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Growth and Maturation Period of Silvetia siliquosa
in the Natural Population in Jindo, South Korea
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The ecological characteristics of Silvetia siliquosa, an endangered brown alga, were investigated from January to
December 2013 in Jindo, South Korea. The S. siliquosa population formed widespread patches on natural rock. Re-
ceptacles were observed from March to August when seawater temperatures ranged from 8-26 C. A maturation peak
was detected in June, when seawater temperatures were 23.4C. After embryo release, the alga bleached and only the
discoidal holdfast remained after August. Developmental initiation of the thallus occurred at temperatures above 8 C,
and receptacle formation required approximately 196 degree-days. This is the first study to examine a S. siliquosa
population throughout the entire year in a natural habitat.

Key words: Silvetia siliquosa, Growth, Maturation, Natural population

H|oll= S. babingtonii®) 73-9- 3o, A AT} U714 5

M OB

L5171 [Silvetia siliquosa (C.K. Tseng & C.F. Chang) E.A.
Serrdo, T.O. Cho, S.M. Boo & S.H. Brawley]:= 225 22}
B E 3] a0] Selis cha S|2RR Seluelel Ji U
Zato] BE3tH(Boo et al., 2010). $-2]Uzlo| A= dafjet A
o} Aiobe] 27t bwtol] FH Q1A Fek-s 3 /dsto] A
Skl Qlof, &4A A3 = e, A= FAeF oA
gk Aboll A= AL H7] of g vhE wheto] asigl o, 9
Foll AARE SAkE, FAHE, X, 2be, AfE 5 U5 A9
A axtr o] fteho ' AEskal Qls Ao 2 A A rH(Gong et
al., 1999). whebr] g Ro A= Zol FHR7IE Had4 sl
F= Asto] 47178 L 19-9430%) AFHE | AIskaL 9l
tHNFRDI, 2009).

571 At deHoZ A Yelas
ol &&= T Ago® de o] &H o] g, AlSolAl HlE
I e 1Y A @A A 1 kg B 10-127H e =

72l = 5L gl

AAA 7127} =& seHE-E(Khotimchenko and Titlyanova,
1996; Terasake et al., 2009; Skriptsova et al., 2012)°] &
o] gl-2o] ula] ) E3 S. babingtonii®] &0 = 114
FZ(Ohta et al., 2002)2} o-glucosidases TIA 02 JA|
ke 24 % Tkl Sl Ao A St Wang et al.,
2014). T3t S. babingtonii= <t Trypanosoma cruzi)2| <
22 JA|5l+= dihyroorotate dehydrogenase (DHOD)L} ¢AY
&&= (protozoan) 7 W 5570 AL FAE AAlet= B
(Nara et al., 2005; Spavieri et al., 2010)% §H7-3122 3191, 9
oFelA g = A w9 Aol Bithal & 4= Qlt(Wang et al.,
2014). o] % FH719] o]-§ 82 ST AL Q= W, &
3719) AL A6 0.2 2 T i AHolh

ot BTl Srals B3l A A7) gl Bl
AL FEuhS ZHA] AL Qlof A, o] 7o L FollA dojut
b2 g 9] W= (Peason et al., 2004)1} vl & 4 (Bogaert et al.,
2013), =4 (Kropf et al., 1999; Peters and Kropf, 2010)2} H]
4 A EE L (Peters et al., 2008; Hable and Hart, 2010) 5-2]
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Fig. 1. A map showing the sampling site at Geumgap, Jindo-gun,
Korea. Closed circle represent the population distribution of Sil-
vetia siliquosa.
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AlA T3 tH(Hwang et al., 2010).
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17) A Az 0] A B4 #AHEA R (one-way ANO-
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Fig. 2. Morphological character of Silvetia siliquosa. L: Length.
W: Width. B: Number of bifurcation. R: Receptacle. Arrowheads
represent receptacle.



Fig. 3. The natural habitat of Silvetia siliquosa at Geumgap, Jindo-
gun, Korea. A: June 2013. B: September 2013. Dotted circle em-
phasized stipe and holdfast part after decayed thallus. Scale bars
10 cm.

AZ o 10 ha= F4 == A oA Aol EAHE A2 f
Z|(patch)E @AJste] AAl5kaL 9l Ath(Fig. 1). AARY7HA] L
A FR719] BEA AL Seuete] B¢ Ak, A=t
T 5 98 =x%%(Gong et al., 1999)o]| 4] -3 o] HHAE ]
O, SAJof AT A oA FR77F RS BT X2

o — A
u$ SR BR7)7FBEE G G OR Ry
7 ou, jopelo] Ws) 25 %] YU Al FoR

A= it

HH7] A AR 9 B A A 22 6.3-25.9C 5 0, 2
Hof| 7P Wil 8Yof| 7Hd =tk di F %= 31.7-34.3 psu
Holglom 824 =l 6.1-10.7 mg LY, 123 A4
T2 34.7-50.8 ms HY ).

