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Fig. 1 Absolute spectral features of
different light qualities

(a) green light, GL; (b) blue light, BL; (c) red light, RL; (d) white light,
WL
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Fig.2 Growth curves of free living conchocelis of

P. haitanensis under different light qualities

7 a WL o BL
6 8 GL o RL
£ 2
£ 4
e 3
#H3 2
i 0|
-1t 10
oL BEFEI ) /d

culture time

3 IRERBHLRHEE
TEEXRFHTHRHEEKE
AN R - BE R 7] — I 6] P 41 ) 22 57 8.3, (P<0.05), T[]
Fig. 3 The SGR of free living conchocelis of
P. haitanensis under different light qualities

Different letters indicate significant difference among treatments in the

same time (P<0.05), the same below
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Plate Observations on morphogenesis of free living conchocelis of P. haitanensis under different light qualities

1, 5,9, 13 standing for photomicrographs of free living conchocelis of P. haitanensis under WL for 0, 5, 15, 25 d, respectively; 2, 6, 10, 14 standing for
photomicrographs of free living conchocelis of P. haitanensis under BL for 0,5, 15, 25 d, respectively; 3, 7, 11, 15 standing for photomicrographs of
free living conchocelis of P. haitanensis under GL for 0,5, 15, 25 d, respectively; 4, 8, 12, 16 standing for photomicrographs of free living conchocelis

of P. haitanensis under RL for 0, 5, 15, 25 d, respectively
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Effects of different light-qualities on growth and physiological characteristics of
free living conchocelis of Pyropia haitanensis

HAN Junjun', ZHONG Chenhui >, HE Peimin', YU Kefeng', LIN Qi>"

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;
2. Fisheries Research Institute of Fujian Province, Xiamen 361013, China,
3. Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Xiamen 361013, China)

Abstract: The influences of different light qualities (green 510-550 nm, blue 455-475 nm, red 580-630 nm, white
400-760 nm) from light-emiting diode (LED) illuminations on the growth and physiological characteristics of wild
free-living conchocelis of Pyropia haitanensis were studied. Results showed that blue light (BL) significantly
promoted the growth rate of conchocelis in the cultures. The weight increments of conchocelis under BL were
1.10, 1.82, 2.17 times higher than those of other conchocelis cultured under white light (WL), green light (GL) and
red light (RL), respectively. BL stimulated the synthesis of chlorophyll a and carotenoids. Compared to WL, GL
and RL, the contents of chlorophyll a in BL were increased by 13.77%, 47.69%, 63.42%, respectively, and the
contents of carotenoids in BL were increased by 8.87%, 87.07%, 97.73%, respectively. BL and WL were
conducive to synthesize phycoerythrin rather than GL and RL. However, there were no significant differences of
phycocyanin contents between the conchocelis in the cultures under different LED light qualities. Moreover, BL
resulted in the highest activity of carbonic anhydrase, which enhanced by 11.36% than those of WL. Compared to
WL, both BL and GL significantly stimulated the activity of ribulose bisphosphate carboxylase, which enhanced
28.17% and 61.21%, respectively. In the late growth stage, the conchocelis cultured under RL and GL were
discolored and short of satellite chromatophore, even parts of them overflowed their cell inclusions and were
hollowed. Whereas, conchocelis under BL and WL were normal, healthy and bright red. Therefore, we could add
suitable component of blue-light, and decrease red-light and green-light in the asexual propagation of free-living
conchocelis in P. haitanensis.
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