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Study on disturbance of oyster culture on environmental factors and
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TONG Fei"? FENG Xue', YUAN Huarong"?, CHEN Yuxiang', SHU Liming"?, LIU Yan', CHEN Pimao"*

1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences/Scientific Observing and Experimental Station of
South China Sea Fishery Resources and Environments, Ministry of Agriculture and Rural Affairs/Key Laboratory of Marine Ranch-
ing, Ministry of Agriculture and Rural Affairs, Guangzhou 510300, China

2. Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519000, China

Abstract: In order to assess the environmental and ecological effects of oyster culture in typical semi-enclosed bays, as well as
to elucidate the role and significance of oysters in the management and restoration of marine environments. Based on high-
throughput sequencing technology, we explored the characteristics of the changes in the structure and function of water body
colonies in the oyster culture area within a typical urban semi-enclosed bay (Dapeng Cove) in four seasons, and compared the
characteristics of the differences in environmental factors in the water body and sediment between the culture area and the con-

trol area in the four seasons. The results indicate that oyster culture caused relatively little disturbance to environmental factors
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such as nutrients in the water of Dapeng Cove, but its biological sedimentation enhanced the enrichment of total organic carbon

(TOCQ), sulfides (Sul), and some heavy metals in the sea area. The high-throughput sequencing results show that the relative abun-

dance of colonies such as Chloroflexi, Desulfobacteraceae and Actinobacteria in the winter oyster culture area was significantly

higher than that in the control area (p<0.05). The redundancy analysis (RDA) reveals that the main environmental factors affect-

ing bacterioplankton structure between the oyster culture area and the control area in winter were SiO2™~, sea surface tempera-

ture (SST) and salinity. The results of biogeochemical function of water colonies predicted based on the FAPROTAX model

show that the biogeochemical effects of nitrogen (N) and sulfur (S) mediated by bacteria in the oyster culture area in winter were

significantly higher than those in the control area (p<0.05). In conclusion, oyster culture causes certain disturbances to the bacterial

structure and composition of seawater in Dapeng Cove, but its degree and scope of influence are constrained by a combination

of factors such as seasonal changes in physical and chemical factors and hydrological conditions. Furthermore, oysters culture fa-

cilitates the biogeochemical cycling of elements such as nitrogen and sulfur.

Keywords: Oyster culture; Environmental factors; Bacterioplankton; Dapeng Cove
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Table 1 Analysis of water environment factors by 7-test between oyster culture area and control area in Dapeng Cove

p {H p-value
IR A HEWRFRAE X YRR X
Water environment factor Oyster culture area Control area Yy = = & K

Annual mean Spring Summer Autumn Winter
KRR SST/C 25.94:+3.34 26.04%3.45 0.900 0.005" 0.444 0.166 0.009"
LRI Salinity/%o 32.96+1.00 33.03+0.97 0.749 0.036" 0.510 0.738 0.003"
25 NHY /(mg'L™) 0.10+0.04 0.10+0.04 0.813 0.720 0.113 0.555 0.650
A% NO3/(mgL™) 0.09+0.02 0.09+0.02 0.871 0.523 0.609 0.248 0.330
A METCHLZ DIN/(mgL™) 0.19+0.04 0.18+0.04 0.764 0.927 0.25 0.89 0.830
ANV PEIE MR EL SPR/ (ngL™") 6.13+2.34 6.53+2.85 0.521 0.159 0.006™ 0.168 0.338
BERR%E SI02/(mg L) 0.120.06 0.1120.06 0.664 0.288 0.313 0.054 0.555
REWELL Si/P 25.29+16.89 25.73+18.83 0.916 0.105 0.032" 0.030" 0.478
{274 COD/(mgL™) 0.95+0.43 0.98+0.45 0.827 0.742 0.773 0.520 0.678
M4¢% a Chla/(pgL™) 0.87+0.55 0.7840.62 0.529 0.001" 0.826 0.653 0.329
Wi fit4E DO/(mgL™) 7.5140.76 7.63%0.57 0.418 0.037" 0.618 0.682 0.914
hE Turbitity/ NTU 5.37+2.12 4.44+1.65 0.021" 0.066 0.224 0.122 0.040"

e CRAETEREIEZE R (5. p<0.05; ** . p<0.01; *** , p<0.001); n=36,
Note: * represents significant differences (*. p<0.05; ** . p<0.01; *** . p<0.001); n=36.

F2 KESRAIHFFER SRR TRYRERF RS

Table 2 Analysis of sediment environment factors by #test between oyster culture area and control area in Dapeng Cove

p 18 p-value
DU IR R 7 HEAGFRIE X Xof B IX

Sediment environment factor Opyster culture area Control area iFE = -] 78 2

Annual mean Spring Summer Autumn Winter
S PR TOC/% 1.15+0.44 0.56+0.25 <0.001"" 0.003" 0.003" 0.006" 0.007"
S TN/% 0.13+0.06 0.1140.05 0.0550 0.413 0.201 0.284 0.073
S TP/% 0.2140.06 0.19+0.08 0.257 0.413 0.08 0.047* 0.983
RAELL C/N 12.33£12.33 8.43+9.15 0.133 0.258 0.546 0.0077%* 0.007"
TiAL#) Sulfide/(mgkg™) 67.72470.03 24.99420.65 <0.001™" 0.220 0.052 0.092 0.109
5% Cd/(mgkg™) 0.04+0.04 0.03+0.02 0.022° 0.213 0.179 0.430 0.100
#% Pb/(mg-kg™) 44.54+18.05 19.64+9.08 <0.001""" 0.021" <0.001""" <0.001""" <0.001"""
1 Cu/(mgkg™) 34.81+15.54 8.16+4.98 <0.001"" 0.005"  <0.001"" 0.001"" <0.001""
£ Zn/(mgkg ") 83.32+34.79 38.66+20.08 <0.001"" 0.003" 0.001"" 0.002" 0.012"
# Cr/(mgkg™") 63.54%21.41 40.79+21.95 <0.001"" 0.013" 0.633 <0.001""  <0.001""
RN 0.01%0.01 0.02+0.02 <0.001"" 0.064 0.734 0.104 0.190

Sediment grain size/mm
VE: * REFTE DB R (. p<0.05; ¥+, p<0.01; ***, p<0.001); n=36,
Note: * represents significant differences (*. p<0.05; **. p<0.01; ***. p<0.001); n=36.
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Table 3 Alpha diversity of bacterioplankton in water body
between oyster culture area and control area in winter

LRI HEWFRALIX Xof B IX pa
Diversity index Opyster culture area  Controlarea  p-value
Shannon 3.14+0.15 2.91+0.12 0.01
Chao 458.65+£101.09 344+43.01 0.01
Invsimpson 11.11%1.67 9.77£1.65 0.13
Shannoneven 0.55+0.01 0.53+0.02 0.13
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Fig.4 PCoA analysis of bacterioplankton in water body
between oyster culture area and control area in winter (OTU level)
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Note: * represents significant differences (*. p<0.05; **. p<0.01; ***. p<0.001).
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