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ABSTRACT 

In learned taste aversion, the maximum CS-US intervals are very 

long compared to CS-US intervals in traditional learning paradigms. 

To explain this long CS-US interval, S. H. Revusky proposed a theory 

of concurrent interference, which states that events which occur during 

the CS-US interval can become associated with the response, thus inter

fering with the CS-CR association. In learned taste aversion, few 

interfering events occur during the interval, so the interval is long. 

However if an animal samples several flavors during taste aversion 

learning, some aversion is formed to each of these flavors, and the 

association between the primary or reference flavor and the illness is 

weakened, 

The purpose of Experiment 1 was first to replicate Revusky's 

finding that when two flavors were associated with poisoning, the aver

sion to the first flavor was weakened, and second, to measure the 

amount of aversion established to the second, interfering, flavor. 

Three groups of rats were given either saccharin, grape juice, or 

saccharin and grape juice, followed by an injection of LiCl. A fourth 

group received saccharin and grape juice followed by an injection of 

isotonic saline. Saccharin and grape juice intake were then measured 

for all four groups. The group who received both saccharin and grape 

juice followed by LiCl showed equally strong aversion to both flavors, 

ix 
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and no interference effect was found. In Experiment 2, the interfering 

flavor, grape juice, was presented in a greater amount than the refer

ence flavor, saccharin, but the saccharin aversion was not weakened. 

In Experiment 3, the same procedure was used as in Experiment 1, 

but quinine rather than grape juice was used as an interfering flavor. 

Since many poisonous foods have a bitter flavor, and since pilot data 

showed that a strong learned taste aversion to quinine can be readily 

established, it was thought that quinine might be likely to interfere 

with saccharin aversion. However, quinine did not weaken the saccharin 

aversion. 

In Experiments 4 and 5, strong and weak concentrations of 

coffee and strong concentrations of vinegar were used as interfering 

stimuli to determine if interference were a function of the strength 

or concentration of the flavor. No interference was found. 

Extinction of taste aversions were measured in Experiments 2, 

3, 4, and 5, and aversions formed by the interference groups extin

guished at the same rate as aversions formed to one flavor alone paired 

with LiCl. 

The major finding from these experiments is that there was no 

interference. When two flavors are followed by toxicosis, equal and 

independent aversions are formed to each of the flavors. While there 

is strong support for an interference theory in other areas of learning, 

it is possible that learned taste aversion is resistant to interference. 

In a natural environment, the animal's chance of survival is greater if 

he is able to associate two new foods with poisoning. 



INTRODUCTION 

It has been shown many times that when an animal tastes food 

and subsequently becomes ill through some means such as poisoning or 

exposure to x-rays, the animal later avoids that food (Garcia, Hankins, 

and Rusiniak, 1974; Garcia and Ervin, 1968). This learned taste aver

sion is similar to traditional conditioning paradigms since the learned 

taste aversion becomes weaker as the CS-US interval becomes longer 

(Smith and Roll, 1967; Revusky, 1968). However, the intervals over 

which taste aversions can be established are unusually long compared to 

CS-US intervals used in typical conditioning studies. Smith and Roll 

(1967) found that some saccharin aversion can be produced by x-rays 

which are not given until 12 hours after the animal has tasted sac

charin. 

In typical learning tasks, the maximal CS-US intervals are gen

erally presumed to be short because the memory of the CS decays quickly. 

However, Revusky (1971) takes the position that CS-US intervals and 

delay of reinforcement intervals are short because of the existence of 

intervening events during the delay period rather than the decay of the 

stimulus trace. The longer the delay, the greater is the number of in

terfering events and less the associative memory between the events 

under observation. This type of interference is called concurrent in

terference to distinguish it operationally from proactive and retro

active interference. 
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The interference theory assumes that the interfering as well 

as the reference stimulus can become associated with the same response 

to form interfering associations which weaken the reference association. 

It is assumed that the more events with which a single event is associ

ated, the weaker each association will be. 

In typical conditioning experiments where the CS is a light or 

sound, many other visual and auditory stimuli also occur between the CS 

and the US, and these stimuli interfere with the association. In this 

situation the CS-US interval must be very short for an association to 

form. In the taste aversion situation, other taste events occurring 

during the CS-US interval would interfere with the CS-US association. 

