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Effects of Temperature, Irradiance and Salinity on the Growth of
Undaria pinnatifida from Niigata Prefecture, Central Japan

Masasuke Baba*
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Abstract : The effects of temperature, irradiance and salinity on the growth and survivorship of gametophyte
and young sporophyte in Undaria pinnatifida collected at Niigata Prefecture, central Japan were examined
under laboratory cultures. The optimal growth conditions of gametophyte and young sporophyte at different
temperature/irradiance conditions were 22°C/100pmol/m*/s and 15°C/100pumol/m?/s, respectively. The upper
critical temperature for maturation of gametophyte was 24-26°C. The optimal growth conditions of
gametophyte and young sporophyte at different temperature/salinity conditions were 20-22°C/28-36 psu and
10-20°C/32 psu, respectively. The maturity of female gametophyte attained 100% under the combination of
15-22°C/20-36 psu. The significant decline of survivorship under high temperature and low salinity was
observed at 26-30°C in gametophyte and 22-28°C in young sporophyte, respectively.

Keywords : Undaria pinnatifida, gametophyte, growth, irradiance, maturity, salinity, temperature, young
sporophyte
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Fig. 1 Growth of gametophytes in Undaria pinnatifida
after 7 days culture period under different
temperature and irradiance conditions. A: Female
gametophyte, B: Male gametophyte. Data are

expressed as mean value £ standard deviations
(n=20). Symbols of irradiances are given in Fig. 1A.
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Fig. 2 Maturation rate of gametophytes in Undaria
pinnatifida after 21 days culture period under
different temperature and irradiance conditions. A:
Female gametophyte, B: Male gametophyte. Data are
expressed as mean value T standard deviations
(n=20, four replicates). Symbols of irradiances are
given in Fig. 2A.
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Fig. 3 Growth of young sporophytes in Undaria
pinnatifida after 21 days culture period under
different temperature and irradiance conditions. Data
are expressed as mean value * standard deviations
(n=10).
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Fig. 4 Growth of gametophytes in Undaria pinnatifida
after 7 days culture period under different
temperature and salinitiy conditions. A: Female
gametophyte, B: Male gametophyte. Data are
expressed as mean value = standard deviations
(n=20). Symbols of salinities are given in Fig. 4A.
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Fig. 5 Maturation rate of gametophytes in Undaria
pinnatifida after 21 days culture period under
different temperature and salinitiy conditions. A:
Female gametophyte, B: Male gametophyte. Data are
expressed as mean value £ standard deviations
(n=20, four replicates). Symbols of salinities are
given in Fig. 5A. Maturation rates of female (15-22
°C and 20-36 psu) and male (15-20°C and 20-36
psu) gametophytes attained 100% after 21 days
culture period, respectively.
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Fig. 6 Growth of young sporophytes in Undaria
pinnatifida after 21 days culture period under
different temperature and salinitiy conditions. Data
are cxpressed as mean value * standard deviations
(n=10).
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Fig. 7 Survival rates of gametophytes (A) and young
sporophytes (B) in Undaria pinnatifida after 24
hours exposure under different temperature and
salinitiy conditions. After exposure treatment at the
experimental conditions, the thalli were transfered
into multiple well plates for gametophytes or
Erlenmeyer flasks for young sporophytes containing
full strength PESI medium adjasted at 32 psu, and
were postcultivated at 20°C, 100pmol/m’/s, 12L:12D
condition. After 7 days the survival condition of
thalli were observed. Data are expressed as mean
value * standard deviations (six replicates).
Symbols of salinities are given in Fig. 7A.
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Wb, ITNHDOZEND, UhARBEORE L
BT IE, 50~100pmol/m*/sHlii% D B 23 L T
WhEBx NS, —F, AMEOREREH» LR
ECMBR ORI X, MEMEREBE L D HIREMIC
JEVMEIENZ B Y, S HICHEMEEBE L LK
HETRBANFRETH D Z LNl SNz, 2Dk
IR H AEBEORKE L EOBROMREEIZ
SOWT, 2 (1956b) (XMEMEEURIKRD F A K E
DB EBRZIT, ROPFAT THRRAEEDOE
BMENDS, HEMERUBAERITRE N D722 R
WCBWTHEHKSSER L, BT CTHRE L
ZELEEBEMLTEY, AMETHREROMHER D
LT,

