d ry  Noyes p e l l e t s  

and th e n  sw itched  to  th e  sucrose  p e l l e t s .  A p rev ious study  (P re - 

mack and H i l l i x ,  1963) showed th a t  m id-experim en ta l changes in  su ­

crose  c o n c e n tra tio n  produces dram atic  and p e r s i s t a n t  s h i f t s  in  

consummatory resp o n d in g . The tim e a t  which th e  sucrose  p e l l e t s  

a re  in tro d u ce d  may account f o r  th e  d if fe re n c e s  betw een th e  above 

m entioned s tu d ie s .

E f fe c ts  o f th e  Arrangement o f th e  
T es t Chamber on SIP

L e s te r  (1961) noted  th a t  th e  f l u i d ,  w hether a lco h o l o r w a te r , 

must be p re s e n t th roughou t th e  shaping and t r a in in g  se ss io n s  in  

o rd e r f o r  SIP to  d ev e lo p . R ats  t r a in e d  to  b a r -p re s s  w ith o u t having 

w ater f r e e ly  a v a ila b le  d id  no t develop SIP when th e  w a ter spou t was 

in tro d u ced  a f t e r  s e v e ra l  se s s io n s  on an in te r m i t te n t  sch e d u le .
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C lark  (196!+) re p o r te d  t h a t  th e  p ro x im ity  o f th e  w a te r spout 

to  th e  le v e r ,  which he claim ed in f lu e n c e s  th e  i n i t i a l  frequency  

o f d r in k in g  fo llo w in g  re in fo rc e m e n t, i s  an im portan t v a r ia b le  in  

de te rm in in g  w hether SIP w i l l  o r w i l l  n o t d ev e lo p . I f  th e  d is ta n c e  

betw een th e  le v e r  and d rin k in g  spout was more th a n  n ine  in c h e s ,

C la rk  no ted  th a t  SIP d id  n o t o ccu r .

A d v en titio u s  B ehavior as an E x p lan a tio n  f o r  SIP

W illiam s and T eitlebaum  (1956) produced ex ce ss iv e  w a te r con­

sum ption in  r a t s  by programming c o n tin g e n c ie s  in  such a  manner 

t h a t  l i c k s  a t  a  d rin k in g  spout were fo llow ed  by th e  avoidance of 

an e l e c t r i c  g r id  shock. In  a  more re c e n t s tu d y  by  Koh and T e i t l e ­

baum (1961) ex ce ss iv e  d r in k in g  was e s ta b l is h e d  by programming 

th e  a v a i l a b i l i t y  o f food p e l l e t s  c o n tin g e n t upon w a te r consump­

t i o n .  C ontingent d rin k in g  served  as a  b a s is  f o r  p o s i t in g  adven­

t i t i o u s  re in fo rcem en t as an e x p la n a tio n  o f  SIP . T eitlebaum  

(1961), commenting on th e  nonhom eostatic  n a tu re  o f  S IP , claim ed th a t  

th e  e x p la n a tio n  was most l i k e l y  due to  a  f o r tu i to u s  o r  a d v e n ti t io u s  

r e la t io n s h ip  w hich developed betw een th e  p re s e n ta t io n  o r  a v a i l a b i l i t y  

o f food p e l l e t s  and l ic k s  on th e  d rin k in g  sp o u t. C lark  (1962)  noted 

th a t  in  th e  p ro ce ss  o f  develop ing  in te r m i t te n t  sch ed u les  o f  r e in ­

fo rcem en t, te rm in a tio n  of b u r s ts  o f l i c k s  on th e  d r in k in g  spout 

o f te n  preceded  th e  d e l iv e ry  o f th e  p e l l e t .  As th e  i n t e r - p e l l e t  

in t e r v a l s  were g ra d u a lly  le n g th e n ed , lo n g e r  and lo n g e r  b u r s ts  o f 

l i c k s  were a d v e n t i t io u s ly  re in fo rc e d  so t h a t  th e re  was a  h ig h  p ro ­

b a b i l i t y  th a t  te rm in a tio n  o f  p ro longed b u r s ts  o f  l i c k s  were
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im m ediately  fo llow ed  "by th e  a v a i l a b i l i t y  o f th e  food p e l l e t .  C lark  

s ta te d  th a t  i n i t i a l  c o n ta c ts  w ith  th e  w a te r spout may have r e s u l te d  

from th e  in f lu e n c e  o f d ry  mouth and t h r o a t ,  however, as  th e  i n t e r ­

m it te n t  schedu le  o f re in fo rcem en t was m a n ife s ted , d r in k in g  came under 

th e  c o n tro l  o f  a d v e n ti t io u s  c o n tin g e n c ie s .

S ega l (1965) suggested  th a t  d r in k in g  was one o f a  chain  o f  r e ­

sponses which te rm in a te d  in  th e  d e l iv e ry  o f th e  food p e l l e t .  A ni­

mals consume th e  p e l l e t ,  d r in k  w a te r , "do som ething e l s e , "  p re s s  

th e  b a r ,  and once more consume th e  food p e l l e t .  S eg a l and Holloway 

(1963) claim ed  th a t  e x ce ssiv e  w a te r  consum ption and "doing som ething 

e ls e "  served  as  m ed ia tin g  o r  tim in g  re sp o n se s . I t  should  be r e ­

c a l le d ,  how ever, th a t  M alo tt and Cumming (1965) showed t h a t  w a te r 

consum ption was no t used as a  tim in g  o r  m ed ia tin g  response  in  th e  

Sidman avoidance s i t u a t i o n .

S eg a l, Oden, and Deadwyler (19^5) supported  th e  a d v e n ti t io u s  

re in fo rcem en t h y p o th e s is  w ith  t h e i r  re s e a rc h  on e x t in c t io n .  Sche­

d u le -in d u ced  p o ly d ip s ia  c ea se s  when th e  p e l l e t  d isp e n se r  i s  made 

in o p e ra b le . S egal e t  a l .  showed t h a t  Ss drank more w a te r d u rin g  

e x t in c t io n  s e s s io n s  when th e  c l i c k  o f  th e  p e l l e t  d is p e n s e r  was a u d i­

b le  th a n  when i t  could  no t be h e a rd . The au th o rs  a t t r i b u t e d  t h i s  

d if f e re n c e  t o  th e  e f f e c t s  o f  co n d itio n ed  re in fo rc e m e n t. The c l i c k  

a c ted  as  a  r e in f o r c e r  because o f  i t s  p rev io u s  a s s o c ia t io n  w ith  

food p e l l e t s .  I t  should  be no ted  t h a t  d r in k in g  d u rin g  e x t in c t io n  

was no t e x c e s s iv e . C la s s ic a l  c o n d itio n in g  may a ls o  fa v o r  an ex ­

p la n a t io n  o f SIP based on t h i r s t .  As in  th e  case  o f P a v lo v 's  dog 

s a l iv a t in g  in  response  to  a  b u z ze r th a t  had been re p e a te d ly  p a ire d
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w ith  food powder, so to o , a  r a t  m ight d r in k  when a c l i c k  i s  p re s e n t­

ed th a t  in  th e  p a s t  had been re p e a te d ly  p a ire d  w ith  s e n sa tio n s  o f 

d ry  mouth.

Evidence A g a in st th e  
A d v e n titio u s  R einforcem ent H ypothesis

A ccording to  H e rn s te in  ( in  H onig, 1966), a d v e n ti t io u s  b e h a v io r , 

w hether i t  i s  a  ch a in  o f  ev en ts  o r  a  s in g le  e v e n t, p recedes th e  r e ­

in fo rc in g  e v e n t. R ecent s tu d ie s  ( s t e i n ,  196^; F a lk , 1966b; B urks, 

H itz in g , and S c h a e f fe r , 19^7 } H itz in g , 1968) dem onstra ted , by a n a ly ­

s i s  o f cum ulative re c o rd s  o f SIP d u rin g  FI schedu les o f  r e in f o r c e ­

m ent, t h a t  d r in k in g  fo llo w s r a th e r  th a n  p reced es  th e  d e l iv e ry  o f 

th e  p e l l e t . In  a  com parison betw een c o n tin g e n t and n o n -co n tin g en t 

l ic k in g ,  H itz in g  (1968) d e fin ed  c o n tin g e n t l ic k in g  as t h a t  which 

p recedes th e  d e l iv e ry  o f th e  food p e l l e t  w hile  n o n -co n tin g en t l i c k ­

ing  fo llo w s th e  d e l iv e ry  and consum ption o f th e  p e l l e t .  When th e  

re in fo rcem en t schedule  was changed from a l ic k -c o n t in g e n t  FI to  a 

FFI schedule  o f re in fo rce m e n t, c o n tin g e n t p r e - p e l l e t  d r in k in g  ceased  

w hile  n o n -co n tin g en t p o s t - p e l le t  d rin k in g  was m ain ta in ed .