Using two operant tasks, maze learning and discrimination learning, 

Lett (1973, 1974) has shown that when concurrent interference is re

duced by removing the rat from the experimental chamber during the 

CS-US interval, rats can learn a response with the delay in reinforce

ment up to eight minutes indicating that interference may be highly 

related to the short CS-US interval which is usually required for an 

association to take place. Revusky (1971) has also shown that when an 

animal consumes two flavors, followed by poisoning, less aversion is 

formed to the first flavor than when rats are presented that flavor 

alone followed by poisoning. In this experiment, it seems that when 

one flavor is presented followed by poisoning, a certain amount of 

aversion is learned to that flavor. If two flavors are presented, 

the aversion is in some way divided between those flavors. Revusky's 

data show that a strongly concentrated flavor produces more 



interference than a less concentrated flavor. This suggests more aver

sion is learned to a strongly concentrated flavor and therefore less 

aversion is formed to the original stimulus flavor. However Revusky 

only reported aversion to the original flavor and did not measure aver

sion formed to the interfering flavor. 

The purpose of Experiment 1 was to first, replicate the finding 

of Revusky, and second, to determine if the reduced aversion to the 

stimulus taste is directly related to the amount of aversion established 

to the interfering taste. If Revusky's interference model is correct, 

a weakened aversion to the stimulus taste should occur only when there 

is some aversion to the interfering taste. 



EXPERIMENT 1 

Method 

Subj ects 

Subjects were 32 male albino rats weighing between 290 and 440 

grams. They were housed in individual cages in a room with a 12 hour 

light-dark cycle. Purina Rat Chow was given ad lib. Water was given 

for one hour a day until all rats drank immediately upon presentation 

of the water when the experiment began. The rats were tested in their 

home cages. 

Procedure 

The procedure for this experiment is presented in Table 1. 

On day 1 the rats were divided into 4 groups with 8 rats in each group. 

One group, designated SG-0, served as the no-poison control group. 

These rats were allowed to drink 2 ml of a 0.2% sodium saccharin solu

tion followed immediately by 2 ml of grape juice. Thirty minutes after 

ingesting the saccharin solution the rats received an i.p. injection 

of 20 ml/kg isotonic saline. 

A second group, designated S-LiCl, drank 2 ml of 0.2% sodium 

saccharin followed 30 minutes later by an i.p. injection of 20 ml/kg of 

0.15 M LiCl. This group provided a measure of pure saccharin aversion. 

The third group, designated G-LiCl, drank 2 ml of a 50% solu

tion of grape juice. Thirty minutes later they received an i.p. 

4 
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Table 1. Design of Experiment 1 showing major groups and subgroups. 

Group 1 Group 2 Group 3 Group 4 

SG-0 S-LiCl G-LiCl SG-LiCl 

subgroup a saccharin saccharin saccharin saccharin 

subgroup b grape grape grape grape 
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injection of 20 ml/kg of 0.15 M LiCl. This group provided a measure

ment of pure grape juice aversion. 

The fourth group, designated SG-LiCl, drank 2 ml of 0.2% sodium 

saccharin followed immediately by 2 ml of grape juice. Thirty minutes 

later they received a 20 ml/kg i.p. injection of 0.15 M LiCl. This 

served as an interference group where both saccharin and grape juice 

were paired with poisoning. After this treatment all rats received 

water for 24 hours. Water was then removed and the animals were water 

deprived for 23 hours and tested at the end of this period. 

On the test day each of the four treatment groups was divided 

into two subgroups, a and b as indicated in Table 1. One subgroup was 

give 0.2% sodium saccharin for 20 minutes. The second subgroup was 

given 50% grape juice for 20 minutes. The solutions were given in 

25 ml glass burets that had metal drinking tubes attached to the end. 

The burets were clamped to the front of the home cage and intake was 

measured to the nearest 10th of a milliliter. 

Results 

The mean saccharin intake on the test day is shown in Figure 1. 

