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Ecology of Sargassum thunbergii along the Korean Coast

Ji-O Seo, Hyoung-Seop Park, Won-Ki Jeong and Nam-Gil Kim*
Department of Marine Biology and Aquaculture/Gyeongsang National University, Tongyeong 53064, Republic of Korea

This study was conducted bimonthly from February to December 2021 to reveal the ecology of Sargassum thunbergii
in the intertidal zone along the coasts of Korea. Separate surveys on the period of embryo formation were conducted
from February 2021 to December 2022. The growth of S. thunbergii began to increase in February, reached a maxi-
mum in June, and was at a minimum in October. Air vesicles were formed from February to June, April to August,
and February to August on the east, west, and south coasts, respectively. Receptacles were observed from April to
June on the east coast, but from April to August on the west and south coasts. The earliest release of embryos was
observed in late May 2022 on the south coast, followed by early June on the east and west coasts. The average size
of leaves, stems, and air vesicles was maximum on the east coast and minimum on the west coast, whereas leaf and
internode intervals were maximum on the west coast and minimum on the east coast. Plant length, biomass, and the

number of branches showed maximum values in the south coast and minimum values in the east coast.
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WA (Sargassum) -2t 2F Aofjal < o] A Alsk= T %
232 (Nizamuddin, 1962) A A|A 3ol 4005 0]%
Esh= Aoz delA Qlem(Phillips, 1995), gt
23%0] F323}al QJt(Oak and Lee, 2006). EZ}H} e OH
Aol 9014 ARABARZA) ek b2} B o)
PAEOI] Abkg, 284, B0l A goHe Fast et
A kS =35}al QIth(Yoshida et al., 1963; Terawaki et al.,
2001). A|%=0](Sargassum thunbergiiy= H A0 £351= E}
A ZERE B, F3, U2 2Ioke] Qe 27hefol 9]
spll BEsta glon, 22 27 %, sheld 2 wehe o
Ay b 2ol 27el AZA o] RS T
ot B4 F0 =, We QAT 2o gAEoR o8 o
Qro] Fast el 2 9E 7= T2 &EA Uck(Chu et
al,, 2011). A|Z-oli= ARg-olF=o|H, RHo] F2t7]|9f 5410
=71, 3% FHY vedS 7HI o] F2 dak o] =4

AT
019, [‘l[‘ M o

of o135t R/ A T LEA]of ofjt JdRIAl =
23} 24, 7o) A7|et e EE|H 3y 2| ulet o
Fe)7} ok 2 A UeRdtiUmezaki, 1974). 1A 2] Fol= &
Ao} Bl&, ofd A2 Ao g ARGEo] ghon, Tefjoll= &
AFSHA|(Kim et al., 2007)2} &4A|(Zandi et al., 2010) 5 A=
12 Aol Wt AFE 53l 71548 =H Y dREE A
L glon, 53] Faol e Sl Al 715 A5l A El
/\1'.4 AR YO 2 A o] 8% 3 QItk(Pan et al., 2011). L2}
=3k ARloz Qs Ak A7 F2 3] FAdto](Zhao et
al., 2008) 7NA|= E-S $Igt AYefshA] 17t B asict 7|
Zol Aejahd =] AFE= Uit o] 2FHA 2| F0] 9] A
Bl (Umezaki, 1974), 5= H5to]qko]] A Al5l= 2|5-0]9] AJ4]
T o] W5+ $7L(Zhang et al., 2009) 5-0] 9lom], Ffof A=
Aot X Z-ol9] 4=, 2] ik 9l u] e of gl et o
T(Koh et al., 1993), x]zo] 27| ASAfof A BzE A= dl XY
Zho] gigt B 4&2] o] B3t A74(Gao et al., 2018),
AF 2|20 9] 2 2|2 FeHo|(Kim et al., 2022)0]] T+ gt
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A FE3), A& Al A S =), e Jall S DAl
A9 Rt 2ol A =3 = Qltk(Fig. 1). =3 2022
12971A] oF 2 ofof] AR -l B/ Al7]ofl Bt SRtRAE
712 AAIEATE Al2E 50 em < 50 cm WG 271 S A%
o] FetA|of| FAR|E FL 5, 20| E o] &8l FA7] 9 A4S
F|4slele] Ao YAt - E AlFE+= Kim et al. (2022)
of Wi ol whet FAH(em), %] Aol(ecm), 2] W ol(mm), &
719} doj(mm), £719] F7l(mm), vtt] 7+ (mm), F217]S
7HA O] 5 ST 5, Al A O] o FEjsh] B4 WskE &
At 20w 7gat A4 715 4] H o] B, W Al
7)ol TRt 2ARS STt

