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ABSTRACT

The productivity and growth pattern of Sargassum confusum (Phaeophyta, Sargassa-
ceae) was investigated in Ohori, east coast of Korea, from March 1983 to April 1984.
S. confusum shows an obvious seasonal variation of the growth by passing through the
germinative, vegetative, reproductive and decaying phases for about an year. The mean
length of tagged individuals shows a positive correlation with the water temperature
during the growing period. The growth is depressed at less than 10°C in February, and
accelerated at above 15°C in May. The rapid growth (1.29 cm/dry) occurs at 15-18°C
during May-June and the maximum length is shown at 20-21°C in early August. Daily
net production estimated by the oxygen light and dark bottle method is 11.2 gC/m?/
day in June. The annual value calculated by the integration of the daily net production,
growth rate and biomass is 745 g C/m?/yr. Net production estimated from the biomass
change only is 287 gC/m?/yr. But this must be an underestimated value, because the
loss of considerable biomass by shedding is not included.

# ]

Sargassum B Ao, olde), LAY QAo ¥ VLD AYE ATEHE
Zo] dtoleh. B olF ME WFWA WrhHe F4otel o £UEl 4T W A4S
Axg AFsd dALLA 2A B =8 1 28 Ho2 IEHch(Mann, 1973,
1981).

Seltebol A4 ee Sargassum B 3 1902 $E by AAdge] LEaE Aoz
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&z 9lvh (Yoo, 1975). &8 ol EfESE S. confusumz}; S. hornerii = Undaria pinnatifida,
Costaria, costata, Laminaria japanica %53} v]Eo] K dFA g6 Zdsle F8& H8 2
2% o]} (Koh, 1083; Koh and Sung, 1983).' 0|5 Sargassum %<& & Z o] gle} AAA
02 & Hol¥ HoldH olE olE FY AAAANY Holo) Jlql sE ReE Lrh dF
29 g Ag o] ¥ A AANAAE st wbd (Umezaki, 1974; Ohno,
1977; Taniguchi and Yamada, 1978), 3= % ofcde} 3| 3§ F&o] 238 ¥ A
Ao Hd AFL Bt} (Tsuda, 1971; De Wreede, 1976; Prince and O’Neal 1979; McCourt,
198). @FALHNGAAY Sargassum @) hfo) FF RxE Koh(1983)9 dxze] 1
#2 3e 39 2AAA A5 UL® A ANS Aoy ALY ERER A
QFE AR ol %ol AR g3 g & A7 dAAEel S confusume X AFA
ol Al AEFe FHAA Bol 7AF A F22 ol ERFHIS AAFS AAE
B3l S. confusume] AAAAFE A o2 EARY AdAHA ueAe LAz
A 98¢& A Fol i FAolth

wH R FHE

ATAAAE FLE 24T S99 238 A9 (38°20'N, 128°32'E) 22 Kohs} Sung
(1983) 8 zAHA G FLG Fioleh. AEe AL 19839 395 1984 4¥71A o)
9 44 =Hglew, 50emx50cme] W FE o &3 A Ao oI HEF L AAY
Zol, ¥ #aE 4 st dW AT AAE Aoz olE Efe] ofzd
Hoz A BAVE L Y o/ EY Zo)E AT, oF =P Y7 £4o] A
Aotz fetE e AAE oz Aol AF4E A4 ddct. dEFE 55 ATE,
T8 &% 2 gLFeE depdch dx A 34 dEF] Atz iy
FEERS FA)E B, Al AA" Aa el o AE8E AAY YFE}
A FAste] o) Fof Az o] ¥ AAE ula gt

