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Characteristics of collembolans
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• ~ 9000 known species of collembolans
• supposed to be between 50,000 to 65,000
• 100 new species are described in the latter 10 years 
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Checklist of the Collembola of the World. http://www.collembola.org
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Small 1-5 mm (min. 
0.12; max.17 mm)



Collembola (Lubbock 1870):

colla (Latin): glue
embolon (Greek): projection

Springtail: when furcula is 
released it springs the 
organisms into the air

Ventral tube

Furcula

Wingless hexapods with 
antennae always present
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Bellinger, P.F., Christiansen, K.A. & Janssens, F. 1996-2019.
Checklist of the Collembola of the World. http://www.collembola.org



Xiong et al., 2008

Characteristics of 

collembolans: 

Diversity 

Ecology of 

collembolans
Bioindication Conclusions



Bellinger, P.F., Christiansen, K.A. & Janssens, F. 1996-2019.
Checklist of the Collembola of the World. http://www.collembola.org
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Source: Bellinger, P.F., Christiansen, K.A. & Janssens, F. 1996-2019.
Checklist of the Collembola of the World. http://www.collembola.org
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Source: Bellinger, P.F., Christiansen, K.A. & Janssens, F. 1996-2019.
Checklist of the Collembola of the World. http://www.collembola.org
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3 pairs of 
Legs

Anal spines



Source: Bellinger, P.F., Christiansen, K.A. & Janssens, F. 1996-2019.
Checklist of the Collembola of the World. http://www.collembola.org
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Collembola

DIET

Commonly they consume fungal 

hyphae and spores

BUT

they can switch their diet if other 

resources become available

http://www.voyageafield.com
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Source: collembole.fr
By Philippe Garcelon
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According to gut content analyses
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Algae, lichens Litter material

Secondary

decomposers

Fungi, mycorrhiza

Characteristics of 

collembolans: Diet 

Ecology of 

collembolans
Bioindication Conclusions



Sexual Parthenogenesis

▪ Sexual dimorphism or not

▪ Indirect sperm transfer

▪ Deposition of spermatophore

▪ Controlled by Wolbachia 

bacteria

Bellinger, P.F., Christiansen, K.A. & Janssens, F. 1996-2019.
Checklist of the Collembola of the World. http://www.collembola.org
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Ecology of collembolans



Distribution

❑ Soil dwelling, wet or damp

surroundings

❑ Worldwide distributed

❑ 104-105 ind. m-2

❑ 60 to 80 species in forests

❑ 15 to 30 species in 

agricultural areas
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Epi-edaphic

Hemi-edaphic

Eu-edaphic

Gisin, 1960
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pH (3-8)

Temperature 
(7-25° C)

Umidity
(variable according
the species)

Texture (soils with 
high porosity)
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11
11

Form soil microstructure in 
weakly developed soils 

Release nutrients 

Some species make 
microtunnels

Degradation of organic 
matter and litter

Collembola are food
sources for many predatorsDisseminators of soil microbiota 

propagules in the soil

Rusek, 1998
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Collembolans as bioindicators
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Collembola optimum habitat
Which change in 
collembolan community?
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Organic matter

Water holding 
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Contamination
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SOIL 
QUALITY

Do soil abiotic and biotic properties always agree???
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6 Types of land uses

Study area: France

N° samples= 3,000

SUITMA=(Soil of Urban, 
Industrial, Traffic, Mining 
and Military Areas)



6 Types of land uses

Study area: France

(Soil of Urban, Industrial, 
Traffic, Mining and Military 
Areas)

N° samples= 3,000
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Contamination

Forest Urban Industrial Agricultural
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Does contamination exert any effect on 
collembolans?



Negative relationship between soil metal contamination and reproduction

Collembola standard organism: F. candida
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Collembola NON-standard organism: O. pseudostachinanus

Eu-edaphic
Laboratory test exposure
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Preference of collembolan on metal contaminated food

Collembola avoid 
higher contaminated 
food
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PAH contaminated soil

Collembolan exposed to increasing PAH concentrations
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Multigeneration exposure of collembolan to PAH concentrations

Reproduction after 5 generations Reproduction after 10 generations

Paumen et al., 2008



Functional traits of organisms

Functional trait is any morphological, physiological or 
phenological feature measurable at the individual level, from 

the cell to the whole-organism level (Violle et al., 2007)
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Performance
❑ the ability of an organism to grow, reproduce or survive
❑ linked to the fitness
❑ expression of one or more functional traits

Only when a trait influences a performance can be defined “functional” and it 
can affect ecosystem functions

Functional trait
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4 Types of land uses

Study area: Napoli district

N° samples = 90

Forest=functional traits 
related to stable 
environments

Agriculture=functional 
traits related to 
disturbed environments
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Collembolan group is bioindicator of several soil alterations
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Collembolan group is bioindicator of several soil alterations
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Sensitivity of collembolans depends of their functional traits 



Epi-edaphic
Easily found in 
disturbed environments
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Epi-edaphic

Hemi-edaphic

Easily found in 
disturbed environments

Sensitive to amount 
of organic matter
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Epi-edaphic

Hemi-edaphic

Eu-edaphic

Easily found in 
disturbed environments

Sensitive to amount 
of organic matter

Absent in very 
degraded soils
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Senstitivity of collembolans depends of their functional traits 