A A ZFolE ol sl 4= 3] A & 7 AAE
Qe =715 o8 127t Epsto] vl S (mettler) HAA &
= o838l 0.1 g7HA] S5 S SHR TS o
S A A (g wet weight m?) 2.2 Sh4talo] LeRfjoit.

ZAR O] 2, P> FHAFEAFEY] AAIE s
=4 1A Al (hitp://www.khoa.go.kr/oceangrid/khoa/intro.
do), F-EYZAITHSHe) AAIE SjoFEd o144 B Al 28 htps://
www.nifs.go.kr/risa/main.risa) 2] A725 ©]-8-35}% T}

FAEA-E IBM SPSS Windows program (Release 20.0;
SPSS Inc., Chicago, IL, USA)S o|-8-5}%tt. 50| 2] & ejst
2 Hzlol AYETFS U U] EAHE A (one-way ANOVA)S
A8 SA 248 e H, -9 4] Zfo]7F A 78-9- Duncan

o AT AL B8l fo4S A

ARG 5, Al, Faliete] 23 A= Fig. 29} At
A Hat FaL 22 FfietollA 2021 943t 10Ho] ZH2}
23.1£1.0°C, 23.1£1.6°C, Alal¢tat Gafgtel A 2021 8o
247} 25.440.8°C, 26.240.7°C2 Yehgon, 9 Ha HA =
2.0 =gt A 2021 40l 10.2+0.8°C, A aljete] 4] 2021
| 1€ 4.120.7°C, Haligtell Al 2021 2€of 10.1+0.6'C
B2 UERith o Bt 2 g8 FolietellA 20219 440
34.3+0.2 psu, Al3i¢tol| A 2021 6€ef 31.7+0.29 psu, H3ll

40°N

38°N

36°N —
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Fig. 1. A map showing three collecting site. East (Samcheok), West
(Sinsido island) and South (Tongyeong).

otol| 4] 2021 5Yol| 33.7+0.1 psu et on, o Hat 2
A HE-2 Bl ekt dafietoll Al 22 20219 9dof| 31.3+0.6
psu, 30.3£0.1 psu, A3fiotol A 2021 8| 30.5+£0.2 psuZ
Ueht.

et o}

AR 2A7} o] Ro|7l A Fo) 9] FefetA W3h= Fig. 37t
At A Zolo] g3, o] Ao, §lof Y|, £719] dol, 7]
o] 27, nptj 7t -2 24 R E Z7tsl7] Al&tel 6Qell gk
Hel$ Haf ghasshs A3 Holth A50]9 k4] #st
£ 243 A 9%, 9 dol, 9 v, £719] Aol nir
4, B2 7129 = 2AF S HE {03t Aol E B
FOLHP<0.05) &712] AHL2 23t xpo|E Koz gkt
(P>0.05). -2 &, A, Falldtoll A 6ol ZHz} 37.246.9 cm,
38.3+12.1 cm, 41.8+10.9 cm=Z | h 712, 10€) 22} 4.7+1.8
cm, 5.144.7 ¢cm, 9.245.5 cm=Z F| 4 7HS H Y Th(Fig. 3A).