= G O] AAIA] A2 ZylA WEE Ao
, B4, R, BV, &, Agolet o 5 oheket &
S wteto] W x| ojo|th(Fig. 3).
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Fig. 4. Monthly morphological features of Silvetia siliquosa at
Geumgap, Jindo-gun, Korea from January to December 2013. .
Arrowheads represent receptacle.
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Fig. 5. Relation between seawater temperature and length of Sil-
vetia siliquosa at the natural population in Geumgap, Jindo-gun,
Korea. Vertical bar represents standard deviation. Shaded area in-
dicates maturation period in the habitat. Note the developmental
thresholds.

tholl Aajsh= s 2frollA Uehths AT A4 A d
Hol9] Y9lo] ¥ 7| = gteH(Fowler-Walker et al., 2006, Hays,
2007). Kang (1968)2} Song et al. (1996)0] ¥.115} Hl9} Zho]
SH71e 2709 o] s ol F = xR FE A W
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Table 1. Morphological data of Silvetia siliquosa at the natural population in Geumgap, Jindo-gun, Korea from January to December 2013

Month Total length Width Number of Biomass Density Proportion of reproductive thallus
(cm) (cm) bifurcation (g-fresh wt m2) (ind.m?) (%)
J 0.1+0.1 0.03£0.02 1.0£0.5 - - -
F 0.2+0.1 0.03£0.02 1.0£0.5 - - -
M 0.820.5 0.0540.02 1.120.5 0.01£0.01 0.5+0.1 2514
A 1.5£0.5 0.1£0.03 1.520.5 0.5+0.2 1.240.2 10.415.5
M 5.3+2.1 0.2+0.1 25415 17.5+3.1 21.2412.4 36.7£13.4
J 7.0£1.4 0.2+0.1 3.61£1.5 53.4£14.9 60.1£22.8 51.4£15.6
J 5.5+2.8 0.2+0.1 3.3+1.7 17.0¢1.8 17.319.7 68.9125.1
A 4.810.8 0.2+0.1 3.1+1.8 10.318.3 13.318.3 83.3+14.5
S 0.8+0.3 0.05£0.02 2515 - - -
) 0.2+0.2 0.05£0.02 2117 - - -
N 0.1+0.1 0.02+0.02 1.0£0.5 - - -
D 0.1+0.1 0.0240.02 1.0£0.5 - - -
MEEY uejolut thukg o] B B AETE QNHoR oo
_ ]9 th2 QFARS: H oltK(Kirih t al., 20006). 5, 221
E27]9] P(Table 1)@ 20| STOIFL.R ZA4ap7] A ot I TS @ el etal, 2006), %, 2210
i . o s EL T ool e A 4% Ex AE] F7ksH
ZFsh= 20139 3UFE WhE 4lgo] o] FolA, =2 23T 6 ] A
: e s SR o, Yol #9 5ol glovt firol o
Aol 7.0+ 1.4 cm (mean+SD)Z F A2 YERY AL, o] . o _ N .
= A3l ZhAS =101 080l Eall B H o] o3 AUHFR= 20T ol3te] a2 28k A AJ<Elth(Kirihara et
S A2} asshr] AAsle] 9Yo|Sofl= o R AA7F 4 al 2006)—1: Z10] =1 7] 0] A2A]7]0] B5lo] Song et al
AT FAL] QRep e pRR o Agg muls Aow v T T e o

i

] QI tH(Fig. 3B). GE(Table 1) F44%F A]7]Q] 345
U714 0.05+0.02~0.2+£0.1 cmZ §-2J3t A}o] & Ho|x| &
okth. £7] 4(Table 1) 9JA] 1.0+£0.5~3.1+1.83]2 427
Ql 1243} A 247191 9-1292 A 2J5tH F-9)3t Aol &
Ho|z| gFekt.

S5719] TeHA Y dEK(Table 1) $~210Too=
Hsi7) At agnE A3 27k Asslel 6ol
53.4+14.9 g-fresh wt m?2 Z A& B, o] M| A
sto] 0% o] Follie ARle] HeIE AAT 4 P HER £

S ATt e AT 7 Al<(Table 1) 6:Ho] 60.1+£22.8 717
m? 2 7P wokom, o] ¢ X} 7r4skgict.

Song et al. (1996) 5 B ¢toll Farsh= E457] FA 2 3
B 24 58l FH71E A5 AlAlsh, doldat dEw
L 8U(226710)0l = Relckal 3} Th =3 Gong et al.
(1999)2 A sl SR 24k 219 o] ZpA7| ALl A7
(5= 23.0C)oll FH719] ko] ol mEshalekar
shdrk 2y B A Ao HE 4222304l 69 {7
o] W FojR]of] esto], 4412 9] g 22 of whet
F o Aol mesh= Al7] o= ko 7} 9l A S & Ve T
ole} Zhe Ail= FH 717} A A2 of whet A o] BAEA
SRt = Ao R, R ALY BT, 84, o8, B
2] 59 P A717F A AR 2 ofl whek Al sHA] e E o]
Fetthe 21 ofnjgitt.

o
o ol

15

¢

(1996)2 A5 47| 714 o] A4S Hlvhar spl ot &
T Aol A= A7 7ER] 9] § /o] 3L RE] 8U7HA] LrERE
oun, 71 99 A7]ofl= A9 gHuto] Hol 9l= At
(Fig. 4).

