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Abstract: Ecological characteristics of a brown alga, Scytosiphon lomentaria, were
investigated from January 2021 to December 2021 in its natural habitat off Sodol,
Jumunijin, eastern coast of Korea. The S. lomentaria population at the site formed
widespread patches on mid shore. During the investigation, environmental conditions
including seawater temperature, salinity, and dissolved oxygen were monitored at the
site. Growth and maturation of the S. lomentaria population were identified through
qualitative and quantitative investigations. An estimation of the effective cumulative
temperature for maturation of the alga was obtained based on growth data and a
biological zero temperature of 8°C. Sporangia were observed from February to May
when seawater temperatures ranged from 7.7°C to 16.4°C. A maturation peak was
detected in April when seawater temperature was 12.1°C. After zoospore release,
the alga became bleached and only the crust remained after June. Developmental
initiation of the thallus occurred at temperatures above 8°C. Its maturation required
approximately 162 degree-days.
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Fig. 1. A map showing the sampling site at Sodol, Jumunijin, east-
ern coast of Korea. The closed circle represents population distri-
bution of Scytosiphon lomentaria.
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Fig. 2. Diagram of Scytosiphon lomentaria(Lyngbye) Link. TL, total
length; W, Width; NE, number of erect thalli.

o2 Hdstel Z45HT (Figs. 2, 3). = Hl&2 1L
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Fig. 3. Natural habitat of the Scytosiphon lomentaria (Lyngbye) Link population in Sodol, Jumunijin, eastern coast of Korea. A, Young thalli in
January 2021. B, Mature thalli in March 2021. C, Crust in August 2021. Dotted circle emphasizes crust after decayed erect thallus in natural
habitat. D, Cross-sectioned view of immature thalli. E, Cross-sectioned view of mature thalli. Scale bars: 5cm (A), 1 cm (B), 10cm (C), and

50um (D and E).
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Table 1. Calculation of degree-days for maturation of Scytosiphon lomentaria(Lyngbye) Link for the population off Sodol, Jumunijin, eastern

coast of Korea from January 2021 to December 2021

Periods (water temperature) Degree days (°C day) Remark
2nd Jan 2019 (9.7°C)-30th Mar 2019 (11.4°C) 192.8
1st Jan 2020 (10.8°C)-31st Mar 2020 (11.4°C) 208.3 Developmental thresholds: 8.0°C
5th Jan 2021 (10.2°C)-31st Mar 2021 (13.2°C) 86.3
Mean 162.5+54.2
2 = 5 geja] Wolr} F5}0] (Han 2013), WAL A4
9 [ o Qlsl] 557 WE § FA3] 2slal, G5
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Temperature (°C)

C—Length (cm)
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Fig. 4. Relationship between seawater temperature and length
for the Scytosiphon lomentaria (Lyngbye) Link population in Sodol,
Jumunijin, eastern coast of Korea from January 2021 to Decem-
ber 2021. Vertical bar represents standard deviation. Shaded area
indicates sporangia formation in the habitat. Dotted line indicates
developmental thresholds.
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Fig. 5. Monthly morphological features of Scytosiphon lomentaria (Lyngbye) Link from the population in Sodol, Jumunjin, eastern coast of
Korea from January 2021 to June 2021. From July 2021 to December 2021, erect thalli were not observed.

Table 2. Morphological data of Scytosiphon lomentaria(Lyngbye) Link population off Sodol, Jumunijin, eastern coast of Korea from January

2021 to December 2021

Growth and maturation

Month Length Width ';'fergtb;“aﬁf Density Biomass Miaturation
(cm) (mm) (ind. m™) (g fresh-wt. m™)
per crust (ea)
Jan. 2021 8.5+1.0 04+£0.2 3.0£1.1 16.1+£1.6 1.9+0.5 -
Feb. 11.6+2.6 3.0+0.4 11.9+6.6 242+4.2 38.4+18 +
Mar. 16.3+£3.0 3.0+0.2 15.0+3.2 32.5+29 96.0+12.1 ++
Apr. 1M.7+£23 1.6+£0.2 13.5+£4.0 28.3+4.1 48.1+£14.1 +++
May 8.5+4.6 1.0£0.1 3.8%17 14.8+3.2 21.3+5.4 +
Jun. 1.0£0.5 0.2+0.1 2.0+0.3 1.3£0.3 1.56+0.5 -
Jul.-Dec. - - - - -

