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Introduction

The basic  p r in c ip le  underlying e a r ly  s tu d ie s  on m otivation was 

f i r s t  s ta te d  by J#J#B. Morgan in  1923* ”The s tren g th  o f a  tendency may 

be measured in. te rn s  o f  the' r e s is ta n c e ' i t  can overcome,” (28, p* 9l*)»

In  keeping w ith  Morgan’s p r in c ip le , a  number o f  in v e s tig a to rs  devised 

re s is ta n c e  techniques f o r  measuring the s tre n g th  o f a  drive* For 

example, Moss s tu d ied  the  number o f tim es an anim al would c ro ss  an  e le c 

t r i f i e d  g rid  in  o rder to  secure food, water o r  an animal o f the  opposite  

sex# He a lso  employed a parchment b a r r ie r  through which anim als had to  

gnaw in  o rd e r to  o b ta in  a  ©>al ob ject*  Another techn ique, l a t e r  

devised by Stone, requ ired  animals to  burrow through a tube f u l l  o f  sand 

in  o rder to  o b ta in  a reward#

With th ese  d iverse  techn iques, however, com parability  o f 

r e s u l ts  could  n o t w ell be achieved, and in  1928, Jenk ins, Warner, and 

Warden (21) recommended s ta n d a rd isa tio n  o f  the  o b stru c tio n  technique 

because ”an adequate b e h a v io r is tic  account o f  th e  organism cannot be had 

u n t i l  d i f f e re n t  d r iv e s , and v a r ia tio n s  o f t i e  same d riv e  have been 

measured in  terms o f  a common u n it  o f response” (21, p* 362)# They 

devised the  Columbia o b stru c tio n  box as the p re fe rre d  apparatus, and the  

number o f c ro ssin g s o f a  shocked g r id  in  an In te rv a l  o f  time as th e  b est 

index o f m otivation . They a lso  sp e c if ie d  a  technique f o r  producing 

varying amounts o f  a p a r t ic u la r  drive# They s t a te ,  ”Systematic v a r ia 

t io n  o f  the p h y sio lo g ica l s ta te  underlying a given drive  cannot be had, 

o f  course, in  any rea l sense# The b e s t method o f is o la t in g  a sp e c if ic



d riv e , in  so f a r  as th i s  i s  p o ss ib le , and o f  ob ta in ing  vaiy ing  degrees 

o f  i t  f o r  measurement, i s ' to  deprive the  normal anim al o f  the  appro

p r ia te  in cen tiv e  stim ulus fo r  vary ing  periods o f tim e# keeping the gen

e ra l  ph y sio lo g ica l s ta te  o f the organism a s  constan t as possib le*  For 

example, an o b jec tiv e  index o f hunger can be had by varying th e  period  

o f food d e p riv a tio n .” (21, p* 378, I t a l i c s  added.) Thus, Jenk ins, 

Warner and Warden sp c if le d  th e  methods f o r  quan tify ing  bo th  th e  inde

pendent and dependent v a ria b le s  to  be used in  s tu d ie s  o f  drive*

S tud ies employing the techniques o f  o b s tru c tio n  a f t e r  food 

dep riva tion  have y ie lded  r e s u l ts  which a re  re la t iv e ly  consisten t#

Bolden (18) deprived anim als o f  food and a t  12-hour in te rv a ls  measured 

the number o f tim es th e  animal would c ro ss  an e le c t r i f i e d  g i ld  in  a 

te n  minute t e s t  period* Be found th a t  th e  frequency o f  crossings 

increased  from 12 through 38 hours Of d ep riv a tio n  and decreased th e re 

a f te r*  Warner (1*2) a lso  using a  shock b a r r ie r ,  s tu d ie d  dep riva tion  

periods o f  0 , 2 , k» 6, and 8 days, thus extending Holden’s dep riva tion  

in te rv a ls#  In  Warner’s  s tu d y , each of th e  anim als, however, was sub

je c te d  to  a  s in g le  dep riv a tio n  and te s te d  only once* Warner found 

th a t  longer p e rio d s o f d ep riv a tio n  increased  the  number o f b a r r ie r  

c ro ssings up to  fo u r days, a f t e r  which b a r r ie r  c ro ss in g s  decreased*

The conclusion reached by both o f th ese in v estig a to rs i s  that th e le v e l  

o f d r iv e , measured by the number o f  barrier cro ssin g s, i s  a lin ea r ly  

increasing function  o f the length o f deprivation during the f i r s t  few 

days o f measurement*

That len g th  o f dep riva tion  was becoming, by 191*0, a standard  

technique f o r  m anipulating d riv e  i s  evidenced by th e  work o f  Skinner



and Heron (38)* These in v e s tig a to rs  employed a b a r  p ressin g  response, 

ra th e r  than th e  o b stru c tio n  technique, and measured mean r a te  o f 

responding during a  d a ily  one-hour t e s t  se ss io n  over a  period  o f  a t  

l e a s t  s ix  consecutive days* Their r e s u l t s  showed mean number o f  

responses per t e s t  hour to  be a  l in e a r ly  Increasing  fu n c tio n  o f  th e  

len g th  o f  th e  period  o f  d ep riv a tio n , reaching a maximum a t  f iv e  days o f  

' d ep riv a tio n , a f t e r  which responding declined*. ' 'At l e a s t  during, the ■ 

f i r s t  |6  hours, th e  r e s u l t s  o f th e  Skinner and Heron experiment* a re  

c le a r ly  cosparab le  to those obtained by Warner and Holden who used the 

o b stru c tio n  box technique#

By 19h3$ both th e  technique fo r  producing drive  and the shape 

o f  th e  fu n c tio n  r e la t in g  d riv e  and d ep riv a tio n  were incorpora ted  in to  

.lea rn ing  theoxy. Hull c i t e s  the find ings o f  Skinner and Heron and 

Warner in  support o f h is  concepts concerning prim ary m otivation*

;/ He s ta te s  '(1?,. p* 239), ?lTh© d riv e  concept fo r  exai?ple, i s  

proposed as a  common denominator o f a l l  prim ary m otivations, whether due 

to  food p x i^ a tio n , w ater p r iv a tio n , therm al dev ia tions fiom the  optimum, 

t is s u e  in ju x y , the  a c tio n  o f  .-.sex hom ones, o r o ther causes* This means 

o f co u rse , th a t  drive w i l l  be a  d if fe re n t  function  o f  the o b jec tiv e  

co n d itio n s a sso c ia ted  w ith 'each  primary m otivation* ' F o rexam ple , in  

the  case  o f  hunger the stren g th  o f  th e  prim ary d rive  w il l  probably be 

mainly a fu n c tio n  o f  the  number o f hours o f  food p r iv a t io n .” Hull, 

does n o t a ttem pt to s ta te  the f in a l  p re c ise  q u a n tita tiv e  re la tio n sh ip  

between the  number o f  hours o f d ep riv a tio n  and d rive  le v e l  because o f 

the  lack  of. s u f f ic ie n t  em pirical evidence#
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In sp ite  o f the apparent rela tion sh ip  between le v e l o f  drive 

and amount o f deprivation , a second lin e  o f evidence has suggested  

th at hunger and a c t iv ity , as occurring in  the r a t, are c y c lic a l 

phenomena# The presence o f periods o f heightened eating and

a c t iv ity  a ltern atin g  with periods o f 1 ^  intake and a c t iv ity , one 

might argue, could serve to  a lte r  the e ffe c t  o f a period o f deprivation* 

R ichter stu d ied  the bod ily  a c tiv ity  o f rats housed in  a cage

which was mounted on a tambour# A ll movements o f the cage were 

recorded on a kymograph* With animals on an ad lib itum  feeding

schedule, R ichter found th a t the periods o f a c tiv ity  and iaaertfi^ ty
" /

appear w ith reg u la r ity , and eating occurred during the peak in  

a c tiv ity  which came at the end o f  the activ e  period* He further^pl®^ 

seated evidence fo r  a nocturnal cy c le  in  the animals the preponderance 

o f a c tiv e , a s w e ll a s eating period s, occurred during the dark hours*

In a subsequent paper, R ichter (35) studied the ia le r -r e la  tjo h sta ^ 7"^*^ 

between ea tin g  behavior and. general a c tiv ity *  By sim ultaneously , 

recording eating behavior and b od ily  a c t iv ity , he found these  

behaviors to occur togeth er a t  regular in terv a ls o f from 1$ to  2 hours* 

He ascribed  th is  correla tion  to  th e e ffe c t o f g a str ic  m o tility , 

