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Combined Effects of Temperature, Salinity and
Light Intensity on Growth and Maturation of
Sterile Green Alga, Ulva sp.

Chiho Kishida*® and Masasuke Baba*
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Abstract : The combined effects of temperature (10, 15, 20, 25, 30 and 35°C), salinity (8, 16, 24, 32, 40
and 48) and light intensity (40, 80 and 120 E/nf/s) on growth and maturation of sterile green alga Ulva
sp. were studied in laboratory culture. The higher daily growth rates of Ulva sp., 39.3 - 43.9%, were
observed at 20 and 25°C and at salinities of 24 - 40 under light intensity of 120 u E/m’/s. The higher
maturation rates of Ulva sp., 50 - 83%, were observed at 20 and 25°C and at salinities of 16 and 48 under
light intensities of 80 and 120 u E/m’/s. In contrast, the lower maturation rates, 0 - 33%, were observed at

salinities of 24 - 40 under same temperatures and light conditions.
Keywords : Ulva, sterile green alga, growth, light intensity, maturation, salinity, temperature.
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20C
Photoperiod : 12L:12D
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Acclimation culture
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Temperature for each exam. (10, 15,20, 25, 30, 35°C)
Photoperiod : 12L:12D
Light intensity : 50uE/m%/s

'

The day before exam.
Cutting leaf pieces to lem’

'

Culture for exam.
Term : 6days
10, 15, 20, 25, 30, 35°C
Photoperiod : 12L:12D
Light intensities : 40, 80, 120 u E/m*/s
Salinities : 8, 16,24, 32, 40, 48
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Measuring leaf areas and
observing maturity
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Calculating daily growth rates and
maturation rates

Fig.1 Process of examination

Rk iTo7-, REBBLORE, 3HEBLUR
BKTHEO6 HRIZEATOBEADEEL Y LT,
ZOEE BN 7 b (NIH Image) THLHE
L, EEELZNE L, EmED 1 BYHY DL
ER (AMKRES, R) IUTORICEVEHL,
ScheffeD % EILEIZ L HDRE & Ehti L 7=,
R= (InX—1InX,) *+ 100+ T'

T, XJIBRLAIEOERFE, XIZRIEIFOHE
EE, TIEBAELHIERE TO R$ERT,
TR TR, BAMB T CRERF AT
MO FREAZBEL, AMMarggsni-En
¥E 1 RBRXOSEFHTEHID Z LI L BE
PEH L,



FH - B AT AV OiREs L ORE L BBETEN

50 50
10°C 25°C
40 40 |
30 + 30 |
20 - 20
10 ¢ DAM 10 |
0 | I | | I 1 0 i 1 L I L 1
8 16 24 32 40 48 8 16 24 32 40 48
o~ 50 50
> 15°C 30°C
o 40t 40 |
«©
~
o 30 30
++
5
o 20 f 20 |
oo
> 10t 10 |
'
(an] 0 1 1 I I I L 0 1 | 1 1 1 I
8 16 24 32 40 48 8 16 24 32 40 48
50 50
20°C 35°C
40 40 r
30 r 30
20 20
10 r 10
0 I L I 1 I 1 0 ! 1 1 I 1 B
8 16 24 32 40 48 8 16 24 32 40 48

Salinity (psu)

Fig.2 Daily growth rate of sterile Ulva sp. under light intensity of 40 u E/m*/s (A), 80 u E/m’/s (O) and 120 u E/m’/s
(0) cultured at 10, 15, 20, 25, 30 and 35°C and at salinity of 8, 16, 24, 32, 40 and 48 in erlenmeyer flasks of 300
ml. Vertical bars indicate S.D.. [The experimental period is 6 days]
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Fig.3 Maturation rate of sterile Ulva sp. under light intensities of 40 u E/m*/s (A), 80 u E/m’/s (O) and 120 u E/m’/s
(O) cultured at 10, 15, 20, 25, 30 and 35°C and at salinities of 8, 16, 24, 32, 40 and 48 in erlenmeyer flasks of
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