A one-way randomized groups analysis of variance was used to compare 

the 4 groups. There was a significant difference between the groups 

(F = 4.80; df = 3.12; p < 0.5). A Duncan New Multiple Range Test 

(NMRT) showed that the control group, SG-O, drank significantly more 

of the saccharin solution than either SG-LiCl or S-LiCl (p < 0.01). 

The difference between SG-0 and G-LiCl was significant at the 0.10 
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Figure 1. Mean saccharin intake in ml for four treatment groups. 
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level but not at the 0.05 level. There were no significant differences 

among S-'LiCl, G-LiCl, and SG-LiCl. 

Figure 2 shows the mean grape juice intake on the test day. 

A one-wa/ randomized groups ANOVA indicated a significant difference 

among groups (F = 24.58; df = 3, 12; p < 0.001). A Duncan NMRT re

vealed a significant difference between the control group, SG-O, and 

the other three groups (p < 0.01). The S-LiCl group drank significant

ly more .grape juice than the G-LiCl group or the SG-LiCl group (p < 0.01). 

Discussion 

No interference effect was found for saccharin aversion. Rats 

who received saccharin and grape juice paired with LiCl showed as 

strong an aversion to saccharin as rats who received only saccharin 

paired with LiCl. 

An interesting finding was' that rats who received grape juice 

paired with LiCl showed some aversion to saccharin. Although the 

G-LiCl group drank more saccharin than either the S-LiCl or SG-LiCl 

groups, there was no significant difference in intake between these 

three groups. The G-LiCl group drank less saccharin than the control 

group although the difference between these two groups is not signi

ficant. Because of its middle position between the control group and 

the two groups who received saccharin paired with LiCl, it can be 

inferred that rats who received grape juice paired with LiCl showed 

either generalization of aversion or neophobia (i.e., fear of a new 

flavor) to the saccharin. Because of the similarity of the two 

flavors it is possible that generalization could occur. Both saccharin 
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Figure 2. Mean grape juice intake in ml for four treatment groups. 
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and grape juice are sweet and generalization could occur along a sweet

ness dimension. Both Nachman (1963) and Hsiao (1973) found that an 

aversion established to LiCl will generalize to other salts. However, 

generalization along a dimension of sweetness has not yet been shown. 

A second explanation of this effect is neophobia. Several studies have 

shown that animals show a slight aversion to a new flavor being tasted | 

for the first time, and Carroll et al. (1975) have shown that when 

poisoning is paired with one flavor, enhanced neophobia is formed to 

other flavors. 

Measurements of grape juice intake did not reveal any inter

ference effect either. Both the G-LiCl and SG-LiCl groups showed 

equally strong and nearly complete aversion to grape juice. 

The group given saccharin paired with LiCl showed a weak aver

sion to grape juice. The S-LiCl group drank significantly more grape 

juice than either the G-LiCl or SG-LiCl groups and significantly less 

grape juice than the SG-0 group. Again, this aversion could be due to 

either generalization or neophobia. 

Contrary to Revusky's hypothesis, no interference was found. 

When saccharin and grape juice were simultaneously paired with LiCl, 

aversion formed to the two tastes was as strong as aversion formed to 

each of the tastes when that taste was individually paired with LiCl. 

There are several differences between the procedures used in 

this experiment and the procedure used by Revusky, and the difference 

in results could be attributed to one or more of these differences. 

First, Revusky used a two bottle test, while in this experiment a 



single bottle test was used. Although it has been shown that two-

bottle tests are more sensitive in measuring weak aversions (Dragoin, 

McCleary, and McCleary, 1971), it can be argued that two-bottle tests 

might reduce rather than emphasize differences between groups. In a 

two-bottle test the animal can easily avoid a taste wo which he has 

even a slight aversion so that the magnitude of the conditioned aversion 

does not necessarily reflect the strength of the aversion. Because of 

this, the two-bottle test would be useful primarily for showing aver

sions that are so weak that they would be overcome by the animal's need 

to drink. In this experiment, even though a single bottle test was 

used, aversions formed to both saccharin and grape juice were very 

strong. Even though the animals had been 23-hour water deprived they 

showed almost complete aversion to two tastes. Because of these strong 

aversions it is doubtful that a double bottle test would show any addi

tional difference in intake between groups. 