H itz in g  (1968) dem onstrated t h a t  d rin k in g  was n o t under th e  

c o n tro l  o f a d v e n ti t io u s  re in fo rcem en t when food p e l l e t s  were d e l iv e r ­

ed on a  FFI sc h e d u le . The ap p ara tu s  was programmed so t h a t  each 

l i c k  a t  th e  d r in k in g  spout postponed th e  d e l iv e ry  of food p e l l e t s  

a  s p e c if ie d  amount o f  tim e . A ll S s , a s  w e ll a s  yoked c o n tro ls ,  

d isp la y ed  SIP d e s p ite  th e  f a c t  t h a t  d r in k in g  nev er im m ediately p re ­

ceded th e  d e l iv e ry  o f  a  food p e l l e t .
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R ecent s tu d ie s  (S ch a e ffe r , D ie h l, and S a lzb erg , 1966) analyzed  

SIP in  th e  l i g h t  o f Prem ack's (1965) response r a te  th e o ry . The th e ­

o ry  d e a ls  w ith  th e  n o tio n  th a t  low p r o b a b i l i ty  resp o n ses  can be made 

more p robab le  by making h igh  p ro b a b i l i ty  re sp o n ses  c o n tin g en t upon 

th e  low p r o b a b i l i ty  re sp o n se s . P roponents o f th e  a d v e n ti t io u s  r e ­

in forcem ent h y p o th e s is  claim  th a t  b o th  re sp o n se s , b a r -p re s s in g  and 

d rin k in g , a re  m ain ta ined  by th e  same re in fo rc in g  e v e n t, th e  d e liv e ry  

o f th e  food p e l l e t .  When th e  schedule  i s  changed to  a  FFI schedule 

o f  re in fo rcem en t from a  b a r -p re s s  FI sch ed u le , b a r -p re s s in g  e i th e r  

ceases  o r i s  reduced c o n s id e ra b ly , w h ile  th e  number o f l i c k s  does 

no t d e c re a se . L ick in g , th e  "low p r o b a b i l i ty  re sp o n se ,"  was no t made 

more p robab le  by th e  f a c t  t h a t  a  h igh  p r o b a b i l i ty  re sp o n se , b a r -  

p re s s in g  and consuming th e  p e l l e t s ,  was a d v e n t i t io u s ly  co n tin g en t 

upon i t .

A lthough e m p ir ic a l evidence m itig a te s  a g a in s t  accep tance of 

a d v e n ti t io u s  re in fo rcem en t as th e  so le  e x p la n a tio n  o f S IP , i t  should 

not be m isconstrued  th a t  a d v e n ti t io u s  re in fo rcem en t cannot p la y  a  

ro le  in  th e  developm ent o f S IP . S c h a e ffe r  and S alzberg  (1967) d i s ­

cusses an " a ty p ic a l"  case where a d v e n ti t io u s  re in fo rcem en t may have 

m ain ta ined  d r in k in g  b e h av io r . The a u th o r no ted  th a t  FFI schedu les 

o f re in fo rcem en t m a in ta in  s u b s ta n t ia l  n o n - th i r s t  b eh av io r such as 

b a r -p re s s e s  when s h i f te d  from b a r -p re s s  F I sch e d u le s . T his f a c t  

su g g es ts  th e  p o s s i b i l i t y  th a t  some S_s d r in k  because o f an adven­

t i t i o u s  c o r r e la t io n  between d r in k in g  and food d e l iv e ry .  On an FFI 

sch ed u le , S c h a e ffe r  and S alzberg  re p o r te d  th a t  one r a t  d isp lay ed  

a  h igh  r a te  o f b o th  b a r -p re s s in g  and d r in k in g  a f t e r  each p e l l e t
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was consumed. When th e  schedule  was sw itched  to  a  low response  

dependent schedule  t h a t  was no t re p o rte d  to  he conducive to  th e  

developm ent o f  S IP , th e  " a ty p ic a l"  r a t  con tin u ed  to  d r in k  a f t e r  

each  p e l l e t .  As no ted  by S c h a e ffe r  e t  a l . ,  " . . . S  behaved as  

though an a d v e n t i t io u s ly  m ain ta ined  d r in k  to  b a r -p re s s  to  e a t  

response  ch a in  was in  e f f e c t "  (p . 107^).

Dry Mouth Theory o f T h i r s t  
a s  an E x p lan a tio n  f o r  SIP

The i n t e r - p e l l e t  d i s t r ib u t io n  o f n o n -co n tin g en t d rin k in g  

b u r s ts  as a  p o s t - p e l l e t  o ccu rren ce , le d  to  a  h y p o th e s is  o r  e x p la ­

n a tio n  o f SIP based  on d ry  mouth th e o r ie s  o f t h i r s t  (S te in , 196b ) .

S te in  p o s i te d  an in te r a c t io n  betw een s e n sa tio n s  o f  d ry  mouth, sup­

p o sed ly  produced by th e  d ry  food p e l l e t s ,  and th e  o p p o rtu n ity  to  

d r in k  d u rin g  th e  i n t e r - p e l l e t  i n t e r v a l .  S t r i e k e r  and A dair ( l 966) 

suggested  t h a t  f o r  food d ep rived  r a t s ,  th e  "need to  r e l ie v e  th e  

se n sa tio n s  o f  d ry  mouth" a re  o r d in a r i ly  s u b s id ia ry  to  th e  hunger 

d r iv e . However, d u rin g  th e  course o f respond ing  on an in te r m i t te n t  

sch ed u le , th e  r a t  le a rn s  to  u t i l i z e  th e  p o s t - p e l l e t  in t e r v a l  to  

r e l ie v e  s e n sa tio n s  o f  d ry  mouth. F a lk  (1966b) showed th a t  r a t s  de­

velop  SIP on F I s ch e d u le s , cease d rin k in g  when sw itched  to  CRF, 

and resume d rin k in g  when th e  schedule o f  re in fo rce m e n t i s  changed 

to  e i t h e r  an F I , V I, o r FR schedule o f re in fo rc e m e n t.

As no ted  by Grossman (1967), d ry  mouth th e o r ie s  o f  t h i r s t  and 

w a te r r e g u la t io n ,  though lo g ic a l  from th e  common sense p o in t  o f  view , 

have no t been supported  by e m p ir ic a l e v id e n c e . To th e  c o n tra ry ,
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th e  ev idence p o in ts  tow ard e le c t r o ly te  "balance, o sm orecep to rs , 

and c e n t r a l  mechanisms as d e te rm in e rs  o f  w a te r in ta k e .  Work hy 

Wolf (1958) len d s  credence to  in t e r p r e ta t io n s  o f SIP based  on 

t h i r s t .  Wolf suggested  th a t  a  p a s t  h i s to r y  o f p a ir in g  se n sa tio n s  

o f  d ry  mouth w ith  in t e r n a l  s t a t e s  o f w a te r  d e p r iv a tio n  may have 

co n d itio n ed  d ry n ess  o f mouth to  serve a s  a  d e s c r im in it iv e  s tim u lu s  

f o r  d r in k in g . S t r ie k e r  and A dair (1966)  showed t h a t  i n t e r n a l  

f a c to r s  may n o t be as  c r u c ia l  f o r  SIP as  th e y  a re  f o r  o th e r  ty p es  

o f p o ly d ip s ia .  A n a ly sis  o f plasm a and m uscle samples in d ic a te d  

th a t  SIP p e r s i s t s  d e sp ite  th e  d i lu t io n  and o v e rh y d ra tio n  o f  th e  

body f l u i d s .

The Meal H ypothesis as an E x p lan a tio n  f o r  SIP 

The t h i r s t  h y p o th es is  a lone  cannot accoun t f o r  th e  ex cessiv e  

n a tu re  o f  th e  d r in k in g  re sp o n se . R ats norm ally  r e g u la te  t h e i r  

f l u i d  in ta k e  acco rd in g  to  t h e i r  food in ta k e  (B o lle s , 1961). The 

la rg e  amounts o f w a te r consumed fo llo w in g  th e  consum ption o f a 

45 mg Noyes p e l l e t  i s  d i f f i c u l t  to  accoun t f o r  s o le ly  on th e  b a s is  

o f  d ry  mouth. F a lk  (1967) showed th a t  in c re a s in g  th e  number o f  

p e l l e t s  p e r  re in fo rcem en t p re se n te d  to  S w ith o u t in c re a s in g  th e  

i n t e r - p e l l e t  i n t e r v a l  d id  n o t in c re a se  p o s t - p e l l e t  f l u i d  in ta k e . 

