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Fig. 1 Sampling sites distribution in Shen’ao Bay of Nan’ao Island
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Tab.1 Average values (%DW) of tissue C, N and P content
for Gracilaria lemaneiformis cultured in China

%1 E % dry weight

LR T FRME ARERE HEAR Sk
element content mean SD n reference
C 30.5 1.22 5 [15-16]
N 4.45 1.50 14 [15-18]
P 0.35 0.12 6 [16-17]
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Tab. 2 Spatial-temporal variation of water temperature
(WT) and salinity in Shen’ao Bay of Nan’ao Island from

March to June, 2016

n=9; X +SD
HfE] time JKiR/C WT EFE salinity
3 H March 14.30+0.21° 31.16+0.07*
4 H April 23.47+0.27° 26.66+0.50°
5 A May 25.43+0.29° 30.74+0.83°
6 H June 28.67+0.47¢ 26.39+0.57°

e [P EARFRER R 3 FR B35 25 5 (P<0.05).
Note: Different superscripts in the same column denote significant
differences (P<0.05).

£3 206FE3— 5B 1mEBLLM
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Tab.3 Biomass and cluster length variation of Gracilaria
lemaneiformisin 1 m seeding rope from March to June, 2016

X £SD
AflE] time W) /kg biomass %1+ /em cluster length
3 A March 0.55+0.12%(3) 29.1348.70%(15)
4 f April 2.47+0.23°(3) 42.00+6.65°(15)
5 /1 May 2.00£0.15°3) 43.57+9.01°(15)

T A EAR T REARIEFOR R 22 5(P<0.05). F WAL RORHEA L
Note: Different superscripts in the same column denote significant
differences (P<0.05). Figures in the bracket represent sample size.
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Fig. 2 Spatio-temporal variation of pH and dissolved oxygen (DO) in Shen’ao Bay of Nan’ao Island from March to June, 2016
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Fig. 3 Spatio-temporal variation of nutrients in Shen’ao Bay of Nan’ao Island from March to June, 2016
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Fig. 4 Spatio-temporal variation of Chl a content and cell density of phytoplankton in
Shen’ao Bay of Nan’ao Island from March to June, 2016
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Large-scale cultivation of Gracilaria lemaneiformis in Nan’ao Island of
Shantou and its effects on the aquatic environment and phytoplankton

LIU Zhiwei, LUO Hongtian, WU Yuhui, REN Hui, YANG Yufeng

College of Life Science and Technology, Jinan University, Guangzhou 510632, China

Abstract: Seaweeds are the major primary producers, and play a vital role in coastal ecosystems. Since 2000,
large-scale cultivation of Gracilaria lemaneiformis has rapidly developed along the Chinese coast. Nan’ao island
is an important base for G. lemaneiformis cultivation in Guangdong. In order to study the effects of large-scale
seaweed cultivation on the aquatic environment and phytoplankton, monthly surveys were carried out in the culti-
vation area of Shen’ao Bay in Nan’ao island from March to June 2016. In this study, fish culture area (F),
Gracilaria culture area (G), and control area (C) without Gracilaria cultivation activities were selected for sam-
pling. There were three sampling points per area, marked as Fy, F,, F3, G, G,, G;, Cy, C,, and Cs, respectively.
Four surveys were undertaken on March 25, April 24, May 23, and June 22, 2016. March and April were the cul-
tivation periods, while May was the harvest period, and in June, no Gracilaria was cultured. Dissolved oxygen
(DO), pH, total nitrogen (TN), total phosphorus (TP), inorganic nitrogen (DIN), inorganic phosphorus (DIP),
phytoplankton density, and chlorophyll a (Chl a) contents were measured. Moreover, the amount of N, P, and C
removed from seawater and the amount of O, released to seawater by G. lemaneiformis were estimated based on
the statistical data from Nan’ao in 2016. The results showed that pH and DO in the Gracilaria culture area were
significantly higher than those in other regions (P<0.05) from March to May, with no significant difference
(P>0.05) between the sampling areas after seaweed harvest (June). The contents of TN, TP, DIN, and DIP in the
Gracilaria culture area were lower than those in other areas (P<0.05) from March to April. Similarly, phyto-
plankton densities and Chl a contents were significantly lower in the Gracilaria culture area than those in other
areas (P<0.05). The total produce of G. lemaneiformis in Nan’ao island for 2016 was 49729 t, removing 2212 t of
N, 174 t of P, and 13000 t of C from seawater while releasing 34700 t of O, to seawater. Our results show that
large-scale cultivation of G. lemaneiformis could effectively remove N and P, improve pH and DO, and inhibit
phytoplankton growth. This has the potential to control seawater eutrophication, mitigate the impacts of ocean
acidification and hypoxia, and prevent harmful algal blooms.
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