Second, Revusky gave rats differing amounts of the two tastes. 

His rats received two ml of the stimulus taste and 5 ml of the inter

fering taste while rats in this experiment received 2 ml of each taste. 

Bond and Harland (1975) have shown that the strength of an aversion is 

a function of the amount the animal consumes before it is poisoned. In 

Revusky's experiment, the animal would be expected to have a greater 

aversion to the interfering taste stimulus and this difference might 

produce the interference effect. 

In the present study the interfering stimulus produced aversion 

as strong as the reference stimulus did. Thus it is possible that with 



12 

two equally strong associates formed concurrently to different stimuli, 

the two may not weaken each other. 

Thirdly, Revusky measured interference by resistance to extinc

tion. Although he found the largest interference effect to be present 

on the first test day, it is possible that resistance to extinction 

would be a more sensitive measure of interference. 

Finally, it is possible that there was a "ceiling" effect in 

which the aversion formed was so strong that the interference effect is 

not powerful enough to weaken the aversion. As Figure 1 shows, all 

aversion groups drank almost no liquid during the test period. 



EXPERIMENT 2 

The purpose of this experiment was to determine if the inter

ference Revusky reported in his studies was due to the unequal amounts 

of the two flavors. In this experiment, one group of rats was given 

2 ml of saccharin followed immediately by 5 ml of grape juice. They 

were then injected with LiCl. Two other groups of rats were given 2 ml 

of saccharin and 5 ml of tap water followed by an injection of either 

LiCl or isotonic saline. Since tap water was a very familiar flavor 

for these rats, it should produce little or no interference. 

Method 

Subjects 

The subjects were 18 male albino rats ranging in weight from 

440 to 550 grams. They were housed in individual cages with food freely 

available as described in Experiment 1. They were given water for one 

hour daily until they were observed to drink immediately upon presenta

tion of the water. At that time the experiment was started. All ani

mals were tested in their home cages. 

Procedure 

On the treatment day, subjects were randomly divided into three 

subgroups with six animals in each group. One group of rats, the inter

ference group, was given 2 ml of a 0.2% sodium saccharin solution 

followed immediately by 5 ml of a 50% solution of grape juice. 

13 
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When the animals finished drinking the grape juice they were 

given a 20 ml/kg i.p. injection of 0.15 M LiCl. Rats in the second 

group, the pure saccharin aversion group, were given 2 ml of a 0.2% 

sodium saccharin solution followed immediately by 5 ml of tap water. 

These animals were similarly given a 20 ml/kg injection of 0.15 M LiCl. 

The last 6 rats formed a control group. These rats were given saccha

rin followed by water in the same way as group 2, but received a 20 

ml/kg i.p. injection of isotonic saline. For all animals, the injec

tions were given approximately 30 minutes after the animal' had tasted 

saccharin. One hour after the injection the animals were given an hour 

of water so that water balance for that day could be restored. 

On the first test day, 23 hours after drinking water, all rats 

were given 20 minutes access to the 0.2% sodium saccharin and intake 

was recorded to the nearest tenth of a milliliter. Following this day, 

extinction to the aversion was measured at the same time daily over 

4 more days for a total of 5 test days. On each of the test days all 

rats were given 20 minutes access to the sodium saccharin solution 

followed by 30 minutes of water so that if the rat avoided saccharin, 

water balance could be restored. 

Results 

Extinction of the saccharin aversion over 5 test days is shown 

in Figure 3. A between groups ANOVA was done for each test day. 

Significant differences among groups were found for day 1 (F = 11.01; 

df = 2, 15; p < 0.01), day 2 (F = 16.65; df = 2, 15; p < 0.01), day 3 

(F = 5.58; df = 2, 15; p < 0.05), and day 4 (F = 6.60; df = 2, 15; 
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p < 0.05). No significant differences among groups were found on 

day 5. 

Discussion 

These results show that the differential amount of intake by 

itself is not enough to account entirely for the interference effect. 

