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Effect of temperature on the growth of branchlets in the agarophyte Gelidium elegans Kiitzing collected on the coast of Hachijo-jima

Island, central Japan was examined by culturing in the laboratory for ten days. The results are discussed in relation to the recent decrease

of Gelidium beds around Hachijo-jima Island. The suitable temperature range in which branchlets grew was 18-28°C, while the optimal

temperature for growth was 26°C. The upper limit temperature for survival was 32°C. The range of monthly averages of seawater

temperature on the coast of the island in the past ten years (18.2-27.4°C) was within the suitable temperature range in which G. elegans

could grow during the culture. The highest daily temperature during the summer period (29.8°C) was lower than the upper limit temperature
obtained in the present study. Therefore, I conclude that the main factor causing the recent decrease of Gelidium bed might not have been

higher seawater temperature.
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Fig. 1. Relative growth rates (n = 5) of the branchlets of Gelidium elegans
cultured in the range from 10 to 35°C for 10 days. Experimentally
determined suitable temperature range in which branchlets grew is
represented as the enclosed area. The optimal temperature for growth
and the upper limit temperature for survival were represented as an open
circle and an open square, respectively. The rate obtained in 34°C is the
average over the four branchlets that survived. The branchlets of G. elegans
cultured at 35°C bleached and died in 4 days. Vertical bars indicate standard
deviation.

14, 16, 18, 20, 22, 24, 26, 28, 30°CD 2°ClHbgTfr-
Too RICEE LIREEZHS 2T 57012, 31, 32, 33,
34, 35°CoO 1°CHlkgTHEEZ T\, PR T 16 BB DI ES
R0 % 920 L 72, FEERICIZ 500 mL B 7 5 2 a%
L, 77 Aafici3erdEkz 5 ¥ >2ANT, ¥
fifits 2% L RO STl L 2D 6% %2 o7, wIiho
B IS R &% 60 ymol m™ s (12L:12D) &L, #%
ik 20%PEST ik % v, 1HBEICRMEL 7, =75 0D
4R OWE L, FRH (2004) IZFEVLLFOFRIE T T 72, £,
B K E VBRANL TSI ATy 7y v —L D (HE9
cm) DOME#E Bic L THEBREICESE, iz 500 mL Bff &
77 R2ahroMOHLcer7yEE ey P TLRHIDAN
2o ZLTCZOY Y=L DOFEOHIC, ¥ r—LARK (HES.6
cm) ZREAFICAZEIICLTANS, DL ITETE
<2 7Y DM %E TV ¥V AF v+ — (ES-8000, EPSON #:
B) TV aVICHUD AR, E{FLIEY 7~ (Photoshop,
Adobe t:8) %o Clifiz ko7, EROE, T4bb,
2 7 HRGRD TV Y VIR OEIE, MIHZOHHELTI10
HHZTI1IHBEIX ok, FEBR b o x4 Mg %
Morita et al. (2003b) (Zfitvy, TRz k hEHL 72,

MR AEREEE (% day”) = log, (A/B) x 100/T
727ZL, A: 10 HHOBEDOMHE, B:0 HHDGEDIH

B, T:%EBHETH %,
FERIX 2 & MR AR, Tukey-Kramer % % v



JLEFE= 7 DI ED 2 3

THEKAE % TLEMBHEZIT- 7,

X6l JUOLEICE T 2 KiRO HE L E < 7 3 Ol R
W DBEIREH S 2T 572912, 2006 4E0 5 2015 £ F
TORGDOMZEED H 36K Z R 7o, wingEaeE o K
1, HIERES U x BAMOKPER A X v 7 — 23RO KE 5 m
DU T H T RFICHNE L 22 fliz A7z, 24s off
o &FEO ATV KILERH L 2%, 2006 £ 5 2015 4
¥ TD H KR O E % KD 7,

R

2 7V ESEO M AR R LR EOBIfR%E Fig. 1128 L
Teo = 7 DM N EREE X 10°CD 1.3% day™” 2> 5
16°CIZ TR & D, 16°Ch 5 28°COHiPH T 5.6% day
75 8.4% day! ORI TEWEZ R L, ZORERH TR
TR O 6 ko 7z (Tukey-Kramer test, p > 0.05),
28°C2> 5 32°CIe 2 W THMN AR HE X /N & { %o 14,
33°CTeA S ADEHE Y, 34°CTIEEENRE 10 HHIZ
1 Rdsthise L, 35°CTlE, EEHB#E 4 HE ETITTXRT
ek L ThafL, MIEL 7%,

HIMEICB T 2 ®iB O~ 7 YRS BED 2%
Fig. 2 IR L7z, BRDTBREL 10°CH & 22°CIle 2 TR
HE K R BAITHE, FPRIIECT 2 M B ST S 4 % i)
WRD ST, 22°Ch 5 30°COHIFH CIIRFB D EEIZIZ
EE L 72 D, 30°CLL Tl o R 23 HI I & 1 2 {1
ZdH -7,

JUSEEMERIEIZ B 1T % 2006 472 5 2015 4 £ T H-
oKt 2 Fig. 3128 Le, AFHKERIE, 1T H26 3 HiC
PIFTI8CHETHY, 3HICIB2C TR E e o7, 3
HEUE, 5 Hiix204°C, 7 HICi325.6°CLir% I LR L,
8HIZIZ274° C Tl & 2 > 7, 8 HLARE, 10 Hliz ik
249°CE 7, 12HIZIZ198°CE o7z, £7z, 20064
5 2015 £ F To HikmEKiii: 20108 H31 HE L O
201348 H 14, 15 H? 29.8°C, H &Kk & 2009 4 3
HI12HD 13.9°CTohH -7,

EE

REBRICEB T 2 < 7 SR EREREIX 16°Ch 5
28°COFI CHEREEVNRD s oT, £, ZDIFE
1% 22°C%> 5 30°CIZB W TR EDE B S 123, %
I B T 2 A R %, Yl h i i il % s L 72
26°CIZ BT A% 100% & L 7-HWETERT L, 18°CHh 5
28°C i T 85% ML LofEz R L7z, L7>T, J\LE
B~ 7V OERERIE 18 ~ 28°C, HEiEIx 26°C & HWi
L7 (Fig. 1),

v 7V ORFRFEBR T ICB T 2 AR DT, i IR
FEDY22°C (11 1967), EIRFENSAER E ML 60 gmol
m?s!' oY TR T T20~25°C (MK 5 2005), T3
WLFEDS 100 ymol m™ s D E T T T20 ~25°C (B
2010) #EHEEINTwB, F/, BEBEKES 7 T OMEE

10 days

Fig. 2. Photographs showing the branchlets of Gelidium elegans at the start
and after cultured at different temperatures for 10 days. Scale bar = 1 cm.
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Fig. 3. Seasonal changes in seawater temperature monitored at a depth of 5
m at Kaminato Fishing Port in Hachijo-jima Island. Seawater temperature
data were shown as the monthly averages from 2006 to 2015. The box
shows the range of suitable temperature for growth and the line shows the
upper limit temperature of survival during the 10 days culture of Gelidium
elegans branchlets (see Fig. 1). Vertical bars indicate standard deviation of
monthly average.
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