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In Experiment 1, rats exhibited poly
dipsia on a concurrent spaced-response, 
variable-ratio schedule of reinforcement for 
bar presses on two bars, indicating that even 
the availability of a reinforcement schedule 
(VR) that encourages high and steady 
bar-pressing rates does not eliminate the 
polydipsia induced by the spacing of food. 
In Experiment 2, rats developed polydipsia 
in response to a spaced-food schedule, even 
though every water lick delayed food 
delivery for 30-60 sec, indicating that the 
development of polydipsia does not depend 
on adventitious food reinforcemen t. 

EXPERIMENT 1 
Earlier studies have indicated that 

polydipsia will occur whenever food
deprived Ss are exposed to a food·delivery 
schedule that delivers a food pellet at a 
spacing greater than about 20 sec, whether 
or not food deliveries are contingent on the 
emission of an operant response (Burks, 
Hitzing, & Schaeffer, 1967; Clark, 1961; 
Deadwyler & Segal, 1965; Falk, 1961a, b, 
1964, 1966a,b,c, 1967, in press; Kaplan, 
1965; Lester, 1961; Malott & Cumming, 
1965; Salzberg, 1967; Salzberg& Schaeffer, 
1968; Schaeffer & Diehl, 1966; Schaeffer, 
Diehl, & Salzberg, 1966; Schuster & Woods, 
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1967; Segal & Bandt, 1966; Segal & 
Holloway, 1963; Segal,Oden,&Deadwyler, 
1965; Stein, 1964). Schedules that provide 
food deliveries very close together, however, 
do not usually elicit polydipsia. Small 
fIxed-ratio, fixed-interval, or variable
interval bar-pressing schedules do not cause 
polydipsia, nor does a continuous reinforce
ment schedule, nor do free-food schedules 
that deliver food as often as every 20 sec. 
The fact that polydipsia occurs only when 
the spacing of food deliveries reaches some 
minimum time interval suggests that the 
drinking might partIy be accounted for by 
the animal's impatiently fIlling time with 
some behavior that makes waiting for the 
next food delivery tolerable. This suggestion 
is weakened by the fact that rats will exhibit 
polydipsia on schedules, such as a variable
interval bar-press reinforcement schedule, 
that might be thought to encourage the rat 
to fill time by bar pressing. It is weakened 
further by the fInding (Segal, in press) that 
polydipsia will occur even when an alternate 
response (wheel running) is available to the 
animal to fIll time with. Finally, the present 
data weaken the time-fIlling hypothesis still 
further by showing that polydipsia occurs 
even when a reinforced alternate response 
(bar pressing on a variable-ratio schedule) is 
available, and even when the reinforcement 
schedule is one that encourages high and 
steady rates of bar pressing-which might be 
thought to leave no empty time to be filled 
with drinking. 

Method 
One male, young adult, albino rat was 

maintained at 80% of ad lib weight by a 
food-deprivation regimen, and exposed for 
several sessions to a concurrent DRL 20-sec 
VR 23 bar-pressing schedule on two levers. 
Presses on one lever were reinforced if they 
were spaced at least 20 sec from the 
preceding press on that lever (DRL 20 sec); 
presses on the other lever were reinforced 
after a variable number of presses, averaging 
23, was emitted_ The reinforcers were 
45-mg Noyes rat chow pellets, and sessions 
lasted until 150 reinforcers had been 
received. A water bottle was available. 

Results 
Figure 1 shows typical results from 

Session II. Presses on the DRL bar occurred 
at the low, steady rate characteristic of per
formance on spaced-response D RL sched
ules. Presses on the VR bar occurred at the 
high and fairly steady rate characteristic of 
performance on variable-ratio schedules. 
Nevertheless, a polydipsic level of drinking 
occurred. The drinking was not so 
perSistent, however, as on a simple DRL 
20-sec schedule (e.g., see the fIgure in Segal 
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Fig. I. Cumulative licks (upper tracing), 
cumulative bar presses on the DRL (spaced 
response) bar (middle tracing), and cumu
lative bar presses on the VR (variable 
ratio) bar (lower tracing), in Session II of 
concurrent DRL 20-sec VR 23. Each fuD 
excursion of the pen represents about 500 
responses. Downward deflections in the 
drinking record indicate DRL bar presses; 
in the other two records they indicate re
inforcements on the respective schedules. 
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& Holloway, 1963). That introducing the 
competing, and alternate, reinforced behav· 
ior of variable· ratio bar pressing somewhat 
reduced the level of polydipsia generated by 
the spacing of food on the spaced-response 
(and variable·ratio) schedule does not 
detract from the point that polydipsia must 
be something more than time mling, for 
variable-ratio responding would have filled 
time as well. 