R ecent s tu d ie s  (S te in , 196^; S c h a e ffe r  and D ie h l, 1966; F a lk , 19&7 ) 

in d ic a te  t h a t  th e  a l t e r n a t io n  between e a t in g  and d r in k in g  i s  

r e l a t e d  to  th e  r a t ' s normal p a t te r n  o f d r in k in g  a f t e r  consuming 

fo o d . S c h a e ffe r  and D ieh l (1966) o p e ra t io n a l ly  d e fin e d  a  "meal"
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as  any number o f re in fo rcem en ts  fo llow ed  by d r in k in g . A k-5 mg p e l ­

l e t  o f food may be co n sid ered  a  m eal i f  th e  r a t  d rin k s  a f t e r  in ­

g e s tin g  i t .  In  th e  ex p erim en ta l s i t u a t io n ,  each  p e l l e t  c o n s t i tu te s  

a  meal i f  i t  i s  fo llow ed  by d r in k in g .

S te in  (196k) h y p o thesized  t h a t  r a t s  do no t a d eq u a te ly  compen­

s a te  f o r  an in c re a se  in  th e  number o f d r in k in g  p e rio d s  by reducing  

t h e i r  in ta k e  p e r p e r io d . R eg ard le ss  o f  th e  s iz e  o r freq u en cy  o f 

th e  m eals, r a t s  norm ally  d r in k  th e  same amount o f  f l u i d .  S t e l l e r  

and H i l l  (1951) showed t h a t  r a t s  d r in k  a t  a  c o n s ta n t r a t e .  R ats 

e i t h e r  l i c k  a t  th e  r a te  o f s ix  o r seven l i c k s  p e r  sec o r th e y  do 

no t d r in k  a t  a l l .  The i n a b i l i t y  o f r a t s  to  re g u la te  p o s t - p e l l e t  

w a te r consum ption, and th e  f a c t  t h a t  r a t s  n a tu r a l ly  d r in k  a t  th e  

end o f a  meal r e g a rd le s s  o f  i t s  s i z e ,  seem ingly  account f o r  th e  

exaggera ted  d rin k in g  response  e x h ib ite d  in  S IP . F a lk  (1966a) 

showed th a t  SIP d id  no t develop  i f  th e  i n t e r - p e l l e t  i n t e r v a l  was 

l e s s  th a n  30 s e c . I t  may be t h a t  a  30 sec  p e r io d  betw een p e l l e t s  

i s  n e ce ssa ry  f o r  a  s in g le  p e l l e t  t o  serve  as a  "meal" in  i t s e l f .

S in c e , as S te in  su g g es ted , r a t s  norm ally  d r in k  a f t e r  a  m eal, th e  

number o f m eals which th e  r a t  consumes in  th e  t e s t  chamber i s  much 

g r e a te r  th a n  th e  10 o r so m eals which r a t s  norm ally  o b ta in  in  t h e i r  

home cage (H itz in g , 1968). S in c e , as i t  i s  h y p o th esized , r a t s  

d r in k  th e  same amount o f w a te r  fo llo w in g  a m eal, r e g a rd le s s  o f  the  

frequency  o r s iz e  o f  th e  m eal (S te in , 196^), one may see th a t  as 

th e  frequency  o f th e  m eals in c re a s e s ,  th e  t o t a l  volume o f f lu i d  

consumed a ls o  in c re a s e s .
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The meal h y p o th esis  i s  c lo s e ly  r e l a t e d  to  th e  h y p o th esis  

hased on t h i r s t .  D ata on sch ed u les  o f  re in fo rcem en t and a d v e n ti­

t io u s  b eh av io r do n o t n e c e s s a r i ly  m it ig a te  a g a in s t  e i th e r  th e  

t h i r s t  o r  meal h y p o th e s is . F a lk  (1966a) showed th a t  th e  amount 

o f f l u i d  consumed was r e la te d  to  th e  le n g th  o f th e  f ix e d  in t e r v a l .  

Longer i n t e r v a l s ,  up to  a p o in t ,  supported  g re a te r  w a te r  in ta k e .  

Segal and Deadwyler (1965) re p o r te d  la rg e  amounts o f w a te r consumed 

du rin g  a  DEL schedule o f  re in fo rc e m e n t. I f  r a t s  norm ally  d rin k  

th e  same amount o f w a ter each tim e th e y  d r in k , one may le g i t im a te ly  

q u e s tio n  why one schedule  o f  re in fo rcem en t su p p o rts  more d rin k in g  

th a n  a n o th e r sch ed u le . The answ ers to  such a  q u e s tio n  re q u ire s  

f u r th e r  e m p ir ic a l in v e s t ig a t io n ,  a lth o u g h  fo r  th e  moment, i t  i s  

im portan t to  b e a r  in  mind th e  g re a t  e f f e c t s  which schedu les o f 

re in fo rcem en t may have in  m odifying ongoing b eh av io r .

Purpose o f th e  P re se n t Experim ent

Germane to  th e  meal h y p o th es is  i s  th e  n o tio n  t h a t  r a t s  d rin k  

im m ediately fo llo w in g  th e  consum ption o f food . I f  one goes by 

o p e ra t io n a l  d e f in i t io n s ,  th en  th e re  can be l i t t l e  f a u l t  w ith  th e  

n o tio n  o f th e  meal h y p o th e s is . As no ted  by L e s te r  (1961), r a t s  do 

n o t n e c e s s a r i ly  d r in k  im m ediately  a f t e r  e a t in g .  I t  was no ted  th a t  

r a t s  may w a it as much as  f iv e  hours a f t e r  consuming food b e fo re  

d rin k in g  even though w a te r i s  f r e e ly  a v a i l a b le . The p h y s io lo g ic a l  

makeup o f th e  r a t  a llow s f o r  d e lay s  betw een e a tin g  and d r in k in g . 

Wolf (1958) re p o r te d  th a t  r a t s  may use endogenous w a te r from t h e i r
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t i s s u e s , "body c a v i t i e s , and m etab o lic  p ro c e sse s  d u ring  p e r io d s  o f 

w a te r d e p r iv a t io n . Lepkovsky, Lyman, F lem ing, Nayuomo, and Dimick 

(1957) claim ed th a t  a  c o n s ta n t fo o d -w a te r r a t i o  i s  m ain ta in ed  in  

th e  d ig e s t iv e  t r a c t  o f  r a t s  d u rin g  w a te r  d e p r iv a t io n . These f a c ts  

suggested  a  manner in  which th e  meal h y p o th e s is  may he f u r th e r  ex­

amined. I f  th e  c h a r a c te r i s t i c  b e h av io r o f  a l te r n a t in g  betw een b a r -  

p re s s in g , e a t in g ,  and d rin k in g  i s  r e l a t e d  to  th e  r a t ' s  norm al home 

cage e a tin g  and d rin k in g  b e h a v io r , th e n  i t  would seem reaso n ab le  

to  p r e d ic t  t h a t  r a t s  who never had an o p p o rtu n ity  to  e a t  and d r in k  

to g e th e r  o r  in  c lo se  su ccess io n  would n o t d is p la y  th e  c h a r a c te r ­

i s t i c  a l t e r n a t in g  b eh av io r when in tro d u ce d  in to  th e  t e s t  chamber.

The purpose o f  th e  p re s e n t re s e a rc h  i s  to  determ ine i f  ch a rac ­

t e r i s t i c  a l t e r n a t in g  between b a r - p r e s s e s ,  p e l l e t  consum ption, and 

f lu i d  consum ption i s  r e la te d  to  p re -e x p e r im e n ta l p a t te r n s  o f  e a tin g  

and d rin k in g  w ith  w a te r and food a v a i la b le  s im u lta n eo u s ly . To f u l ­

f i l l  t h i s  g o a l, i t  w i l l  be n e ce ssa ry  to  c o n tro l  th e  e a t in g  and d rin k  

ing  h i s to r y  o f one group o f r a t s  and compare t h e i r  perform ance in  

th e  t e s t  chamber w ith  r a t s  whose d r in k in g  and e a tin g  h i s t o r i e s  were 

u n d is tu rb e d  and who had f r e e  c o n tin u a l a cc e ss  to  b o th  food and w ater
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METHOD

S u b jec ts

The s u b je c ts  were 12 Sprague-Dawley a lb in o  r a t s  w eighing 

between 150 and 200 gm a t  th e  tim e o f t e s t i n g .  The Ss were re a re d  

w ith  t h e i r  m other u n t i l  21 days o f a g e . L i t t e r  s iz e  f o r  th e  ex ­

p e rim e n ta l and c o n tro l  groups were 11 and 12 pups r e s p e c t iv e ly .

