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Effects of Temperature and Irradiance on Germling Growth in
Eight Sargassaceous Species

Masasuke Baba*
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TURAVE TCHEETh o Tm, BEEROET LREE Y Y~ ZE 27 234°C, FOMOD 7EN32CT
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Abstract : Growth responses of germlings in eight Sargassaceous species (seven Sargassum and one
Myagropsis) collected from the middle part of Honshu, Japan were carried out in the laboratory conditions
to determine the effects of different temperature (10-34°C) and irradiance (10-180pmol/ni/s). The optimum
temperature and irradiance conditions, measured as relative growth rate of the leaf area of the germling,
was Myagropsis myagroides (20-25°C, 100-180umol/ni/s), Sargassum horneri, S. siliquastrum (25°C, 100
umol/ni/s), S patens (25°C, 100-180umol/ni/s), S. confusum (25°C, 180umol/m/s), S. fusiforme, S.
hemiphyllum and S. piluliferum (25-30°C, 100-180umol/mi/s). Significant decrease of growth rate was found
at 30°C in M. myagroides, S. confusum, S. horneri and S. siliquastrum. The upper critical temperature of
the germling was 34°C for S. patens and was 32°C for the rest of seven species.
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. 1 Effects of temperature and irradiance on growth of

germlings after 20 days culture period in Sargassum
confusum. A: Relative growth rate of thallus area. B:
Number of primary leaves. C: Maximum length of
rhizoid. Vertical bars indicate standard deviations
(n=40). Symbols of irradiance are given in Fig. 1B.
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Fig. 2 Effects of temperature and irradiance on growth of
germlings after 20 days culture period in Sargassum
fusiforme. A: Relative growth rate of thallus area. B:
Number of primary leaves. C: Maximum length of
rhizoid. Vertical bars indicate standard deviations
(n=40). Symbols of irradiance are given in Fig. 2B.
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. 3 Effects of temperature and irradiance on growth of

germlings after 20 days culture period in Sargassum
hemiphyllum. A: Relative growth rate of thallus area.
B: Number of primary leaves. C: Length of the
longest rhizoid. Vertical bars indicate standard
deviations (n=40). Symbols of irradiance are given
in Fig. 3B.
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Fig. 4 Effects of temperature and irradiance on growth of

germlings after 20 days culture period in Sargassum
horneri. A: Relative growth rate of thallus area. B:
Number of primary leaves. C: Maximum length of
rhizoid. Vertical bars indicate standard deviations
(n=40). Symbols of irradiance are given in Fig. 4B.
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Fig. 5 Effects of temperature and irradiance on growth of
germlings after 20 days culture period in Sargassum
patens. A: Relative growth rate of thallus area. B:
Number of primary leaves. C: Maximum length of
rhizoid. Vertical bars indicate standard deviations
(n=40). Symbols of irradiance are given in Fig. 5B.
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Fig. 6 Effects of temperature and irradiance on growth of
germlings after 20 days culture period in Sargassum
piluliferum. A: Relative growth rate of thallus area.
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Fig. 7 Effects of temperature and irradiance on growth of
germlings after 20 days culture period in Sargassum
siliquastrum. A: Relative growth rate of thallus area.
B: Number of primary leaves. C: Maximum length
of rhizoid. Vertical bars indicate standard deviations
(n=40). Symbols of irradiance are given in Fig. 7B.
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Fig. 8 Effects of temperature and irradiance on growth of
germlings after 20 days culture period in Myagropsis
myagroides. A: Relative growth rate of thallus area.
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Fig. 9 Germlings of Sargassum and Myagropsis species cultured for 20 days. A: S. hemiphyllum
(25°C, 180pum/mi/s), B: S. horneri (25°C, 180um/ni/s), C: S. piluliferum (25°C, 100pm/m/s),
D: S siliquastrum (25°C, 100pm/ni/s), E: M. myagroides (25°C, 100pm/mi/s). Scale bars

= Ilmm.
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27 (Yoshida et al, 1999), /aXVEr (&
M5, 1997; #H#f, 2001), X~ " ""FEZ7 (F
H, 2005), ¥~ %7 (EH,2005) O 5 TH

HEN, TOREICHE LEEMFITHEICL ) O0R
72 B DNEE A 20~25C, HEAH80~100pumol/ni/s
OFPIZH Y, AR EITHESRMEB L UEES
EBRERLZ OO L -ERTHoTe, Z
DIFED>, / aFx Y E I REIFE TR ICAE LR
FEFRAICBWT, RENBLS 2PITEMEICEL
FIREMNEL b 2 EnERHEIhTWs (FH
5, 1997; ##E, 2001), ARHFFEICBNTEH, Z
D XD R E DML S AR RAFEIREDELD
TRTOETRD LN,

HEEITo TR F U TH 8 OREIFARIZ O
T, ZOERMOMEFERE B THRED &
KT 72 5 B 13100~180umol/nf/s T % Z L A8
Do ts, ZHETIZ, EIFEEROKEICHE LI
BRME, #F 7 H400uE/ni/s (Yoshida er al.,
1999), 7 41 7 53100~200uE/ni/s (Yoshida et
al., 1999), /7 axX V£ 7 N50pE/ni/s (FHS,
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W L7 BN ZFOMD 6 LY bE LS EL 2o

Table 1 Comparison of maximum growth rates in 8 Sargassaceous species under their optimal growth conditions of

temperature and irradiance

Optimal growth condition*

Species Maximum growth rate (%/day)

