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琵琶湖で新たにブルームを形成するようになった微細藻類の 

分類学的・水処理生物学的研究 

滋賀県立琵琶湖博物館 
大塚 泰介 総括学芸員 



•
•
•

1. Planktothrix pseudagardhii Suda & Watanabe, nom.
nud.

2. Raphidiopsis raciborskii (Woloszynska) Aguilera et al.
3. Discostella sp.
4. Fragilaria sp.
5. Fragilaria longifusiformis ssp. eurofusiformis Lange-

Bertalot & S.Ulrich
6. Ulnaria japonica (F.Meister) Tuji

•
1. Dolichospermum minisporum sensu Ohtsuka et al.
2. Achnanthidium catenatum (Bílý & Marvan) Lange-

Bertalot
3. Uroglenopsis sp.
4. Cymbella compactiformis B.Liu & D.M.Williams
5. Sellaphora constrictum Kociolek & Q-M.You

•
•
•
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1. “Planktothrix pseudagardhii”

• 2021 10

•

Oscillatoria tenuis Planktothrix agardhii

•

2. Raphidiopsis raciborskii

• 2022 10 12

•

•
25

15
30

• 15

• 2023 6 10
7 9 108 /L
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3. Discostella sp.

• 3-5 μm
• 2021 1-2

• 1979

• Discostella sp. Kasumi 

• Chang & Chang-Schneider (2008) Discostella nana (Hustedt) T.P.Chang

Hustedt
(1957) Simonsen (1987) 

•

• 2023 12
Discostella lakuskarluki (Manguin ex Kociolek & Reviers) Potapova et al.

•
2023 11

10 μm

4. Fragilaria sp.

• Fragilaria crotonensis
F. crotonensis

• F. crotonensis
90

• rBCL
Fragilaria crotonensis

Fragilaria longifusiformis ssp.
eurofusiformis

• 2020

2014 2
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5. Fragilaria longifusiformis
ssp. eurofusiformis

• Ulnaria Fragilaria

• 2021-2022
Ulnaria

japonica.

•

2022

• 2024 1

Ulnaria japonica

• Van de Vijver et al. (2023) 26th International
Diatom Symposium Fragilaria

3

F. longifisiformis

6. Ulnaria japonica

• Synedra acus

• 2021 12

Tuji (2009) Ulnaria

•

• U. japonica

SEM U. japonica

•
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1. Dolichospermum minisporum sensu Ohtsuka et al.

• 2020
Dolichospermum minisporum

(M.Watanabe) Tuji & Niiyama
• geosmin

2020
2022

•
(2022) (2023)

(2023) 

•

Dolichospermum

D.
minisporum

2023 8 10

2. Achnanthidium catenatum

• Achnanthidium
2

• 2021

4 107 cells/L
• 2010

, 2013
• 2022

• (2023) 
44

10 μm

2023/1/17

2023/4/10
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3. Uroglenopsis sp.

• 1977

Uroglenopsis americana (G.N.Calkins)
Lemmermann

• 2022 4

2

• U. americana
Uroglenopsis botrys

(Pascher) Pascher

•

4. Cymbella compactiformis

• 2020
Liu et al. 2020

• 2020

•
, 2023

•
Cymbella janischii

Cymbella subturgidula Cymbella
tumida
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5. Sellaphora constrictum

• 2021

• 2015
, 2018

• 2023

• 2022
Sellaphora tanghongquii Ni et al.

•
2018 S. tanghongquii

•

10 μm

• 2023 2

•

•

Cymbella
janischii Microseira wollei
Dolichospermum minisporum
Planktothrix pseudagardhii

Raphidiopsis raciborskii 5

1
! 
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2
Diatoms presumed to have 
recently invaded Lake Biwa 
Basin in Central Japan. 

• 2023 8 9
26
2020

8
1. Cymbella distalebiseriata-liyangensis

species complex
2. Cymbella compactiformis
3. Sellaphora tanghongquii (?)
4. Cymbella janischii
5. Gomphoneis minuta

6. Fragilaria longifusiformis ssp.
eurofusiformis

7. Achnanthidium catenatum

8. Fragilaria saxoplanctonica

3
Cyanobacterial water 
blooms in Lake Biwa -
revisiting 40 years of history

• 2023 11
20

1983
40

•
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•

Fragilaria longifisiformis ssp. eurofusiformis Raphidiopsis raciborskii

•

Discostella sp., Fragilaria sp. 