Four o f th e  s ix  Ss in  th e  c o n tro l  group were m ales w hile  f iv e  o f 

th e  s ix  Ss in  th e  ex p erim en ta l group were m ales.

A pparatus

The Ss were re a re d  in  s l i g h t l y  m odified  b reed in g  cag es .

The b reed in g  cages were r e c ta n g u la r  17 in ch  x  9 in ch  x 6 in ch  

p l a s t i c  cages w ith  s a n ic e l  bedding and a  removable m e ta l g r id  l i d .  

The food t r a y  and w a te r  sp o u t, lo c a te d  in  spaces p rov ided  in  th e  

m eta l l i d ,  were e le v a te d ,  by means o f  plywood b lo c k s , above th e  

p re s c r ib e d  l e v e l  so t h a t  th e  young pups were not a b le  to  reach  

th e  food o r  w a te r . These e s s e n t i a l  n u t r i e n t s  could on ly  be reached  

by th e  m other r a t .

At s ix  weeks o f  ag e , Ss were p laced  in  in d iv id u a l  home cag e s . 

These cages had m e ta l g r id  and w ire  arrangem ents w ith  a  to p  which 

opened on a  h in g e . The cages were 9 in ch  x 12 in ch  x 9 in c h  in  

s iz e .  Food, p re s e n t  in  food t r a y s  w ith in  th e  cag es , c o n s is te d  o f 

re g u la r  la b o ra to ry  r a t  chow. W ater was a v a ila b le  in  a  g rad u a ted  

50 ml c y lin d e r  p o s it io n e d  by means o f a  r in g  s tand  and a clamp on

15
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th e  o u ts id e  o f each cage . A m eta l w a ter spou t p ro tru d ed  a q u a r te r  

o f an in ch  in to  th e  cage . T his arrangem ent p e rm itte d  th e  experim en­

t e r  . (e ) to  v is u a l ly  m onito r S s ' home cage w a te r  consum ption.

In  o rd e r to  determ ine ad l i b  food consum ption, th e  r a t  chow 

was ground in to  a  f in e  powder and p laced  in  a  th re e  in ch  howl which 

was p laced  in  tu r n  in  a  la rg e  p e t r i  d is h . These howls were th en  

p laced  in  th e  cag e . A square p iece  o f  paper was p laced  beneath  

th e  cage, d i r e c t l y  under th e  a re a  in  which th e  bowls were p la ce d , in  

o rd e r to  determ ine how much, i f  any, o f th e  powder was s p i l le d  by S. 

Food and w a te r consum ption was c a lc u la te d  d a i ly .  The food and bowls ~ 

were weighed to g e th e r  each day to  determ ine how much food was consumed.

The t e s t  chambers were two s o l id  s t a t e  B ehavior R esearch 

Systems (BRS) S kinner b o x es, m u lti programmer model number 2901 .

A f a l s e  p le x ig la s s  s id e  was p laced  in  each box so th a t  i t  was not 

n ecessa ry  to  d r i l l  h o le s  f o r  th e  w a te r spout in  th e  a c tu a l  t e s t  

chamber. T his m o d if ic a tio n  reduced th e  ex p erim en ta l space from 

10 in ch es  by 8 in ch es  by 8 .5  inches to  10 in ch es  by 6 in ch es  by 

8 .5  in c h e s . A h o le  f o r  th e  w a te r spout was d r i l l e d  in  th e  fa ls e  

.s id e  th re e  in ch es  from th e  g r id  f lo o r  o f th e  chamber. A 100 ml 

g radua ted  c y lin d e r  was p o s i t io n e d , by means o f  th e  r in g  stand  and 

clam p, in  th e  space betw een th e  f a ls e  s id e  and th e  r e a l  s id e .  The 

m e ta l d rin k in g  spout d id  no t p ro tru d e  in to  th e  chamber so th a t  S 

had to  make c o n ta c t w ith  th e  tube  w ith  i t s  tongue th ro u g h  th e  h o le .

The d rin k in g  spout was lo c a te d  on th e  w a ll a d ja c e n t t o ,  and to  th e  

r i g h t  o f ,  th e  w a ll  which con ta in ed  th e  l e v e r .  The food magazine
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was lo c a te d  to  th e  l e f t  o f ,  and along  th e  same w a ll a s ,  th e  le v e r .

The d is ta n c e  between th e  w a te r spou t and th e  food magazine was f iv e  

in c h e s . The food p e l l e t s  c o n s is te d  o f k-5 mg Noyes p e l l e t s .  F ig ­

ure I  i l l u s t r a t e s  th e  arrangem ent o f th e  ex p erim en ta l sp ace .

Procedure

The exp erim en ta l group c o n s is te d  o f  s ix  r a t s  re a re d  under con­

t r o l l e d  e a t in g  and d rin k in g  c o n d it io n s . The ex p erim en ta l Ss never 

had access  to  food and w a te r to g e th e r  o r in  c lo se  su c c e ss io n . They 

were p re sen te d  w ith  food f o r  f iv e  hours w ith o u t w a te r , fo llow ed  

by an hour in  which n e i th e r  food no r w a te r was a v a i l a b le ,  fo llow ed  

by f iv e  hours o f w a te r w ith o u t food , which in  tu r n  was fo llow ed  by 

an hour in  w hich n e i th e r  food n o r w a te r was p r e s e n t .  The cy c le  

was th en  re p e a te d . T h is  program  was i n i t i a t e d  a t  15 days o f  ag e , 

w hile  th e  pups were w ith  t h e i r  m other, and was con tin u ed  th rough  

l im ite d  feed in g  and w eigh t re d u c tio n  programs u n t i l  Ss were t e s t e d  

in  th e  S k inner box. Appendix A shows th e  e a tin g  and d rin k in g  

schedule in  d e t a i l .

R ats were weaned a t  21 days o f ag e , p laced  in  se p a ra te  cages 

a t  ^8 days o f ag e , and reduced  to  80 p e r cen t o f t h e i r  p r e - t e s t  

body w e ig h t. The w eight a t  80 days o f  age served  as a  b a s is  from 

which t h e i r  reduced body w eigh ts  were c a lc u la te d .  A ll  Ss were 

g e n tle d  by d a i ly  h an d lin g  f o r  15 sec a  day s t a r t i n g  from th e  tim e 

o f weaning and co n tin u in g  to  th e  tim e o f reduced fe e d in g s . F ive 

days o f  g rad u a l reduced fe e d in g s  were follow ed by f iv e  days o f
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F ig . 1 . T est chamber ap p a ra tu s  and arrangem ent.
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m easuring home cage d r in k in g  f o r  Ss a t  reduced  body w e ig h t. At 90 

days o f ag e , Ss were in tro d u ce d  to  th e  t e s t  cham ber. Home cage 

d rin k in g  d a ta  were c o l le c te d  th roughou t th e  course  o f th e  experim en t, 

and d a i ly  l im ite d  fe e d in g s  were employed to  m a in ta in  Ss a t  80 p e r  

cen t o f t h e i r  p r e - t e s t  body w e ig h ts .

A fte r  10 days o f  l im ite d  feed in g  and w eigh t re d u c tio n , Ss were 

in tro d u ced  to  th e  ex p e rim en ta l s i t u a t io n .  For th e  f i r s t  s e s s io n ,

E reco rded  th e  number o f b a r -p re s s e s  which S made and th e  amount 

o f  f lu i d  i t  consumed in  th e  60 min s e s s io n .  Ho shaping  by  E occu r­

re d . L im ited  fe e d in g s  were g iven  in  th e  home cage a f t e r  each 

d a i ly  t e s t  s e s s io n . The ex p erim en ta l group d id  n o t have access  

to  w a ter in  th e  home cage f o r  th re e  hours a f t e r  i t  was g iven  th e  

l im ite d  fe e d in g s . On th e  second day, Ss were magazine t r a in e d  and 

were re in fo rc e d  f o r  su cc e ss iv e  approxim ations u n t i l  th e y  acq u ired  

th e  b a r -p re s s in g  ta s k  on CRF. D uring th e  i n i t i a l  shaping  s e s s io n ,

Ss were f r e e  to  respond  u n t i l  th e y  re c e iv e d  150 p e l l e t s  o r 60 min 

had e la p se d , which e v e r  occu rred  f i r s t . On th e  t h i r d  day, Ss respond­

ed on CRF to  th e  c r i t e r i o n  o f 100 p e l l e t s  o r  60 m in. The FI 50 sec 

schedule  o f re in fo rcem en t was developed on th e  fo u r th  d a i ly  s e s s io n . 