-, sterile; sporangia formation represented as follows: +, less than 30%, ++, 30-50%, +++, more than 50%
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w20l B 9 e o] AI7]E AAA] &gl whebA Al
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= 20°C ©]o}e] =2 Z7A5}ol| A (Kirihara et al. 2006),
lﬂh Zstjof] AAlsh=s BAWER= 17°C o149 42
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]
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Growth and maturation period of Scytosiphon lomentaria

Table 3. Comparisons of growth and maturation period of Scytosiphon lomentaria (Lyngbye) Link in three habitats of the eastern coast of

Korea
Reference
Contents
Han (2013) This study
Site Ohori Sacheon Sodol
(38°19'42.17"N, 128°31'43.88"E)  (37°50'26.97"N, 128°52'3763"E)  (37°54'24.07"N, 128°49'41.05"E)

Seawater temperature (°C) 70-22.3(14.6)* 8.2-219(014.7)* 77-24.9(15.6)*
Erect thalli appearance December-May December-May January-June
Maturation peak April-May April-May April
*expressed mean seawater temperature
Bt GHLES e el Y] ALF eI ololUot K WAl fel Suel s A
AT AR A Seo] A 9 Austd om E 4t
o}, T3 Rietema (1982)—‘: B 2% Dumontia contorta B o] =rolME AYE =21 AES | AAlshH=s 4
7h e olstel 2R B0l S|, AIR 4 27 2EAS B 3431 Ul 22 A
A dAlof] BEoH YT T/t JTS kL o] oot 829l o8 fldll BA A=E Aleo
AT, Ol A RALEo] T FRAS A Sk B 5B AU Telule] efel 5
7Qtste] Hwang et al. (2003, 2010, 2015)2 22 232 & A-85te, diFdA S 53 AT HED o]-§
(Caulerpa okamurae), W79 (Undariopsis peterseniana) 2 aytx o7 ggH 4= 9l Zlo|tt
=571 (Silvetia siliquosa) 7HAITS] A& EA4 22
& o glou}, oy ge sl2R F59) it 2712
:r"7]' g gt AA o]r,]- ~ a

SxFe Fol oteh AR Aol Bad FALz
A B B LI, 1 G 420 AT 8L

Fl 7 4= U} (Baskerville and Emin 1969; Allen 1976).
o] B¢ ofe] Al ZAE Sl A=t Y=
L= 8°CE FAEUCH (Table 1), 52 L oF
162 degree-days”} 73 7H=|H 21 AFejof A 2fn] A7}
A&ohe Aoz FAE o] FR7719] 196 degree-
days (Hwang et al. 2015), S 270 degree-days (Hwang et
al. 2003) ¥ Y1 236 degree-days (Hwang et al. 2010) 5.
o of-%- 22 A o= FAE . of 29t s/ FTE 4=
FaALHRE O] Aol= FE AR EsHA EA ZpolollA

191=]= Ao 2 Helct

N

5, A7t 2ahdE skl /S EATIE
bl 875 22 vgolut tpAukRe] f5AF g
S It 2 27 20~22°CHTF B¢ W2 10°C 52
20 2 UERSIT of= Aejulizt ARt et A A o=
st dl Bast w20 SHellA e A
AZbe aRtths As o o 9low, Aot 4% He

el Feletel A AgEole f-8 ZxfFolH, o
Ut AT EDS Fhato] o]go] ZtEE FxFo]
t} o] A 20219 195 E 297 ZYE FEAS
el AL e] A 9 A< siieS Ul
ot Tﬁﬂﬂ%} aefuf Al AR 915

q& A A}

15 ol oqza: H/k é_"/\]

r

of|A] EE]UH—J HANEHFL 38 (52
3.0cm, BvF BE+ 32.54£2.9ind. m” E—J ﬁé

96.0£12.1 g fresh-wt. m> T 2|ufl GA|2] ds2 44
(72 12.1°0)°ll 2715 Hlom, Aol 845+ A4
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A1 2] (R2022012) .2
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