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Annual and daily net production of the warm temperate kelp Eckloniopsis radicosa population in Izu-Oshima Island, central Japan were
estimated by using monthly quadrat samplings and hole-punching method while the growth seasons from February to December 2005.
Individual density of E. radicosa population reached a maximum of about 200 ind. m in April, then decreased up to around 80 ind. m?in
June, and almost the same level was maintained until October. On the other hand, daily net production in blade per individual reached a
maximum of about 120 mg dry wt individual” day"' in June and a minimum of about 25 mg dry wt individual' day™ in September. Annual
net production in blades of E. radicosa population was calculated to be about 1440 g dry wt m2 year'. If the growth of stipes and holdfasts
was taken into account, annual net production was estimated to be about 1840 g dry wt m? year.

Key Index Words: Eckloniopsis radicosa, hole-punching method, Laminariales, net production

!'Hachijo Branch, Tokyo Metropolitan Islands Area Research and Development Center of Agriculture, Forestry and Fisheries, Hachijo-machi,

Tokyo, 100-1511 Japan

2 Oshima Branch, Tokyo Metropolitan Islands Area Research and Development Center of Agriculture, Forestry and Fisheries, Oshima-machi,

Tokyo, 100-0212 Japan

3 Tokyo Metropolitan Ogasawara Fisheries Research Center, Ogasawara-mura, Tokyo, 100-2101 Japan

4 Japan Sea National Fisheries Research Institute, Fisheries Research Agency, Suido-cho, Niigata, 951-8121 Japan

5 Shizugawa Nature Center, Minamisanriku-cho, Miyagi, 986-0781 Japan

]
g2 7THAY XABHCET 3 7 v + 7 X Eckloniopsis
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faTE & BRI LR & Vv ) B L BRIBRRR 21T
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1995, B 5 2006, &0 2006), HICHHAL AT HFIZ T
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BEOE L OERE - ERLAEELZFHMET 2 L CEET, &
¥t o v 7EESE (I8 1993, H 1997) B WTX, &

P XBD 7 7 X Eisenia bicyclis (Kjellman) Setchell (ZH
1970, ¥ 1991), ¥4 7 X Eisenia arborea Areschoug
(78K & 2009), /¥ * Ecklonia cava Kjellman (Yokohama
et al. 1987, Ffpo 1991, Bk S 2004) 2 EDVHW 3
BWHR2ZHER T 2L FEBETHRES AT, L2L, TV
P2 RAOMEERICET 2HEIERTH D, AEODTA
Riz, BREEOBESE (I8 1993) BXUETE (B
2003, Fiif-H 2008) FLHER & ST 7228, EE TR,
ARWS X BAHHEEROM S (FiN - He 2008) &#
HEEINTw3, ZhsDMERICIIMlo 2y 7HERIARL
TEST, 7Y 7 ARHERRICE VTR G KB HE
BicAETsary7HTHE LEbNS (IR 1993, T
5 2001, B9iE - 3RP 2009), flio 2y 7EEEBIHLE
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T EiE, AR ERENCERICEERETH D, :

LA, FESIZPEREBEIFEOT Y b7 ABFEICBVT,
AP (Mann 1972) i< X 2 MiEEROHEZAAIDOT
BET 5,
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Fig. 1. Maps showing the experimental site at Habu-Bay of Izu-
Oshima Island, Tokyo Metropolitan, central Japan.

B 5

REMFTH SR 1 » HBEORER t, TH D HL- 7= kD
B, (HEE) & W, (X Li» o R EFToERZER) 3 L3
DXyl sy, REAT LR ICBIT% B, &
W 3L o 7ce®, TRLOHEICI>TENEND
SR A HEE L 72,

Bigit icBw»g, Rz
UL A AD T %

BT B SR & L7 ST IER O
RE L, RPN TN c@ﬂj

REMHID, B 8 ecm ML EOfEADLER Z kO TB, & L,
ébgmm& HE L 7tgic, R o 57K D

B OCGERE B2 6 Hy2E D 56 LI 10 em 24 1J5)

THRHL 2D 431F, ZOlZEEZROTW, L5,

AT OARENE, T b 7 APAEE A 55 10 m
7o TR N B b a&‘h‘zﬂ' TR 9 IR E U 7 fifi 2 FH W
g
MEEEORTE

ERo kit LTHIZ gk s 725 iEd 5 Ho-

H,, B,-B, B XU W,-W, 2k T, BRFBOMERE, &
oAtk K OHiAEERE L, 2nFnzEREo H
(t) THRLT, —Hbbhofit LT (H,-H) /t, (B,-B))
RBEBET (W,-W) /t L7 (Fig.2), Zhsid 1 ikl H
%tb@WWﬁf%éﬁ (WyW) /tic 1 m?> b7 b ofE

IR T 5 ERE 1 m? Hh o HitEE RS o b,
é%mﬁﬂ Fonftiicy 25, FTCOABEET 2 L,
AZED 1 m* b hMEERBEONED, 206240

