
Conglobation in the Pill Bug, Armadillidium vulgare, as a
Water Conservation Mechanism

Authors: Smigel, Jacob T., and Gibbs, Allen G.

Source: Journal of Insect Science, 8(44) : 1-9

Published By: Entomological Society of America

URL: https://doi.org/10.1673/031.008.4401

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Insect-Science on 06 May 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Conglobation in the pill bug, Armadillidium vulgare, as a water
conservation mechanism

Jacob T. Smigel1,a and Allen G. Gibbs2,b

1College of Osteopathic Medicine, Midwestern University, 19555 North 59th Ave., Glendale, Arizona USA 85308
2School of Life Sciences, University of Nevada, Las Vegas, Nevada USA 89154

Abstract

Armadillidium vulgare,

Keywords: metabolic rate, terrestrial isopod, water loss, woodlouse
Correspondence: ajacob.smigel@azwebmail.midwestern.edu, ballen.gibbs@unlv.edu 3
Received: 20 June 2007 | Accepted: 25 August 2007 | Published: 28 May 2008
Copyright: This is an open access paper. We use the Creative Commons Attribution 3.0 license that permits unrestricted use, provided that
the paper is properly attributed.
ISSN: 1536-2442 | Volume 8, Number 44

Cite this paper as:
Smigel JT, Gibbs AG. 2008. Conglobation in the pill bug, Armadillidium vulgare, as a water conservation mechanism. 9pp. Journal of Insect Science
8:44, available online: insectscience.org/8.44

Downloaded From: https://complete.bioone.org/journals/Journal-of-Insect-Science on 06 May 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Introduction

Ligia

Porcellio Armadillidium

A. vulgare

A. vulgare

Armadillidium vulgare

A. nasat-
um A. vulgare

A. nastum A. vulgare

A. vulgare

A.
vulgare

Materials and Methods

Animal collection and maintenance

A. vulgare

Downloaded From: https://complete.bioone.org/journals/Journal-of-Insect-Science on 06 May 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Flow-through respirometry

Armadillidium vulgare

Armadillidium

Water loss at known humidity

Figure 1. An isopod subjected to forced conglobation by a dental rubber band.
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Table 1. Percent relative humidity produced at 18 ± 1°C
when an excess of a water-soluble salt is contained within an
enclosed space (Wexler 1992).

Compound RH (± 2%)

NaOH 6.0

CaCl2 32.1

Mg(NO3)2 53.8

KI 70.2

NaCl 75.4

Results

Water-loss rates measured using flow-
through respirometry

Table 2. Repeated measures ANCOVA for water-loss rates
from A. vulgare. Order refers to the order in which respiro-
metry measurements were performed.

Factor SS df MS F P

Intercept 3.038 1 3.04 33.743 <0.0001

Initial Mass 3.96 1 3.96 44.026 <0.0001

Sex 0.43 1 0.43 4.781 <0.0001

Order 0.044 1 0.044 0.489 0.49

Sex*Order 0.28 1 0.28 3.069 0.093

Error 2.16 24 0.09

Repeat 0.09 1 0.092 2.131 0.16

Repeat*Initial Mass 0.28 1 0.28 6.574 0.017

Repeat*Sex 0.017 1 0.017 0.396 0.054

Repeat*Order 0.078 1 0.078 1.799 0.19

Repeat*Sex*Order 0.21 1 0.21 4.927 0.036

Error 1.04 24 0.043
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Figure 2. Rates of water loss from male and female A. vulgare in free and conglobated states. Symbols: Closed, free; open, conglob-
ated; circles, females; triangles, males.

Metabolic Rates
Table 3. Repeated measures ANCOVA for CO2 release
from A. vulgare. Order refers to the order in which respiro-
metry measurements were performed.

Factor SS df MS F p

Intercept 0.342 1 0.34 0.04 0.84

Initial Mass 283.91 1 283.91 33.28 <0.0001

Sex 10.23 1 10.23 1.199 0.29

Order 121.84 1 121.84 14.28 0.002

Sex*Order 6.152 1 6.152 0.721 0.41

Error 127.96 15 8.53

Repeat 26.11 1 26.11 5.507 0.03

Repeat*Initial Mass 96.07 1 96.07 20.27 0.0004

Repeat*Sex 20.5 1 20.5 4.32 0.05

Repeat*Order 9.1 1 9.1 1.92 0.19

Repeat*Sex*Order 92.83 1 92.83 19.58 0.0005

Error 71.11 15 4.74
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Figure 3. Rates of CO2 release in male and female A. vulgare in free and conglobated states. Symbols: Closed, free; open, conglob-
ated; circles, females; triangles, males.
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Figure 4. Water loss of A. vulgare in free and conglobated states, after 3 h in humidities ranging from 6.0 to 75.4 %RH.
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