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Abstract

The present study investigated whether rats’ rates of licking or pressing a lever for 1% liquid sucrose delivered by a continuous
reinforcement schedule would decrease (contrast) or increase (induction) when the upcoming period would allow access to 32%
sucrose and whether such changes would be influenced by how long each substance was available. In Experiment 1, differen
groups of rats licked a spout or pressed a lever for 1% sucrose in the first half of the session and, in different conditions, for
1% or 32% sucrose in the second half. Across conditions, halves of the session were 3, 6, 12, or 24 min long. Upcoming 32%
sucrose significantly decreased rates of licking at each duration whereas it increased rates of lever pressing except when acce:
duration was 3 min. Experiment 2 replicated Experiment 1 with the exception that rats that licked did so from the same spout
in both halves of the session and rats that pressed a lever collected the sucrose reinforcers in the different halves at differen
locations. In these procedures, upcoming 32% sucrose significantly increased rates of licking. Significant, but small, increases
in rates of lever pressing were still observed. The present results suggest that continuous reinforcement or duration of access t
sucrose are not primary determinants of whether contrast or induction is observed. Rather, they suggest that the type of behavic
(licking versus pressing a lever) and the location at which the substances are collected and consumed play a large role in whict
effect occurs.
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King et al. (2002)reported that rats’ behavior to
obtain 1% liquid sucrose varied as a function of what
 Comesponding author, Tel.: +1 701 777 3470: sut_)stance would soon be available. Their findings were
fax: +1 701 777 3454 ' of mtergst because they demonstra}ted that the same
E-mail addressijeffrey_ weatherly@und.nodak.edu upcoming substance could cause different changes in
(J.N. Weatherly). behavior. Rats’ rate of consumption of 1% sucrose
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during a 3-min period decreased if 32% sucrose or food halves varied from high (a random-interval (RI) 7.5-s
pellets would be available in the following 3-min pe- schedule)to low (a RI 60-s schedule). Results indicated
riod relative to when 1% sucrose would remain avail- that upcoming 32% sucrose produced either no change
able. Alternatively, rats’ rate of lever pressing to obtain (Experiment 1) or a decrease (Experiment 2) in operant
1% sucrose reinforcement delivered by an intermittent rates of licking in the first half of the session. On the
schedule of reinforcement during the first half of a 30- other hand, upcoming 32% sucrose always produced an
min session increased if 32% sucrose or food-pellet increase in operant rates of lever pressing. Because the
reinforcement would be available in the second half dependent measure for both groups was operant behav-
of the session relative to when 1% sucrose reinforce- ior and because the rate at which the substances were
mentwould remain available. Intriguingly, these differ- available varied across conditions, these data suggested
ent changes in behavior were observed in the same ratsthat the type of response (i.e., licking versus lever press-
The former effect, a decrease in consumption of ing) was a key factor in which effect emerged.
a substance low in hedonic value (e.g., 1% sucrose) Weatherly et al.’s (2003H)ndings do not, however,
when a substance high in hedonic value will soon be definitively rule out the possibility that the frequency of
available, is known as negative anticipatory contrast substance availability plays arole inwhether contrastor
(Flaherty and Checke, 198a2nd has been widely stud-  induction is observed. Their procedure varied how of-
ied (seeFlaherty, 1996for a review). The latter effect,  ten the substances were available, from very to not very
an increase in the rate of operant responding to obtain often, butthe substances were never continuously avail-
a reinforcer low in hedonic value when a reinforcer able. This fact may be important because, in studies of
high in hedonic value will be available in the upcom- anticipatory contrast, each lick results in the obtain-
ing half of a session, is known as positive induction ment of the substance. It is thus possible that contrast
and has been reported in a series of recent studies (e.g.would have been observed for rats that lever pressed for
Weatherly and Moulton, 2001; Weatherly et al., 2002, reinforcement if the sucrose reinforcers had been de-
1999. livered by a continuous reinforcement (CRF) schedule.
Although both effects have been reported previ- Weatherly et al.’s (2003kstudy also did not address
ously, it is not clear why the same animals displayed another difference in the two procedures employed by
the different effects when responding for the same King et al. (2002) Studies designed to produce nega-
substancesWeatherly et al. (2003bhoted that, al- tive anticipatory contrast typically give the subject brief
though the procedurds€ing et al. (2002)used to pro- opportunities to consume each substance. King etal., in
duce the different effects were similar to one another, fact, measured consummatory behavior in successive
they differed in at least three ways. First, one measured 3-min periods. Procedures designed to produce posi-
consummatory behavior whereas the other measuredtive induction have typically measured responding in
strictly operant behavior. Second, one required licking different halves of a relatively long session. Bétimg
whereas the other required pressing a lever. Third, one et al. (2002andWeatherly et al. (2003bjor instance,
provided 1% sucrose for every response whereas thereported finding induction when rats pressed a lever
other provided 1% sucrose on an intermittent schedule during 30-min sessions.

of reinforcementWeatherly et al. (2003jrgued that The literature on contrast effects suggests that dura-
any of these procedural differences could potentially tion of access the substances influences whether con-
account for why different effects were observed. trast is observed. For instandélaherty et al. (1996)

To test which aspect of the procedure determined found that the size of anticipatory contrast was largest
which effect occurredWeatherly et al. (2003bhad when access durations were 2—3 min. The size of con-
rats either lick or lever press for 1% sucrose reinforcers trast decreased as access time increased (e.g., 10 min).
delivered in the first half of a 30-min session. Both re- Research on negative behavioral contr&tynolds,
sponses were operant (i.e., only licks made to obtain, 1961), an effect similar to anticipatory contrast ob-
and notto consume, the sucrose were analyzed). Acrossserved for operant responding on multiple schedules of
conditions, the reinforcer in the second half of the ses- reinforcement, has also shown that the size of contrast
sionwas either 1% or 32% liquid sucrose. Furthermore, decreases with increases in component duration (see
across conditions, the rate of reinforcement in both McSweeney and Weatherly, 1998r a review). Thus,
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