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Growth of “wakame” Undaria pinnatifida cultivated in Otsuchi Bay, Iwate Prefecture, northern Japan, was examined
using a hole punching method which was not affected by erosion at the tips of blades. Their cultivation has been done
from December to April. The maximum growth rate was recorded as 3.5 cm/day during early February. The optimum
condition of their growing corresponded to that when the seawater temperature was decreasing and just before the
coldest period of the year. After then, the growth rate of them declined gradually until April. The total length of the
blade increased until early March and then stopped. The apparent growth rate, estimated from the total length of blades,
started to decline from near the beginning of their cultivation, early January and stopped at late of March. After late
January the growth rate was underestimated from the growth rate obtained by the hole punching method, indicating that
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erosion at the tips of blades starts from January.

Key Index Words : cultivation-growth-hole punching method-Otsuchi Bay-Undaria pinnatifida

1Morioka Junior College, 808 Sunagome, Takizawa, Iwate 020-0183, Japan
20tsuchi Marine Research Center, Ocean Research Institute, The University of Tokyo, 2-106-1

Akahama, Otsuchi, Iwate 028-1102, Japan

#%

o

7 /1 A Undaria pinnatifida (Harvey) Suringar D858 i3
BERDOEFETITHONTE Y (BHKESKHER
#£1997), BE#OFmMEHMAD—TKL TS (B
1989), 74 AEFHIX, LD 11 BE, DFOHFEL
EEAOEBE~OER (ML) KT h, BED
FICNHEHEAZ 5, LizAo T, 74 X20EMKITK
BOBWAEORIBBIZELVWERR LTS (Bl
1991),

B, BT H A D0%B L EHFEFREEREN=
BERECEEINTEY, 7h AEEORLITILESR
THBHEERBH, THADERIZETAHRIIER
BEOMBETOHE (BA - kil 1957) 25H 525, H
RKOFERHERTITONLbDIE W (FH - KE
1993, FJIl - FH 1976, FHHE1960), $72, ThoHD
BETIE, BEEOLEOERNLZELICESVTT S
ADEERFEH LTS, L»L, 2Vv7BICETA
BENSE  ZEE L FRICEED LRI L Tk

TAERMNEED 120 (B S 1985, #6)11 - FH1978),
BEROLEHEISIZAPTOERELPAMB I LD
TER\V, COXIBREE[ETIHELLT, ¥
BHIZE - LoBERE L HlE T 2 EILEIS HEo 2
VTEHBEVERENEICHAVONR TS (Park
1948, Sundene 1964, Mann 1973, Yokohama et al. 1987) o
EIET A ATOWTIRAINI (1993) ASEFEKMET
DAZIEEBTEILEZ BVWIHEL2To TV 57, &
EEHOERE TS cm U EOEEKIZOVWTOMETH S
7 OLEFEIIC b o TOEKIZOWTIFHLHT
2w, R CIIEBAM P OEECOEREOELE
Ho» L, REERED#EE, ERELFEERLO
MEZHEET A0, BFERREBICBITLEHET
ADKPEERD O IR T COEGENR L LTHEIL
B2 AERTHIEL

Fik
A ADEEERD, EFROBRIMET 2=



114 TS

u {7
[ j
136
P schi
. 12 1 b  Bay Funakoshi Bay
120
36: y /
: ; : CNojima f Nolima fs.
g d4
&) ? Nisaijima ls.

M

S Kiriki

2 Nagane
Otsuchi Bay C.0hakoj
X ¥c.Nanamodori
d
Study site ()
al
7! ) D g
ozaldshirahama
R
dol
°, ki
Kuwanahama —e e

(S
. Ryoishi Bay

0 1 2 3 4  S5km

N s,
4 e

Fig. 1 Map showing the location of "wakame" Undaria pinnatifida
cultivation (¥) and observation site of water temperature (©O) and
salinity (4) in Otsuchi Bay, Iwate Prefecture.
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Fig.2  Schematic view on the modified hole punching method to
determing the growth rate of "wakame" Undaria pinnatifida. Holes
with a diameter of 3 mm were made on both sides of the midrib at 5
or 10 cm above the lowest margin of the blade, at intervals of about
2 weeks. The length between the punched holes (H1, H2, ***) and the
lowest margin of the blade were measured at the same time (n1, n2,
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Fig.3  Changes of salinity at 8 m depth and seawater temperature
at 1 m depth, based on data from the Otsuchi Marine Research Center
(Takagi et al. 1992, Otobe et al. 1993, 1994).
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Fig. 4 Elongation of blades (bars) and displacement of punched
holes on bladesmade at 5 or 10 cm above the lowest margin of blades
(solid lines), during December 1992 to April 1993 (I) and December
1993 to April 1994 (II). Vertical lines indicate standard deviation.
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Fig. 5 Monthly changes of growth rate obtained by the modified
hole punching method ( [ ), and assumed growth rate based
on the total length of blades ( Il ). of cultivated "wakame"
Undaria pinnatifida during November 1992 to April 1993 (I) and
November 1993 to April 1994 (II).
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