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Molecular barcodes for soil nematode identification
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Abstract

Using a molecular barcode, derived from single-specimen polymerase chain reaction (PCR)
and sequencing of the 5" segment of the small subunit ribosomal RNA (55U) gene, we have
developed a molecular operational taxonomic unit (MOTU) scheme for soil nematodes.
Individual specimens were considered to belong to the same MOTU when the sequenced
segment of 450 bases was > 99.5% identical. A Scottish upland Agrostis-Festuca grassland
soil was sampled, using both culture-based and random selection methods. One hundred
and sixty-six cultured isolates were sequenced, and dustered into five MOTU. From 74
randomly sampled individuals across the study site, 19 MOTU were defined. A subsequent
sample of 18 individuals from a single subplot contained eight MOTU, four of which were
unique to the single subplot sample. Interestingly, seven of these MOTU were not present
in the culture-independent sampling, Overall, a total of 23 MOTU were defined from only
240 sequences. Many MOTU could readily be assigned to classical, morphologically
defined taxonomic units using a database of 55U sequences from named nematode species.
The MOTU technique allows a rapid assessment of nematode taxon diversity in soils.
Correlation with a database of sequences from known species offers a route to application
of the technique in ecological surveys addressing biological as well as genetic diversity.
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Introduction

Measurement of meiofaunal diversity and abundance is an
important but time consuming process. Morphological
identification of individual organisms to named species is
often not technically possible due to sheer abundance,
small size, and lack of expert knowledge of the groups
encountered. This is especially true of nematodes, whose
diversity in scils and sediments remains essentially
unknown. Surveys of benthic sediments suggest that the
total species number for marine nematodes may exceed
1 million (Lambshead 1993; Lambshead 2001), with only
a few thousand described in the scientific literature
(Malakhov 1994; De Ley & Blaxter 2001). In terrestrial
systems, nematode diversity appears to be under-reported
{Lawton etal. 1998), with, for example, only about 200
species of soil nematodes being described from the British
Isles (Boag & Yeates 1998). The maximum number of
nematode taxa described from a single soil site is 228 from
a prairie in Kansas, USA (Orr & Dickerson 1966; Boag &
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Yeates 1998). Given that many (or most} nematode species
have yet to be formally described morphologically (Platt
1994), a robust and transferable system of identification,
applicable to all individuals and taxa, is sorely needed.

As terrestrial nematodes can easily exceed one million
individuals per square metre of soil, it is likely that any
attempt to exhaustively describe a local nematode fauna
will become an undertaking of monographic proportions.
In addition, many taxa can be diagnosed only from adult
male- or female-specific structures, or from population
measures of relative morphological characters. In such
cases, larvae, individuals of the "wrong’ sex, or individual
specimens may not be identifiable. For many studies,
identifications are only made to generic level, and taxa
are designated as ‘genus x 1", ‘genus_x 2'. This precludes
simple correlation of surveys carried out by different
experts at different sites and times.

We approach this problem from a use-value perspective.
We would like to develop a method that is simple, un-
iversal and cross-compatible between surveys. We aim to
define operational taxonomic units {(OTU) relevant to the
study at hand. These OTU need not have any formal cor-
relation with published species descriptions, though such
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Metazoan species per phylum
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The Walrus and the Carpenter
Were walking close at hand;

They wept like anything to see
Such quantities of sand:
"If this were only cleared away," ~— &7
They said, "it would be grand!” e

"If seven maids with seven mops
Swept it for half a year.

Do you suppose,” the Walrus said,
"That they could get it clear?”

| doubt it,"” said the Carpenter,
And shed a bitter tear.

The Walrus and The Carpenter
Lewis Carroll
(from Through the Looking-Glass and What Alice Found There, 1872)







































