EXPERIMENT 2 
Falk (1964, in press) showed that 

introducing a delay of I S sec between a 
water lick and the availability of food 
reinforcement did not eliminate, or even 
reduce, the level of polydipsia generated by 
a variable·interval I-min bar-press reinforce
ment schedule. However, it is barely 
conceivable that a food pellet arriving even 
so long as I S sec after a water lick might still 
have some power to reinforce licking, or at 
least to add some reinforcement contribu
tion to the factors generating and maintain
ing schedule-induced polydipsia. In Experi
ment 2, therefore, we introduced longer 
delays: 30 sec for two rats, and 60 sec for 
two others. 

Method 
Eight male, young adult, albino rats, 

maintained at 80% of ad lib weight by a 
food-deprivation regimen, were exposed for 
several sessions to a free· food schedule that 
delivered one 4S-mg Noyes rat chow pellet 
every 60 sec in sessions lasting until SO 
pellets had been delivered. The experimental 
chamber included a water bottle, attached 
to a Grason-Stadler drinkometer. 

The rats were divided into four pairs, each 
pair consisting of an experimental rat and a 
yoked control rat. Two of the experimental 
rats were exposed to a lick-delay contin
gency, superimposed on the 60-sec free·food 
schedule, of 30 sec. That is, every lick at the 
water bottle postponed food delivery for 
30 sec. Their yoked controls received food 
in a separate chamber simultaneously with 
the receipt of food by the experimental rats. 
The other two experimental rats were 
exposed to a 60-sec lick-delay contingency, 
and their yoked controls received a pellet 
whenever, and only whenever, their experi
mental partners did. Because of the 
lick-delay contingency, the spacing of food 
deliveries was not precisely 60 sec for any 
rat. It was always at least 60 sec, but might 
be more, depending on the licking of the 
experimental rats. 

Results 
Figure 2 shows the number of water licks 

per interpellet interval for each ofthe rats, in 
each of the sessions. Polydipsia developed 
whether or not water licks postponed food. 
However, in three of four cases, the level of 
drinking was slightly lower in experimental 
rats than in their yoked con troIs, suggesting 
that preventing a close temporal correlation 
between a water lick and the arrival offood 
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Fig. 2. Mean water licks per interpeUet 
interval in each session. S Pairs I and 2 were 
run on a free-food 60-sec schedule with a 
Iick-delay contingency of 30 sec for 
experimental rats. Pairs 3 and 4 were run on 
the free-food 60-sec schedule with a 
lick-delay of 60 sec for experimental r.ats. 
Dashed lines: experimental rats; solid lines: 
their yoked controls. 

does slightly reduce the amount of drinking. 
The yoked control rats, of course, could 
experience an occasional correlation of 
drinking and food, if they happened to be 
drinking at the moment that the arrival of 
food, determined by the experimental 
partner's drinking behavior, occurred. 

These data suggest that Falk's finding no 
difference in polydipsic drinking whether or 
not a IS-sec lick-delay contingency was in 
effect does not rule out the possibility that 
food reinforcement made a minor contribu· 
tion to the strength of polydipsia in his Ss. 
Nevertheless, the present data confirm 
Falk's main conclusion, that adventitious 
food reinforcement is not a principal factor 
in the development and maintenance of 
schedule-induced polydipsia. 

In the final session of Experiment 2 
(Session 12 for S Pairs I and 2, Session II 
for Pairs 3 and 4) the pellet dispenser was 
empty, but the empty dispenser operated 
whenever a pellet would normally have been 
delivered. The final points in Fig. 2 show 
that the conditioned stimuli associated with 
food delivery were not sufficient, in the 
absence of food itself, to generate poly
dipsia. 
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