9] dol= &, Al, FalictellA 69l Z+zF 3.9+1.0 cm,
1.5£0.9 cm, 3.6£1.2 cm= HYZLS, 5, Aal|etolA] 10€9]
Z7¥7F 1.440.5 cm, 1.3£0.4 cm, H3lj¢toll A 8¥o] 1.2+0.4 cm
2 FaghS 23Ack(Fig. 3B). 949 YHl= &, Al, FalictelA
6¥0] ZFzF 22404 mm, 1.5£0.5 mm, 1.8+0.6 mm= Z|thz}
2, 10¥9]] ZF2z} 1.3+£0.5 mm, 1.1£0.3 mm, 1.2+0.4 mm= %
23EE B olth(Fig. 3C). £7]9] dol= -5, A, Falidtoll A 6
of| Z}7} 2.3+0.6 mm, 2.0£1.0 mm, 2.2+0.6 mm= HhZrL,
1090f| Z+2} 1.4+1.0 mm, 1.140.3 mm, 1.3+0.6 mm= X A3f
< B THFig. 3D). £719] A7 &, A dalitel A 69 z+
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Fig. 2. Water temperature and salinity measured at East coast (Samcheok), West coast (Sinsido island) and South coast (Tongyeong) from

January to December 2021.

7} 2.4£0.6 mm, 1.6£0.6 mm, 1.8£0.4 mm& Xk, 5, A
ekl A 2ol ZF2F 2.040.2 mm, 1.4+0.5 mm, ‘Faf <ol 4] 10
Hof| 1.5+0.5 mm= 2| AghS W lrh(Fig. 3E). vitj7t4 2 &,
A, dafietell A 6ol ZHzt 1.940.7 mm, 3.8+1.9 mm, 2.6+0.7
mm= UETHFig. 3F). F217|9 7HA] 9] 4= Fafi¢tol A 4
o] 20.5+10.07}, Al A 10€ 0] 21.8+7.67H, ‘Fali ool A
690l 23.3+:8 471 2 X7k, Falictoll Al 129 14.0+5.67H,
A, dalloto)| A 2Qo)| ZFzE 12.4+3.97), 6,743 971 2 F AZHS
2 th(Fig. 3G).

Asolo BEFS 5, A, FolctelA 297E F7ls]
AFE 2od5] 690l 212} 3,117.2 g wwt'm?, 4,199.4 ¢
wwtm? 4,428.6 g wwtm?2.2 gk B o, o]F o
S48l §43] 743t 5 100l 217} 341.6 g wawt-m?,
439.8 g wwt'm?, 487.8 g wwt-m? 2.2 Z|AZHS B I tH(Fig.
3H).

7\, WAl |Eto] E5iat QU $E Al

Agole] 7 Faletel A 285 E 6A7HK] FHsHc.
Mot 495 E ) FEstel, 82 ol et
shaic. daiRiol Al 295 8U7HA FsHe, 89 o)
of Eretatgih(Table 1). X15019] 41712 %, A, et
A 49 Sl e 6U7HA] B0, A, el A 89 o]
Foll SesheTh(Table 2). A%019] fol WE-L walelolA
20224 59 shezell HEE 7k $EE F 68 Fool B2
911, okt ASHeo Al 63 Feol ol FRE e
A2l a2 & HENS ol

Aol Alke] s 1 efeba] Apoli= Table 33} £t
o] gt Zol=-g, A, dallkellA 224 13.59 em, 15.9 em,
22.1 cm2 3ok, AF|ok, SEot o2 Hzhe Byt o

Bt A2 5, A, FolctelA 242 1,138.7 g wwt'm?,
1,584.9 g wwt'm?, 1,910.8 g w.wt-m?>2 &3] ok, A3]jot, =3
¢ o2 HrighS Bt