In itia tin g  the b od ily  a c t iv ity  o f the animal* Hunt and Schlosberg 

(2 0 ), studying the a c tiv ity  o f  ra ts during periods as long a s three 

days, confirmed Richter* s find ing th at th ere  are d ifferen ces in  a c tiv ity  

during th e diurnal cycle o f the rat* Although the length  o f the 

in terv a l between a c tiv e  periods was h igh ly  variab le fbr each animal, 

a c tiv ity  reached a peak during the D ig it and f e l l  to a low point during 

the day* Inspection o f  the d a ily  a c tiv ity  curves would in d icate the



inactive phase of the cycle to begin at about 9?00 A*jc# and to end at 
about liQO P.M.

th a t feed  intake i s  greater during Vcm p eiied a  o f  greater 

a c tiv ity  haa been confiraisd by S ieg e l and Stuckey (37)« They 

measured the feed  and ea ter  Intake o f  Id white rata fo r  a period o f  

three days a t  e tx  hour in terva ls#  Bar la rg est percentage o f  d a ily  

intake occurred tw m  6i00 P«&# to  12?00 P*H#, and decreased far each 

su ccessiv e  alls hour period thereafter#

With the diurnal cy c le  of eating and a c t iv ity  w ell estab

lish e d , i t  became th at the sin g le  operation o f  deprivation

n ig h t not be s u ff ic ie n t  to  e sta b lish  varying amounts o f  d r iv e .

Concern fo r  th is  problem le d  to  the introduction o f  feeding schedules* 

B enefield  and llH o b  (5 ) , in  X93&, sta te  the esp lo y - 

mast o f a  feed in g iwehflKlinilfr serves to  bring in to  tow t he adhythni® 

changes which occur in  th e eating behavior o f anim als, and i t  i s  

evid en t th a t in vestig a to rs new coumonly fo lio s1 e ld  **** SlUot*©

suggestion  in  msMpuXatlag d r iv e , (e#g« Koch and Daniel f | ,  ftssaa 10, 

Salisaan  and Koch Jd, Ferln 31, Kimble 22, S tiassbergsr 39,  and 

Pease carpenter 7 ) . But even t h is  say be lnads<gnsie*

Held and lin g e r  (32) have recen tly  questiom d whether i t  i s  ju s t lf i*  

able to  asinm# that on a feeding m aintain the same

le v e l o f drive $ vm  one dâ r to another* They measured the adjust*  

meat o f  eeven ra te  to a  23-hohr food deprivation schedule fbr a  

period o f  35 days* Ihose measures chosen fo r  study were body 

w eight, food and w ater in tak e, 2b hour a c t iv ity , and a c tiv ity  during 

the la s t  prefeeding hour# wham the expertusental were
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compared v ith  a con trol group, I t  was found th a t progress!ve changes 

m m  © t ill occurring in  a l l  Erasures a fter  15 days. With resp ect to  

the measure o f food in tak e, the animals appeared to  reach an 

asymptote a fter  the tw entieth day* a fte r  which point there a lso  

occurred r e la tiv e ly  l i t t l e  d ecline In body w eight. These fin d in gs  

are co n sisten t with those o f Ball* Smith, Sohnitser, and Hanford (15) 

who found a c t iv ity  lev’s !  to  continue to  increase fo r  as long as 12 to  

1? days a fte r  the introduction  o f a feeding schedule.

Baker has also presented evidence for the n ecessity  o f pro

vid in g  a long adaptation period to  a feeding schedule* M s g  f iv e  

groups o f  anim als, he placed each o f three groups on e ith er  a 1 2 -,

2l*~, or a 1*8-hour deprivation c y c le . fbt fourth grotsp received  a l l  

throe values in  random order# The f i f t h  group served as a co n tro l, 

and was maintained on an ad lib itum  feeding schedule. During a 

lf>-day period a fter  the in troduction o f  the feeding schedule measures 

were taken o f food in ta k e, time spent ea tin g , a c tiv ity  toward the food 

container duriig the deprivation in te r v a l, and body w eight. Baker 

found th at a l l  the experimental groups gradually increased th e ir  

average intake during each feeding sessio n  over the f i r s t  10-day 

period . Ghent (13) observed the ea tin g  and drinking behavior o f her 

su bjects a fte r  the f i r s t  and repeated 2i*-hour deprivations o f food or 

w ater. Measures o f laten cy o f response to  the food and amount o f  

food eaten  were taken fo r  seven minutes a fte r  the food was again 

a v a ila b le . For both food and w ater, la ten c ies  were seen to  decrease 

s ig n ific a n tly  from day to day as intake increased.
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Te» be sure, i t  i s  conceivable that schedu ledfeed ing over a  

long pasted o f  time can rule out the e ffe c t  o f  c y c lic  p h ysio log ica l 

and behavioral changes a ffec tin g  eating behavior* Indeed, some 

evidence e x is ts  in  support o f  th is  supposition* Laurence and Mason 

( i t )  found that a fte r  a 27-d ay  adaptation period to  a SMMtar feeding  

schedule, four groups o f anim als did not d iffe r  s ig n ific a n tly  w ith  

respect to  intake or body w eight. One group was fed  d a ily  a t 9*00 

A*M*, another a t liOO P*H., another a t 5*00 P*M* and the fourth  a t  

9:00 P.M. th is  evidence suggests th a t, given adequate tin e  to  adapt to  

a feed in g schedule, anim als w ill  a tta in  sta b le  le v e ls  o f ingestion*

In a recent study# Bare (2) has shown th a t during the 2k hours 

follow ing deprivation , noxm l c y c lic  d ifferen ces in  intake are c le a r ly  

apparent. Indeed, i t  was shewn that these c y c lic  d ifferen ces may 

counteract the increases in  intake which might be eapeeted during the 

f i r s t  hour fo llow in g varying periods o f  deprivation# S ix  groups o f  

animals were subjected to a s in g le  deprivation, and taught to  press a 

lev er  in  order to  secure food on a  continuous reinforcem ent schedule* 

a fte r  adaptation to th is  method o f feed in g , the groups were deprived 

fo r  2 , U, 8 , 12, 18 and ft* hours by the removal o f the bar from the  

apparatus, and a l l  deprivations were begun a t 7*00 P.M. in ev ita b ly , 

th is  procedure meant that th e deprivations would term inate a t d iffer in g  

tim es o f day for each o f th e groups* Thus, the 2-hour deprivation  

group would be te sted  a t 9*00 P*H*, the 4-hour deprivation group a t 

11 ?*K», and sc on* As deprivation increased , the animal was tested  

a t  tim es o f the day a t which M s intake would normally decrease*

Bare*s data showed th a t during the f i r s t  hour o f  ea tin g , deprivation



s

fa ile d  to increase Intake l a  tha expected way. He Interpreted M s 

find in gs as demonstrating th a t toe natural day-night c y c le  could  

counteract the e ffe c ts  o f a sin g le  deprivation. Althou$* th e  conclu- 

slo n  m em  sound, deprivation and tin e  o f testin g  were never tested  

separately . I t  therefore seemed w ise to  design  toe present study to  

provide a m m  d irect measure o f the tin e  o f te stin g  variab le on the  

eating behavior o f .r a ts .

The present study employed two values o f th e tin e o f te s tin g  

variab le as s e l l  a s seven values o f th e  length  o f  deprivation varia b le . 