The interference group avoided saccharin as strongly as the pure sac

charin aversion group, and extinction of the aversion occurred at the 

same rate for both groups. The ceiling effect mentioned previously 

cannot be used to explain the present data since during extinction the 

aversion is continuously weakened. \ 

One difference between Revusky's experiments and these two 

experiments is that Revusky used two dissimilar flavors, with saccharin 

as the stimulus flavor and either vinegar or coffee as the interfering 

flavor. In the present experiment, two similar flavors, saccharin and 

grape juice, were used. It is possible that when both flavors were 

simultaneously paired with LiCl, the aversion to each flavor generalized 

to the other flavor. This generalization of aversion could reduce any 

possible interfering effect since it would strengthen, rather than 

weaken, the aversion to each flavor. 



EXPERIMENT 3 

Experiments 1 and 2 showed no interference effect. In Experi

ment 3, quinine rather than grape juice was used as the interfering 

taste. Pilot data showed that rats do not normally avoid a concentra

tion of 0.0025% quinine. However, if the quinine solution is paired 

with LiCl poisoning, a strong aversion to quinine can be established. 

It was postulated that since quinine is very different in flavor from 

saccharin, no generalization would occur between the two tastes. 

Garcia and Hankins (1974) reported that a wide variety of 

species show a natural aversion to bitter tastes. They suggested that 

since many poisonous plants and animals have a bitter flavor, this 

natural aversion has survival value. If animals show some natural 

aversion to a bitter flavor, it is likely that a conditioned aversion 

to the taste can easily be established. If bitterness is a salient 

flavor for animals, it should produce interference in a learned taste 

aversion paradigm. 

Method 

Subj ects 

The subjects were 32 female albino rats ranging in weight from 

180 to 250 grams. Water was given at the same time for one hour every 

day until all animals drank immediately upon presentation of the water 

The animals were housed in individual cages with food freely available 

and were tested in their home cages. 

17 
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Procedure 

The procedure was exactly the same as that for Experiment 1 

except that a 0.0025% quinine sulfate solution was used instead of 

grape juice, and aversion was measured over 5 extinction trials. On 

the treatment day (day 1) rats were divided into 4 treatment groups: 

(1) saccharin and quinine paired with isotonic saline (SQ-0); 

(2) saccharin paired with LiCl (S-LiCl); (3) quinine paired with LiCl 

(Q-LiCl); and (4) saccharin and quinine paired with LiCl (SQ-LiCl). 

Aversion to saccharin and quinine were measured by presenting 

saccharin and quinine for 20 minutes each day of days 3 through 7. 
\ 

Every day, after the 20 minute exposure to the taste, each animal 

received 30 minutes access to water so that water balance could be 

restored. Twenty-five ml burets were used to record the volume of 

intake to the nearest 10th of a milliliter. 

Results 

The mean saccharin intake over 5 extinction trials is shown 

in Figure 4. A one-way randomized groups ANOVA indicated a significant 

difference in intake among groups on extinction trial 1-(F = 15.86; 

df = 3, 12; p < 0.01) and on extinction trial 2 (F = 4.53; df = 3, 12; 

p < 0.05). On trials 3, 4, and 5 there was no difference between 

groups. A Duncan's NMRT showed that on extinction trial 1, all three 

groups who had been injected with LiCl drank significantly less than 

the control group (p < 0.05). There was no difference among those 

three groups which had been injected with LiCl. On the second extinc

tion trial, the S-LiCl group drank significantly less than the SQ-0 
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Figure 4. Mean saccharin intake in ml over five test days for four 
treatment groups. 



and Q-LiCL groups (p < 0.05). The SQ-LiCl group drank an intermediate 

amount of saccharin, more than the S-LiCl group and less than the SQ-0 

and Q-LiCl groups. However the SQ-LiCl group was not significantly 

different from either of these two groups. 

Mean quinine intake over the five extinction trials is shown 

in Figure 5. No difference among groups for any of the five days was 

found although the means are in the predicted direction. 

Discussion 

The most surprising result of this experiment was that no 

significant aversion to quinine was found. This was probably due to 

the large variance within each group. One rat in the Q-LiCl group 

drank almost twice as much of the quinine solution as any of the other 

rats in that group, and one rat in the SQ-0 group drank no quinine at 

all, showing complete aversion. The intake scores in both the S-LiCl 

and SQ-LiCl groups varied widely, masking any differences between the 

groups. 