A0 AF+t dol= &, AL, FalietollA 242} 2.6 em, 1.9 cm,
2.3 cm& 5ok, Halleh, Aaliet o= gt Hlch o
9] AF 4 HHl= 5, A, Falidell A 2+ 1.8 mm, 1.2 mm, 1.3
mm= F5l, Fofeh Ao o= Xelighe H ok

=719] ABaF dol= 5, A, "elietol A ZH2E 1.9 mm, 1.4
mm, 1.7 mm=z 53¢k, F3fieh, Aot 02 Highs B
th £7]9 A%+ A2 5, AL, Feletol A 22 2.3 mm, 1.4
mm, 1.6 mmZ S3¢k, Ealjoh, Aol oz ke B
o} A vt AL 5, Al dFelgkellA ZH2E 1.5 mm, 2.2
mm, 1.8 mm= A3k, Faliok, Falieh <o & e Bl

>

Table 1. Formation period of air vesicle of Sargassum thunbergii
collected from three coastal areas in Korea

Site Feb. Apr. Jun. Aug. Oct. Dec.
East coast (Samcheok) + + +

West coast (Sinsido island) + + +

South coast (Tongyeong) + o+ o+t

+, Present.

Table 2. Formation period of receptacles of Sargassum thunbergii
collected from three coastal areas in Korea

Site Feb. Apr. Jun. Aug. Oct. Dec.
East coast (Samcheok) + +

West coast (Sinsido island) + + +

South coast (Tongyeong) + + +

+, Present.
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Fig. 3. Bimonthly variation in plant growth indexes of Sargassum thunbergii at three collecting sites on Korean coasts (East, West, and
South coast) respectively from February 2021 to December 2021. A, Plant length; B, Leaf length; C, Leaf width; D, Stipe length; E, Stipe
diameter; F, Internode interval; G, The number of branches per holdfast; H, Biomass. Date were analyzed one-way ANOVA and post-hoc
analyzed with Duncan test (n=30).

ok A F2G 7ER Q) i A EElitel A Z4zh 168 itk 7] A F7L 5, A, waiekellAl 22 1.5 mm,
M, 17574, 17.8 H?E ok Aol Falot =2 Hdigks 1.0 mm, L1 mmE Sl Wafioh Mt o= Huig
Holrk 7ge] At dol= 5, A, Foligteld 42 Loemm,  E9iH.

1.0 mm, 1.5 mm= osﬂ%,ﬁéH%,AﬁﬁH%éiiﬁﬂlﬁ%i
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Table 3. Mean values and ranges of features of Sargassum thunbergii in Korean coasts (n=180)

Annual average (Value range)

East coast

West coast South coast

Total length (cm)
Biomass (g wet weight m?)

13.59 (3.3-60.7)
1,138.7 (341.6-3,117.2)

15.9 (2.3-82.2)
1,584.9 (439.8-4,199.4)

22.1(6.4-90.2)
1,910.8 (487.8-4,428.6)

The number of branches per holdfast (number) 16.8 (4-52) 17.5 (6-41) 17.8 (6-42)
Stipe length (mm) 1.9 (1.0-3.0) 1.4 (1.0-5.0) 1.7 (1.0-4.0)
Stipe diameter (mm) 2.3(1.0-9.0) 1.4 (1.0-3.0) 1.6 (1.0-3.0)
Internode interval (mm) 1.5(1.0-4.0) 2.2 (1.0-8.0) 1.8 (1.0-8.0)
Leaf length (cm) 2.6 (1.0-6.0) 1.9 (1.0-5.0) 2.3 (1.0-6.0)
Leaf width (mm) 1.8 (1.0-3.0) 1.2 (1.0-2.0) 1.3 (1.0-3.0)
Air-vesicle length (mm) 1.6 (1.0-3.0) 1.0 (1.0-2.0) 1.5 (1.0-3.0)
Air-vesicle diameter (mm) 1.5 (1.0-2.0) 1.0 (1.0-2.0) 1.1 (1.0-2.0)