The' 4tyf gry toyy fa c to r ia l, yyd perm itted the independent a ssess

ment o f the e f f e c t ^  th e  t ie s  o f te s tin g  and the length  o f deprivation  

on intake fo llow in g deprivation , ***** a lso 1 perm itted th ea ssessia ejii o f  

any is te r a c tio n  might e x is t . I t  —**00 b© expected th a t a more

d irec t m easureof the tim e o f  te stin g  variab le would a id  in  to e  deter* 

«ni r**f.i An a f  p o ssib le  the mare ca refu l jaanipuln tion

o f thrive.
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Subjects

The subjects in  th is  experiment were $6 male r a ts  o f  Mi sta r  

str a in , averaging l i | souths o f age and weighing fro© 215 to  520 grass 

Upon introduction to  the experim ental situ ation *  the su b jects had 

not been subjected to deprivation o f e ith er  food or water p rior to  

th e ir  use In the present study ©accept w hile In  tr a n sit from the 

su p p lier, a t which time they were fed  raw potatoes* Before and 

a fte r  tr a n s it , the animals were fed  Purina Lab Chow, the prin cip al 

ingred ient o f the pellet©  used In  th is  study*

The animals were housed in  in d iv id u al cages p rior to  exper

im ental introduction and assigned to experim ental groups co n sisten t 

w ith a p o l ic y  o f completing a sin g le  rep lica tio n  o f a l l  deprivation  

values before another rep lica tio n  was begun*



Apparatus

Four enclosed animal cages, constructed by Bare (25 were used 

the cages were 8* high by 8W wide by 9 |R deeps the enclosures were 20” 

high by 30" wide by 21*® deep* External sounds were dampened by the 2" 

lin in g  o f the cage enclosure* Light was permit ted to enter the

enclosure through a 7W square p la s tic  window*

Each cage was equipped With a removable lev er  which required

a downward force o f about 15 grams to  activate* This force activated

a Gerbraod's d ispenser, which dellvered a *01*5 gran food p e lle t  in to  a 

dish  mounted on the w all through which th e Leverprotruded. Bach 

lev er  press was recorded cum ulatively, la te r  was availab le to  the 

animals  a t a l l  tim es during th e ir  stay in  the experim ental cages* 

hem al flu ctu ation s o f  temperature and lig h t  were perm itted throughout 

the experiment* temperature changes were recorded, and abrupt changes 

were prevented by adjusting the v en tila tio n  o f  the experim ental room*
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Procedure

Prior to  introduction to  th e  experim ental s itu a tio n , a l l  

animals were subjected to a sin g le  2l*-faour deprivation , Thus deprived, 

each subject was weighed and placed in  one o f the four boxes and taught 

to  secure food by pressing a lever* Lever presses were reinforced  

continuously* Subsequent to the in i t ia l  tra in in g  period, the lever  

remained in  the box, and the animals could obtain food a t any tin s by 

performing the lev er  pressing response* A fter an acclim atization  o f  a t 

le a s t  72 hours, a t which time lev er  pressing had reached a sta b le  le v e l, 

the animals were subjected to  deprivation periods o f 0 , f ,  k$ 8 , I f ,  or 

tb hours* Deprivations were e ffe c te d  by the removal o f the bar. fo r  

one-half the su bjects in  each group deprivations were concluded a t 

ItOO P.M. For the other h a lf , deprivations ended a t 7:00 P.M* Lever 

presses were recorded fo r  a t le a s t  2h hours follow in g deprivation .

A fter th is  period , the animals were removed from the boxes and re

weighed. Tim food d ish es were examined p er io d ica lly  mid were seldom 

found to  contain  food} i t  i s  presumed that the p e lle ts  were consumed 

sh ortly  a fte r  the lev er  pressing responses had occurred.

Since four experim ental boxes were used, each deprivation  

value was represented tw ice in  each o f t ie  boxes; once by an animal 

deprived u n til 1:00 P.M., and ones by an animal deprived u n t il 7:00 P.M.

D ifferences between the groups, as revealed by the to ta l  

intake values for a 2t-hour period preceding deprivation , were found 

not to  be s ig n ifica n t by an an alysis o f  variance. that the animals
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re a d ily  adapted to  the  method on feeding i s  in d ica ted  By the f a c t  th a t  

a l l  animals* save one* gained weight during th e  weds: o f the experim ental 

s itu a tio n *  Mean in c rease  in  w eight while In  the boxes was 33*8 gms** 

and weight changes were randomly d is tr ib u te d  among th e  various groups* 

Generally* i t  was observed* th a t  younger animals gained more weight than 

o lder animals* as i s  common w ith  animals in  an  ad lib itu m  feeding 

s itu a tio n *

Since the  experiment was run over the course o f a  year* 

running was d iscon tinued  over the  summer months so th a t  intake would not 

be a ffe c te d  by the  high tem peratures*
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Tim c le a r e st p ictu re o f the find in gs can be obtained by 

consu lting Figs* 1 and 2 . The curves shew mean intake fo r  each o f the 

deprivation groups fo r  21* boars follow in g deprivation* Fig# 1 

presents tb s data for tb s animals tested  beginning a t 7*00 P.M., and 

Fig* 2, the data fo r  anim als tested  beginning a t ItOO P*M» In both 

fig u res i t  i s  c le a r  that c y c lic  d ifferen ces in  intake oceur even f o l

lowing deprivation , G enerally speaking, the animals appear to respond 

to  the deprivation during the f ir s t  hour, and then the Intake o f  the 

various groups fo llow  sim ilar  courses# Some exceptions to th is  gen

era l statem ent occur in  the middle values o f  deprivation*

But sin ce  the major in te re st was in  the long and short term 

e ffe c ts  o f the time o f te stin g  and the length  o f  deprivation variab les 

on intake* the post-deprivation  values a fte r  1* 6, and 2b hours were 

subjected to separate analyses o f variance#

Figure 3 shows the rela tion sh ip  between intake and deprivation  

during the f i r s t  hour follow ing deprivation* with time o f te stin g  as the 

parameter. I t  i s  clear that both curves r is e , are not displaced from 

one another* and have the same general function# An a n a ly sis o f  

variance performed on th is  data showed length  o f deprivation to  s ig n if i

can tly  in crease intake* but neither time o f testin g  nor in teractio n  

were found to  be s ig n ifica n t (Table 1 ) . Student t fs were computed on 

the Individual group means with t ie  follow ing r e su lts  s fo r  the animals 

tested  a t 7*00 P.M.* the 0-hour group d iffered  s ig n ific a n tly  from the



Total cumulative intake during 2k hours 
follow ing deprivation. Food restored  
7*00 P.M.
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F ig . I b t a l  cu m u la tiv e  in ta k e  during 2k hours  
fo llo w in g  d e p r iv a t io n . Food r e s to r e d  
1 :0 0  P.M.
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F ig*  3 Hean in ta k a  f o r  f i r s t  hour subsequent  
to  d e p r iv a t io n .
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table 1 -  Analysis of variance for 1 hoar following deprivation

: 8 • ♦ *

«e Source o f  V ariance 8 d f  j Mean Square s F t
•
* i •« 8 8
s 8 8 8 :
i : : 8 s
s Time o f  Day •

• 1 s 2 ,  8X b.lt : 1 .1 7 5 8
I t $ t :
: 8 t i :
s D ep r iv a tio n 1 6 8 2 0 , 7 2 b .5 t 8 .5 6 ?  * *
: 8 •

• 8 j
i 5 *

• S 8
i I n te r a c t io n *« 6  : b .3 7 5 .0 t 1 .8 0 9 t
S 8 s t A

•

t 8 8 ? :
8 Betw een Groups fi 13 s 8 1
8 •

• s 8 i
8 W ithin  Groups 8 1*2 8 2 ,b l? .l 8 8
S 8 • 8 t

* Significant P *01 lev e l
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8 - ,  12 - ,  1 8 - ,  and 2l*-hour groups and th e  Ji-hour group was s i g n i f i c a n t l y  

d if f e r e n t  flora th e  1 2 -hour group; f o r  th e  anim als t e s t e d  a t  ItOO P .M ., 

th e  0 - ,  2 - ,  and it-hour groups d if f e r e d  from  th e  1 2 - ,  1 8 - ,  and 2 ii-hour  

g ro u p s,,a n d  th e  8 -h ou r group d i f f e r e d  from th e  1 8 -  and 2l*-hour grou p s. 

