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Photosynthetic response of sporophyte of Laminaria longissima to temperature was examined in summer and winter.
This species is distributed along the eastern Pacific coast of Hokkaido. Photosynthesis and respiration were measured
by the light and dark bottle method and a Clark-type oxygen electrode system with discs cut out of the middle part of a
blade. L. longissima could retain higher photosynthetic activity at 5 °C or less, which inhibited photosynthetic activity
in the warm-temperate kelp. The optimum temperature for the light-saturated photosynthesis was 20 °C, except for an
optimum of 25 °C in August, and was higher than the seawater temperature by about 5 °C in summer but by about 20 °C
in winter. However, experiments under lower light intensities showed the optimum temperature at lower temperatures.
In July, at light intensities similar to those on the thallus surface in a dense kelp bed, the optimum temperature for
photosynthesis was about 10 °C, which was close to the monthly average of the seawater temperature.
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Fig. 1. Map showing the distribution of Laminaria longissima and
the study site at Kushiro, Hokkaido Prefecture. Shaded area is the
sampling area (lower).
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Fig. 2. Seasonal change in the monthly averages of seawater
temperature for 7 years from 1986 to 1992 in the study site.

FHTTAyFar—bTHILICLED, BETA
RHE LGS, HICHET TR ERERE S EE
& &S 25 2 &R STV 5D T(Yokohama
& Ichimura 1969), BEE U A 23R L ) BICEE L, IRIE
3cm, A 1200/ 5TIRE ) LEDHA VFar—
FEfTol, BBILET7HIYTILVLII—FF
(National 100V 500W) %\, 4 v ¥ a~x—}%
1T o 7= KR O KBTI 2 1 EIRKIE B4 8 (TAITEC
CL-150F) % fiv 7z FEREEORE IS EFE (LI-
COR LI-1000/LI-192S) % Fv 7z, IR O FIE Ti3 B
VCARTIVIETHEY, Bl A Y Fan—}D
REEIIEARHE TIE 155, HRAIETIZ4ASTEL
oo A ¥ FanN— MET R, BPICEFRRFEROBL,
T4 T —EERCTRTFRERELRD, 1 v ¥
~N— MIEROBEROWM - B H» 5 ZhEnHE
BUREE - s % R 7o fUEARIE-1 (2, 3D
A) £7-13130CETCOTEREL L, HIEIRFA—DH
ERERVT, 1T 1THHBEDIERKERE L
FTOLFRTIT o 720 M AREEEZNET 5D
JE5HE (& 400 pE/m?/s & L 720

il DXEUTICBIT LA BEKEIUTO
) RFETKDI, FH 3T THFEORRE OB
WD ST IR IZHRER (1.5 cm) 2 PERE & L1,
HbREBOMEZ, FBEMEL BT 2HBE8E
E-RERFEEZROIBELAEAMBL Lz, 0CH5 20
TETOSEBORED, ZRENITBNT, 0pE/mds
% & 400 uE/m¥s ¥ T D 7B R D FE5HBE T DA B



FH YT OXE - BT 107

Eike, e OREHEICBT5HEERK - BEME
ZUERL L 720 BEBR TR OMEICIE 7 T — 7 BIEE
F% B (Rank Brothers AE-1)% FiV (&3 1983), Al
24 mlOEBEA L &b ICEEK 2 ANRT, KSR
DEBFREOEZHE L 72, KA DEKIZ~< S
AFVIAY =T —THEBEERE L, SO bY
DIF—F—I %7 v MMERKBERER(TAITEC
COOLNIT CL-150F) ¥ VT —ERBEDKEH L T,
IR OKIBZ TS L7, BERZEOBRITEEE
(EEE EPR-111A) OF +— MIER&EL, WERT
%, F¥— P LBEVEEL ) OBFEBREEOE(L
EEHALY, FIABEE & IFREE O EICH
7o BHEICLERBKROBMBERE R, /L8
KEEL DREREICHR- -KRET, THERS €T
BICT 4 7 T—ETER LI KRB L L TEIN
Oy g s 7HREETTE ICR 15V 150W)E 54 M H A
FEllAEbEREE (KBS TE VvIirz—
A LA-1508) # vy, =2— F 5L 7 14 V% — (HOYA
ND-50, ND-25, ND-13) THEFEFELHAG L7,
ISR ONEREDRIEIZ I —Hod/hE v
£ FFh(Hansatech QRT-1)% 272,

BREER

FH 3 T DI 400 pE/m¥s \Z BT B AR —
BEMES L OB ICB) 5 IR — B % Fig.3
R T, MEEBEEE, 8 AZBRVTROATY
0CHETHRKE o225, BRIBTOMLEREE
DETIE, #EABIREE 2220 ICRIFEEZLRY,
ZRICRCE LWEMIE3 HICAb R, KRR TD
HAEEREE IR, BERICHERBELPILFOLIE
o foo MBI —fRICRED ERICoh TR T
AEMAASNAD, BRBHICEEETLRD,
HARBAIREE B H9AICIE5TH S 25CTE TOHM
THRHEEICFREEWSAONE L ol