28] Ao, olo Yu|, £7]9] 4o, &
12Fsl 6ol 2o e 1
ol & 1427]Q1 8of| F§438] sk Ak Kol Asfet
u}%= 2] (Koh et al., 1993)2} A& @ A ZvKMarui et al., 1981)
9 U7}AF | (Kurihara and Tima, 1999)AF Z|50]9] AALEA]
I GARE AE Boh T2y 3R E AT =], e
o] F7ste] 8ol F|off S Bl & 9ol F43] st
= S Hel YE I & npo] 220K Umezaki, 1974)1} 3-4
A} 9-104 23]0] AA Gpo] Hh= st I Ak
FH|UEAF 2| Z0](Arai et al., 1985)2} £ 2}o] & H it} Kim
(2015)0] oJ5hel Aol mAKK(S, homeriye 24 47} 5
A 34 AR TR 2 glonl, AR AR, e
= A} g4 ol ol XlelHoR B Wsl} ol Ao
2 23319t b & upo] 2 2utu} 2| upE Fu|UEA
Aol el ngat AHEOR PR, o +-2(De
Wreede, 1978)1} 2 9 A& (Liu et al., 2016)3 722 74|
F MAA Aol T2 87 Holol 4 ]elale Ao Tk
stk
A %019] A BFE 6200] hghe, 1099 H2ge e,
uh, ol to] 2 ukUmezaki, 1974)2 8ol ezt 11
Hof| gk Ho 2 Ao Al7|H o= YA|5HA] phghet. A
Fol= A7) o] %, A&A o7 F=go] WS, 27
o 2715 ALJ3t i F&7)o] gEtstA| Hoh whebA g
A A Fol= 8UFE 30| AZHEH, 109 A= 7Y
A Aoz Qe FaghS Bl Ao w wekskginh
A|Zo]9] 7d-2 7HAI-9] el FefshA £ Yetl=
238 22 A EHI QE=H|(Kim et al., 2014), Umezaki
(1974)= 7=, 38, F5719 S7h= 127 9F S2] 9] A%

ojN >
N

-
ol

o)

N
S~

= 7HER AL BAsHRiTh X501 9] 7|2 == 1271 2] 4
Fof Zx)of| FAJETE webA] 52 2% Hel st Jef
Qo] W 25 vrehdl Afsfiqtol] vlal 1xF71A] 9] A7ge]
2| UrEpUA] B 32 0|9 A 127 1A ol B = 71 9] &
A A7 W2 el Ao Bhekslo.

Agole] Ul L E, A, Haeols 2% 64 olF &
2} AR e) A9 58| ufo] Z=HHA 2] 50| (Umezak,
1974)%= 68 2ol W at0] 72 aleo] Zof 441G wel
ZA7F EE AL, ZTto| = @ ARTRAF X]50](Marui et al.,
19811 74 0] AA17]eho] BAE7] A2sto] 9% 2
7HA] 8] whEo] Al E ik, AHkd FujUtEAR 2] F-0](Arai
etal, 1985)2] 79w} 7k I+ AE BF Asshe iAol
50%, 7Fol Tk A48 Al E 50% A = Hrkal s 4]
019 4% E Fuf WE A7 R E Aol & Hol= A
o2 BAEgIc UrbA] RAL 2]%0] 44:A]7](Kurihara
and Tima, 1999)2] -2 =R 27| 0| A= 49 ol A 69 Z<=,
=AM = 6HollA] 8E o' TS A Holoj: &
ojuf A ] ke 2fo] T 2 27 of| whebA A< W vl
= Al7]of Aol & 7HA 2 HhaL sFGITE. o] ol = ful =l
Fe TE QAR 2, 25, FFT]| 52 A& 57 =
(Liang et al., 2014). gt=Al A Fo] 7hA| -2 A3l AtERch
wRE S W A7 2 B o] ela Ak 4417 S
w2 2Hg Zpolof Al 7]91ek= A & wtEw, 53] ful =
o] FRE= A= 6 T2 U] diiol il e
59 sl A5of| AlAtE = Al o= 24 E Sl

sflEol AT Pl o, 2, 4, o] o s,
Ael, Az, 337 5 ol 7HA] 2 adlof ol JakE v
tH(Kalvas and Kautsky, 1998).