These d if f e r e n c e s  w ere in  th e  ex p ected  d ir e c t io n ,  w ith  lo n g e r  p e r io d s  

o f  d e p r iv a t io n  producing g r e a te r  in ta k e .

Though th e  a n a ly s is  o f  v a r ia n c e  d e sc r ib e d  above had n o t in d i

c a te d  i t ,  d i f f e r e n c e s  in  th e  shapes o f  th e  two cu rves in  F ig*  3 sug

g e s te d  th e  p o s s i b i l i t y  th a t  th e  v a r ia b le s  m ight b e in te r a c t in g *  The 

cu rve f o r  th e  7 t00  P.M. group i s  h ig h er  th an  th a t  fo r  th e  IsOO P.M. 

group fo r  abort p e r io d s  o f  d e p r iv a t io n , the c u r v e s  th en  c r o s s ,  and f o r  

d e p r iv a t io n s  g r e a te r  th an  12  h o u rs , in ta k e  fo r  t h e  ItOO P.M. group i s  

g r e a te r  th an  th a t  fo r  th e  7sOQ P.M. group. A second a n a ly s is  was 

th e r e fo r e  perform ed* The v a lu e s  f o r  th e s h o r t  d e p r iv a t io n s  ( l* e * ,  0 ,

2 , and k  hours) were com bined, raid t h e  v a lu e s  f o r  lo n g e r  d e p r iv a t io n s  

( i . e . ,  12 , 1 8 , and 2k  h ou rs) were l ik e w is e  combined w ith  one another*

The 8-hour group, r e p r e se n t in g  th e  m iddle v a lu e ,  w as om itted *  T his  

a n a ly s is  showed b o th  in t e r a c t io n  and le n g th  o f  d e p r iv a t io n  to  b e h ig h ly  

s i g n i f i c a n t .  In d iv id u a l t 9s  showed a l l  groups to  be s i g n i f i c a n t l y  

d i f f e r e n t  from  one another*

The r e la t io n s h ip  betw een in ta k e  and d e p r iv a t io n  f o r  th e  f i r s t  

s i x  hour p e r io d  fo llo w in g  d e p i lv a t io n  i s  p r e se n te d  i n  F ig* k* For t h i s  

s i x  hour p e r io d , i t  i s  c l e a r  th a t  th e  d i f f e r e n c e s  betw een th e  two 

c u rv es  a r e  g r e a te r  than th e  d if f e r e n c e s  betw een th e  p o in t s  on  a  s in g le  

curve* A com plex a n a ly s is  o f  v a r ia n c e  perform ed on th e s e  in ta k e  v a lu e s  

in d ic a te d  th a t  b o th  th e  tim e o f  t e s t in g  and t h e  le n g th  o f  d e p r iv a tio n
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ta b id  2 ~ A n a ly s is  o f  V ariance on in ta k e ,  one hour fo l lo w in g  
d ep r iv a tio n *  f o r  tho lon g  v ersu s  sh o r t  d e p r iv a t io n  
v a lu es*

3 3 I 8 3

i Source o f  V ariance 8 d f  3 Mean Square 3 f 3

1 '3 * 3 3

s 3 I 3 3

t * '8 3 8
: f i n e  o f  Day 3 1 3 500 t .3 9 ••

s • 3 8 8 3
t 3 3 •• * 3
3 le n g th  o f  Dep 3 1  3 1 21 .102 3 9 5 .5 0 6 3
3 3 3 3 3
3 8 3 3 + 8
3 I n te r a c t io n 3 I t 1 5 .6 7 8 3 1 2 .5 2 8
: 3 3 3 3
3 3 8 3 3
I Between Groups I 3 8 8
3 3 $ 3 t
3 W ith in  Groups 8 kk  I 1 ,2 6 8 8 3
3 3 3 8 3

♦ S ig n i f ic a n t  P <  .0 1  l e v e l  o f  c o n fid e n c e
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F ig*  U Mean in ta k e  during  s i x  hours fo llo w in g  
d e p r iv a t io n .
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Tabla 3 * A n a ly s is  o f  V arian ce f o r  6 hours f o l lo w in g  d e p r iv a t io n

•• •• ♦ 8 3
s Source of Variance 3 df •• Mean Square 3 ¥  3
J 3 3 • 3
s I 8 3 8
: 3 3 3 3
: Time of Day 3 1 % 523,1*17*7 3 9 7*80 * s
s 3 % 3 3
: 3 3 3 3
f Deprivation 3 6 3 1*5. 178.9 3 8.1*1* * 3
: 3 3 3 3
8 ♦* 3 3 8
3 Interaction 3 6 3 6,012*2 3 3
3 3 8 3 8
3 Between Groups t 13 3 t 3
3 1 3 t 3
3 m thln Groups t 1̂ 2 8 3 3
•• 3 5,352

#  S ig n i f ic a n t  P {  *01 l e v e l



Table k  -  A n a ly s is  o fV a r ia n o e  0 x1 in ta k e , 6  hours fo l lo w in g  
d e p r iv a t io n , fo r  th e  lo n g  v e r su s  s h o r t  d e p r iv a t io n  
v a lu e s .

Source o f  V ariance
s

d f *
t

Time o f

1
t

1 f

1 *
* **
t 9 *01  $

$ tpwfrth ;of

1
1

1 i

I n te r a c t io n

1
1

1 1

*■

1 0*]
i M '• ■ i ' : i  ■> 8

i t' t . I t
t Between Gnot$>» S ! t ' f

, 1 , 1 .. I i t
1 W ith in  Gxoups

v i

1 1

.. t ' V . ;■ f
Ij6, 0b3 ' .1

■ r j . " "

1
.

♦ S ig n if i c a n t  f  <( *01 l e v e l  o f  c o n f id e n c e

*  S ig n if ic a n t  P < .05 l e v e l  o f  c o n fid e n c e
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had s i g n i f i c a n t l y  a l t e r e d  in ta k e*  As can he s e e n  i n  T able 3 ,  th e
v vy#: ■.

g r e a te r  v a r ia n c e  i s  c o n tr ib u te d  by th e  tim e  o f  t e s t in g  v a r ia b le  *

I n te r a c t io n  was n o t  found to  be s i g n i f i c a n t .  S tudent t f s ,  computed

on  th e  in d iv id u a l  group means, showed the fo l lo w in g  r e s u lt s *  f o r

anim als t e s t e d  a t  7*00 th e  2 * , and 18-h ou r groups w ere found t o

he s ig n i f i c a n t l y  d i f f e r e n t ,  and t h e  ii-hour group was s i g n i f i c a n t l y

d i f f e r e n t  from  th e  1 2 - ,  1 8 - ,  and 2l*-hour groups |  f o r  the an im als

t e s t e d  a t  1*00 F*M#, th e  0 - ,  2 - ,  and l*~hour groups d i f f e r e d  from  th e

1 8 - ,  and 2li-hour g ro u p s, th e  2 -b ou r group d i f f e r e d  from  th e  12-hour

group , and t h e  8 -h ou r group d i f f e r e d  from th e  1 8 -  and 2M aour group.

A gain  an a n a ly s is  com bining th e  low and h ig h  v a lu e s  o f  

d e p r iv a t io n  was perform ed* The r e s u l t s  o f  t h i s  secon d  a n a ly s is  do 

n o t d i f f e r  from  th e  f i r s t  on  th e  s i x  hour in ta k e  v a lu e s .