# ®

&5 dargassum confusum HEL J2FEA IS FAE 3o BFE, £R, £H 2
Bz 7B HAE AXRA AdAes FRIA WIE Rolk da&F F9 siveld. &
ATA e A9 EREHE ol S8 39 2o AHo] ARHe JFR TL AL
e ol F A3 A E St s BAAR ALY dAG Aol WFEE FFE EUTh
olgj gt AAFFE AYE FAsr] ol 24 AA EAIE Do AAE AFE w4
ZALgE Aok (Fig. 1b)o o3pbd S E[7 B 99 ol F A Ao AFsw 29 #74A FT
AF Aol 7} F 30 cmol EFAsht, o] Fo] HAAAE ofF T & HEAHAAZ 120 cm
of olzn olEe HYYFELEE 1.3cm/dayzA 59o bl WY FE AHESd 4
gz AL AAE Aoz & Ax (Fig. 109 28y 479 F 48 ¥ X
et & qloAA T olAE He Aol HF s0cm=A 64 Lol el AA DT H
T HAFAE $5% 54 g 224 5920 Yetz, AQAZSEEE 596 RoAH ohF
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o Lilem, 1.0gd Aol % FAZA4E nash EA ALt 98z 492 AT
e ol 7 MM AYAY AHEHE AUSNE BT F9H FH 8] o
a AAAe o] deltm e AAddd =¥ AFAs Bdsl AA Aelel Wzt
o9 WIS} A AFE vlch & 4o 4] AFTE 29¥H Aol AF
g ozl @ AR Feol AWl ok sAN ARt 2 1EY A=e &
298 pant AT WE $E2 AAHo] ol 9¥el AR AolE vhehiz oleg 2
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Fig. 1. Seasonal changes of temperature (a), length of tagged plants (b), length and weight
(¢) and biomass (d) of Sargassum confusum collected by random sampling.

3 ol 59 @FEek(Fig. 1) AAL] 4Gzt Bl Wgls] 7=l 6ol H=H (6100 g
fresh wt/m?), 1096l 243 (440 g fresh wt/m®)E Hlh, IAAATY 4FFIL2
2o} 56Ul 7 FEE AEBY 2P ol AH Y BEF vhet ol o Aol K]
FEod AEFES 2 EANA B Uk T~EHOlE BEFE FAAA Foel 2 3
Y3 @mAMEE ¢+ 9ot 69 ol o LFdko] A $ wx (Fig. 1b), =3 5% MK
o mtgpo] FFE Az Gk dge s Mo, JEFE ARG ¥ FUHEA gV 23
5 gasas 47, 699 dEFE ARAR Retx A At A8 0%
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th&dl E7hA dEF] ha wEsEd ok $E T HAAAFY HoldA o A
stolw] Aol 2 Adelne & 4 gich

£EN. K ATAGANA Sargassum confusume] FAAo|l e AAd FLAL got
27 98 BEFEe] FE#oR stz Yt s HES Ad9sd & Y —REENS
3% AoE Table 13t 2} o] Ao gopd 27 YAHL WES 4= F= I
A7 dE Ao 2w, &, JA 7t @S Cladophora sp.sh Sargassam spp.o) A 48L&
2 dtgd, s el ER FA S Costaria costata 58] A ABL o] & Y},

Table 1. Net production, respiration, content of chlorophyll a and net production/chl. a ratio
of 8 dominant macroalgae in the late June 1983

) Net production Respiration
Species (mgv(vlt// gh §iry (mg‘gt//%'1 )dry 8}1{1; /; (fro;lzg?)t Ne/tdﬁxfogucton
Sargassum confusum 1.40 0.28 5. 44 0.26
S. horneri 1.32 0.34 4.32 0.30
S. hemiphylium 1.92 0.29 5.03 0.38
Laminaria japonica 0.60 0.36 4.00 0.15
Undaria pinnatifida 1.13 0.22 13.72 0.08
Costaria costata 0.63 0.17 3.92 0.16
Ulva pertusa 0.88 0.31 7.16 0.12
Cladophora sp. 2.37 0.43 10. 85 0.22

S. confusum2| A7}k flidEE S-S 1.40 mg C/g dry wt/held], King=} Schramm (1976) o}
AT EESEM] & dzgayy HIE Fnz e, A KES A HE
L JEor A48 BHikENS 11.2 mg C/g dry wt/d ofc}(Table 4).,

