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Verification and quantification of export of organic carbon from coastal
vegetated ecosystems to outer ocean and subsequent long-term sequestration

Miyajima, Toshihiro
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Toward comprehensive evaluation of the long-term organic carbon (0C)
sequestration by coastal vegetated habitats such as seagrass beds and mangroves, we developed a
molecular-based technique to quantitatively evaluate the amount of OC exported from the habitats to
the open ocean and sequestered in offshore sediment. We developed a real-time PCR technique for
detecting DNAs from specific plant species to establish a method for rigorous quantification, and
also attempted to convert DNA concentrations in sediments to OC concentrations derived from the same
plant species. This method was then applied to several real offshore sediment samples, and used in
conjunction with a model to estimate the sedimentation rate in the same zone, to finally enable
estimation of the rate of sequestration of specific plant-derived OC into the sediment. The
efficiency of the method was demonstrated through the case study conducted for offshore sediments
around Okinawa Trough.
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Target Species or Species i 2 DNA
Group Complex Gene Sloop Efficiency R Polymerase
Rhizophora mucronata s ~3.60 0.89 0.9 B
MatK -341 0.96 0.99 AB
- Bruguiera gymmorrhiza s ~3.64 0.88 099 B
s MatK —3.06 112 099 AB
Sonneratia alba s ~334 099 0.9 AB
MatK -3.33 1.00 0.99 AB
Enhalus acoroides s -329 1.02 0.99 AB
MatK -332 1.00 0.99 AB
Cymodocen rotundata s —-342 096 0.99 AB
MatK —345 0.95 1.00 AB
Seag_rass Thalassia hemprichii ITs -3.28 1.02 0.99 AB
festropicnl zone) MatK —324 1.04 0.99 AB
Halophila ovalis
Gt thge) ms -344 095 0.99 AB
Cymodocea serrulata s -334 0.99 0.9 AB
Halodule uninervis s -3.39 097 1.00 AB
Zostera marina s —3.40 097 0.9 AB
Seag::s;amﬁc ALY —— Zostera caulescens Irs -3.24 1.04 0.99 AB
Phyllospadix iwatensis s -331 1.01 1.00 AB
Undaria pinnatifida s —351 093 0.9 B
Saccharina japonica s -342 096 1.00 B
Fhesophyoees Saccharina longissima col 33 099 099 AB
(single species)
Ecklonia kurome s ~342 096 1.00 AB
Sargassum horneri s -349 0.94 0.99 AB
Sargassum spp. s -347 0.94 099 AB
Bactrophycus spp. s —3.40 097 0.99 AB
Phaeophyceae, Rhodophyta
and Chlorophyta Ulva spp. ITs ~3.40 097 0.9 AB
(Species complex) Neopyropia spp. s —3.40 097 1.00 AB
Ecklonia/Eisenia spp. s -3.37 098 0.99 AB
Saccharina spp. ITs =321 1.05 0.99 AB
. . . Crassostrea zhanjiangensis ol —3.46 0.95 0.99 AB
Ammodytes hexapterus CYTB —348 097 0.9 AB
DNA polymerase A:SsoFast Probes Supermix with ROX, B:iQ Multiplex Powermix
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