F ig u re  5 shows th e  r e la t io n s h ip  betw een d e p r iv a t io n  and  

in ta k e  a f t e r  2l» hours o f  th e  p o s t -d e p r iv a t io n  day had e la p sed *  Though 

i t  appears t h a t  d e p r iv a t io n  in c r e a se d  fo o d  in ta k e , t h e  a n a ly s i s  o f  

v a r ia n c e  in d ic a te d  t h a t  n e ith e r  le n g th  o f  d e p r iv a t io n  nor tim e  o f  

t e s t in g  produce s ig n i f i c a n t  d if f e r e n c e s  i n  in ta k e , nor was in t e r a c t io n  

s ig n i f ic a n t *

A gain th e  groups w ere s p l i t  in to  s h o r t  v e r su s  lo n g  d ep r iv a 

t io n  p e r io d s ,  and a  com plex a n a ly s i s  o f  v a r ia n c e  was perform ed* This 

a n a ly s is  showed le n g th  o f  d e p r iv a t io n  t o  a l t e r  in ta k e  s i g n i f i c a n t l y  

in  th e  e x p e c te d  d ir e c t io n *  Time o f  t e s t in g  was n o t  s i g n i f i c a n t ,  

nor was th e  amount o f  in t e r a c t io n .
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F ig .  5 Mean in ta k e  during 2k hours fo llo w in g  
d e p r iv a t io n .
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ta b le  5 -  A nalysis o f Variance for 21* hours follow ing deprivation

. . * t *
1 Source o f Variance * d f * Mean Square % f f
t #.• . : 1 " t
1 ■' r s t
t i : 1
* tim e o f  Bay t 1 s _.....__...................... i 0*00 ■ *
* • s * 1
1 * t s 1

/I D eprivation ' ■'i: 4 1 I - __......................... | f I
i i s i 1
j ■■t I ' 1
t In te ra c tio n s 6 * 11.523 irnf
i  ̂ ■■■ '■''"I" t  • .  ̂ ....... ... ,..p.... , 1,1 'i.
s I i t §
t Between Groups I- ‘ r ■% i
i t t t
« w ith in  Groups 1*2 i 19,810 i
t 1 t . . !■. . j

♦ approaches .0$ le v e l



fttble 6 -  A nalysis o f Variance on in tak e, tl* hears follow ing  
deprivation, fo r  the long versus short deprivation  
values#

s •t i I--:. ■ V f
Source o f  V ariance ;:i: .4 fc Hean Square i  F S

i <- ! "'t ....... -..... ............. , ............. »
t • t ; 1 ' t :
* i t t I
i . o f  pay ■ t- M l t i M f  s o .o r •' - r 1
! ■ - i 1 t
t i * ' ,* 4Sly *
1. . le n g t h  o f  Ben i * f, J ^ S U - g ,  <16.2I» ! (*
» . » V4.-■■-■i 7- .. w -  *  } p  U-i- :Vj *
i 1 * n 4 *
t I n te r a c t io n 1 I t 2 5 .7 6 0  : 1 .9 1
* r- ■*■■' I - V *
i S. •i «
* Between Groups ■fr i t *
i
* W ith in  Groups

I
* hk

■= s
i 13,sl.6 *

*e
i

t t- "-f ■■■ . 1 - . , i
♦ S ign ifica n t P K  #01 le v e l o flso n f idence \



Discussion

the present study has demonstrated th a t, depending upon the 

measure employed, food intake follow ing a sin g le  deprivation may be a 

function o f the length  of deprivation, the length  o f deprivation and 

the tim e o f te s tin g , or the length  o f deprivation in teractin g  w ith  

time o f testin g*  that food intake was found to  be a jo in t function  

o f  the time o f te stin g  and the length  o f th e deprivation In terval i s  

not surprising* That S ieg el and Stuckey (3 7 ), Lawrence and Mason 

(25) and Finger (11) have an ticip ated  th is  relation sh ip  i s  evidenced 

by th e ir  emphasis on the study o f  the a c tiv ity  le v e l o f  the organism, 

and i t s  rela tion sh ip  to food in tak e« Lawrence and Mason have empha

sised  the d if f ic u lty  one encounters when tryin g to  pred ict the e ffe c t  

o f a period o f deprivation on the subsequent intake o f the animal*

*lh i s  u su ally  assumed that d rive i s  an increasing monotonic function  

o f the number of hours o f food deprivation, a t le a s t w ithin lim its*

At the same tim e hunger is  spoken o f as a rhythmic phenomenon as 

though the tendency to ea t, and by Im plication the drive, reaches a 

maximum a t period ic in terv a ls and then subsides* (2U, p* 267) • These 

apparently c o n flic tin g  statem ents are warranted by the fin d in gs o f  

stu d ies on d rive* On the one hand, the work o f Holden, (18), 

Warner, (1*2), and Skinner and Heron (36) contribute the notion that 

hunger drive i s  an increasing function o f the number o f hours o f  

deprivation* Hull e lte a  the fin d in gs o f these workers, and i t  i s  

apparent they contributed to h is th eo retica l form ulations concerning 

drive* On the other hand, the work of H ichier, (3$^32j), Hunt and



Schlosberg (20) and S e ig e l and Stucksy (37) contribute to our 

knowledge o f the c y c lic a l nature of hunger and i t s  correla tion  with  

the a c t iv ity  le v e l of the organism. At the present tim e, and in  the 

lig h t o f what appear to  be c o n flic tin g  se ta  o f  fa c t s , the p recise  

pred iction  o f  eating behavior subsequent to  a period o f deprivation
f

does indeed appear d iff ic u lt*  The present study has &oim th at such 

p red ictions must take in to  account the deprivation factor# But has 

a lso  ind icated that the e ffe c t  o f th is  variab le must be interpreted  

in  the lig h t o f fa c ts  concerning the morsel d a lly  flu ctu a tion s o f  

behavior.

Of some concern is  the in teraction  between lengths o f  

d ^ rl^ a tib si jfcld the time o f te stin g  shown to be present in  the one hour 

intake measure follow ing deprivation* This in d ica tes that the e ffe c t  

o f deprivation i s  greater when deprivations Are concluded a t ItOO P.M. 

than when deprivation I s  concluded a t 7*00 P.M ., and th a t the e ffe c t  o f  

shorter periods o f deprivation i s  le s s  when deprivations are concluded 

a t 1*00 P.M. than at 7*00 P.M. Why th is  should be the case i s  a 

m atter fo r  some speculation* I t  i s  p o ssib le , th a t fbr animals under 

low drive and tested  a t ItOO P.M. the deprivation was not su ffic ie n t to  

arouse them sin ce  food was restored  a t a tim e when they normally would 

not be ea tin g . For the 7*00 P*M. group, however, food was restored  

a t a time when th ey , by v irtu e  o f  the a c tiv ity  c y c le , would be awake 

and active* They might, therefore, be expected to e a t  more under 

these conditions*

For longer periods o f deprivation, intake la  greater fo r  

those animals te sted  a t 1:00 P.M. than those tested  a t ?tO0 P.M. This



can perhaps he explained by the fa ct that the la tte r  group animal i s  

aroused and a c tiv e  when food i s  restored* Many other behaviors, 

such as drinking, scratching and exploring, which are a lso  dependent 

upon the a c tiv ity  cycle o f the animal may serve to compete with  

eatin g  behavior and thus depress intake* Fbr those animals tested  

a t  7s00 P.M., however, drive le v e l associated  with these competing 

responses i s  low* Hence the animal ea ts uninterruptedly, and intake 

i s  enhanced* This hypothesis i s  certa in ly  open to experim ental 

te st*  The measurement o f behaviors other than in gestion  follow ing  

deprivations ending a t  d iffe re n t tim es during the day i s  suggested*

I t  i s  hoped th at further examination o f the variab les 

involved in  producing a drive sta ts in  the organism may lead  to a more 

p recise  specifioatlom  o f drive and i t s  Influence op behavior* I t  i s  

c lea r  th a t certa in  areas require further study* F ir s t , the technique 

used in  the present study might be employed in  the in v estig a tio n  o f 

feeding schedules* I t  i s  p o ssib le  th a t even when the animal has 

become adapted to  a feeding schedule, the natural day-night cycle o f  

feed in g , a s  revealed by the time of te s tin g , w ill continue to in flu en ce  

