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During my doctoral program, my research has focused on
phytoplankton stoichiometry, with the guidance of Professor
Nakano at CER. This experience enabled me to cultivate a diverse
range of phytoplankton species under controlled laboratory
conditions. Notably, during the cultivation of the green alga
Chlorella vulgaris, | made an interesting observation - the potential
for nitrite (NO;") to accumulate in the growth medium under
specific conditions.

Nitrite, as a crucial intermediate in various nitrogen (N)
transformation processes, is typically found in low concentrations
in natural aquatic environments. However, it can accumulate
under certain circumstances. The accumulation of nitrite in aquatic
systems has the potential to significantly impact microbial nitrogen
flux, phytoplankton dynamics, and carbon fixation. Additionally,
such accumulation may contribute to the emission of nitrous oxide
(N,0), a potent greenhouse gas known for its detrimental effects
on the stratospheric ozone layer. Understanding the underlying
mechanisms of nitrite accumulation in aquatic ecosystems is,
therefore, essential for gaining a comprehensive understanding of
nitrogen dynamics in the environment.

The intricacies of nitrite accumulation in aquatic systems remain a
topic of ongoing investigation. Nitrifiers (involved in nitrification)
and phytoplankton (partial nitrate assimilation by phytoplankton)
have been identified as potential sources of nitrite accumulation in
the euphotic zone of aquatic systems (Fig. 1). However, debates
regarding the precise roles of these entities persist, with no definitive
consensus reached.

In the forthcoming two years, while based at the Koba lab within
CER, I aim to investigate deeper into the formation and fate of NO,”
in aquatic systems, employing N stable isotopic analysis. Isotopic
analysis of nitrite (including 8" Nhitrite and 8'®Onitrite) is a well-
established method for exploring the sources, sinks, and turnover of

nitrite in aquatic systems. Nevertheless, several questions remain to
be addressed.

First and foremost, it is imperative to identify the specific
environmental conditions that trigger nitrite accumulation.
Furthermore, the extent to which nitrite accumulation is attributed
to phytoplankton release or nitrification (Fig. 1) remains uncertain.
This distinction holds significant implications, not only for
reevaluating nitrogen cycling but also for accurately defining
and estimating new production in the euphotic zone of aquatic
environments.

We have commenced water sampling for nitrite analysis in Lake
Biwa, although in its early stages. Regular sampling is conducted
in the north basin of Lake Biwa every month (Fig. 2), spanning
from the surface to a depth of 90 meters. We have also initiated
the exploration
of water sample
concentration using

resin adsorption
techniques in an
attempt to detect
isotopic signatures
of low-concentration
nitrite species (Fig.
3). Additionally,
from 2024 onwards,
I plan to extend
my research to
encompass other
lakes with distinct
environmental
conditions compared
to Lake Biwa.
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Which is dominant for nitrite accumulation:
(a) phytoplankton release or (b) nitrification?

A Fig. 1 Schematic of nitrite cycling processes and nitrite accumulation in the euphotic zone of

Nitrification

A Fig. 3 Experimental nitrite concentration via
resin adsorption
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Ishida A, Yamaji K, Nakano T, Ladpala P, Popradit A, Yoshimura K, Saiki S-T, Maeda
T, Yoshimura J, Kohei Koyama K, Diloksumpun S, Marod D (2023) Comparative
physiology of canopy tree leaves in evergreen and deciduous forests in lowland Thailand.
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Nature Ecology & Evolution 7: 1432—1443.

Suzuki SS, Baba YG, Toju H (2023) Dynamics of species-rich
predator—prey networks and seasonal alternations of core species.
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10.1016/j.foreco.2023.121306

Hanya G, Yoshihiro S, Yamamoto H, Ueda Y, Kakuta F, Hiraki M, Otani Y,
Kurihara Y, Kondo Y, Hayaishi S, Honda T, Takakuwa T, Koide T, Sugaya S,
Yokota T, Jin S, Shiroishi I, Fujino M, Tachikawa Y (2023) Two-decade changes
in habitat and abundance of Japanese macaques in primary and logged forests in
Yakushima: Interim report. Forest Ecology and Management 545: 121306. DOI:
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Mishina T, Chiu M-C, Hashiguchi Y, Oishi S, Sasaki A, Okada R, Uchiyama H,
Sasaki T, Sakura M, Takeshima H, Sato T (2023) Massive horizontal gene transfer
and evolution of nematomorph-driven behavioral manipulation of mantids.
Current Biology 33(22): 4988-4994. e5. DOI: 10.1016/j.cub.2023.09.052
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