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eDNA reveals under-estimated
diversity of pondweeds
KUZMINA MARIA L., THOMAS W. A. BRAUKMANN, AND EVGENY V. ZAKHAROV
Abstract
Premise of the study: The detection of environmental DNA (eDNA) using high-throughput sequencing (HTS) has rapidly emerged as a method to detect organisms from environmental
samples. eDNA studies of aquatic biomes have focused on surveillance of animal species with less emphasis on plants. Pondweeds are important components in fresh water
ecosystems, serving as the bioindicators of water quality. Morphological identification and monitoring of pondweeds is difficult due to microscopic and seasonably limited characters
worsen by lower accessibility of aquatic habitats compared to terrestrial ones.
Methods: An eDNA protocol was developed to detect pondweeds in water samples using eDNA markers with high species level discriminatory power (atpB-rbcL and ITS2). The water
samples were collected from three sites along the Grand River at the rare Charitable Research Reserve, Ontario (RARE). The short fragments were amplified from eDNA using highly
specific primers targeting genera from Potamogetonaceae (Potamogeton, Stuckenia and Zannichellia) and sequenced using as Ion Torrent PGM. The OTUs were assigned to the
taxonomy on species level using local DNA reference library and GenBank.
Results: Four species were detected at RARE using eDNA: two species earlier documented at the same site during ecological survey (Potamogeton crispus and Stuckenia pectinata) and
two species not previously observed at rare (Potamogeton foliosus and Zannichellia palustris).
Discussion: Our targeted approach to track the species composition of pondweeds in freshwater ecosystems revealed underestimation of their diversity. This result suggests that eDNA
can be an efficient tool for monitoring plant diversity in aquatic habitats, indicating location of species at risk and as a "fingerprint" for biological community.

Species of pondweeds detected with eDNA in water
samples from RARE, the Grand River, Ontario
• Stuckenia pectinata
• Potamogeton crispus
• Potamogeton foliosus
• Zannichellia palustris

Previously documented at RARE
during ecological survey (Telfer et
al, 2015)
New to the RARE checklist

The water samples were collected at the Grand River,
property of the rare Charitable Research Reserve (RARE),
Ontario, with massive occurrence of Stuckenia pectinata

Overall number of reads (abundance) and OTUs obtained with
eDNA markers

Number of reads and OTUs assigned to pondweeds; number of
species of pondweeds detected by eDNA markers.

Number of reads assigned to taxonomy using local reference library (dx.doi.org/10.5883/DS-POTAM) and GenBank
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