food intake • In addition sin g le  deprivations o f  longer duration 

should be examined, to de to m ine whether the day-night cycle  o f  ea tin g  

can be a ltered  by very high drive* F in a lly , the in terp reta tion  o f  the 

in tera ctio n  between the len gth  o f deprivation and time o f  te s tin g  

during the f i r s t  hour o f  eating suggests th a t the in terrela tion sh ip  

between drives requires study* What might be the e f f e c t , for  example, 

o f m anipulating drives to drink or rest on th e c y c lic a l food intake o f 

the animal? Might an Increase In sex drive a lte r  the pattern  o f
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intake? Clearly* i t  may be necessaiy to provide eapeHmental answers 

to some o f th ese  problems before the contribution o f drive to  

behavior can be p rec ise ly  assessed*



36

SlBKB&Xy

She purpose o f th e present study nee to  show that the time a t 

which food deprivation occur® a lte r s  intake a fte r  a period o f depriva

tion* F ifty -s ix  stale albino ra ts were subjected to a sin g le  depriva

tio n  and taught to  press a lev er  to secure food on a continuous rein 

forcement schedule* Thereafter, th e animal received a l l  o f  h is  food by 

performing th is  response* a fte r  ?2 hours o f adaptation to  th is  method 

o f feed in g , seven groups o f e igh t animals each were deprived fo r  0 , 2 ,

1% 8, 12, 18, and 2k hours* For h a lf the animals in  each group, 

deprivation was term inated a t 7*00 F*H*, and fo r  the other h a lf deprive* 

tio n  ended a t I s00 P*H. B ins, the design was fa c to r ia l, perm itting the 

e ffe c t  o f  both th e time at which deprivation was concluded and the  

length  o f deprivation to  be assessed  independently • Food in take was 

measured for 2k hours follow ing deprivation* The r e su lts  showed*

1* During the f i r s t  hour follow ing deprivation , Intake 

increased *» f i oantly as deprivation increased t ie s  o f te s tin g  - 

fa ile d  to  in flu en ce the behavior.

2 - The amount o f  In terso tion  present during the f i r s t  hour 

a fte r  deprivation was s ip if ic a n t  and one p ossib le  explanation o f  th is  

phenomenon I s  offered*

3 - Measures o f ihtake during s ix  hours follow ing deprivation  

showed that both time o f testin g  and length o f deprivation to  have 

s ig n ific a n tly  a ltered  in tak e, and no in teraction  was apparent*
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I*- Duxing S& hours fo llo w in g  d e p r iv a t io n , fo o d  In ta k e  was 

found t o  b e a  fu n c t io n  o f  tb s  le n g th  o f  d e p r iv a t io n , and n e ith e r  

tim e o f  t e s t in g  nor in t e r a c t io n  w ere s i g n i f i c a n t .

I t  was con c lu d ed  th a t  p r e c is e  p r e d ic t io n  o f  e a t in g  b eh a v io r  

fo llo w in g  d e p r iv a t io n  r e q u ir e s  knowledge o f  b oth  th e  le n g th  o f  

d e p r iv a t io n  and th e  tim e a t  w hich  d e p r iv a tio n  occu rs*  S ev era l su g

g e s t io n s  f o r  fu r th e r  r e se a r c h  w ere o ffe r e d *



APPENDIX

E xp lana to ry  notes Follow ing, a r e  in d iv id u a l  reco rd s o f  each an im al5 

food in ta k e *  The e n t r ie s  i n  each  sh e e t a re  i n  terms' o f  p e l le ts *
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0 Hoists Deprived Feeding Began 7*00 P.M*

Box Ho i► 1 It 3 2

Animal Ho* 20 83 33 88 * Go*

?* 8 P.M* 32 75 *• Sb 161 161
8- 9 a 53 - 115 _ 212 373
5*40 a 111 129 ■m 61t a 607

10*11 a - m 136 « 7b3
11-12 n 23 $ 3 ee lait 26$ 1008
12* 1 A.M. 58 92 1U3 293 1301
1- 2 a 43 55 u. 72 231 1512
2* 3 H — 9 — a 77 1589
3- 4 a — 120 — - 120 1709
4- 5 a — 13 316 - 129 1838
5* 6 a $8 - ' - 99 151 1989
6- 7 a 12 65 ** 61 2070
7* 8 w m 124 - 12li 219b
8- 9 a - - «* - - 219b
5*10 a — 4» «* - • 219b

10*11 a - Si • 63 lib 2308
31*12 a «**■ — m • 2308
12* 1 P*M. 20 - — - 20 2328
1* 2 « - m - . 2328
2* 3 a 24 — 2b 2352
3* 4 a m <Nj» m _ 2352
4* 5 a • «a - ■0» - 2352
5* 6 a 63 IN* - S6 119 2b71
6* 7 a 32

b98
47

713 679 660

79 2550

First Hear intake 32 75 33 23

First 6 mmre Intake 252 349 353 302

First 24 Hours Intake 458 713 375 360



1(0

2 Hours Deprived Feeding Begun 7:00 P.M.

Bax No. 2 3 1 1*

AaijnaX No. ?L 8 1 35 * Gum

7-  a P . M f 57 96 92 51* 299 299
a . 9 » 37 - 83 - 120 1*19
9-10 ft 90 97 113 - 3oo 719

10-11 tf IS . • 73 118 837
UL—12 R 91 55 1*5 • 191 1028
12-  i A . M . «*" 31 59 90 1118

1— 2 it m • 27 m 27 111*5
2— 3 R - - - *» - 111*5
3 - k

ft • n 1*7 53 127 1272
Ip*  $ It 77 m 50 «r 12? 1399
5 - 6 tt 85 m 57 73 263 1662
6 - 7 ft - - • 59 59 1721
7- 8 It - - m - - 1721
8 - 9 tf - «N» m - - 1721
9-10 n • m * - 1721

io~n fl - - 1*8 1*8 1769
11-12 ft - *a» • - 1769
12- 1 P . M . • • - • 4* 1769

1 - 2 it 4M- t|8 - «w 1*8 1817
2- 3 « 4P «a» • •tt - 1817
3- 1* h - - m m - 1817
1*- 5 tt 22 m 37 • 59 1876
5 - 6 • • • 1876
6- 7 « 1*5

51*9

88

1*59

63

61*5

32 

1*51

228 2101*

F ir st lou r Intake 57 96 92 51*

F ir st 6 lours Intake 320 21*8 36I* 186

F irst 21* lours Intake 5? 96 92 51*
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1* Hours Deprived Feeding Begun 7:00 P.M.

Box No* 1* 3 1 2

Animal No. 31 22 10 2 s Cum

7 - a P#M* «* 57 112 77 21*1 21*1
8 - 9 tt 56 • 50 35 l i l l 382
9-10 tt 6 61̂ 58 85 213 595

10-11 n 81 97 - - 178 773
U -12 it 26 «* k3 1*5 lilt 687
12- 1 AiH* 56 mm - m 51 938

1 - 2 » - 53 m 101 1039
2 - 3 tt 53 78 «*■ m 131 1170
3 -  li it 53 - 63 55 171 13U
It- 5 0 37 1*9 35 e. 121 11*62
5 - 6 « 51 63 «. 1*2 156 1618
6 - 7 w W t 76 m - 120 1738
7 - S b «■* 65 mm • 65 1803
8- 9 it MR 59 - 59 1868
9-10 tt - 27 - 27 S h 1916

10-11 tt - mm 13 13 1929
11-12 tt «* - m 'OR 0 1929
12- 1 P.M. * • • • 0 1929

1 - 2 « • - 37 - 37 1966
2 - 3 n - • 20 20 1986
3 - h tt 27 • 18 - 1*5 2031
U -  5 tt - - 30 33 63 2091:
5 - 6 « e* * U am l k 2108
6 - 7 R 25

