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Shingo Akita'", Hirokazu Yamada?*, Madoka Ito** and Daisuke Fujita': Phlorotannin contents of Ecklonia radicosa in Hirasawa, Central
Coast of Honshu, Japan: seasonal and within-thallus variations among four parts of thallus. Jpn. J. Phycol. (Sorui) 65: 91-95, July 10,2017

In the central to southern parts of Japan, grazing by herbivorous fish and sea urchins has deforested ecklonian kelp beds; phlorotannin
contents were quantified as an indicator of the unpalatability against herbivores on the 5 ecklonian species, but not on an endemic annual
species Ecklonia radicosa. In the present paper, E. radicosa was monthly sampled at Hirasawa, Uchiura Bay, Central Pacific coast of
Honshu and within-thallus variation of phlorotannin contents (PC) among the four parts of the thallus (apical, middle and basal parts of blade
and haptera) was examined from February to December in 2014. The PC in haptera and basal part of thallus drastically decreased from the
initial peaks (5.9 +2.6% d.w. and 2.4 + 0.5% d.w., respectively) in February, while those in the other parts were kept low. Annual average of
PC was significantly higher in haptera (2.67 + 1.88% d.w.) than in basal (1.46 + 0.39% d.w.), apical (0.90 + 0.39% d.w.) and middle parts of
blade (0.87 +0.42% d.w.) (p < 0.001). These results suggest that young sporophytes of E. radicosa defense themselves chemically against
herbivores in addition to the size escape previously reported by the authors.
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AWAREFERFREF - MEE & CE, S ofid 5 K
BHO 1E4 a2y 7HigET (I 1989), RiED7 1%
WEEImiE i3, a7 a v 78 (Jackson et al. 2017),
A Y A )& (Rothman er al. 2015) I2&HosnTw3, Z
nET, TvhbrACHET AR, BHNIERE (A
£ H 1985, fE : /NE - A 1989, Al A - KEF
1993, Fudkil : KR+ 1995, BHEKE © B o 2006, %
5 2013, Komazawa et al. 2015, SHEEEWEE : Akita et
al. 2014), #idpEm (Bi¥s 2010), EMEEICEIT 2H8E
&R ORERE (BR-3K0E 2009), & SMOBE (Akita
et al. 2016) 7= & DAL TN, I 612, HE (B
R 2007) ICHEALhbITHE, UL, HEHY L
B L 72 Wf92 1%, WBIETAH v A Diadema setosum \Z & %

B oFR2HE L EH (2002) &, ENFEBTI/R T
Y € Haliotis discus discus (233 2 fHRN T % 38X 7= b
(2008) IKBRsN 3,

AR, BMHARRETIEBERETARL, ARZIEZLCO L
T2 02 A B DELLL T 5 OKEST 2015),
% DBEBET X, WMEBHYOEBMEOHABEEKTH
L2805, AYABEBETRLEHHMMETHSE 700
FUZVOEGRIZOVTHLYEE> T 5D (FHS
2013), 7Y FZXIZOWTIRARSA TR, EES
X, 7 b7 2D ARALIRIC UV AP AR B 0 Er
R R ET SR MSE Ic BT, A A EEERTL AR
PSRBT LTV 2 E2MERL, A A EDERH
PMMETT 240 6FICEAREL THEAL2ENEEL TV 2 AR
PEER L7228 (Akita et al. 2014), {L2EBAEIO HEIC DWW
TOHLHRABNETH B, 70y y=roaRE, FA—HE
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WIZEW TS, fARDKRE I, RERPILLT, &
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& Glombitza 1986, Targett & Arnold 1998, Amsler &
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WwZ & (Chowdhury ef al.2011) S|EIN T3,
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FE (4°C) 12 24 WefEdfE L, 0o #E (3,500 rpm x 5
min, 20°C) #% D L¥EAREEZ 7v0 Y v = UK E L7z,

zanyryovagmiE, #EH (2000), ¥HS (2013)
IZfE\v>, Folin-Denis i CEE L 72, BM¥EYHICIZ7n0 )
N/ = (R CAS No. 108-73-6) %=\, W& 725
nm (H3Z U-3310) OWOLE TCHREREERL %, £ 7%,
BXEREHET 27201, 7uuyr=vEaRlE, LEE]

Haptera
Middle

Base

i/

Fig. 1. Thallus parts of Ecklonia radicosa used for the quantification of
phlorotannin contents.
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Fig. 2. Seasonal variations in blade length (shown as bar graphs and
right axis) and phlorotannin contents (% d.w.) in haptera, basal, middle
and apical parts of blade in Ecklonia radicosa (n = 8). Vertical bars and
asterisks indicate standard deviation and sorus formation parts and period,
respectively.
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MELLBIE, HEBROABI2HETEELE, TEID
TEEIE, TEREBOIER LRI B WD b7, ERED
HEclx, 6 Hicl#gkoarTcEo oy, T~9 Hizy
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0.39% d.w.) & FEER (0.87 £0.42% d.w.) ZRBETH >
7= (Fig. 3). ¥, FEREBOILER, TRIEE L LR D
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N7z (Fig. 4), WIS 8RR S - BRI EE
PRIV Faliiil AL IS IR 5 4, FREHR D P © b I
X D BRI DRIy % deo - AR IZ RS 72 6 o T2,

Ex
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RORIRT, WBEEICRENZ XRHEYTH 5, BT
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2002), 7vu¥d =i, WHEHYIN S 2 EA TS
LB, UV-B 226 O, MilsEoRBIER, MEDBHE,
HE~DMNER EICBS5T % (Ragan & Glombitza 1986,
Targett & Arnold 1998, Amsler & Fairhead 2006, Amsler
2008), WT4EIE, FEBEWICN T HEHME L L CEHS N
3224, BAOMEBTONTE L (], Amsler
& Fairhead 2006, Amsler 2008) , EIN D 7 2 X J@#ErETIZ,
SH (M7 I ABEEIN TR 2fibEDL) T7rRY v
VBT HMAIE s Ty (BFHS 2013), KX
NTW7 v b7 XonT, S, AR oZEEinE{tE
HEPIZT B ETES,

—fic, BEHO 7oy v ERIZ 1~ 10% dw. &
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Fig. 3. Comparison of yearly averages of phlorotannin contents (% d.w.)
in haptera, basal, middle and apical parts of blade in Ecklonia radicosa (n
= 8). Vertical bars and asterisks indicate standard deviation and significant
difference among the parts by p < 0.001, respectively.
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Fig. 4. Seasonal variation in the percentage of thalli with bite marks among
collected Ecklonia radicosa thalli (%) (n = 8).
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HEBICE WTO A Y AEIE, 7Hh A Undaria pinnatifida
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C.Agardh 7% EfRMBEE 6 FEOhT7 v P 7 A 2RO L B
fHLTw2 (GEHS 2002), 2OXHIE, T 7 XDEE
RER IR B DWESF DN <, ALAERIRIRE 1 34% &I C
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