
Assessing biodiversity through high-throughput-sequencing

to monitor plant and soil health

Annelies Haegeman, Jochem Bonte, Jane Debode, Kris De

Jonghe, Wannes Dermauw, Caroline De Tender, Negin

Ebrahimi, Kurt Heungens, Tom Ruttink, Dieter Slos, Kris Van

Poucke, Lieven Waeyenberge & Johan Witters

Flanders Research Institute for Agriculture, Fisheries and Food (ILVO), 

Burgemeester Van Gansberghelaan 96, 9820 Merelbeke, Belgium

contact: annelies.haegeman@ilvo.vlaanderen.be

Mission and goals
At the ILVO Plant Sciences Unit, one of our key missions is to

ensure healthy crops for a sustainable agricultural production.

In this context it is important to monitor the biodiversity of
harmful and beneficial (micro-)organisms in the

immediate environment of plants. In recent years, we

developed several methods to create genomic fingerprints of micro-

organism communities in the plant’s environment by means of

high-throughput sequencing of DNA or RNA.

High-throughput sequencing
Next Generation Sequencing (NGS) is a method to

sequence millions of pieces of DNA or RNA in parallel. The

most popular technologies are Illumina and Oxford
nanopore sequencing. Depending on the way of processing

of the nucleic acids, the so-called library preparation, a

selection of (c)DNA fragments is sequenced.

Genotyping-by-sequencing (GBS)
DNA is fragmented using restriction
enzymes and ligated to indexed

sequencing adapters. After size-selective PCR

amplification, a representative set of

fragments is sequenced. Individuals can be

compared by presence/absence of

fragments, and sequence
polymorphisms within the fragments.

Metabarcoding
A DNA fragment or “barcode” is PCR-

amplified using universal primers

targeting a certain organism group
such as bacteria (16S rRNA), fungi (ITS),

nematodes (18S rRNA) or insects (COI).

Barcode sequences are assigned to a certain

taxon by comparison to a curated taxonomic

reference sequence database, and the

relative abundance per taxonomic group is

quantified based on the number of barcode

sequences per sample.

Metatranscriptomics
Total RNA is extracted and converted to

cDNA. Depending on the sample type, rRNA

of plants or bacteria can first be depleted

using special kits. Remaining fragments are

sequenced and compared to sequence

databases for taxonomic assignment. This is

an untargeted method to study the global

taxonomic composition of a sample.

Species-level taxonomic assignments are

less accurate compared to metabarcoding.

Genetic diversity within species (pools)

• Genotyping pools of individuals

• Allele frequency profiling

• Population-scale genetic comparisons

Genetic diversity within

species (individuals)

• Genotyping individuals

• High resolution 

phylogenomic trees

• Epidemiological tracking

Tracking sources of Verticillium

nonalfalfae infections in hops, 

find differentiating markers 

between lethal and non-lethal

strains

Genetic differentiation of 

Thrips tabaci populations

in relation to crop species 

and geographical location

Inter-species hybrid detection in the genus Phytophthora

Soil nematodes as bio-

indicators of soil quality

Monitoring insect 

biodiversity (pests and 

their natural enemies)

Soil resilience: changes in the soil or 

substrate microbiome (bacteria, fungi) 

after addition of soil amendments
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• Genotyping individuals

• Reference-free analysis

• Inter-species relationships 

and hybrid detection

Detection of viruses and viroids

Identification of possible virus vectors

Complete disease screening of 

propagation material for certification
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