S ta r t in g  on CRF, re in fo rcem en t was s h i f te d  to  F I 10 a f t e r  10 p e l ­

l e t s ,  FI 20 a f t e r  50 p e l l e t s ,  FI 30 a f t e r  80 p e l l e t s ,  and F I 50 

a f t e r  110 p e l l e t s .  W ater was a v a i la b le ,  b o th  in  th e  t e s t  cham­

b e r  and in  th e  home cag e , th roughou t th e  ex p erim en t; however, 

w a te r and food were a v a i la b le  to g e th e r  on ly  in  th e  t e s t  chamber.
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Four d a i ly  s e s s io n s  on FI 50 fo r  50 min and fo u r  se ss io n s  on 

F I 50 f o r  60 min were fo llow ed  by an e x t in c t io n  se s s io n  in  which 

th e  p e l l e t  d isp e n se r  was e l e c t r i c a l l y  d isco n n e c ted . The e x tin c t io n  

s e s s io n  was fo llow ed on th e  subsequent day by a  60 min se s s io n  on 

F I 50 . The fo llo w in g  d a i ly  se s s io n  c o n s is te d  o f  p la c in g  75 p e l l e t s  

in  th e  food magazine and d isco n n ec tin g  th e  p e l l e t  d isp e n se r  be fo re  

p la c in g  S in  th e  cham ber. This p e rm itted  E t o  determ ine how much 

S would d rin k  in  th e  a p p a ra tu s  when th e  p e l l e t s  were p re sen ted  

a l l  a t  once r a th e r  th a n  in te r m i t te n t ly .  A summary o f th e  re a r in g  

and t e s t i n g  c o n d itio n s  i s  as  fo llo w s:

R ats were re a re d  w ith  m other u n t i l  21 days o f a g e .
Pups could n o t re a ch  th e  food o r w a te r u n t i l  15 days 

o f ag e .
Food and w a te r a l te r n a te d  a t  15 days o f ag e .
R ats p laced  in  s e p a ra te  cages a t  days o f ag e .
W eight a t  80 days o f  age served  as  a  b a s i s  f o r  w eight 

re d u c tio n .
Five days o f g ra d u a l reduced feed in g s  to  reduce S to

80 p e r  cen t o f norm al body w eight were i n i t i a t e d  a t
81 days.

Five days o f  m easuring home cage d r in k in g  f o r  Ss a t  
80 p e r  cen t o f  norm al body w eight i n i t i a t e d  on day 86.

At 90 days, S p la ce d  in  t e s t  chamber w ith o u t any shaping 
by E.

On day 91* Ss were magazine tr a in e d  and shaped on CRF.
Day 92 , Ss respond  on CRF.
Day 93 , developm ent o f FI sch ed u le .
Day 9b,  s t a r t  o f  fo u r  d a i ly  se ss io n s  on F I 50 f o r  60 min.
Day 98, s t a r t  o f fo u r  d a i ly  se ss io n s  on FI 50 f o r  60 min.
Day 102 , e x t in c t io n  s e s s io n .
Day 103 , FI 50 sec f o r  60 min.
Day 10U, 75 p e l l e t s  p laced  in  magazine p r io r  to  p la c in g  S 

in  th e  chamber. P e l l e t  d isp en se r n o t o p e ra b le .

The c o n tro l group c o n s is te d  of s ix  Ss who had food and w ater 

to g e th e r  s im u ltan eo u sly  th roughou t th e  e n t i r e  experim en t. They 

were g iven  l im ite d  fe e d in g s  im m ediately a f t e r  th e  exp erim en ta l s e s ­
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sion . Otherwise, the con tro l group received the  same treatm ent in  

the home cage as did the experim ental group.
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RESULTS

The purpose o f  th e  p re se n t re se a rc h  was to  determ ine  th e  

e f f e c t s  o f th e  p a s t  e a t in g  and d rin k in g  h i s to r i e s  o f th e  organism  

on th e  developm ent o f  S IP . One group o f r a t s ,  th e  ex p erim en ta l 

group, was re a re d  under c o n d itio n s  in  which th e y  nev er had an op­

p o r tu n i ty  to  e a t  and d r in k  s im u ltan eo u s ly  o r in  c lo se  su c c e ss io n . 

A nother g roup , th e  c o n tro l  g roup, had w a te r and food a v a i la b le  

s im u ltan eo u sly  th ro u g h o u t th e  course o f th e  ex p erim en t. In  s tu ­

d ie s  o f t h i s  s o r t ,  where th e  ex p erim en ter m an ip u la tes  e a t in g  and 

d rin k in g  p a t te r n s  o f S s , th e re  i s  alw ays th e  p o s s i b i l i t y  t h a t  th e  

h e a l th  and grow th o f th e  organism s would be im p a ired . T ab le  1 

shows th e  w eight o f each S a t  80 days o f  age , mean (x) home cage 

food in ta k e , and mean home cage w a te r in ta k e  f o r  Ss a t  f u l l  w eight 

and f o r  Ss a t  80 p e r  c en t o f t h e i r  norm al body w e ig h t.

The mean body w eigh t f o r  th e  ex p erim en ta l and c o n tro l  group 

was 205.0  gm and 213.5  r e s p e c t iv e ly .  A tw o - ta i le d  t e s t  o f s ig  

n if ic a n c e  betw een means, u sing  th e  S tu d e n t 's  " t"  f o r  sm all g roups, 

(Downey and H eath , 1959) showed t h a t  th e  average w eigh t o f Ss in  

each group was no t s ig n i f i c a n t ly  d i f f e r e n t .  S ince th e  c o n tro l  

group co n ta in ed  two fem ales and th e  ex p erim en ta l group co n ta in ed  

one fem ale , and s in ce  fem ales a re  l i g h t e r  th a n  m ales, o n ly  fo u r  

males from each group were in c lu d ed  in  th e  a n a ly s is .  The w eigh ts 

o f  th e  m ales in  th e  ex p erim en ta l group were 230, 218 , 212, and 210
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Table 1

W eight, in  gm, o f  Ss a t  80 days o f  ag e , mean home cage food in ta k e ,  in  
gm, and mean home cage w ater consum ption, in  m l, f o r  Ss a t  f u l l  w eight 

and a t  80 p e r  c e n t o f f u l l  body w e ig h t.

Ss Weight in  gm 
a t  80 days

x home cage 
food 

in ta k e  in  gm

x home cage 
w a te r in ta k e  in  

ml ( f u l l  body 
w eigh t)

x home cage wa­
t e r  in ta k e  in  

ml (80 p e r  cen t 
o f w eigh t)

E xperim ental group

E -l 230 1 7 .7 30 .7 1 9 .8

E-2 218 19.2 2 6 .9 18.2

E-3 212 17.3 29 .0 20.3

E-4 210 18 .7 32.3 17 .7

E-5 200 15 .8 35.5 20 .7

e -6 160 15 .8 27.5 12 .6

T o ta l 1230 104.5 178.9 111.3

X 205 1 7 .4 29 .8 18.5

C o n tro l group

C -l 162 15.2 2 3 .9 16 .0

C-2 243 22 .8 30.0 20 .1

C-3 165 14.9 24 .6 17 .7

C-4 243 2 0 .6 28.3 21 .2

C-5 238 20 .0 28 .7 22 .5

c -6 230 2 0 .9 2 8 .4 19 .8

T o ta l 1281 n 4 .4 163.6 117.3

X 213.5 19 .1 27 .3 19 .5
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gm, and th e  w eigh ts f o r  th e  c o n tro ls  were 2^3> 2^3, 238, and 230 

gm. The fem ales , E -6 , C - l ,  and C-3 were n e a r ly  id e n t ic a l  in  w eigh t, 

each w eighing approx im ate ly  160 gm.

Home cage food consum ption was measured hy  using  powdered 

food seven days p r io r  to  red u c in g  th e  an im als to  80 p e r c en t o f 

t h e i r  body w e ig h t. The c o n tro l  group consumed an average o f  1 9 .I  

gm o f food p e r  day, and th e  ex p erim en ta l group consumed an average 

o f 1 7 'k  gm p e r  day . A " t"  t e s t  o f s ig n if ic a n c e  between means fo r  

sm all g roups, u s in g  fo u r  m ales from each group , showed th a t  th e re  

was no s ig n i f ic a n t  d if fe re n c e  in  food consum ption between th e  g roups. 

E xperim ental Ss consumed an average o f  1 7 »7 > 1 9 *2 , 1 7 *3> and 18 .7  

gm o f food p e r  day, w hile  th e  c o n tro ls  consumed 2 2 .8 , 2 0 .6 , 2 0 .0 , 

and 2 0 .9  gm o f food p e r  day . The fem a les , E -6 , C - l , and C-3 , consumed 

1 5 .8 , 1 5 .2 , and 1 ^ .9  gm o f  fo o d , r e s p e c t iv e ly ,  p e r  day.

