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Planktothrix pseudagardhii Suda & Watanabe, nom.
nud.

Raphidiopsis raciborskii (Woloszynska) Aguilera et al.
Discostella sp.
Fragilaria sp.

Fragilaria longifusiformis ssp. eurofusiformis Lange-
Bertalot & S.Ulrich

Ulnaria japonica (F.Meister) Tuiji
SRS RICI R 7= DI ZTIRR
Dolichospermum minisporum sensu Ohtsuka et al.

Achnanthidium catenatum (Bily & Marvan) Lange-
Bertalot

Uroglenopsis sp.
Cymbella compactiformis B.Liu & D.M.Williams
Sellaphora constrictum Kociolek & Q-M.You
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“Planktothrix pseudagardhii”
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2. Raphidiopsis raciborskii
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3. Discostella sp.
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4. Fragilaria sp.
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5. Fragilaria longifusiformis
Ssp. eurofusiformis
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6. Ulnaria japonica
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1. Do//chospermum minisporum sensu Ohtsuka et al.
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2. Achnanth/d/um catenatum
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3. Uroglenopsis sp.

[

o RREBIL1977F D 0 BB THRKFAZKL TE/1-ET, —
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4. Cymbella compactiformis
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5. Sellaphora constrictum
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THbERREINTW - (RA - MNE, 2018) .

« 2023FEN B, ANEARHANHTEE L., —KFH. 3
UHEEROELBICRDAZEDND 5T SLMNDA)I
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jan/sch//\ Microseira wollei,
Dolichospermum minisporums,
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Caution! Alien microalgae in Lake Biwa and its catchment area. Taisuke Ohtsuka* (Lake
Biwa Museum), Takeshi Negoro (Lake Biwa Museum). Shinya Sato (Faculty of Marine
Science and Technology, Fukui Prefectural University), Kanako Ishikawa (System Analysis
Division, Lake Biwa Environmental Research Institute) and Akihiro Tuji (Department of
Botany, National Museum of Nature and Science)

*Cormesponding author

In recent years, new microalgae have been discovered one after another in the Lake Biwa Basin, some of which have pro-
liferated to form blooms. Among them we present five species of alien microalgae (including possible ones) recently
discovered in the Lake Biwa Basin that are forming or may soon form HABs (Harmful Algal Blooms). Cymbella janischii
is an invasive diatom native to North America In 2022, its invasion was confirmed in the Ado River for the first time in the
Kinki region. Blooms of this species cover nverbeds as thick viscous colonies and adversely affect the growth of sweetfish,
Plecoglossus altiveliz. A benthic cyanobacterium Microseira wollei was discovered in the South Basin of Lake Biwa in
2012. Initially, it was thought to be an alien species native to North America, but genetic analyses revealed that it is genet-
ically different from the North American population at the level of a separate species. It covered the bottom of the lske as
thick mats and adversely affected the growth of bivalves and aquatic earthworms. In the Lake Biwa Basin blooms due to
new cyanobacteria were observed for three consecutive years from 2020. Dolichospermum minisporum which bloomed in
the South Basin of Lake Biwa in September 2020 was found to produce geosnun a2 musty odor substance. “Plankrothrix
pseudagardhii” bloomed in Lake Nishino in October 2021; it was the first discovery of this species from Japan In 2022,
Raphidiopsis raciborzkii, which has been considered tropical, bloomed at a poad of Lake Biwa Museum from October to
December when the water temperature dropped. One of the reasons why cyanobacterial blooms continue to occur in Lake
Biwa despite improved water quality may be the continuous emergence and bloom formation of new species of cyanobac-
teria.

Keywords: Baas Becking's hypothesis, endemism of microorganisms, Ken-ichiro Negoro, phosphorus in the
sediment, The Lake Biwa Ordinance

EE: H#EMECIHESF, FROBRERENKSLEREN, TO-RIETAERHL TN —LERBRLTVD,
FOPRAEENFOTESELLIMEAS{TENTHE, FHTRIILAFMAOKREREOSS, HABs (
Harmful Algal Blooms ; H HME 7 /L—24) FERLEL, HVWHECFOTEELESS S BEBN T, X7
BIFENIAIT C\mbmna_)nr_.rhul EEREOHA XM THD, 202 FiIERETMHT, ZR)|~O@AHR
BEIAE, THLAAXEETILNRESNOERBEELLCHE, To2oARLRYCBESERITZT, BEES

MESAFRESRER W70 8
*e-mail: ohtsuka-taisuke@biwahaku jp
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Dlatoms presumed to have
recently invaded Lake Biwa
Basin in Central Japan.

ther3e are many Other diatomi
--species which-are presumed to -

be introduced from a distant -
~ place in the world.

* They are not aIways invasive,

~ but some of them form blooms.
and_ may have negative impacts
on aquatic environment.
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1. Cymbella distalebiseriata-liyangensis
species complex

* From the Lake Biwa Basin, we
found eight diatom species (incl.
C. M) presumed to be -
introduced from outside Japan
during the three years after -
2020. :

2. Cymbella compactiformis
3' Sel/aphora tanghongqUii (?) . ;Ohtsuka b;rou ht anii dis ersed them.
. . .. \Nhy dld >IsaEle'g[)onttakeiserlous\v N PP
4- Cymbella janISChII these : * Dhtsuka and his mefry companions began to work hard to
: : f\nd out. : : : : :
H 4 . >Itm3yhetrue
5' Gomphonels mInUta : d I ato m : . The diatoms that have recent\y appeared in the lake Biwa
. . . . . : : : : Basm are various in .the|r presumed orlgms and habltat
6. Fragilaria longifusiformis ssp. S| hew faces S I s s Syt
eurOfUSifOf'miS d ebut . However it can be pomted out that the followmg tommon
R R “ooo o factors may facilitate the invasion and: proufe‘ranon of alien
: : species of diatoms. -
7. Achnanthidium catenatum | oneafter | Mo
) . . : a n Ot h e r ? : R Incr:ea.ses in vacant niches due to ;.':.hanges in the local
8' Fragllarla SGXOpIClnCtOnICG : : . : : aquatic environment and global climate change.




Cyanobacterial water blooms in Lake Biwa -revisiting 40 years of history

Taisuke Ohtsuka' Takeshi Negoro!, Akihira Tuji?, Yuko Nilyama?, Kanako Ishikawa® and Satoshi Ichise®

1 Lake Biwa Museum, 1081 Oroghimo. Kusatsu, Shiga 525-0001, Japan,

2 National Museum of Nature and Science, 4-1-1 Amakubo, Tsukuba, Ibaraki 305-0005, Japan

3 Lake Biwa Erwvironmental Research Institule. 5-34 Yanagasaki. Otsu, Shiga 520-0022, Japan
*E-mail: chtsuka-taisuke@biwahaku.jp
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Cyanobacterial water
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