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*1 ABE. EEMRENRESREERLLERKERNZN
Tab. 1 Effect of illuminance, temperature and salinity on specific growth rate of receptacles of S. thunbergii
n=21; x £SD

/Ix illuminance /°'C temperature salinity

environment
factors 12000 8000 4000 25 20 15 31 28 24 20

6.49+0.18" 8.50+0.16° 5.48+0.12° 9.32+0.17° 9.40+0.16° 4.64+0.13° 5.26+0.18° 8.22+0.11° 8.56+0.13" 9.10+0.16°

/% SGR
: (P<0.05).
Note: Values with different letters under the same factor are significantly different between the different levels (P<0.05).

R2 ABMRELREMREREERLEKERNENE

Tab. 2 Effect of the ratio of nitrogen to phosphorus on specific growth rate of receptacles of S. thunbergii

n=21; x xSD
item (N/P) the ratio of nitrogen to phosphorus
50 1 10 1 51 11
(3 mg/L) /% SGR 2.28+0.13% 8.19+0.13° 12.0740.15° 10.81+0.16°
(0.6 mg/L) /% SGR 5.74+0.18% 11.03+0.12° 12.07+0.15° 13.12+0.11°
: (P<0.05).
Note: Values in the same row with different letters are significantly different from each other (P<0.05).
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Fig.1 Effect of illuminance, temperature and salinity on apparent photosynthesis and dark respiration of receptacles of S. thunbergii



854 20
, 31 28 8 000 Ix 12 000 Ix a
(P<0.05), 25.83% 0.379 mglg 0.310 mg/g, 18.21%
, 20 (P<0.05) c (P>0.05),
2 , , 16.90%(P<0.05) 8000 Ix 4 000 Ix
, 5 11 1 3 (P>0.05) 3
: : a (P<0.05),
5 1 25C 15C a 0.348 mg/g
, 0.528 mg/g, 51.72% 25°C 20°C
c (P>0.05) 207C
50 1 15°C (P>0.05),
(P<0.05), 25°C  (P<0.05) 31 28
(N-3 mg/L, P-0.06 mg/L) : a ,
10 1 : 16.63% 11.18% 28 20
(P-0.6 mg/L, N-6 mg/L) : a :
(N-3 mg/L, P-0.3 mg/L) |, 28 c
(P>0.05) 11 (P>0.05)
(N-3 mg/L, P-3 mg/L ; P-0.6 mg/L, 4 : : S50 1
N-0.6 mg/L), 5 5 1 a c
(P>0.05) (P>005), 5 1 1 1
, (P<0.05), 27.83% 15.57%
21.38% ,50 1 (P-0.6 mg/L, N-30
2.3 mg/L)3 , 10 1 a
3 , a 50 1 18.39%(P<0.05), 5 1
c a 10 1 19.77%(P<0.05)
700 - —m— ZURIEE 3 mg/L) F#UEAHER
600 nitrogen concentration constant,
P % 500 - 1 apparent photosynthesis rate
£ 400p ‘————————A:::7
—_ o0 -
' & 300 -——-""/. —a— RRIFE (0.6 mg/L) FMIEA iR
g o 200 - phosphorus concentration constant,
s % 100 - apparent photosynthesis rate
£E o . . .
§§ 8 —100p 50:1 10:1 5:1 1:1
%3 200 | ———a—— BEURIEE (0.6 mg/L) IR %
w5 300 phosphorus concentration constant,
W % T - dark respiration rate
5 —400 | N
=500 | — i} .‘::_‘::.!. _____ ) ____,====::=
—600 - I -—-m-— FURIEE (3 mg/L) IGIFIRH0%
nitrogen concentration constant,
dark respiration rate
BRI LUIE (N/P)

the ratio of nitrogen to phosphorus

2

(n=6)

Fig. 2 Effect of the ratio of nitrogen to phosphorus on apparent photosynthesis and dark respiration of receptacles of S. thunbergii (n=6)
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Fig. 3 Effect of illuminance,temperature and salinity on pigment content of receptacles of S. thunbergii (n=6)
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Effect of environmental factors on growth and photosynthetic char-
acteristics of the receptacles of Sargassum thunbergii

MA Xingyu™?, LIANG Zhouruit, LIU Fuli*, SUN Xiutao®, WANG Feijiu*, WANG Wenjun®, LIU Kun™?

1. Key Laboratory for Sustainable Utilization of Marine Fishery Resources, Ministry of Agriculture, Yellow Sea Fisheries and
Life Science, Qingdao 266071, China;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: We evaluated the effect of illuminance (12 000, 8 000, and 4 000 Ix), temperature (15°C, 20°C, and 25
C), salinity (31, 28, 24, and 20), and the ratio of nitrogen to phosphorus (50 1, 10 1,5 1,and 1 1) on
growth, apparent photosynthesis, dark respiration, and pigment content of the primary receptacles of Sargassum
thunbergii collected from the Taipingjiao coast, Qingdao. We tested the influence of these factors in four
single-factor experiments. The highest values for specific growth rate and apparent photosynthesis rate were
observed in algal plants reared under 8 000 Ix, 20°C and salinity 20. Exposure to 12 000 Ix significantly inhibited
growth and photosynthesis. The specific growth rate at 15°C was 50.64% lower than at 20°C (P<0.05). The
specific growth rate and apparent photosynthesis rate increased significantly when salinity decreased from 31 to
28. As illuminance and temperature increased, pigment content decreased. Chlorophyll @ and carotenoid content
were significantly influenced by the environmental factors, whereas levels of Chlorophyll ¢ remained stable. The
growth and photosynthesis of the primary receptacles was significantly influenced by the ratio of nitrogen to
phosphorus. The range of suitable ratios was between 5 1 and 1 1. Aratio of 50 1 resulted in inhibition of
growth and photosynthesis. Changes in the concentration of phosphorus affected the photosynthesis of primary
receptacles more significantly than did changes in nitrogen. Thus, phosphorus appears to be more important during
the growth of reproductive organs in S. thunbergii than nitrogen. The ratio of nitrogen to phosphorus had no effect
on the pigment content. Culture media that was rich in nitrogen or phosphorus had a beneficial effect on the ac-
cumulation of pigment. Our results provide guidance for the optimization of artificial breeding technologies for S.
thunbergii.

Key words: Sargassum thunbergii; receptacle; environment factors; specific growth rate; photosynthesis; pigment
content
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