Sargassum confusum 21.2-21.4
Sargassum fusiforme 20.5-21.6
Sargassum hemiphyllum 22.8-24.3
Sargassum horneri 26.2

Sargassum patens 20.3-20.4
Sargasum piluliferum 26.1-27.0
Sargassum siliquastrum 20.0

Myagropsis myagroides 16.6-17.7

Temperature (°C) Irradiance (umol/ni/s)
25 100, 180
25,30 100, 180
25,30 100, 180
25 100
25 100, 180
25,30 100, 180
25 100
20, 25 100, 180

* Experimental ranges of temperature and irradiance in this study were 10-34 (36) °C, 10-180pmol/ni/s, respectively.
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TW5b, 7=, ThHE/7, YVY~XE/, I LFE
ZIZOWTORMFZEOFRERIL, T bOHEDN
BHEA SR LT,

AT TREER ISR S L= IR0 7
7 b %<, BERBOKERGIMEDIEH 72
L & biZmL AR A LN, ZOTH
T OYABER R EVEERIZOWT, BiEED
BRI \BFETIZAEB T2 7 4 7 BRI, fih
O/NRIYEERER & DN < D BRGHTBALIC DT
B, BREAZECHICHZIED LA STV
% (FH, 2005),

ARRFFETEEE LT2R #U Z 8 8 O IR i
DOAKIBIZOWT, BARZHN SR K 5 IClE &
NTW5 : 7V ATEIZN1T~20C (PUHS,
1984; JIIH - HIE, 2003), b T F7319~28C
(TOH5, 1984; FFhp, 1985; LS, 1999; £F -
JE, 2003), A YFEZHB18~20C (WUFH 5,
1984; BEILS, 1999), T HEZ H14~24°C (h
Fo, 1981; &40 - (LUH, 1988; #1L5, 1999),
Y= HETP1T~26C (UH5, 1984; BEILS,
1999), ~ A XU ZH19~26C (MUH 5, 1984:
BEILD, 1999), I L7 A12~22C (U5,
1984; #Eue - BLH, 1992, HIF 5, 2003), V=
2E 7 A10~16°C (EEM - BEH, 1992), Yan
7 %R THIZOWT, AR TEONIZHIE
RORCRAFEIRE X, VA O KIR &R O &R
2>, HHVIIZOFRPH LY b A< e D E\NR
H T,

HH (2005) 13 F U TR RO #EE R
NG, EIEEM (30C) [CBIT Dk ERME 2
oA & OBE I L, FlESE ToOfMT 5
Y= HEIE, MNBSHOREBTHLT HE
7, B=oNFE®Y, JaxXVEs I HEEET
TORERENR DN LA L TWD, AR
FBTIL, ZOHAABIC L D EIRmMEOE IO
T, YR EZET LT HEY THRATEIIED,
TN B OERTHD 7V AVEY, ALEY,
TarEeZIZBWTh, HH (2005) O RMEE X
FTaEnEGon, Z0ixh, MAEEEET
oA LRI AEET T e UX%, WA DO
FRC&H v M TR0 bR LB T 54
VEZ (FH, 1998) D 2FfEICHBVT, 30°CTH
ENZFIEEET LRV EBBHELMNIRY, K
> AT FHEOERMVEC TR S AR & OREE
Mz, £EHMCETIEESMCLDIENHE
B 5 T EAMER I,

RUFUZEORE KT 2AEBRIGE, HE
EYPEIC X 0 BB Z RSN T % (Norton,
1977b; faF: - KH, 1981), KA 5 (2005) il
AWPERFT FH IBOIRE (B Zimin)
WCOWTCREIFEIEE & AF FRIBE 2T
BN, FDOOL, THEY, YISHET, <A
2S5 AVEY, PanE®rsO5ETIE, A
T OMNIZR S TERFEROFER LY 0N
BE&GETH -,

AKIRFETOR L Z U FHEHIFEOET EIRIRE
X, YY=ZEINMCTHY, TOf7HEix32
CThHot-, I+ KH (1981) ¥y ~&€7
HHERDPIMCTRET LI EE2HEL TV DN
ZOMDK L F T THTIIRFEROAET LIRIBE
BT HRIEA LN, THEIZDOLHIZAH
AREHUZ AT HFE T, FEMICX Y REHFER
FEZFZENHD I ENMOLATWD (M, 1986),
T, ZVATVES OREICHE Lo KIRILEE
PEEARMBETRR D AEMER R EINTWD (I
B, 2005), 20X D REMBORERMOE
WA BT 720020, FHHE (2005) 2MER LT
EOICHELELRERFM AR — U TEREITD
ZENEEND, Ak, EEBEEB LOEMOE
VINZ X DR Z T SO UG & RN Heied
HEEBHIZ, TORERENOHEBOENEZH LI
LTW ZEREETHD,

#E

AL a2 B T & o - R KL EHR T
gk BRI £, B KFA SRR LR L
(M) MFEAEMREWEEE WA BRIE L,
Bi7r TS Bo MK FA BRI KEFIE
KEHIZGEHA TS OBEEZRT H, B VXORE
W INTC T2 T TEERFIMFENA TV AT L
ottt o —/NEERS IR IR R
T D, ZOMmIE, RFEEERRFHESE R
ZREH b EFE S NTIRPEKEME R ZERE O
HEOIL—HEFAEH/BTARTLIHLOTHY
BREMLICHEEZRT 5,

3| F 3Tk
HHAE - S (1991). A NF 7 YiHED

ARIZE JIF T & MO E. IKPEHIH,
39, 315-319.
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