
Introduction 

Methods 

Methods, cont'd   Conclusions  

THE RELATIVE RESPONSIVENESS OF PLANARIANS TO COMPETING STIMULI 

LAUREN BERTIN 
Bennington College, Neurons, Networks, and Behavior, Spring 2012 

Either 1 ml of water (controls; n=4) or 1 ml of water 
containing alarm cues from a conspecific 
(treatment; n=4) were immediately introduced into 
the fifth quadrant. To prepare the injury-released 
chemical alarm cues, one adult planarian was 
ground-up using a mortar and pestle.  

Following the introduction of the stimulus, a box 
with a small viewing hole was placed over the 
arena in order to eliminate alternative light sources. 
The position of the planarian was recorded at 10-
second intervals for 7.5 minutes (450 seconds). 
Each planarian had three encounters with this 
arena. Between trials, they were placed for 10 
minutes in complete darkness in a dissimilar 
container with fresh pond water.   

In the second experiment, I was interested in re-
enforcing that it was the alarm cue from the 
conspecific in quadrant 5 (darkest ) causing the 
planarian to spend more time in the lighter 
quadrants. Planarians (n=25) heads were 
amputated, and their bodies were placed in 
quadrant 5 of the phototaxis arena with alarm cue. 
Every day for 5 days, five randomly selected 
subjects had their behavior recorded for one 7.5 
minute trial. Subjects that underwent treatment 
were not used again.   
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* Photography credit: Islandwood.org and Planarians.org 

Planarians of the species Dugesia dorotocephala 
were held in glass containers with pond water and 
were placed in a shaded corner to avoid excessive 
exposure to light. A phototaxis arena was made by 
covering three sides of a rectangular glass 
container with black tape, filling it with 10 ml of 
fresh pond water and then placing a flashlight  300 
mm away from the uncovered side (figure 1).  

During the first experiment, an intact planarian was 
placed in the fifth quadrant (darkest part) of the 
phototaxis arena.  
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Figure 1: Schematic representation of phototaxis 
arena 

The arena was divided into five equally sized quadrants. 
The closest quadrant to the flashlight was designated 

as quadrant 1 and the quadrant farthest from the  
flashlight was designated as quadrant 5.  

Figure  2:  Amputation Procedure 
Planarians were cut at the portion 
posterior to the auricle using a 
razor-blade  under a microscope.  
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Results  

Planarians historically have been used to study the 
neuronal mechanisms underlying the conversion of 
visual and chemical stimuli into behavioral 
responses. Dugesia dorotocephala planarians are 
among the simplest animals to possess a 
centralized nervous system, as well as two 
forward-facing eyecups, known as ocelli, capable 
of detecting the presence and direction of light, 
which they typically avoid [1]. This avoidance 
behavior, known as negative phototaxsis, can be 
temporarily suppressed when the planarian is 
decapitated, but then is restored once their heads, 
including their bi-lobed brain and ocelli, are fully 
regenerated.  In a recent study, planarians were 
shown to use chemical cues from conspecifics to 
assess predation risk [2]. These experiments were 
conducted in dark rooms where planarians could 
not be influenced by any light source.  

In this experiment, I investigated the relative 
responsiveness of planarians to competing stimuli, 
alarm cues and light, in a confined area. If 
planarians were more responsive to chemical 
alarm cues, then it would be expected that the 
treatment group would spend more time in the light 
than the control group. I would also expect that 
decapitated planarians would have a greatest 
response to the alarm stimuli in comparison to the 
light stimuli .  
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Figure 4 : Behavioral responses of intact and regenerating 
planarians to competing stimuli (experiment 1 and 2) 

The average time spent in quadrant 5 for the control (o) and the 
alarm cue (o) were taken from trial 1. The average time spent in 
quadrant 5 for regenerating planarians (o) is shown here after 

being recorded over a 5 day period.  

Figure 3 : Behavioral responses of  intact planarians  to 
competing stimuli (Experiment 1)  

The planarians’ use of the dark () or dark and “risky” (Δ) area 
was averaged for each of the three trials. The assumption was 

made that  for every 10-second interval, the plananrian had 
been in that quadrant  the entire time. I then converted my data 
into seconds. There was no significant trends observed in the 
averages of time spent in quadrant 5 for control or treatment 

groups between trials 
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Based on my results, it can be suggested that 
Dugesia dorotocephala are comparatively more 
responsive to alarm stimuli than light stimuli  
(figure 3). Primary literature supports these 
finding, which demonstrate how predation can 
significantly influence behavior [2]. I was unable to 
find any literature regarding the importance of the 
negative phototaxis observed in planarians. While 
planarians have been conditioned to specific 
stimuli in prior studies [2], these subjects did not 
seem to be conditioned to either stimuli over the 
three trials. This may be due to the fact that two 
aversive stimuli were used. 

Unexpectedly, regenerating planarians only 
exhibited a response to the alarm stimuli on day 1. 
On the following days, regenerating planarians 
remained in the 5th quadrant for the majority of the 
trials. It is unclear why planarians responded in this 
way as it would be expected that without eyespots 
they would move further from the alarm cue than 
even the treatment group from experiment one 
until they were fully recovered. There are at least 
two possible explanations for why the planarians 
without photoreceptors remained in quadrant 5. 
The  first is that the amputation interfered with the 
neurocircuitry underlying their chemoreceptors. 
Another explanation is that since all regenerating 
planarians were placed in one container, the group 
grew accustomed to the cues from the other 
wounded and regenerating conspecifics.  
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