Korean Journal of Environmental Biology

Korean J. Environ. Biol.

Note 42(1) : 127-134(2024)
ISSN 1226-9999 (print)
https://doi.org/10.11626/KJEB.2024.42.1.127 ISSN 2287-7851 (online)

ol ofid = S Aot =X 5 FIIE A Bryopsis plumosa(Hudson)
A H

Bloom of a green alga Bryopsis plumosa(Hudson) C. Agardh at

Songji Beach, Haenam, Korea

Hyun Il Yoo, Ji Woong Lee', So Mi Koh?, In Ho Kim2 and Eun Kyoung Hwang'*

Aquatic Plant Variety Center, National Institute of Fisheries Science, Mokpo 58746, Republic of Korea
'Seaweed Research Institute, National Institute of Fisheries Science, Haenam 59002, Republic of Korea
2Haenam Branch, JeollaNam-do Ocean & Fisheries Science Institute, Haenam 59046, Republic of Korea

Contribution to Environmental Biology
- This study of green algal blooms is vital for understanding their ecological impact, which includes nutrient cycling,
species interactions, and ecosystem resilience.
- The study contributes to biodiversity conservation efforts by identifying the impacts of algal blooms on marine ecosystems and
informing management strategies for sustainable coastal environments.
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Abstract: The feathery branched green alga Bryopsis plumosa (Hudson) C. Agardh
bloomed at Songji Beach, Haenam, Korea, in November 2022. A terrible stench was
present on the beach, and the bottom was covered in a thick green mat of green algae.
The alga was identified as B. plumosa, which is an opportunistic species currently
distributed worldwide. Dissolved inorganic nitrogen (DIN) and dissolved inorganic
phosphorus (DIP) were analyzed in the bloomed area and compared with those of other
vicinities. The DIN and DIP concentrations were 1.067 and 0.461 mg L™, respectively,
which were 6 to 19 times higher than the average concentrations on southwest coasts,
including Haenam. The B. plumosa bloom at Songji Beach in November 2022 appears
to have depended on DIN and DIP concentrations in seawater. In this study, we report
on the mass occurrence of B. plumosa, which appeared for the first time in Korea. This
occurrence was found to be closely related to the concentration of nutrients in seawater.
Therefore, it is necessary to manage the concentration of nutrients on land flowing into
coastal waters to control green algal blooms such as Bryopsis.
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HEA At Eo] BILE It (Norkko and Bonsdorff 1996;
Pang et al. 2010; Kang et al. 2014; Bermejo et al. 2023).
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=272 St (Cladophora varodum)®| HH=Fd
AJo] B 1% © 1 (Ha et al. 2016), AFE S5 s oflA
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groll de] FxstH A AR SR 60F ool EHA
A (Krellwitz et al. 2001), =ofl= 7 At AA oF
1259] —‘?liTiﬁ]":}(Ieong et al. 2017). AEEEH2 2 &
= TR JHE A, EGol SRt Ao WA
a}— Zlo = e 9t} (Lapointe et al. 2010). =] At
= %1%H2 (Qinhuangdao) 2] LoiTt (Bohai sea)

>JI

[t

Ju e

rzls
"
r

rr

ll‘

l

FIF

128 (©2024. Korean Society of Environmental Biology.

3} v]= sfeto] S
Z=0] =ty o| 31}4
al. 2019), =Wl A= 2

o] 0404

21 E (Black Point) sfiQtollAl Zlg9t
Z|9t(Wang et al. 2015; Song et
40| e go] Baigl A

ol Qo i SAsHES Aol
AR TAE ] glo] ST M2lo] o2l A Foln,
1 2 AHg Bl

A 2l of
AR 9ol S RRH GFG FFo| A& o=
o]
=

=
Mo
of
O{N

otebA] of e A sifdre] ESAJsRClA 2022 A
WA JARS HT

A s 5280 (Fig. 1)°14 20229 119 10Y
=25 A= A s ARE 247 1L 8559 A4
of o} ofo]Au} if’ﬂ Yo AR SA AEAE &7
ot AAze] 8L 2, AE 9 §EML FEE YSI

ProDSS multimeter (YS Inc., USA) & =4o}%tt.