The powdered food and p e t r i  d is h  arrangem ent allow ed a cc u ra te  

m onito ring  o f  food in ta k e . There was l i t t l e  o r  no food s p i l l e d  on 

th e  c o l le c t io n  sh ee t lo c a te d  b en ea th  th e  cag e s . These d a ta  on food 

consumption a re  s im ila r  to  d a ta  re p o r te d  by S ie g e l and S tuckey 

(l9it-7) who noted t h a t  r a t s  no rm ally  consume an average o f 2 2 .9  gm 

o f r a t  chow p e r day . The d isc rep an cy  betw een th e  food consump­

t io n  d a ta  re p o rte d  in  th e  p re s e n t paper and th o se  re p o rte d  by S ie ­

g e l e t  a l .  may be a t t r ib u te d  to  d if fe re n c e s  in  th e  s iz e  and age 

o f Ss employed. S ie g e l 's  Ss ranged from 168 and 188 days and had 

a mean w eight o f 322 gm compared to  80 days and a  mean w eight o f 

209 gm f o r  Ss used in  th e  p re s e n t s tu d y .
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Mean w a te r consum ption a t  f u l l  to d y  w eight was s im i la r  f o r  

Ss in  "both g roups, w ith  group means o f  29*8 ml and 27-3  nil o f  w a te r  

f o r  th e  ex p erim en ta l and c o n tro l  g ro u p s, r e s p e c t iv e ly .  In  a l l  

c a s e s , w a ter consum ption d ecreased  when Ss were su b jec te d  to  r e ­

duced fe e d in g s . At reduced w e ig h t, - fo r- th e  ex p erim en ta l and 

c o n tro l, g roups, r e s p e c t iv e ly ,  average w a te r consum ption was l 8 .5  

and 1 9 .5  ml p e r  day . T h is  r e p re s e n ts  a  d ecrease  from th e  above 

w a te r consum ption d a ta  f o r  Ss a t  f u l l  w e ig h t. T h is p o s i t iv e  c o r­

r e l a t i o n  betw een w ater in ta k e  and food in ta k e  has been  re p o r te d  

by B o lle s  (1961) and Grossman (1967).

Table 2 shows th e  amount o f  w a te r consumed, in  ml p e r  kgm o f 

body w e ig h t, f o r  Ss in  t h e i r  home cages a t  reduced w eight and in  

th e  t e s t  chamber on FI 50 f o r  fo u r  60 min s e s s io n s . P rev io u s  to  

th e  fo u r  60 min s e s s io n s ,  th e re  had been  fo u r  s e s s io n s  on F I 50 

sec  f o r  50 m in. The mean home cage w a te r consum ption f o r  th e  

exp erim en ta l and c o n tro l  g ro u p s, r e s p e c t iv e ly ,  a re  10^ . 5^ ml p e r  

kgm o f body w eigh t and 106.57  ml p e r  kgm o f body w e ig h t. I n d i ­

v id u a l d a ta  a re  101 .38 , 106 .15 , 11 3 *93* 103*29 , 13 3 *8^ , and 68.67 

ml p e r  kgm o f body w eight f o r  Ss in  th e  ex p erim en ta l group and 

112 .59 , 8 7 .5 5 , 126 .81 , 101 .19 , 109 .16 , and 102.15 ml p e r  kgm f o r  

Ss in  th e  c o n tro l  g roup . Group mean w ater consum ption in  th e  

t e s t  chamber o f  F I 50 f o r  60 min s e s s io n s  a re  203A 1 ml p e r  kgm o f  

body w eight and i 7 9 . l l  kgm o f body w eigh t f o r  th e  ex p erim en ta l 

and c o n tro l g ro u p s, r e s p e c t iv e ly .  D ata  f o r  in d iv id u a l  Ss a re  178.5^* 

257 .87 , 218 . 41 ,  185 .96 , 18 2 .42 , and 197.26  ml p e r  kgm o f body 

w eigh t f o r  th e  ex p erim en ta l group and 204 . 54 , 152 . 84 , 220 .82 ,
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Table 2

Mean w ater consum ption, in  ml p e r  kgm o f body w e ig h t, f o r  Ss a t  80 p e r  
cen t o f f u l l  body w e ig h t, b o th  in  th e  home cage and in  th e  t e s t  cham­

b e r  on PI 50 sec f o r  60 m inute s e s s io n s .

Mean t e s t  chamber w a te r  in ta k e  
Mean home cage w a te r in ta k e  (ml/kgm)

(ml/kgm) on F I 50 sec f o r  60 m inutes

E xperim enta l group E xperim enta l group

E - l 101.38 178.5^

E-2 106.15 257.87

E-3 113-93 2 1 8 .4l

e -4 103.29 185.96

e -5 133 -Sit- 182 .42

e -6 6 8 .67 197.26

T o ta l 627.26 1220.46  " t"  - 7 .5 4  ( s ig ­
- n i f i c a n t  a t  .001)
X 103+.5J+ 203.41

C o n tro l group C on tro l group

C -l 112.59 204.54

C-2 87.55 152.84

C-3 126.81 220.82

c-4 101.19 166.24

C-5 109.16 148.43

C-6 102.15 181.81

T o ta l 639-45 1074.68  " t"  -  6 .55 ( s ig ­
- n i f i c a n t  a t  .001)
X 106.57 i 7 9 . l l
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l 6 6 . 2k,  1^8 .^ 3  ̂ and l 8 l . 8 l  ml p e r  kgm o f body w eight f o r  Ss in  

th e  c o n tro l  g roup.

A " t"  t e s t  o f s ig n if ic a n c e  between means, 10^ . 5^ and 203.^1

f o r  th e  ex p erim en ta l group and 106.57 and 1 7 9 "the c o n tro l

g roup, f o r  sm all samples and f o r  c o r re la te d  d a ta  (Downey and H eath,

1959) showed s ig n i f ic a n t  d if f e r e n c e s  between home cage and t e s t

chamber w a ter con su m p tio n ,"t " o f  and 6.55 f o r  th e  e x p e r i-s

m enta l and c o n tro l g roups, r e s p e c t iv e ly  ( s ig n i f ic a n t  a t  th e  .001 

le v e l  o f s ig n i f ic a n c e ) .  These d a ta  compare one hour o f  d rin k in g  

in  th e  t e s t  chamber w ith  2k hour d rin k in g  in  th e  home cage . There 

were no s ig n i f ic a n t  d if f e re n c e s  betw een means f o r  th e  ex p erim en ta l 

and c o n tro l  group w a te r consum ption du rin g  SIP .

I t  was p re d ic te d  th a t  Ss who d id  no t have a p a s t  h is to r y  o f 

e a t in g  and d rin k in g  in  c lo se  su ccess io n  would no t a l t e r n a te  b e ­

tween food consum ption and w a te r in ta k e  in  th e  t e s t  chamber.

R a th e r , i t  was expected  th a t  such Ss would p e rs e v e ra te  in  a ttem p ts  

to  o b ta in  th e  food p e l l e t s  and no t d rin k  im m ediately fo llow ing  

th e  in g e s t io n  o f th e  food p e l l e t .  I f  such a  p re d ic t io n  was a c ­

c u ra te ,  th en  th e  ex p erim en ta l group should  have made more b a r -p re s s e s  

th a n  th e  c o n tro l g ro u p s. Table 3 shows th e  mean number of b a r - p r e s ­

ses  made by S d u rin g  fo u r 60 min se s s io n s  o f FI 50 sec o f  food 

re in fo rce m e n t. The mean number o f p re s se s  f o r  th e  experim en ta l 

group i s  529 and th e  mean f o r  th e  c o n tro l group i s  525* A " t"  

t e s t  o f  s ig n if ic a n c e  between means f o r  sm all samples and u n c o rre la te d
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T ab le 3

Mean b a r  p re s se s  by S on 
FI50 sec f o r  60 m inute se ss io n s

nen tal group C o n tro l Group

E - l  k26 c - i  323

E-2  M C-2  k 50

E-3  ^55 C-3  536

E-k 396 c - k  620

E-5  528 C-5  7^1

e -6  919 c -6  ^79

T-3172 T-31^9

X-529 x-525
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d a ta  f a i l e d  to  show a s ig n i f ic a n t  d if f e r e n c e  between th e  g ro u p s .