515

57

692

11

S2li

1*3

523

136 2244

First Hour Intake -  57 112 77

First 6 Hours Intake 225 216 263 21*2

First 21* Hours Intake 515 692 52U 523



8 Hours Deprived

BOX No* 1 3

Animal Ho * 37 3

7~ 8 P.Ke 106 t i l
5 * 9 tt 7k 86
9-10 II 1 92

10*11 1 * 99 " -m
11*02 t t . «v Oil
02* 1 AeHe •* , 108

1* 2 tt m
2* 3 II 39 102
3-vli ft J3 ; 35
U- 5 • tt m 1*9
S -6 It % -
6* ? ■ * ■m
f -  8 tt 8 0
8* 9 tt m
9 - 1 0 tt «w Ott

KMX » «* m
11-12 V- II •/■: m
12* 1 £.11. ■- m
1- 2 ■ » - tt»

It ttW m ■■ »'&■.
3* 1* '"tt • 20
ii- 5 tt «*, ' 23
5* 6 ’«■ • f t 11*
6* 7 tt 13 n

F irst Hour Intake 106 281

First 6 Hodrs Intake 280 567

First 21* Hours Intake 1*66 91*2



U3

12 Hours Deprived Feeding Begun 7:00 P.M.

Box N o. 3 2 It 1

Animal No* 29 2it 12 7 1 Cun

7- 8 P . M . 87 10? 135 183 512 512
8- 9 B 76 • 55 it6 177 689
9-10 is 92 U3 75 100 310 999

10-11 H 106 108 1*1* • 258 1257
11-12 « m 1*9 66 115 1372
12- 1 A . M . 90 - - 55 litS 1517
1- 2 H 13 it3 69 78 203 1720
2- 3 H 79 - *■* 58 137 1857
3 - u ft «. 82 76 51 209 2066
1*- 5 It 33 53 • 86 a 5 2
5 - 6 B 23 61 55 • 1 3 9 2291
6 - 7 tl sit — - Sit 231:5
7 - 8 ft » m - • - 231*5
8- 9 ft . m mm m mm — 231*5
9-10 ft m - — - 231*5

10-11 It m mm - - - 231*5
11-12 If <a» - - 231*5
12- 1 P . M . m • • - - 231*5

1 - 2 « - • - - - 231*5
2- 3 tt - - - - 23U5
3 - It 11 it mm - - i* 231*9
k- 5 tl 12 - 18 29 59 21*08
5 - 6 n * - 27 33 6o 21*68
6 -  7 if m

582

33

56Jt 656

2

701

35 2503

F i r s t  Hour In ta k e 87 107 135 185

F i r s t  6 Hours In tak e 1*51 258 358 1*50

F i r s t  21* Hours In take 582 561* 656 701
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18 Sours Deprived Feeding Begun ItOO P.M.

Box Ho. 3 it 1 2

Animal No. 25 38 3i* 6 Cm

7- 6 P.M. 210 55 91 75 l«8l itSX
8- 5 H 55 77 77 71 32b 805
5-10 n X38 20 29 38 225 X030

xo-xx » XXX 67 53 78 309 3335
1X-X2 n - 137 58 «► 195 153b
12-  x A.M. 55 37 it 29 129 1663
X- 2 » m m •» 53 l l t2 1805
2- 3 it 86 m tt* 86 1891
3 - it tt b m - . - b 1895
it- 5 it 60 ■ - 2 U 6 178 2023

6 R 78 72 X05 9 26b 2337
6 - 7 If - - m •tt 2337
7- 8 8 70 - m 70 2b07
8* y « #». - '** - _ - •tt 2b07
5-10 tt m 76 - w 152 2559

X0*XX » - - - m . * 2559
11-12 tt- m •tt m - - 2559
12- X F.M* : V- :>r ■ - •tt - 2559

1—. 2 8 - ' — - •tt — - 2559
2 - 3 n - *• •tt •» 2559
3 - 4 « •ft - - 21 21 2580
li- 5 H - <■» 20 - 20 2600
5— ^ tt - - 19 X3 32 2632
6- 7 « - - n it2 63 2695

915 67b 185 621

First Hour Intake 210 99 97 75

First 6 Hours Intake 617 b37 318 291

First 2b Hours Intake 915 67b 1+85 621



t il Hours Deprtred Feeding Begun 7 s00 P.M.

Box No. i* 1 2 ,3
tni—l  No. 26 30 32 36 1

7- 8 P.H. 122 169 82 102 1*02
8- ? «i ** 63 36 72 178
9-10 » 75 57 51 m. 183

10-U 8 55 55 8 168 286
11-12 n 1U7 30 1(0 27 21*1*
12- 1 A*M. - 17 16 • 33
1- 2 11 b5 m 23 68
2- 3 *1 m m -«*■ 129
3- 1* « 13 65 27 6 1 236
1(- 5 ft . 61 a 12 101
5- « 75 5 k 35 ** 1 6 k
6 -7 n 30 k $ 3 57 135
7- 8 it " m m- * iu iu
8- 9 tt ~ * m • «* m

9-10 ft m 66 66
10-U t 68 m 38 «* 106
11-12 «r «V m ■ ** m

■ 12- -1
9

PoM.
»

•» ** m
«L«*
2- 3 *1 «* \m. **■ ■m

3.  4 H - «Dr' 63 m 63
J*~ 5 « .«* «f» ' - m

5- 6 # w» ♦ - 1(0 1*0
7 « *» - 21 61*

816 61*3 m 6cfl*

mu 4. . p m .  %jr wTIF ir st Hour xnxA&e 129 169 82 102

First 6 Hours Intake 1(06 1(36 ; 233 39?
f i r s t  2li Hours Intake 816 61*3 522 601*

Cm

Ii8t
660
W13

m
W k
1603
163?
19l*0
2101*
223?
2253
2253
231?
21*25
m s
2U25
21*25

2(88
21*88
2528



0 flours Deprived Feeding Begun Is00 P*M*

ke

Box Mo. 1 8 3 It
Animal $g$* t»8 65 70 i

1- t P.M. it2 52 ■ *9* 9 b
2-  3 n ' mm -- mm
3*- I*' 73 m m 23 96
■ kr'S «e mi ■ mm
5 -8 it ‘ '■■ 55 63 m 118
6-  7 it - - m 23 23
7-;-8 m 78 m 21 9 9
8- -9 it S k 2Jt m 28 106
9-10 tt m ■ *» m 59 59

10-U 58 78 59 — 193
U —12 67 • 5 37 109

■ 12-  1 A»M» X 112 Ji7 160
1-  2 ft 69 85 m h o 19it
2 - 3 tt 8? -' . - ■m 87
3 - 1* « It -  •. 83 m. 87
f c  5 - 3 k 3 m
5— 8 «t m 88 Sir mm 172
6- 7 9 k 9 1 33 218
7 - 8 55 k $ m '«* 100
8 - 9 it •  - m. mm mm

9-10 m- - m - m
10-U « m- • -  . - -
11-12 if m • - 16 36
12- 1 P*K. mm m 53 S3

Fi r st Hour In talc# l a 52 **

F ir st 8 Hours Intake 73 91 u 5 I16

First t k  iaurs Intake 568 k 9 3 605 390

Cum

9  k
9 kxm

m
m
m
m
$ 3 6
$ 9 $
788
$91

x m
1961
1 9 9 1
m $o



2 Hours Deprived Feeding Begun 1:00 P.M.

Box Ho. 2 1 3  1*

HO* 39 1*9 53 67 i Gum

1— 2 P.M. 39 • » * 39 39
2-  3 «i • a. ** • « 39
3- 4 91 m * « * m m 39
Ur 5 0 m • * - * 39
5-  6 ft m * - w i • 39
6-  7 It V9 13 So i* 67 106
7* 6 « 61 23 73 157 263
8 -9 ft ** 23 « * 1*0 63 326
9-10 0 « * 126 18 81 225 551

10-U 0 - 76 Ut 212 763
11-12 0 - 59 81* 3^3 906
12-  1 AeHe 4» 1 126 «» 127 1033

1-  2 0 52 76 128 1161
2- 3 H . • • «* • 1161
3- 1* 0 30 *» 100 i l 171 1332
1*- 5 0 36 66 «* 9h 196 1528
9* .6 0 63 117 s m 185 1713
6- 7 0 • 57 103 160 1873
7- 8 ft 56 61 «• 11? 1990
8-  9 0 So - 5 • 55 201*5
9-10 n « » m 12 12 2057

10-U M ee - - - m 2057
11-12 0 • - - m - 2057
12-  1 P.H. - m m 2057

First four Intake 39

First 6 Hours Intake 39 13 SO 1*

First SU Hours Intake 1*22 617 556 1*61



b Hours Deprived Feuding Bogun 1(00 P.M.