5, 55717 AAZI7HAE P sk A7 IS ASAIA &
HiE WEA 7| = 8tEE 22 25T oo & njYolt
ChAaRR O] A5t oAt S Q1% 2 271 20-22C
Hop A o2 =9t ol F5717F Ahddtetoll A AA A
02 s A% A ALY SHA R H2 A &
o Wt opu e} o) WEE F& 27| 2 A|jtE o] T4
O & o]Folx B tjgf Ao Bejgt FHo| Jl= A oE S
2 4= ook

2 Aol A A7) 7HA1E At F5R71 s gAle &4
H &2 3Y(4=2 8.37) °o|F 38U (4= 25.9C)7HA] A|&A o
2 7 ok kS et loh A7) 7R o] A ue2 8¢
o) 83.3+14.5%= Z|tJZrS 242 H(Fig. 4, Table 1), o] 5]
= AR ] e W a2 Aol whE GAle] A wiEe
Hassto] 9o YA o] A9 A E = kS Bt

A AL (accumulated temperature)] 7'd-2 Boussingault
(1837)0ll &Jste] A5 A= =dl, T2 A 72
BEAZIHA 285 5 2E(7]2)9] & 5785k= 2ol
o] o] 7\g-2 Candolle (1855)°] <]l Al &A]2|s}e] EQlE]
om, 1978 F=r9] 54 714kl 2-8(Gregory, 1954)



Table 2. Calculation of degree-days for maturation of Silvetia
siliquosa at the natural population in Geumgap, Jindo-gun, Korea
from December 2012 to May 2014

Periods Degree days

(water temperature) (‘cday) Remark
15 Mar 2012 (8.2°C)~
11 May 2012 (15.2°C) 169.6
13 Mar 2013 (8.1°C)~ 197.9 Developmental
22 May 2013 (15.1°C) ) thresholds: 8°C
1 Mar 2014 (8.5C)~
10 May 2014 (15.1°C) 2201
MeanSD 195.91+25.3

ol

57] ARk ke SAel n]male] Swo] Waprt s
P Aot g 4= glon® HEo Whaut s nAe 2
o] Jgre §43e) TARCH U SR Relo] He. uhehA) A
i} ojufl 7 5O Al Ahb2o] e F25HA 285
o, AAibe2S AL wff AEeh4 3% (biological mini-
mum temperature)®] &-go] Bkt YBIIA JHLEL
g o] H A5z 7] 24~23 LrERdTH(Chang et al., 2000).

Chen et al. (1970)2 Porphyra miniata®] 733 ZV 322 d2] &
e 13150, ZEA 2L 3.7C ZANA A ek 51
4, Dring (1974)& A4k o &4 20 7dS
Sz froll Al A sl 270 A, AL Aol A 9 A
2 J 2 A5t Rietema (1982)%= Dumontia contorta
A ] Aol 16T olstoll A Al Hth= Ze Eehd
A Sz 5re] BA A SHAOI A AR 9 27t o]
Stohal sFAT). o] ef -2 wEof| 4] Hwang et al. (2003, 2010)
2 2.9 = (Caulerpa okamurae)} 1| &(Undariopsis peterse-
niana) A\AEe] 4455 MARe-S ot ul glou, oy 1
o BE o5 5ol et 9177} ashAbeolct,

sl27ol 45 FE AT s 5 4 dE DAl 84
£ A eEe) F3He YA AN, 1 BT Lol ATl
zZgro 2 YEeRH 4= Qltk(Baskerville and Emin, 1969; Allen,
1976). F5-719] 73-9- oFQ] 7N Al A B ESH Frl2
Tl 8CRE FAE 9 o (Fig. 5, Table 2), 4448 A4k
F 196 degree-days7} 7 = AHd Aol A F77] A7
A7 7HA S @A o A o= 3 i o]= Hwang et al.
(2003)°] &= AT dsfra ALR2ES 270 degree-
days® H 113t 3}, Hwang et al. (2010)0] S0 7hA-<]
Aefa AARREE 236 degree-days= H.a1gH 7] Hrl= H]
A g A0 etk o] et Aol sz Fo] 58 el
Aesal 574 kool Al 7191 Aoz Hlr)

o] =ollAl= Ad A& sl AAske Bt &)
259 B3710) I 44571 wElezK B3] Al

]

[

I Ad=77] 749

A1) BEok BLHQ o] §-2 91 B
512 Stk R - SARRR) ]
olg3te], AL e Aot W ol o
$ % 912 Holtk.

Al AL

2 =2 20159 % g aeatatakel o] A-tu A (R2015
013)2 2009 &= - (L5287 |44 9] Sh=r A2 2] o
AT XY AFY(2009-0093828) 0.2 4235 ¢Lo]
o, A-tu] Aol FrAE gyt
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