F ig u re  2 shows th e  mean d rin k in g  d a ta  f o r  th e  ex p erim en ta l 

and c o n tro l  groups du rin g  each phase o f th e  ex p erim en t. The d a ta  

a re  p re se n te d  in  term s o f ml o f  w a te r consumed. The average  w ater 

consum ption f o r  each  S was c a lc u la te d ,  and th e se  d a ta  were averaged  

to  determ ine th e  mean w ater consum ption f o r  th e  g roup . Both groups 

showed th e  expected  decrease  in  w a te r consum ption d u rin g  l im ite d  

fe e d in g . N e ith e r  group d isp la y ed  ex ce ss iv e  w a te r consum ption d u r­

ing  th e  shap ing  s e s s io n s  on CRF, average consum ption b e in g  5 .3  ml 

and 6 .5  ml f o r  th e  c o n tro l  group and th e  ex p erim en ta l g ro u p , re s p e c ­

t i v e l y .  D rin k in g  in c re a se d  f o r  each  group when th e  in te r m i t te n t  

schedule  was i n i t i a t e d .  W ater consum ption in c re a se d  and became 

e x c e s s iv e , when compared w ith  b a s e l in e  d a ta  f o r  Ss a t  reduced  

w e ig h t, when th e  FI 50 s e s s io n s  were i n i t i a t e d .

S u b je c ts  in  b o th  groups consumed more w a te r in  th e  60 min 

s e s s io n  th a n  in  th e  50 min s e s s io n . Review o f th e  l i t e r a t u r e  

shows t h a t  w a te r  consum ption in c re a s e s  w ith  lo n g e r s e s s io n s  a s  long  

as Ss a re  food d ep riv ed  and co n tin u e  to  re c e iv e  p e l l e t s  on an 

in te r m i t te n t  schedu le  o f re in fo rc e m e n t. D uring th e  e x t in c t io n  

s e s s io n , w a te r consum ption d im in ished  to  1 .1  ml and .25 ml f o r  th e  

ex p erim en ta l and th e  c o n tro l  g ro u p s , r e s p e c t iv e ly .  E xcessive 

d rin k in g  resumed when th e  FI 50 schedu le  was re in tro d u c e d . When 

70 p e l l e t s  were p laced  in  th e  magazine a t  one tim e and th e  p e l l e t  

d isp e n se r  was made in o p e ra b le , w a te r  consum ption d ecreased  to  k .5
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4 0 - 1 A - X  F O R  5 D A Y S  IN H O M E  C A G E  A T  FULL W E I G H T  
B - X  F O R  5  D A Y S  IN H O M E  C A G E  A T  8 0 %  OF  FUL L W E I G H T  
C - S  P L A C E D  IN T E S T  C H A M B E R ;  NO S H A P I N G  
D— 7 0  P E L L E T S  P L A C E D  IN C H A M B E R  A T  O N E  T I M E

2 0 -

E X P E R I M E N T  A L  G R O U P

C O N T R O L  G R O U P

C R F  C RF  FI FI  5 0  ( 5 0  M I N . ) FI 5 0  ( 6 0  M I N . )  EXT.  FI 5 0  D

T R E A T M E N T  D A Y S
Fig.  2 .  M e a n  w a t e r  c o n s u m p t i o n  ( ml . )  f o r  e a c h  g r o u p  o f  S s  d u r i n g  e a c h  e x p e r i m e n t a l  c o n d i t i o n .

'v-OO



ml and 3*25 ml f o r  th e  ex p erim en ta l and c o n tro l g ro u p s, re s p e c ­

t i v e l y .  T his d em onstra tes  th a t  in te rm it te n t  p re s e n ta t io n  o f  food 

p e l l e t s  i s  n ecessa ry  f o r  SIP.
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DISCUSSION

As noted  by L e s te r  (1961), a  s t r ik in g  c h a r a c t e r i s t i c  f e a tu re  

o f  SIP i s  th e  c o n s is te n t  manner in  which r a t s  a l t e r n a t e  betw een 

in g e s t in g  th e  food p e l l e t s  and d r in k in g  from th e  w a te r sp o u t. Re­

cen t re s e a rc h e rs  (S te in , 19^ ;  S c h a e ffe r  and D ie h l, 1966; F a lk ,

1967) hy p o th esized  t h a t  th e  a l t e r n a t in g  b eh av io r was r e la te d  to  

p a s t  p a t te rn s  o f d rin k in g  w a ter a f t e r  in g e s t in g  fo o d . In  summary, 

i t  was b e lie v e d  th a t  th e  ex cessiv e  n a tu re  o f w a te r  consum ption in  

th e  t e s t  chamber was due to  th e  f a c t  th a t  r a t s  o r d in a r i ly  d r in k  

a t  th e  end o f a  m eal, and th a t  when r a t s  d r in k  w a te r , th e y  d r in k  

about th e  same amount each  tim e re g a rd le s s  o f th e  s iz e  o r frequency  

o f  th e  m eals. In  o rd e r to  f u r th e r  analyze th e  m eal h y p o th e s is , 

r a t s  were re a re d  under c o n d itio n s  in  which th e y  n ev er had access  

to  food and w a te r s im u ltan eo u sly  o r  in  c lo se  su c c e ss io n . T h e ir 

food and w a te r consum ption, b o th  in  th e  home cage and t e s t  chamber, 

was compared to  c o n t r o l s ' who had access  to  food and w a te r to g e th e r  

th roughou t th e  course  o f  th e  experim en t.

The c o n tro l le d  e a t in g  and d rin k in g  h is to r y  d id  no t im p a ir th e  

growth o r  h e a l th  o f S s . There were no s ig n i f ic a n t  d if f e r e n c e s  in  

home cage food and w a te r consum ption between th e  ex p erim en ta l and 

c o n tro l g ro u p s. D rin k in g  and e a t in g  d a ta  f o r  b o th  groups were in  

c lo se  agreem ent w ith  p re v io u s ly  p u b lish ed  d a ta  (S ie g e l and S tuckey , 

19^7 ; S ie g e l ,  19 -̂9 i B o lle s ,  1961). Both groups consumed about 25 ml 

o f w a ter and 20 gm o f food p e r  day . When Ss were g iven  l im ite d
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fe e d in g s , w a te r consum ption d ecreased  a c c o rd in g ly . S ince th e  

ex p erim en ta l group d id  no t d i f f e r  s ig n i f i c a n t ly  from  th e  c o n tro l  

group w ith  re s p e c t  to  home cage food and w a te r in ta k e ,  L e s t e r 's  

(1961) o b se rv a tio n  th a t  i t  i s  no t n e ce ssa ry  f o r  r a t s  to  d r in k  

im m ediately  fo llo w in g  th e  in g e s t io n  o f food in  o rd e r  to  d ig e s t  th e  

food and rem ain h e a lth y  ap p ears  to  be c o r r e c t .

C e r ta in  d i f f e r e n c e s  betw een th e  ex p erim en ta l and c o n tro l  

groups need to  be c l a r i f i e d .  Whereas th e  c o n tro l  group a te  and 

drank in  a  " c a su a l"  manner ov er long  p e r io d s  o f tim e , ex p e rim en ta l 

Ss consumed th e  food and w a te r in  a  v ig o ro u s manner, consuming 

t h e i r  f u l l  f iv e  hour complement o f  food in  ap p ro x im ate ly  one hour 

and o f  w a te r in  abou t 15 m in u te s . These d if f e r e n c e s  may be due 

to  th e  f a c t  t h a t  ex p e rim en ta l Ss were a l t e r n a t e l y  food and w a te r 

d ep riv ed  th ro u g h o u t th e  course  o f  th e  ex p erim en t. B o lle s  (1961) 

no ted  th a t  as  th e  le n g th  o f d e p r iv a t io n  in c re a s e s ,  e a t in g  s p u r ts  

and d rin k in g  b u r s t s  in c re a se  in  d u ra t io n . I t  i s  a ls o  no tew orthy  

th a t  food and w a te r  d ep riv ed  r a t s  d id  n o t consume t h e i r  2k  hour 

complement o f  food  and w a te r w ith in  th e  f iv e  hours in  w hich th e se  

comm odities were a v a i l a b le .  B o lle s  (1961) no ted  th a t  r a t s  g iven  

l im ite d  d a i ly  a c c e ss  to  w a te r and food never consumed t h e i r  e n t i r e  

supp ly  a t  o nce . R a th e r , th e y  a te  and drank  a  g iv en  amount and 

s to p p ed . In  t h i s  manner, food and w a ter dep riv ed  r a t s  rem ained 

d ep riv ed , a t  l e a s t  w ith  r e s p e c t  to  2k hour b a s e lin e  d a ta ,  when 

th ey  were g iven  acc e ss  to  food and w ater f o r  one hour p e r  day .