BOX Ho* u 1 2 3
An4R*a1 HO* 71 66 51 ¥ Com

1- f P.M. 21* 35 4ft «* 59 59
2-  3 0 SO •» ft* -«* •• 59
3- b 0 19 2 it «ft a* b3 102
Ik 5 0 38 *0 ■•ft 56 9b 196
5- 6 0 so 30 •ft m 30 2 2 6
6- 7 0 1? lb 1*7 ■m 78 301*
7 -8 « 30 30 51 86 197 501
8— 9 ■ » 31 23 37 ♦ 91 592
9-10 0 3b 55 27 91 20? 799

10-U 0 n 78 72 111 272 1071
11-12 0 21 m 57 11 1160
12- 1 A»H* 2b bt SM 37 103 1263
1- 2 « so 30 m 30 1293
2- 3 m 30 10* 165 239 1532
3- b R 1 3 bo 53 1585
V  5 0 28 ItO «N* Ut7 215 3800
5- 6 0 lb 33 as 39 36 1886
6- 7 0 35 .«» 100 95 230 2116
7- 8 « lO «• 10 2126
8 -9 R #> .*» .■•I* S0 m 2126
9-10 R 25 s» 4ft S0 25 2151

10-U 0 * N» bb 00 bb 2195
U-12 ft 11 17 - ** ; 28 2223
12- 1 P*M. OS' *» S0 •ft w» 2223

F irst Hour Intake tk  35

First 6 Hours Intake 98 103 b? 56

First 2b Hours Intake 385 b8l 1*68 838



8 lour® Deprived Feeding Begun lsQO P.M.

BOX NO. 1 3 2

Animal No. 60 1̂ 5 1*7 63 i Cm

1* 2 P.M. 159 119 278 278
2 - 3 0 13 4* - 13 191
3 - 4 II m m m 4ft * 291
1*» s » m m m m 40 291
5 - 6 it m 57 81* 11*1 1*32
6 - 7 n 36 16 20 m 72 501*
7 - 8 0 m 70 63 m 133 6J7
8* 9 0 ya 57 lilt m 211 SliSv
9-10 0 m 25 40 1*6 73 92®

10-11 0 73 71 52 125 ■r t * m  ■
11-12 0 69 113 38 * 220 11(62
12- 1 A.M. S3 m m- H i 171 1633

1 - 2 » IS m 78 0a 153 1786
2- 3 0 38 $9 4 0 . - 107 1893,
3 - £ 0 * 96 1*2 39 177 2070
J f-5 0 2 32 - 89 123 a 9 3
5 - 6 0 7k 133 31 SO 288 2lt8l
6 - ? 0 m «. 2.7 55 82 2563
7 - 8
8- 9

ft
0

«»
m. -

/  *
40

4ft

* .

2639
2639

9-10 0 m m m am >2639
10-11 0 • •ft m m 2639
11-12 0 m 40 40 *» 40 2639
12- 1 P.M. 32 4 0 ««0 m 32 2671

F irst Bear Intake - 159 119 m

F irst 6 Boor. Intake 1(9 175 196 Sit

F irst 2b Hours Intake 1(73 916 61*1 608



So

12 Hours Deprived Feeding Begun ItOO P.M.

Box Mo* 3 2 1 4

Animal Mo« k3 56 54 56 Giim

1- 2 P.M. 182 i a 118 108 5U9 Sli9
2*- 3 w • - • $k9
3** 4 tt m « - - - 51(9
4- 5 !t «a» - - • 51,9
5 - 6 ft - — 2h « 24 573
6 - 7 If <* 68 42 11 121 69k
7- 8 t! 52 m 64 116 810
8- 9 ft hB i|2 • m «. 90 900
9-10 It 319 74 53 80 326 1226

10-11 tt 87 70 45 28 230 1U56
11-12 If 6k 73 83 43 263 1719
12- 1 A.M. 105 52 84 65 306 2025

1 - 2 it 58 52 67 87 264 2289
2- 3 K - - 24 24 2313
3 - 4 » 23 67 ta» 90 2103
hr 5 It 11 - • 3 14 21417
5 - 6 tt - 88 - 22 110 2527
6 - ? f t « - - « 2527
7- 8 tt 60 2 - 57 119 261,6
8 - 9 tt 90 - - — 90 2736
9-10 tt 16 «ESk - 16 2752

10-U ft - 58 — 58 2810
11-12 ft - - 46 - 46 2856
12- 1 P.M. - * » - - 2856

F irst Hour Intake 102 l la  118 100

First 6 Hours Intake 182 209 181, 119

F irst 2U Hours Intake 899 736 629 592
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18 Hours Deprived Feeding Begun 1:00 P.H.

Box Ho* 

Animal No •

1

69

2

Uii

3

57 52 1 Q m

1- 2 P.H* 182 179 165 187 713 713
2- 3 tt - P» — • P * ■PA 713
3* & tt •A PA m - - 713
4~ 5 a • » m 68 73 lUi 854
5- 6 a 53 PA 8 61 915
6ir ? a 62 111 26 99 228 11U3
7**. 8 a 102 «•» 84 7 193 1336
8- 9 a m 61 34 ■pa 95 11*31
9-10 A 69 47 pm 116 151*7

10-11 A *» m 128 128 1675
11-12 A 92 IS - « * 167 181(2
12- 1 A e M e 61 122 126 59 368 2210
1 - 2 A - p a 4*A 92 92 2302
2- 3 A m ' PA P » PA PA 2302
3 - 4 A 85 17 PA - 102 2ii0li
4- 5 A 3 10 75 «P 88 21(92
5* 6 A 53 4 * 90 78 221 2713
6- ? A *■* 8 • - 8 2721
7- 8 A - 99 P» • 99 2820
8- 9 A — - «M» « * • 2820
9-10 « — « * 4W « m 2820

10—11 tt — Pa pa m 2820
11-12 tt - PA U8 mm m 2868
12- 1 P*Me - 4m «A - - 2868

First Hour Intake 182 179 165 187

First 6 Hours Intake glib 273 259 367

First 21* hours Intake 709 665 763 731



2lt Hours Dspilved Feeding Begun ItOO P.M.

Box H o. 2 3 it 1

Anlnal H o. 68 50 6 l 45 Oust

1 - 2 P .M . 115 330 225 102 572 572
2 - 3  * p p P P p p < • 572
3 - It * 23 - m 37 6o 632
k- $ n PP 70 p » 83 153 785
5 - 6  » 4 63 mm p p 6? 852
6 - 7  » 44 p p au p p 128 980
7 - 8  » 61 86 58 93 298 1278
8- 9 " 18 73 p p • 91 1369
9-10 « 77 p p 96 30 203 1572

1 0-U  » 38 Ut3 132 64 377 19it9
11-12 * 33 2 - p p 35 198b
12— 1 AeM# 6 m • 6 1990

w i  n * k 76 • BO 2070
2- 3 * 31 U 6 16 76 239 2309
3- 4 * pa 63 p p 63 2372
4- 5 11 1*5 P P 31 pp 76 2iiit8
5—6 w 30 P P 156 12 198 2616
6- 7 * - 94 P P p p ' 94 271(0
7- 8 » 29 Z 9it 40 165 2905
8 - 9 ■ p p 12 - - 12 2917
W O  * at* - • • «p 2917

10-11 « - - «p 2917
11-12 • 19 — P P - 19 2936
12- 1 * 2 -0 P P - 2 2972

First Hear Intake 115 130 225 102

First 6 Hours Intake 186 263 309 222

First 2 it Hours Intake 592 82lt 968 0 7
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