As in Experiment 1, the Q-LiCl group showed aversion to saccha

rin on the first day of the extinction trial. It is unlikely that this 

saccharin aversion is a result of a generalization from quinine to sac

charin. Although taste aversion has been found to generalize among 

similar flavors, these flavors of quinine and saccharin are quite dis

similar. Possibly, the saccharin aversion is due to a heightened neo

phobia as discussed in Experiment 1. 

Support for a weak interference effect can be found on the 

second day of extinction. The SQ-LiCl group drank more saccharin than 
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Figure 5. Mean quinine intake in ml over five test days for four 
treatment groups. 
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the S-LiCl and less than the SQ-0 and Q-LiCl groups but the differences 

were not large enough to be significant. By the third extinction trial 

the variance with each group was so large that the ANOVA showed no 

significant differences between groups. 

While the quinine solution had a noticeably bitter taste to 

humans, it is possible that the taste was not salient enough to produce 

a strong interference effect. In Experiment 4 a stronger interfering 

taste was used. 



EXPERIMENT 4 

Revusky reported that rats who were poisoned after drinking a 

0.2% sodium saccharin solution followed by a 1.25% coffee solution 

showed significantly less aversion to the coffee than rats who drank 

tap water followed by a 1.25% coffee solution. 

In the present experiment, two concentrations of coffee were 

used. If interference is a function of concentration, a large inter

ference effect should be found for the stronger concentration of coffee. 

A pilot study showed that a 2% concentration of coffee was the strongest 

concentration rats would reliably drink, so concentrations of 1% and 2% 

were used in this experiment. Aversion to both saccharin and coffee 

was measured. 

Method 

Subjects 

Subjects were 20 male albino rats weighing between 160 to 240 

grams. They were housed in individual cages with free access to food 

as described in Experiment 1. Water was given for 30 minutes each day 

until rats drank immediately upon presentation of the water. At that 

time the experiment began. , 

Procedure 

On the first day of the experiment, rats were divided into 4 

groups of 5 each. Groups 1 and 2 were given 2 ml of a 0.2% sodium 
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saccharin solution immediately followed by 2 ml of a 1% solution of 

Sanka decaffinated coffee. Groups 3 and 4 were given 2 ml of a 0.2% 

sodium saccharin solution followed by a 2% solution of Sanka decaffi-

nated coffee. Immediately after drinking the second solution all rats 

were injected with 20 ml/kg of 0.15 M LiCl. Forty-five minutes after 

the LiCl injection all rats were given 30 minutes access to water. 

On days 2, 3, and 4 of the experiment, groups 1 and 3 were 

given 20 minutes access to saccharin each day. Group 2 was given 20 

minutes access to 1% coffee and group 4 was given 20 minutes access to 

2% coffee. All rats were given 30 minutes of water following the 20 

minute exposure to the taste solutions to restore water balance. 

Results 

Saccharin and coffee aversions on test days 1, 2, and 3 are 

shown in Figure 6. A one-way ANOVA for day 2 indicates a significant 

difference among groups (F = 7.83; df = 3, 16; p < 0.01). A Duncan's 

NMRT revealed that rats avoided 0.2% saccharin and 2% coffee signifi

cantly more than the 1% coffee (p < 0.05). There was no significant 

difference among groups on either day 3 or day 4. As can be seen in 

Figure 6, all groups showed extinction of the aversion. 

Discussion 

It was expected that a stronger solution of coffee would inter

fere with aversion to the saccharin solution. However, equal aversions 

were produced to 0.2% saccharin and the 2% solution of coffee. On the 

first.day of extinction, significantly less aversion was found for the 
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1% solution of coffee. These results are contradictory to the theory 

of interference. The interference theory predicts that since little 

aversion was found for 1% coffee, a correspondingly larger amount of 

aversion should be found for 0.2% saccharin. Group 3 should show less 

saccharin aversion to the 2% coffee. 

It appears that when two flavors are used, an aversion can be 

formed independently to those two flavors rather than being divided 

between those flavors according to the concentration of the flavor 

used. While this appears to be contradictory with the data reported 

by Revusky (1971), Revusky did not report intake for both the original 

flavor and the interference flavor. It is also possible that inter

ference is dependent upon some aspects of the taste stimulus that is 

used, and so is peculiar to only certain flavors. 