SR FH I T THLNIER—REEEB LU
FRIR — RS E O FEI (b, OHEE (Kanwisher
1966, Yokohama 1973, #Hl - 1 1976, Niemeck and
Mathieson 1978, #2111 1983, F# & 1986, Sakanishi et al.
1989) R KKK 75 > 7 + ~ BEfE (Aruga 1965) T
LHEIN T2, BEREEIREE, £FICHN
BERIELZBL0D, 3L ALDBEE, #BE20-30T
DHFETH ), ZOFHEBIIEFTKBROFHES)IC
HARTEPNEVEVIFERFEONT VS, FHa Y
TOHED, RERBEIREIIH25CTLEL-o-8ALL
ST BEH 20TICHEFEIN S Z LD Fig3 M oHL 2

Thbo, THIIKBAOCTHIKE 2 245FbHINTIE
B2, FHI Y TOREEEERE & EFHBO
B L DEH20CTULICET B LILEDLFDR
FHRIBA13CRIR L 2 2FELETHEICET LS
£/ 7 HIBEE N U A Ecklonia cava Kjellman (2D \»
THEH S (Sakanishi et al. 1989) (3 F A BB IREAS
BEBCTHETH L L V) FERZHETV S, THED
KFEOKBRE H VA DRXEBHBBEIRLE & NFEIIH12T
THo7eh, JIBIBITELFEOKRE TN TD
HEBRERE L OEIE, TREESPICEHE b0
EEx 5,

BUEEIRICEE T 5% (Cheatomorpha sp.,
Desmarestia anceps (sporophyte), Himantothallus
grandifolius, Fucus sp., Gigartina skottsbergii, Iridaca
cordata, Halosaccion glandiforme) Y& RBHEIRE b
1525 COHAICH 5 L DFEHIDH S (Healey 1972,
Drew 1977, Drew and Hastings 1992, Wiencke et al. 1993) .
EFBUGORE L A BRRBIRE & DEIL, HEDOS
A, H25THEKE HZEDH, EFEBBORENS
{edl, ZREHNITSE L9 THSH (Yokohama
1973, i - #%i% 1976, Sakanishi et al. 1989), F 43 >
TORHES, AROEREHR L N/A, BETLHY
AR L THRABRBERELS-10CHE» o 72, HiE
DIEBRBIREHBIGKE L ) —&ICE <, KRR
BTRAEOENEAT S L VI HAICOWT,
Liining (1990) 3 X UF Wiencke atal. (1993) & i34
ZHRMD SEBETo TV, REORE %
W,

Berry and Raison (1981) ¥, & —REEME L
AW THYORENRELH L 556, LERRERE
WKEET B TRL, EFREICBVWTERLZTO
KEREAIVPRBETE T L0 E2HMET 2L EFH S
EHEIEL T2, JIBRNEFED (13 A) OATFHKE
12-03-1.1CTH 2D, ZOWRHDFT 3> T70D-1TH
ST ITIIBY 2 BMANFLEREE R, FEFET
HBEOLEDH I A IO THE SR TV 55-10C
2B BRI EBEE & 1212F L <, AR
FH AL TDS5TICBT B M EREER, &
T ADEND2.6-5.7H T & - 7= (Sakanishi et al. 1989) .
F7:, AR REMBOBRMEEL 100% & L 724
ETHREICBITLHEEREE LR LGS, £F0D
FHIYTIE1TBLUTITICBWT30%L L, 5CT
1260% L EOEME RT O L, FBON Y AT
BSCIEBVTHI0RREDFEEERTICEEE o2
(Sakanishi et al. 1989) o oA BUREIRE THETS 5 R



108

WG - HUR

80 : 80
| Jan. light | July
a0 | m a0 |-
:E - =
~ -
N 0 "’—0—04\.\. 0 c—i—o-—o*‘
= n dark B
2 -40 I T T T N -40 - 111 L1 |
o 0 51015202530 0 51015202530
O 80 80
él ' Feb. | Aug.
= 40 40 |
9 - -
e
2 0 0|
o i T T e
u" _40 + J | I ] | _40 ] ] ] II' ] ] ]
S 0 51015202530 0 51015202530
o 80 80
5 | Mar.  Sept.
O w| ¢ a0 - w
a \ i
0 _k‘“\‘\.\' 0 e veooe
_40 Ll ] ] ] | ] ] _40 ] ] ] ll' ] ] ]

0 51015202530

0 51015202530

Temperature (°C)

Fig. 3. Effects of temperature on oxygen evolution at 400 pE/m?s () and dark (@) in sporophytes of Laminaria longissima. Determined in
January, February, March, July, August and September 1992. Vertical bars denote SD of means. Arrows show the monthely averages of
seawater temperature in the study site.
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Fig. 4. Net photosynthesis-temperature curves at different light
intensities in sporophytes of Laminaria longissima determined in July
1997. Vertical bars denote SD of means. A, 0(dark); O, 13; [,
25; @,50; A, 100; @,200; W, 400 uE/m%s.
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