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Fig. 1 Schematic diagram of carbon sequestration capacity

measurement system of macroalgae
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Fig. 2 Schematic diagram of open carbon sequestration capa-

city measurement system of macroalgae
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®1 BREREDPRESEF 24 HEHENRE

Table 1 The organic carbon content of Sargassum thunbergii cultured at a medium flow rate for 24 h

BB Cy/mg POC,/mg POC,/mg DOC/mg (POC,+POC,+DOC)/mg Cy./mg Cy:/Cy

A 48.78 12.86 22.20 12.70 47.76 1.01 2.08%

B 47.16 10.92 23.55 11.80 46.27 0.89 1.88%

C 63.91 16.14 29.58 16.80 62.52 139 2.18%
TPHHERER  53.28+9.24 13.3142.64 25.11+3.93 13.77+2.67 52.19+8.98 1.10+0.26 (2.05£0.15)%
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Fig. 3 The change of pH in the measurement system with time

under different flow rates
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Fig. 4 The net photosynthetic rate and respiration rate of Sargassum thunbergii under different flow rates
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Fig. 5 The net primary productivity of Sargassum thunbergii
under different flow rates
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Fig. 6 The dissolved organic carbon (DOC) release rate of
Sargassum thunbergii under different flow rates
AR /NG FEER R AR T, DOC B0k 3 A i 25 M 22 5+
(p<0.05); ANIA] 19 K5 51 R s A IR Wi s+, | K AR DOC
PROH R (1 5 35 M 25 7 (p<0.05)

Different lowercase letters indicate a significant difference in DOC re-
lease rate at different flow rates (p<0.05); different capital letters indicate
a significant difference in DOC release rate between day and night at the

same flow rate (p<0.05)
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Fig. 7 The absorption rates of dissolved inorganic nitrogen (DIN) and dis-

solved inorganic (DIP) phosphorus by Sargassum thunbergii under different flow rates

AN[R) FREAR R 22 5 B35 (p<0.05)
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FHOG, BY DOC 114 B il 28 25 Wil 1 ) G 26 7™ 0 ) 38
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Response of carbon sequestration capacity of Sargassum thunbergii
to water flow speed

Zhao Zhifang"*?, Qin Song"?, Liu Zhengyi"?, Tang Junwei®, Xiao Shengzhi’, Zhong Zhihai"?

(1. Key Laboratory of Coastal Biology and Bio-Resource Utilization, Yantai Institute of Coastal Zone Research, Chinese Academy of Sci-
ences, Yantai 264003, China; 2. Center for Ocean Mega-Science, Chinese Academy of Sciences, Qingdao 266071, China; 3. School of Re-
sources and Environment, University of Chinese Academy of Sciences, Beijing 101407, China; 4. Long Island Comprehensive Experimental
Zone Marine Economic Promotion Center, Yantai 264003, China; 5. Changdao Dongyuan Seafood Co. Ltd, Yantai 264003, China)

Abstract: The flowing seawater can provide the nutrients for the growth of marine plants, which plays a vital role

in the growth and reproduction of marine plants. However, most of the current simulation physiological and ecolo-

gical experiments ignored this important environmental factor. Although macroalgae is regarded as the emerging

fourth category of “blue carbon”, there are few studies on its carbon sequestration. In this study, we design a car-
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bon sequestration capacity measurement system of macroalgae that can adjust the flow speed, which can not only
measure the photosynthetic rate, respiratory rate and the absorption rate of dissolved inorganic nitrogen (DIN) and
dissolved inorganic phosphorus (DIP), but also measure the release rate of dissolved organic carbon (DOC) of mac-
roalgae. The results show that the net photosynthetic rate, net primary productivity, DOC release rate and the ab-
sorption rate of DIN and DIP of Sargassum thunbergii are increased at medium (0.033 m/s) and high (0.094 m/s)
flow speed compared with static status (0 m/s), and the highest values are obtained under high flow speed (0.094 m/s).
In addition, the DOC release rate of S. thunbergii increased with the increase of the net primary productivity. This
measurement system can provide a practical reference for the study of carbon sequestration capacity of macroalgae.
Key words: macroalgae; Sargassum thunbergii; net photosynthetic rate; net primary productivity; dissolved organic car-

bon; dissolved inorganic nitrogen; dissolved inorganic phosphorus
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