22.337%

PHE Ames BdoleE ¥ 10 cm 279 petri
dishell Eo4 @17 (Olympus BX51; Olympus, Japan)
9 Vo E e G (DP72; Olympus, Japan)
£ AHgsto] A7stant. A E T EFANAE Setchell
and Gardner (1920), Bae et al. (2010) ¥ Ciancia et al.
(2012)°] 71 A W-&3 H] w5t F7g s

s & FUH 2R AAETEE471 (QuAAtro
auto analyzer 5 channels; Seal analytical GmbH, Ger-
many)E ARESHET. Yot A4 (NH, -N)+& Indo-
phenol A O 2, opdiHgd HA(NO, -N)E a-NED H
og 245ty on AAA A4 (NOs-N)E Cd-Cu Z¥
2 olgalo] chaABANS Fo) BATAT. §257)

ol (Dissolved Inorganic Phosphorus, DIP)2 otAFZH



/I =
JndoGun I S
N S L] o ../ Haenam-Gun
{‘\L\N :Ep ! ﬁ o M3 :7.\4

g ?;j{%” oo M4 J\JLE? < z

i - & S i~
nt W Eoranri,___/2 Songji &

A Ciad §,5 s2e beach &
¥ % «
, ¥ 5

" / 1

) »

Songhori

) & { re
4 o ) 4
¢ ML

25

- )}Korez}\ N o ~ ° 4 ==
~ \ M2
gy s

_4 j

.l v oo

— ( . 4

2 km \ 126°30'55"E = b
= — 1> | A} (D o

Fig. 1. Map showing the sampling site at Songji Beach, Haenam,
Korea. The closed circles (S1 and S2) represent the sites of mass
Bryopsis plumosa (Hudson) C. Agardh blooms. The open circles
(M1-M4) represent the sites of the Environmental Monitoring of
the National Institute of Fisheries Science.
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Fig. 2. A view of the beach at the sites where a thick mat of Bryopsis plumosa(Hudson) C. Agardh spread over a large area. A and B, Inter
tidal zone of Songji Beach. C, Dense thalli growing in the subtidal zone. D, Drone image of Songji Beach, Haenam, Korea, on November 11,

2022. Scale bar is 10m.

Fig. 3. Morphology of Bryopsis plumosa(Hudson) C. Agardh. A, Vigorously growing thallus. B, Branch without a septum. Scale bars =A,

ZA& (Chlorophyta), 2127 (Ulvophyceae),

(Bryopsidales), 2l @@ (Bryopsidaceae)°ll <5t= df

1cm; B, 50 um.
Agardh]¥} €A|5t= AoR wHE Qo AAETL = F2, 958t oA oz HRsh= thE<l
AL=Le1e 7] 3] (opportunistic species) & 2 T2 HEAEZ T
=

40| 753ttt (Williams and Smith 2007).

= O
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Bloom of Bryopsis plumosa

Table 1. Analysis of nutrient concentrations (mg L™") in seawater from Songji Beach, Haenam, Korea on November 11, 2022

This study Monitoring data of NIFS**
*
Content 1 $2 Mean of Southwestern coast, Mean of M1-4, Mean of M1-4,
December, 2022 December, 2022 2020-2021
NHs*-N 0.102° 0.335° 0.015° 0.006° 0.011°
NO2-N 0.034° 0.074° 0.151° 0.135° 0.089°
NOs3™-N 0.365° 0.638° 0.007° 0.005° 0.007°
DIN 0.501° 1.067° 0.173° 0.147° 0.103°
DIP 0.378% 0.461° 0.024° 0.022° 0.016°

*Values in the same row with different superscripts are significantly different (p<0.05) by Kruskal-Wallis one-way ANOVA with Dunn’s multiple comparison

test.

**Data from the monitoring report of the marine environment around the aquaculture area along the southwestern coast of Korea, National Institute of

Fisheries Science.
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