•
Uroglenopsis sp. Dolichospermum minisporum sensu Ohtsuka et al. 

•
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2023

Achnanthidium
catenatum 44 2023 5 13

Ohtsuka T, Negoro T, Izumino H, Sato S,  Tuji A. Diatoms presumed to have recently invaded Lake Biwa Basin 
in Central Japan. The 26th International Diatom Symposium, Aug. 29th, 2023, Yamagata Terrsa.

Ohtsuka T, Negoro T, Tuji A, Niiyama Y, Ishikawa, K, Ichise S. Cyanobacterial water blooms in Lake Biwa -
revisiting 40 years of history. 20th International Conference on Harmful Algae, Nov. 6th, 2023. Grand 
Prince Hotel Hiroshima.

Tuji A, Niiyama Y, Ohtsuka T, Nakagawa M, Ichise S. Taxonomy and phylogeny of geosmin-producing 
Dolichospermum species. 20th International Conference on Harmful Algae, Nov. 10th, 2023. Grand Prince 
Hotel Hiroshima.

59
2023 11 18

(2023) Raphidiopsis raciborskii
59: 27-32.
(2023) 3 Cymbella compactiformis

Diatom 39: 47-53.

(2023)
45: 25-38.

琵琶湖で新たにブルームを形成するようになった微細藻類の分類学的・水処理生物学的研究 滋賀県立琵琶湖博物館　大塚 泰介　総括学芸員

2-11



 
 

前塩素処理・粉末活性炭処理を用いた超親水性溶存有機物の制御 

京都大学大学院 地球環境学堂 
多田 悠人 助教 



DOM

1
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2

DOM

(Haloacetic acids; HAAs) 

3 6

2015 , DCAA TCAA
 

10 μg/L

3

TCAA
30 μg/L

DCAA
30 μg/L

MCAA
20 μg/L
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DOM

HPLC
HILIC

23 TCAAFP1)

4

23 25

DOM

1) , 2019

DOM HAAFP 2)

TCAAFP

5

0

5

10

15

O3 GAC

TC
AA

FP
 (

g/
L)

O3 GAC
0

20

40

60

80

100

O3 GAC

TC
AA D

O
M

(%
)

TCAAFP (μg/L)
TCAAFP (μg/L)

DOM

O3 GAC

2) , 3
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G. semen, M. bacillata, G. latum 

TCAADCAA

HAA

HAA 3)

HAA

DOM 4)

4)

10 kDa 4)

+ 4)

7

3) , 30 , 2018.
4) Tada et al, Science of the Total Environment 879 (2023): 163000.
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5)

: 

8

5) Jiang, Jingyi, et al. Environmental science & technology 51.6 (2017): 3435-3444. 

9

HAA DOM
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10

DOM

HAA
Gonyostomum semen
Merotrichia sp.

11
HP

前塩素処理・粉末活性炭処理を用いた超親水性溶存有機物の制御 京都大学大学院 地球環境学堂　多田 悠人　助教

3-6



HILIC

12

UVHILIC 

254 nm
HAAFP 
(4000QTrap, Sciex)

N2

1.5 mM
+
0.5 mL/min 22–25, 25–28

DOC
(TOC-VCSN, Shimadzu)

100/400

: 200 mL
: 800mL

: 800mL

2 mL

HAA
13

15

(0.7  0.2 μm)

UF 3 kDa

UF

(Oasis MCX)

HAA

HAA

DOC 0.1, 1 mg C/L
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HAAFP 14

: 1.5 mL
HPLC

NH4Cl: 50 mg/L
LC-MS/MS

PBS: 5 mM pH=7
: 

DOC 10 mgCl2/L, 

24 h, 
20 C

HAAs 

UVmini-1240, 
Shimadzu

DPD (@ 515 nm)

LPD
Norit SA  Super

pH 7.0 0.2 mM PBS
1 h
11, 74 mg/mg C
5, 10, 15, 30, 100 mg/L

15
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LPD
Norit SA  Super

: 1h
: 0.5, 1.0, 2.0 mg/L 

16

PAC
3.0 – 45 Al2O3 mg/L

HAAFP, pH, 

17

5 min/150 rpm 30 min/40 rpm 30 min
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pH : 7 5 mM PBS
: 0.5, 1.0, 2.0 mg/mg C

18

O
O

1
2
3

19
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DOM

20

DOC 
21

0

1

2

3

4

D
O

C
 (m

g 
C

/L
)

25-28
22-25

mg/L
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