D esp ite  d i f f e r e n c e s  in  th e  home cage e a tin g  and d rin k in g
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h i s t o r i e s  o f  th e  two g ro u p s, b o th  groups e x h ib ite d  th e  c h a ra c te r ­

i s t i c  b e h a v io ra l  a sp e c ts  o f sch ed u le-induced  p o ly d ip s ia  in  th e  

t e s t  chamber. They consumed e x cessiv e  amounts o f  f l u i d  and d i s ­

p lay ed  th e  c h a r a c t e r i s t i c  a l t e r n a t io n  betw een p e l l e t  in g e s t io n  

and w a te r consum ption. I f  perform ance in  th e  t e s t  chamber was 

r e la te d  to  th e  p a s t  h is to r y  o f S s , one m ight p r e d ic t  t h a t  e x p e r i­

m enta l S s , who n ev er drank  fo llo w in g  th e  in g e s t io n  o f  food in  the  

p a s t ,  would co n tin u e  to  p re s s  th e  b a r  and p e rs e v e ra te  in  a ttem p ts  

to  o b ta in  food to  a  g r e a te r  degree th a n  c o n tro ls  who had a  h is to ry  

o f d r in k in g  a f t e r  a  m eal. To th e  c o n tra ry , b o th  groups d isp lay ed  

th e  c h a r a c t e r i s t i c  a l t e r n a t in g  b eh av io r when th e  in te r m i t te n t  food 

schedule was in tro d u ced  and proceeded t o  consume ex cess iv e  amounts 

o f  w a te r w ith  no s ig n i f ic a n t  d if f e r e n c e s  in  th e  mean number o f b a r -  

p re s se s  p e r  s e s s io n .

The p re s e n t  s tu d y  showed th a t  a l t e r n a t in g  betw een e a tin g  and 

d rin k in g  in  th e  t e s t  chamber was independent o f a l t e r n a t in g  between 

e a t in g  and d rin k in g  in  th e  home cage . Advocates o f th e  m eal hy­

p o th e s is  a ttem p t to  e x p la in  SIP on th e  b a s is  th a t  th e  c h a r a c te r i s t i c  

a l t e r n a t in g  b e h av io r i s  due to  th e  f a c t  t h a t  r a t s  no rm ally  d rin k  

a  c e r ta in  amount o f w a ter im m ediately  fo llo w in g  th e  in g e s t in g  of 

fo o d . The r e s u l t s  from th e  p re s e n t experim ent m it ig a te  a g a in s t  such 

a  c o n n ec tio n . However, i t  should  be no ted  t h a t  i t  i s  p o s s ib le  th a t  

e a t in g  and d r in k in g  p a t te r n s  become e s ta b l is h e d  e a r ly  in  th e  l i f e  

o f  th e  o rganism . I t  i s  p o s s ib le  th a t  th e  young pup s, w h ile  th ey  

were s t i l l  housed w ith  t h e i r  m other, a te  s o l id  r a t  chow and th en  

drank m ilk  from th e  m other. I t  should be n o te d , however, t h a t  a l l
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o f th e  pups consumed w a te r in  a  v igorous fa s h io n , f ig h t in g  one 

a n o th e r f o r  p o s i t io n ,  when th e  w a te r "bo ttle  was in tro d u ced  a t  

th e  a p p ro p ria te  tim e . E a tin g  and d rin k in g  p a t te r n s ,  i f  n o t p h y lo - 

g e n e t ic a l ly  determ ined , may "be acq u ired  a t  a  very  e a r ly  age . For 

exam ple, a lthough  th e  young pups could n o t reach  th e  food and 

w a te r u n t i l  15 days o f  ag e , th e y  were in  an environm ent where 

th e  m other r a t  d isp la y e d  normal e a tin g  and d rin k in g  b e h av io r .

I t  i s  a ls o  p o s s ib le  th a t  SIP i s  a  g e n e ra l phenomenon th a t  

i s  no t unique to  f lu id  consum ption. V i l l i a r d  and F a lk  (19&7 ) 

showed th a t  monkeys in g e s t  wood shavings during  th e  i n t e r - p e l l e t  

i n t e r v a l .  An a ty p ic a l  case encountered  by th e  a u th o r (Freed and 

Hymowitz, 1967) showed a  r a t  t h a t  chewed th e  paper b en ea th  th e  

cage d u rin g  th e  i n t e r - p e l l e t  i n t e r v a l .  "When th e  p ap er was r e ­

moved, S consumed la rg e  q u a n t i t ie s  o f w a te r in  ty p ic a l  SIP fa sh io n .

In  an a n a ly s is  o f th e  m o tiv a tin g  p ro p e r t ie s  o f  S IP , F alk  

(1967) in tro d u ced  th e  term  "ad ju n c tiv e "  b eh av io r to  d e sc rib e  SIP . 

C a llin g  SIP a d ju n c tiv e  does n o t e x p la in  th e  phenomenon, a lthough  

i t  does p rov ide  some in s ig h ts  in to  d i r e c t io n s  which f u r th e r  r e ­

sea rch  may fo llo w . A d junctive  b eh av io rs  a re  b eh av io rs  which acq u ire  

re in fo rc in g  p ro p e r t ie s  due to  t h e i r  c lo se  in te r a c t io n  w ith  o th e r  

b eh av io rs  which a re  under th e  c o n tro l o f c e r ta in  schedu les o f 

re in fo rce m e n t. F a lk  (19&7 ) showed th a t  p o ly d ip s ia  occu rred  on VI 

one m inute food schedu les  when w a te r was c o n c u rre n tly  a v a ila b le  on 

b a r -p re s s  FI schedu les r a th e r  th a n  be ing  f r e e ly  a v a i la b le .  The 

m o tiv a tin g  p ro p e r t ie s  o f  w a ter du ring  SIP c e r ta in ly  w a rran t f u r th e r
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in v e s t ig a t io n ,  th e  im p lic a tio n  b e in g  th a t  SIP may be ju s t  one ex ­

ample o f many seem ingly u n ex p la in ab le  b e h a v io rs , such as A z r in 's  

a g g re ss io n  (196^-) and s e l f - m u t i l a t io n  b eh av io rs  such  as head bang­

ing  which a re  c o n s is te n t  and m o tiv a tio n a l in  n a tu re  a lth o u g h  r e ­

s e a rc h e rs  have been  a t  a  lo s s  in  de term in in g  th e  p re c is e  c o n tro l l in g  

v a r i a b l e s .

S chedule-induced  p o ly d ip s ia  has proven to  be an in t e r e s t in g  

and w orthw hile  a re a  o f in v e s t ig a t io n .  I t  has proven to  be a  u se ­

f u l  te c h n o lo g ic a l  to o l  in  work w ith  w a ter and a lc o h o l consum ption.

In  th e  f u tu r e ,  SIP may be employed in  drug re s e a rc h  w here, f o r  ex ­

am ple, morphine may be s u b s t i tu te d  f o r  th e  a v a i la b le  f l u i d .  How­

e v e r , b e fo re  SIP can be used as a  p re c is e  m eth o d o lo g ica l t o o l ,  

i t  i s  n e ce ssa ry  to  understand  th e  many v a r ia b le s  invo lved  in  S IP .

The p re s e n t p ap er showed th a t  in te r p r e ta t io n s  o f  SIP in  term s o f 

th e  "meal" h y p o th es is  may be p rem atu re . To be s u re , more re s e a rc h  

i s  re q u ire d  b e fo re  t h i s  h y p o th es is  can be accep ted  o r r e je c te d .  

C e r ta in ly , c u r re n t  re s e a rc h  in  t h i s  a re a  p o in t  ou t th e  need f o r  

more d a ta  on th e  normal d r in k in g  p a t te rn s  o f  r a t s  in  t h e i r  home 

c ag e . In fo rm a tio n  on th e  freq u en cy  o f a l t e r n a t io n  betw een e a tin g  

and d rin k in g  in  th e  home cage , th e  c o n s is te n c y  and la te n c y  invo lved  

in  such a l t e r n a t io n ,  and th e  amount o f  w a te r  consumed w ith  r e s p e c t  

to  frequency  and s iz e  o f  m eals i s  o f  utm ost im portance in  u n d e rs tan d ­

ing  th e  phenomenon o f SIP .
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Appendix A

Food and w a te r  schedule  f o r  th e  ex p erim en ta l group

7 A M - 8 AM .................................................................................... No food o r  w ater

8 AM -  1 P M ..................................................................................... Food

1 PM -  2 P M ..................................................................................... No food o r w ater

2 PM -  7 P M ..................................................................................... W ater

7 PM _ 8 PM . .  ............................ ............................................No food o r  w ater

8 PM -  1 AM ..................................................................................... Food

1 A M - 2 AM .................................................................................... No food o r  w ater

2 AM -  7 A M ..................................................................................... W ater
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