8. confusum® %%, AFE, FAEELF, FUEL R Fridagd A FAAAE
Table 20 vtebvt glod, 4 AEFoz Ny 49 FEERET LT —KREED
22X 245 EEERS e 77 Table 3, 40 Vel Qet. dEake] FEMLBEOR
5FH #435 EMEENE 287 C/m¥/yr2A, of e 43P 23te K% dF &
Aol TFHA G2, AA EENC ¥A KEY Foldh. A, 68 AMEENAL?2
mg C/g dry wt/d) & 7122 &4, # A7AN9 RERS BERD o3 A5& 33
o FA% FHEES 7456g C/m¥/yr2 A, 3~8F( A9 Lol BEEES o BLE
A etz gl

Table 2. Dry weight, organic matter, organic C and N content and C:N ratio of Sargassum

confusum (value is expressed in %)

Dry weight Organic
Date /fresh matter/dry C/dry weight N/dry weight C:N
weight weight
1983, May 26 19.2 70. 3 33.8 2.33 14.6
Jun. 24 18.2 73.7 33.5 1.94 17.3
Dec. 21 21.6 70.5 34.1 1.38 24.8

1984, Feb. 23 18.5 71.8 34.5 2.56 13.5
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Table 3. Biomass of Sargassum confusum and annual production estimated from biomass changes

Biomass Biomass change g
Date -
g fresh wt/m? g dry wt/m® g C/m? g fresh wt/m? g dry wt/m* gC/m?
1983, Mar. 27 2460+ 680 467 156
Apr. 16 43001500 817 273 1840 350 117
May 26 55002500 1045 350 1200 228 77
Jun. 24 610041300 1159 388 600 114 38
Sep. 1 800+ 250 152 51 biomass reduced
Oct. 20 440+ 130 84 28 biomass reduced
Dec. 21 1270+ 260 241 8l 830 157 53
1984, Feb. 23 600+ 200 114 39 biomass reduced
Mar. 16 650+ 300 124 41 50 10 2
Annual production 4520 859 287

Table 4. Daily and annual net production of Sargassum confusum (The daily net production
measured in situ in each month is calculated from the value of June. It is supposed
that the daily net production is proportional to the growth rate in each duration)

Growth rate of Daily net pro- Net production

Duration tagged plants  duction(mgCly (GG, WU (o) WS/mY
1983
Mar. 27~Apr. 16 0.26 2.2 642 1.4 28
Apr. 16~May 26 0.59 5.0 931 4.7 188
May 26~]Jun. 24 1.29 11.2 1102 12.3 357
Jun, 24~Aug. 1 0.41 3.5 1159 4.1 156
Sep. 1~Oct. 20 Data mised 118
Oct. 20~Dec. 21 0.17 1.5 162 0.2 12
1984
Dec. 21~Feb. 23 Data missed 177
Feb. 23~Mar. 16 0.24 2.0 119 0.2 4
Average daily net production: 2.1
Annual net production : 745
Z =

Sargassum confusum® R} BHER] A TR BHK #Be Fig 104 24
FRol 3 2 EHMAGRE 2t AR ATE vl o3k, 2T A4
3l Sargassum& A5 fF20] 22 A Ao (Umezaki, 1974; Ohno, 1977; Taniguchi and
Yamada, 1978), A+ 2 olddf4qe] SargassumeE QAF 420 & A Ao (Tsuda,
1971; De Wreede, 1976; Prince and O’Neal 1979; McCourt 1984) i o] o2& A
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o2 HyEz glon, duld oz 30°C o| 4L - Sargassum®] A Ao HAFIN Ao &
214 gt (De Wreede, 1976; Prince, 1980). &, 2uil9olA 238l S. piluliferum
(Ohno, 1977)8] A%, AMARE AF F&0 ¥ AA F o 27°CY Hz FL&o] oj2
71 A 20°C A= =& Ao, S. patens U S. serratifolium(Taniguchi and Yamada,
1978)-2 10°Cw] =ty 31214 w7k L 10~15°Col A mERMIE ol &1t oot 2l
S. thunbergii®] 7% (Umezaki, 1974) Q% #HZFE (27~29°C)ell A Hdl B A o] dojrt
£ Aes vudw 9o £ QFAGAAY S confumme woel 45 e Bl
AEol AH FAASZ A AL H2FL (23~24°C) B} 2~3°C 2 Feffiol Yot
2 9le], edFgdold 233 & SargasumEQ) S. piluliferum, S. patenss} S. serra-
tifoliume] -9} AAE HAY AFE Holx gl LMl FEH ol2e T
6~ T2 A A5 £REL 3.5]34 &z, Jz5e (23~23°C)dA = 3%
@ 457 Qo (Fig. 1), &9 459} gFFol YA oA B AFeznol 444