EXPERIMENT 5 

Possibly interference can occur only when the interfering 

stimulus is a very strong or salient flavor. Revusky (1971) reported 

data showing that rats who drank both a 0.2% solution of sodium saccha

rin and a 4.5% solution of vinegar before LiCl poisoning showed less 

aversion than rats who drank only the saccharin solution. 

The purpose of Experiment 5 was to partially replicate Revusky's 

study using the same taste solutions so that the possibility of an in-
i \ 

terference effect would be maximized. Ayersions to both flavors were 

measured over 3 extinction trials. 

Method 

Subj ects 

Subjects were 20 male albino rats weighing from 300 to 450 

grams. They were housed in individual cages with free access to food 

as described in Experiment 1. Water was given to them for 30 minutes 

a day until all drank immediately upon presentation of water. At that 

time the experiment was started. 

Procedure 

On day 1 of the experiment, the rats were divided into 4 groups 

of 5 rats each. Groups 1 and 2 were each given 2 ml of 0.2% sodium 

saccharin followed immediately by 2 ml of 4.5% vinegar solution. These 
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formed the saccharin-interference and the vinegar-interference groups. 

Group 3 was given 2 ml of tap water followed immediately by 2 ml of 

4.5% vinegar, providing a vinegar-no interference group. Group 4, 

the saccharin-no interference group, was given 2 ml of 0.2% sodium 

saccharin followed immediately by 2 ml of tap water. After drinking 

the two solutions all rats received a 20 ml/kg i.p. injection of 0.15 

M LiCl. One and a half hours after the injection they were given 30 

minutes access to water so that water balance could be restored. They 

were then deprived for 23 hours. 

On day 2, groups 1 and 4 were given 20 minutes access to the 

0.2% sodium saccharin solution, then 30 minutes access to water. 

Groups 2 and 3 were given 20 minutes access to the vinegar solution, 

then 30 minutes access to water. This procedure was repeated on days 

3 and 4. 

Results and Discussion 

Results are shown in Figure 7. A one-way ANOVA was done for 

each day. If vinegar had interfered with the saccharin aversion, the 

saccharin-interference group should have shown less aversion than the 

saccharin-no interference group. Similarly, if saccharin had inter

fered with the vinegar aversion, the vinegar-interference group should 

have shown less aversion than the vinegar-no interference group. On 

all three extinction trials, there was no significant difference between 

the two saccharin groups or between the two vinegar groups. The two 

vinegar groups showed significantly lower intake on all three days 

(p < 0.05) than the groups who received saccharin. This can be 
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attributed to the preference for the flavors. When rats are given 

choice between water and saccharin they prefer the saccharin taste. 

Vinegar, being sour, is probably not a preferred taste for rats. 



GENERAL DISCUSSION 

The major consistent finding from these experiments is that 

there is no interference. Within the parameters of this study, the 

quality of the two flavors, and the quantity and concentration of the 

flavors do not produce interference when each is varied alone. These 

results support Kalat and Rozin's finding (1971) that a strong aversion 

to sucrose could be established even when three novel interfering 

solutions are present. 

The results of these experiments indicate that when two flavors 

are followed by toxicosis, an equally strong aversion is formed to each 

of the flavors, i.e., the strength of the aversion is equal to the 

strength of the aversion formed to one flavor alone paired with LiCl. 

This suggests that aversions are established independently to the two 

flavors rather than a fixed amount of aversion being split between the 

two flavors. The animal learns two aversions simultaneously and 

independently. 

