
   

 

 

The Effect of Soil Moisture Level on the Amount of Movement in Porcellio scaber as measured 

by Distance Traveled during one minute 

 

 

 

ABSTRACT 

 

 

The purpose of this study is to determine whether there is an effect of soil moisture level on the 

amount of movement in the terrestrial isopod Porcellio scaber.  A measured response experiment 

was conducted at three different treatment levels of soil moisture, and the movement of P. scaber 

was traced and measured in centimetres during one minute.  In both trials, the trend in the data 

was that mean distance traveled decreased at higher soil moisture levels.  In Trial 1, the mean 

distance traveled by P. scaber was 49.4 ± 11.3, 54.4 ± 13.7 and 12.7 ± 9.8 cm at 0, 0.20 and 0.40 

mL H2O/g soil respectively.  In Trial 2, the mean distance traveled by P. scaber was 62.6 ± 5.1, 

62.3 ± 15.7, and 19.9 ± 4.8 cm at 0.25, 0.30 and 0.35 mL H2O/g soil respectively.  Since in both 

trials the 95% confidence intervals of mean distances traveled do not overlap, Ho is rejected and 

Ha is supported which means soil moisture level affects amount of movement in P. scaber as 

measured by distance traveled in one minute.  More movement on drier soil allows P. scaber to 

find an environment of suitable soil moisture, which is typically damp. 

  



   

 

DISCUSSION 

 

For this experiment, the null hypothesis Ho is that amount of movement in Porcellio 

scaber is not affected by soil moisture level as measured by distance traveled during one minute; 

while the alternate hypothesis Ha is that the amount of movement in P. scaber is affected by soil 

moisture level as measured by distance traveled during one minute.  It was predicted that P. 

scaber would move more at soil moisture levels that deviated further from the soil moisture level 

found in its natural environment and modeled by the treatment control, since P. scaber would be 

less adapted to extreme soil moisture levels which would keep it from remaining calm, and 

therefore soil moisture level would have an effect on amount of movement in P. scaber.  Gunn 

(1937) supports this prediction, saying that P. scaber exhibits hydrokinesis – being highly active 

in dry air due to the lack of moisture it would normally encounter in its natural environment.   

Means and 95% confidence intervals were used in statistical analysis of the data.  In both 

Trial 1 and Trial 2, not all of the C.I. of the mean distances traveled overlapped, and therefore Ho 

is rejected while Ha is supported which means soil moisture level does have a significant effect 

on amount of movement.  Also in both trials, the trend in the data was identical – the mean 

distance moved by P. scaber was lower at higher soil moisture levels, which agrees with the 

prediction; however, lowering the soil moisture level from the treatment control (ie. Making the 

soil drier) did not appear to have a significant effect on mean distance moved by P. scaber, 

which disagrees with the prediction mentioned earlier supported by Gunn (1937).     

The process by which P. scaber detects soil moisture level is not entirely known (Gunn 

1937, Waloff 1941).  Parts of the body that may be involved in detecting soil moisture level 

include the uropods at the anterior end of the body, used to absorb water when the organism is on 



   

 

moist soil; and also receptors in the thoracic region of the body between the head and the 

abdomen that detect moisture in the air (Gunn 1937).  Additionally, P. scaber depends heavily 

on its antennae to sense its environment, which may include moisture of the substratum 

(Warburg 1964).  Haug and Altner (1984) found receptors on the antennae that could be sensitive 

to air humidity changes.  It is possible then, for these receptors to be also involved in sensing soil 

moisture.  These sense receptors send a message to the central nervous system which then 

initiates the response by sending a message to the leg muscles of P. scaber telling them to 

contract, causing P. scaber to move more rapidly (Gunn 1937, Haug and Altner 1984).   

An explanation for why P. scaber will respond differently through amount of movement, 

especially to higher levels of soil moisture levels is that if P. scaber is on soil with a moisture 

level that is lower than optimal for its survival or lower than that found within the range of its 

natural environment, then it would want to move in order to find an environment that does have a 

suitable soil moisture level (Gunn 1937).  Unlike many insects, P. scaber does not have a wax on 

its exoskeleton that would prevent evaporation of fluids from the body and therefore it readily 

loses moisture and will die within two hours when placed in a dry environment (Burton and 

Burton 2002, Mayes and Holdich 1975).  Therefore, some kind of response such as movement is 

necessary for survival by escaping from an environment that is not at the optimum soil moisture 

level.   

The amount of variation in the data for each treatment level may be represented by the 

95% confidence intervals.  This variation will increase as a result of biological variation as well 

as experimental error.  In both trials and at all treatment levels, it was noted in the qualitative 

observations that approximately half of the P. scaber individuals attempted at least once to climb 

the walls of the trough.  This is a significant experimental error as the attempt of P. scaber to 

climb up the walls was not accounted for in the experimental design; and only horizontal 



   

 

distance was measured.  Additionally, there were many possible sources of biological variation 

such as age, health and size.  Larger, younger, and physically fitter individuals would be 

expected to travel farther than smaller, older and less physically fit individuals.  For this reason, 

the approximate length and width of each individual of all replicates of both trials were measured 

and recorded.  In particular, the C.I. in Trial 2 for mean distance traveled at 0.30 mL H2O/g soil 

was very large at 62.3 ± 15.7 cm as shown by Figure 2 in the Results section of this report.  This 

is partly due to one individual that traveled 90.2 cm.  Otherwise, the C.I. were fairly consistent in 

size across treatment levels for both trials. 

Waloff (1941) and Warburg (1964) found that P. scaber tended to move less and have 

more 30-second periods without movement at higher humidity levels, which agrees with the 

results of this experiment.  Additionally, Gunn (1937) also supports this experiment’s results, 

having found P. scaber to be very active in dry air and often remaining still in very humid air.  

Although these researchers studied the factor of air humidity and not soil moisture, the response 

appears to be the same as they are both of similar nature. 

  



   

 

CONCLUSION 

 

The results allow rejection of the null hypothesis Ho and support for the alternate 

hypothesis Ha which says that soil moisture level will have an effect on the amount of movement 

in Porcellio scaber as measured by the distance traveled during one minute.  P. scaber does not 

have wax on its exoskeleton and consequently its body fluids readily evaporate in an 

environment that is not sufficiently moist.  Therefore, when P. scaber is in an environment of 

relatively low soil moisture level, it moves more in order to find a place of sufficiently high soil 

moisture. 
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