T2E4 09610 HIZhFTo 1 m® H7: b flikpEitss s
n5,
ry
Final hole position
i BZ
Initial hole position H,
B o
: H: 5 or 10 cm
t = > b
Time (t days)
Net daily growth rate by hole-punching method = (H') Hy)/t
Apparent daily growth rate of blade length = (B, - By) / t
Net production per individual of sampling interval = W, -
Daily net production per individual = (W, - W)/t

Fig. 2. Sampling design used for determination of production
of blades of Eckloniopsis radicosa. B,: Initial blade length,
B,: Final blade length, H,: Distance between the stipe and the
initial hole position, H,: Distance between the stipe and the final
hole position, W,: Dry weight of the initial blade segment at t,
estimated, W,: Dry weight of the final blade segment at t, actually
determined.
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Fig. 3. Seasonal changes of surface seawater temperature (a),
mean blade length (mean + S.D.) (b), individual density (c) and
weight per unit blade area (mean + S.D.) (d) of Eckloniopsis
radicosa.

BR

REHESPOKBOEMEN % Fig. 3aicm Lz, FHEM
EhogEKiEIX8 A 14 Ho 25.8°C, HREKRIZ3 B 21
H® 13.6°CTH o7z,

ERSemM ED7 Y 7 XDFHER I Fig. 3b IR L
ek 9ic, 3AIKIZ93 cm THo kA, ZDHk, KABIH
BELTO6HICEREND620cm L hot, TADIFLALSE
LWw6l3cem THorh, ZORBERNICHEIL, 1148
121206 cm &% o7z,

¥E 8 cm M EOEGEROFEEIX Fig. 3c iRl ki, 2
BIci3EETH-708, 3AIKIm>Hch 28%kEib, 4
BIC 196 RN L 2L 7218, BRA WAL T6A» 5 10A
FTI, BIF—FDME (70 ~80%) TH®L, 11 Hicik
54kt RY, 12 BICIZTRTOMEIHEERL 2,

HIENRE LEEORMEREDS - H DERIZ Fig. 3d
WRL72&912, 3A26 4 A3 T2 mgdry wtem? %

~ 1.5 18 B Net: (Hy-H))/t

> X Apparent: (B;-B;)/t
53 yol18 pparent : (B; - By)
2E

gL 15
= = 05
z D N 22 15 |5 5
52 00 1§] - -
.8 N N
8¢g-05

el

-1.0 1 1 1 1 1 ] ]

Month

Fig. 4. Seasonal changes of daily growth rate of blade in length
of Eckloniopsis radicosa. Numerals indicate the number of

punching sporophytes.
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Fig. 5. Seasonal changes of daily net production in blade per
individual of Eckloniopsis radicosa.
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Fig. 6. Seasonal changes of daily net production in blades of the
Eckloniopsis radicosa population.
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Table 1. Seasonal changes in standing crop and net production of the Eckloniopsis radicosa

Standing crop Daily net production Daily
Interval individual ducti Net production
Month Blade  Stipe and holdfast  Total per individua het production
; wt (g dry wt (g dry wt
da: wt 2 (mg dl'y
(day) (g dry wim™) individual* day™) m? day™) m? interval™")
Mar. 7.3 1.1 8.5
Apr. 12 40.6 6.3 46.9 30.9 6.1 72.8
May 42 471.6 38.0 509.7 109.8 16.7 700.9
Jun. 36 414.2 74.4 488.6 121.1 9.6 344.5
Jul. 31 578.6 2773 856.0 52.0 3.6 112.9
Aug. 24 626.6 303.3 929.9 39.8 33 79.3
Sep. 25.2 1.8 753
Oct. 42 314.5 391.1 705.6 339 18 54.9
Nov. 30 162.5 319.7 482.2
Total 1440.5
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Table 2. Annual net production of blade of several warm temperate Laminariales populations by hole punching

method including Eckloniopsis radicosa in the present study

. Depth Annual amount of production
Species Area 2
(m) (kg dry wt m™)
Eckloniopsis radicosa ~ 1zu-Oshima Island, Tokyo metropolitan 10 1.45
R, Western coast of Miura peninsula
E bicycli > *1
isemia Dicycits Kanagawa pref. (Terawaki ef al. 1991) 3 4.58
L. Eastern coast of Ise bay, Aichi pref.
E
isenia arborea (Kamohara et al. 2009) 1 5.23
Western coast of Miura peninsula, 4 1.43
Kanagawa pref. (Terawaki et al. 1991) )
Ecklonia cava Izu, Shizuoka pref. 5 284
(Yokohama et al. 1987) )
Kochi pref. (Tominaga et al. 2004) 6~7 2.73

*! wet wt x 19.5% (dry wt / wet wt of Eisenia arborea in Kamohara et al. (2009))

2V, 75 AT458 kg dry wt m? (FHio 1991), +
#F A5.23 kg dry wt m? (HE S5 2009), X T 1.43
kg dry wt m? (5 1991), 2.84 kg dry wt m™ (Yokohama
et al. 1987), 2.73 kg dry wt m? (Exk 5 2004) & &
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