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1. BFEHESRETER
Schematic diagram of coastal ecosystem.

Figure 1.
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*1 BETESESKR. REARZWEZR
Table 1. The effects global change on coastal ecosystem carbon and nitrogen cycle
Influencing factors and their effects Influencing factors and their effects
Ecosystems - References
on carbon cycle on nitrogen cycle
Mangrove a. Warming increased microbial decomposition a. Nutrient input, heavy metals pollution and [10-12,30-50]
rate of organic carbon; oil leakage decreased microbial diversity and
b. Sea level rise inhibited decomposition of nitrogen fixation rate;
organic carbon; b. Low level nutrient input slightly enhanced
¢. Warming, nutrient input and vegetation nitrogen retention processes; high level
alteration tended to enhance methanogenic activity. nutrient input enhanced nitrogen removal
processes;
c. Nutrient input and sea level rise could
increase N,O emission.
Salt a. Sea level rise and grazing influenced soil a. Plant invasion could offset nitrogen cycle [10,11,17,30-33,
marsh microbial diversity, which was beneficial for local inhibition caused by nutrient input; increased 35,51-73]
carbon stock; atmospheric CO, promoted plant growth and
b. Nutrient input and warming promoted microbial rhizosphere nitrogen-fixing activity;
metabolic activities, which was harmful for carbon b. Abnormal precipitation, nutrient input, oil
stock; leakage, sea level rise, sea water erosion
b. Nutrient input enhanced methanogenic activity, could weaken nitrogen retention processes;
while sea level rise could inhibit it. c. Spartina alterniflora invasion enhanced
microbial N,O absorption, while sea level rise
and antibiotics input increased N,O emission.
Seagrass a. Nutrient input, ships and warming could a. Warming and vegetation restoration [47,78-92]
meadow increase microbial decomposition rate; increased nitrogen fixation rate;
b. Overfishing, intensified heat wave and warming b. Warming tended to promote nitrogen
increased CH, emission. removal processes, and the effects of nutrient
input on the processes varied under different
nutrient concentrations.
Kelp a. Warming and nutrient input could shift [95]
forest microbial community structure in kelp forest and
accelerate organic carbon decomposition.
Nearshore a. Warming, intensified seawater stratification a. In oligotrophic water, sea water [106-135]
waters increased phytoplankton biomass in high latitude acidification reshaped nitrogen-fixation

area and had opposite effect in low latitude area;
b. Glacial melting, warming and nutrient input
enhanced organic carbon decomposition by
bacterioplankton;

c. Nutrient input caused phytoplankton bloom and

CH, emission increased during bloom.

related microbial community structure, and
increased nitrogen-fixation rate;

b. Expansion of OMZ increased nitrogen
removal and retention processes, as well as
N,O emission.
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Abstract: In all earth ecosystems, the coastal zone is one of the most active areas in multiple biogeochemical
cycles. As the major driver of natural biogeochemical cycles, microbial community in coastal ecosystems is of vital
importance to the material transformation and energy flow in this critical zone. In this review, we summarized the
responses and feedbacks of microbial community to the circumstances of climate change and anthropogenic
disturbance in typical coastal areas, such as coastal wetlands, offshore waters, seagrass meadows and kelp forests. It
was mainly elucidated around microbes-involved carbon and nitrogen cycles, and greenhouse gases emission to
reveal the microbial mechanisms on coastal ecosystem functioning and maintenance. Finally, some preliminary
prospects are provided for the future studies of microbial ecology in the coastal zones.
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