FBRED B ADEFROKEIZE L7z EE &
HBIZISCTD100umol/m*/sTH YV, ZORERIT
S~ISCTIRENEWVIZEEML, 200CLLETK
BIEK FT2@Em%Z2RL, 260CHEFRMBET
HDEHTEINT-, BENEEIZLDMEFEDORE
BRI, EYREN10~20°C (FkiL, 1965),
ZHIREN10~17C (558, 1956b), =FEREN
20°C (Morita et al., 2003b) TH YV, 7=, £F
[RAEE X = EIREAN27C (Morita et al. 2003b)
THHEREINTNA I END, U ADKE
WIR & AFRMBE, BEAELD LaTFEN
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RRIENZ ENERENT,

WBRACAEFTIIRIITRELESOREIL, %
NENG 2 DOFERE UTHIEEND Z ENENMN
INOLOEROHMEMERIZE 2T —KRIIH
bbb EfERMENTVD (Druehl, 1981; Lobban
and Harrison, 1994), U 7 A O4EFH & 450 BE%
IZDWT, UAANRZHT HERTOHESLS FIRIE
1323 7psu s SN TV D, ZOMEIET T A 330.0
psu, 51 AD309psu, 7 7 A D31.8psuk Y HiK
< (Mg, 1992), XHIZTU N AHEFERE L IO
KRG D 31327psuld B3 X vy (A ARKESR
TAREHE, 1992) Z&nbh, UHRAET T AR
ATAREDSZFEARBERELIV L, KESIC
L THHEDSH S Z EnfEEES NS, LML, =
NETIZT N ADEBFICRITTIE LES DB
A —EIREOFKMETHR L-HE TR, EAT
KD L & TREZ MO EREROBRENLS, B
BIRDRIE, R JORE, FREORE L K
RI13279psull F CTEEE L X, FICHIRICB
FRIEESDOEERREVEIRBHENL TV AICT
22y (KHE, 1962),

AFEDOFERNG, UHARBEOKEICKIE
TIE LSO, REICLY R, 22~
26°C TiF24psull T, 15, 28°CTiX28psull F T
ITNTNEBLRREETARD N, KEL &R
DENTFNDOLRM T TEENIC L DEENKEL
BB EDREBEINT, THABRBEKOBRE~D
R IRRY, ZORMIKITTIEELESD
REIX, 20psull ETHEAMNBIE SN, 15~22C
D24~32psu THREAEIXI00%IZE LT Z Enb,
RIS DI L Y bREICHEART N &
DRI ST, 2612, SilaFERDORIT32psu
TEL, 8psul FTHEWEK T LI &0,
YMAFIRITESERTOREEL T3 <, BRBE
£ LIRES TR A EE, @ISEHEA RN &
NWRENT, ZOIED, RFETIE, Vi ADE
BiRE L O+ EROAERICRITTIRE LESD
BT OV T4BERIEERRIC L W BRET L 7223, BB
Bixghin A L v & &R &R (53 Bt
<, FERAIZ26°CLLE, ShiaF1k1322°CLLET,
FRENER L IERES OB R ERIC X 5 45%
FOMTFOHER ST,

AW TIE, UHAOEBEENETFEOESR
WCRIZTTIHE, &, BooBEaNeEEr=EN
BEEICKLVRET LTz, 51%I%, M OREE D)
WA~ R THELZ ORI 572012, Z

DL BRBEERTOEBTRIEE % OWHEET
HONICTDRERD D,

#HoE

EEIIRG LA ERM T E o - R KELEH
B OPESRERE , REKFAEHE LR
HEE-E, (M) MWBEADREHEITEE BB
FIEHICEA TRV LET, 2o, &
BEEAR T HEE - RERD LRI NTZIRHE
KEVBEEXEREORED > L—H AT %15
TARTHLOTHY, BREMICHEERT D,
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