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Rationale:  
Natural England assesses soil biodiversity as part of our monitoring across 40 
National Nature Reserves to detect long-term environmental trends. Tullgren 
extracts of soil mesofauna are proving challenging to identify using trained 
volunteers.  Could metabarcoding be a rapid, cost-effective approach for 
monitoring soil mesofauna and characterising their communities? 
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Conclusions: 
• Metabarcoding shows good potential for rapid 

characterisation and monitoring of soil mesofauna 
communities, but better COi primers are needed for some 
groups and for bulk soil approaches. 

• More effort to generate barcodes for more soil species will 
help identify realistic soil communities. 

Two sets of six samples were taken from  
three chalk grasslands: ancient species-
rich, agriculturally improved and 
naturally reverting grassland. 
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Compatibility: All approaches showed  distinct and congruent 
differences in soil communities between grassland types. Above: 
first and second axes from non-metric multidimensional scaling 
analysis. 
Methods: The minibarcode primers used for COi analysis of bulk soil 
resulted in poor amplification, and require more optimisation. 
Folmer primers worked well for collembola and oribatids in Tullgren 
extracts. 
 

Results:  
Community composition:  
18S rRNA represented 
broad soil communities 
(mesofauna, plants, 
algae, fungi and protists) 
but gave a poor match to 
ecologically appropriate 
species in GenBank. 
There were more 
collembola OTUs in 
agriculturally improved 
grassland and more acari 
in the species-rich 
grassland soil in Tullgren 
extracts. 
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Intensive Grassland 
Lepidocyrtus-cyaneus 

(Entomobryidae) (95% match) 

Isotoma-caerulea 
(Isotomidae) (94% match) 

Isotoma-anglicana 
(Isotomidae) (94% match) 

Unidentifiable  DNA 

Parisotoma-notabilis 
(Isotomidae) (94% match) 

Parasitidae (95% match) 

Achromobacter-xylosoxidans 
(Alcaligenaceae) (90% match) 

Pseudosinella-alba 
(Entomobryida) (94% match) 

Tectocepheus-sp-
BOLD-AAM7998 

(Tectocepheidae) 
(83% match) 

Sminthurinus-aureus 
(Katiannidae) (94% match) 

Achaeta-cf-bohemica-PDW-
2010 (Enchytraeidae) (84% 

match) 

Pachylaealpidae (87% match) 

Bdellidae (83% match) 

Others (>1% of sample) 

Improved Grassland 

Folsomia-quadrioculata 
(Isotomidae) (87% match) 

Conosanus-obsoletus 
(Cicadellidae) (94% match) 

Scheloribatidae sp. 0 (92% 
match) 

Stenaphorura-denisi 
(Tullbergiidae) (95% match) 

Scheloribatidae sp.1 (94% 
match) 

Sminthurinus-aureus 
(Katiannidae) (94% match) 

Lepidocyrtus-cyaneus 
(Entomobryidae) (95% match) 

Unidentified DNA  
(0% match) 

Oppiidae (96% match) 

Isotoma-caerulea 
(Isotomidae) (94% match) 

Anolis-sp-2-MDC-2011 
(Iguanidae) (81% match) 

Carabus-huangi (Carabidae) 
(75% match) 

Lithobius-valesiacus 
(Lithobiidae) (84% match) 

Eueremaeus-oblongus 
(Eremaeidae) (80% match) 

Mycobates-sp-BOLD-AAZ5801 
(Mycobatidae) (79% match) 

Tipula-paludosa (Tipulidae) 
(96% match) 

Others <1% of sample 

Ancient Semi-natural 

COi OTU abundance and matches in two samples  

Morphological identification 18S rRNA Tullgren extracts 

18S rRNA from bulk soil COi from Tullgren extracts 

Long-Term 
Monitoring 
Network 
(LTMN) Sites 

The de-novo site-specific 
database  significantly improved 
matching of COi metabarcode 
OTUs over GenBank alone, 
describing more ecologically 
realistic communities. 
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