ol o5t Aut 7 Fafgtoll AlAsh= A|Fo] Al
SRt 2 W2 dH A FAR E7E T S
Rov A, A=, v A S 7P £ 54 2o
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9] FalIQh A, Hellot} ] R R okl o] FaL 9l
o, 24 Z1ke] 271 30-50 cmo W &2 v~ Ape}, g A7)
Fold, et 2o g, et 8-S Boll Se B g 4= vt
H4E HAsli(Lee et al., 2009)F, EHZo| A kS uwle} s}
Sl HRREReF BER oA BAste R 93 e
t}. Parada et al. (2012)= 27 o] AAlsk= Z2F Eisenia
arborea= RS H A GBI Bt 2 RE RS 2| Hof|A A,
et 27|15 7RItk Barskg] o, Lewis (1968)0f 25}
H oy dxFe o 2 s RE7t S7HERE A4
o} 37|17} 7kt o B skt B35 Kim etal. (2014)= 3t
= ol AlSol=s FAL £71¢F 6 7HIThaL Harsto] o
W ALt FARRE AE H vk whebA Fafioh Al Al
15 gl & == S oA Ag-staL, A wheo] s H
Aol A &S] Yol 2 Y2 Qi FAL E71E 7L A
© =2 gesgit.

A5 Aafigtol] AlAleh= A5o] HAIRE-S o s it 4

©H
o uelgh2 S Th o A 271 b Ak 532 ugtt,
SHaL) AJloke sighile] BAgt elobA] BiRko.R 24 7t
wre] A7k m HF2 o Tk w5t Ao] A weks) o)

on, FRA| Q| Fo A EAH ol tF ot et S At
=ttt Jolehs AR Y vt olBd S0 R ¢
aff Al 27t ol Al Aleh= EE2 7] ol &= o] 9L
= Algto] Aol Az, 4%t 2= s}, w22 8 &
Eg|2o] =& FIt} Kalvas and Kautsky (1998)°]] 2J51H 3| %
e Qurh 32 2ol A 2R QAIE 7HRIThL Barsgl
o™, Yuetal. (2012)F 7F2A|0] Aoy Alst Ax AEH
2 FAG] S Asfigtrhal Barskei). wheba A sk 7l
At Aol av|E= AU Aot AE A AFof AH]xE
= AYAT H W2 Ao R HdEw, t)7] =EAZke] 11 =
Ao 2B A 2 ol A AESH] 98l A E7]E 7}
Z Ao R Helrh

e Fefigtoll AAshe A5l AATES thE R o
 AE F27G 7 9] 7t oV & B Bk g
=] Fafioh2 Al Q) Zro] glopAd] FQhE o] FaL §lo] K
SE o] wor, 2p7ihe] A= 1-3 mof| o] 2t E3t
ool A EA ¥ FehdRo] Jafs W=th Fowler et al.
(2006)°]l ot H o A9 kelp= =& A|oHoh 4,
B2 GAAIeE 2 AARS 7RIt B arskgl o m, Kim et al.
(2014)= 3= Hali¢h A 50z B 3 Foll A A SA]
o] Zo|7} 71 Ak il K aisto] o At fARE S B
Aok whebA el A2 2 2k, e REE Ko E A
A} FEFAF7EEE Lol A A AlEE7] wZell 2o A 2
QI Ao = e )

Al AL

o] 7= 20201 = =Tt oL A A Al A

A u]of| oJ5te] 42 %] 2
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