These findings contradict Revusky's theory of concurrent inter

ference. Although there is a great deal of support for an interference 

theory of forgetting, especially from the verbal learning literature, 

concurrent interference as discussed by Revusky, is not a strong, 

general phenomenon in learned taste aversion. 
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In traditional conditioning paradigms, the phenomenon which 

Revusky explains in terms of concurrent interference is overshadowing, 

in which two stimuli are paired with a response. In this case the 

stronger of the two stimuli gains control over the response and tends 

to weaken or prevent control by the weaker stimulus (Pavlov, 1927; 

Honig, 1970). One stimulus can be made stronger than another by in

creasing the duration or intensity of the stimulus. In taste aversion 

learning however, neither an increased amount of the interfering flavor, 

as in Experiment 2, nor a strong concentration of the interfering 

flavor, as in Experiments 4 and 5 produced interference to a saccharin 

aversion. Kalat and Rozin (1970) reported that aversions are formed 

more strongly to some flavors than to others, so it might be expected 

that some flavors, are more likely to produced interference. Although 

a variety of flavors--sweet, sour, and bitter--were used in these 

experiments, the quality of the interfering taste had no effect on the 

learned aversion to saccharin. 

The important finding of these experiments is that while inter

ference can be readily found in many areas of learning, no interference 

was found in taste aversion learning. The animals formed two strong, 

independent aversions to two flavors, even though the conditions of the 

experiment were designed to favor interference. 

It is possible that learned taste aversion is especially resis

tant to interference. In many learning situations the consequences of 

an inappropriate response can range from neutral to unpleasant. How

ever when an animal samples a new food the result can be fatal, and 
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once the food has been eaten, there is no way to avoid the consequences. 

If an animal eats two new foods, then becomes ill, it is to the animal's 

advantage to avoid both those foods in the future. 



REFERENCES 

Bond, N., and IV. Harland. Effect of amount of solution drunk on taste-
aversion learning. Bulletin of the Psychonomic Society, 1975, 
£, 219-220. 

Carroll, M. E., I. I. Dine, C. J. Levy, and J. C. Smith. Demonstrations 
of neophobia and enhanced neophobia in the albino rat. Journal 
of Comparative and Physiological Psychology, 1975, 89, 457-467. 

Dragoin, W., G. E. McCleary, and P. McCleary. A comparison of two 
methods of measuring conditioned taste aversions. Behavioral 
Research Methods and Instrumentation, 1971, 3_, 309-310. 

J., and F. R. Ervin. Gustatory-visceral and telereceptor 
cutaneous conditioning - adaptation on internal and external 
milieus. Communications in Behavioral Biology, 1968, 1, 
389-415. 

J., and W. G. Hankins. The evolution of bitter and the acquisi
tion of toxiphobia. In D. Denton (Ed.), Fifth International 
Symposium on Olfaction and Taste, Melbourne, Australia, 1974. 

J., W. G. Hankins, and K. W. Rusiniak. Behavioral regulation 
of the milieu interne in man and rat. Science, 1974, 185, 
824-831. 

Honig, W. K. Attention and the modulation of stimulus control. In 
D. Mostofsky (Ed.), Attention: Contemporary studies and 
analyses. New York: Appleton-Century-Crofts, 1970. 

Hsiao, S. Unpublished manuscript, University of Arizona, 1973. 

Kalat, J. W., and P. Rozin. "Salience": A factor which can override 
temporal contiquity in taste-aversion learning. Journal of 
Comparative and Physiological Psychology, 1971, 71, 192-197. 

Lett, B. T. Delayed reward learning: Disproof of the traditional 
theory. Learning and Motivation, 1973, 4_, 237-246. 

Lett, B. T. Visual discrimination learning with a l-minute delay of 
reward. Learning and Motivation, 1974, 5, 174-181. 

Garcia, 

Garcia, 

Garcia, 

34 



35 

Nachman, M. Learned aversion to the taste of LiCl and generalization 
to other salts. Journal of Comparative and Physiological 
Psychology, 1963, 56, 343-349. 

Pavlov, I. P. Conditioned reflexes. (Translated by G. V. Anrep). 
London: Oxford University Press, 1927. 

Revusky, S. H. Aversion to sucrose produced by contingent x-irradiation: 
Temporal and dosage parameters. Journal of Comparative and 
Physiological Psychology, 1968, 65, 17-22. 

Revusky, S. H. Role of interference in association over a long delay. 
In W. Honig and H. James (Eds.), Second Annual Dalhousie 
Conference on Animal Memory. New York: Academic Press, 1971. 

Smith, J. C., and D. L. Roll. Trace conditioning with x-rays as the 
aversive stimulus. Psychonomic Science, 1967, 9, 11-12. 