71l Foll & F&o] S. confusume] Jgo] AAA JFE FA @ Aoz A4 F
T Aol = BTtz AAASQ] 6~8FE o] Bpffie]l dEd oFE LEREY
o] Ao 7ldetA] E3lm JAFF| £%s 7] wfEo] (Prince and O’Neal, 1979; Prince,
1980) Aol #aste Aoz AzHs A4 A7 o} F9 F5 KRES De Wreede
(1976), Prince O’Neal (1979) @ McCourt (1984)7} EiEE wpet o] F&2A3E 34
ol &Ho Flwtet Y= B EREHEY & AR A4se Aol BEdd o
Aet = o] Kol e BRI KRL )4 o2 Sargassume] H5E FA3a Qe
Aoz Azt v}(Koh, 1983).

S. confusumo] A &dE Al 6H0] FA o AES D FAT MifES(1.40mg
C/g dry wt/h)-& Sargassum o] &]o]| o] Q¢ 34 WHEEEQ Laminaria japonica, Costaria
costata, Ulva pertusaR v} 2~3u] =or] (Table 1), Prince(1980)7} &A% otdd] Y9
S. pteropleurony <} 1,25(% =1}, Kingz Schramm(1976)o] ¢ 3b=d, BA717F &2 A=
AR EE EESO l$ Fot &L MU E FEERC 42 A4 E F Ao
X B asls gy, o]slpo] S. confusume) A AH o] E-& AL L. japonica, U. pinnatifia,
C. costata 7+2 KFE@WF o] A7]ol e 7t wbd, ABE FA/E wol LEEH
o) $431 Welir] WEQ Ro2 AR,

9, g yignow A9 EHEEH 87 gC/mY/y) - 2ERHE T 4oy
T 2ol 9% 2A4FE A9 TAEA otz o Sargasumzt 7L B #WEe] &
BN BA BEEe Wshies SqaE ok £4 95 sl Taniguchish Yamada
(1978) = S. serratifoliume] BHERES BERES =5 2439 2 A3, 271435404 &
NP E o] o) 2% Fote] Fgako] EMEERY T0%E AR s, AL JF F4
A QA 30%0l Eositte masta gk K dTdAE g3l dEF bl
& A2F FEERS 287 gC 24 ol FAgol Zotd AawdWHel 8 F
AY FEEEE 745 gC o o 40%v wlel 238 goloh. olw ffkEy 745 g C/m?/yre
HAG Aol 2 A48 AYREFA Pucust Ascophyllums) EES 600~800 g
C/m?/yr(Mann 1973)e] W] FE elch @ K A+ GAA S confusum= =
ubFel A4 3E 7€ Fucales Hol| &3l di@22Fo ddste 9444 249 F
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24% AAx 94 a4
1 E

Sargassum confusum-s 3o 2 FH ok 232 AGoA 1983d 39 FE 1984w 497A o] Y
49 ARALHE 24 3tk S. confusumE 29 A AT A At of ol ANAAAE et
W FuhE S22 HHRE JEFIE A2 AARTLE 690 F2 o] Fof A ol A%
AL T3 W3 AAE e A4 4§ 599 1.3cm/dayold HH Aol 849 120cmo]
o Axwohwles FAH9 S confusum® HMEESNE 69 11.2 gC/dry wt/dayols ol & 7]
22 FAY FHEENS 746 gC/m?/yrolch. 3 FEF wdnl &5 FA9 QAAH L 745
gC/m?/yr2 A &2to] 98 =4l o 60%el =3tz AUrh
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