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Fig.2 The seasonal distribution of picoplankton abundance and biomass in the Sanggou Bay
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Fig.3 The seasonal distribution of nanoflagellates abundance and biomass in the Sanggou Bay
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Fig.4 The seasonal distribution of ciliates abundance and biomass in the Sanggou Bay
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Tab.2 Annual average biomass composition of different types of plankton in Sanggou Bay
(ngC/L) (%) (%)
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Tab.3 Clearance rates of Crassostrea gigas for each species plankton in the Sanggou Bay
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CONTRIBUTION OF MICROBIAL LOOP TO CARBON DEMAND OF CRASSOSTREA
GIGAS IN SANGGOU BAY AQUACULTURE ECOSYSTEM

DU Mei-Rongl’ 2 LI Feng-Xue”, FANG Jian-Guangl’ 2 GAO Ya-Pingl’ 2
FANG Jing-Hui""?, JIANG Zeng-Jie"?, WANG Tong-Yong®

(1. Key Laboratory for Sustainable Development of Marine Fisheries, Ministry of Agriculture; Shandong Provincial Key Laboratory of
Fishery Resources and Eco-Environment; Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Science, Qingdao
266071, China; 2. Function Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory
for Marine Science and Technology, Qingdao 266000, China; 3. Weihai Wendeng Fishery Technology Extension Station, Weihai
264400, China)

Abstract We studied the biomass of microbial loop and seasonal distribution of different-sized plankton (picoplankton,
nanoflagellates, and ciliates) and their contribution to the food sources of Crassostrea gigas in Sanggou Bay, Shandong,
China, using data of cruise investigation and in-situ experiments. Results show that the abundance and biomass of all-sized
plankton were the lowest in winter (P<0.05), specifically, nanoflagellates 51.69% (heterotrophic microflagellates 37.31%
and pigmented nanoflagellates 14.38%), heterotrophic bacteria 39.03%, ciliates 2.31%, and picoeukaryote 0.66%. The
feeding rate of C. gigas to different-sized plankton was measured by flow-through seawater system. The clearance rates of
C. gigas on plankton ranged 0.26—3.50L/(g'h), and increased with the size, in the decedent order of pigmented plankton
(>2um) > ciliates > pigmented plankton (<2um) > heterotrophic nanoflagellates > heterotrophic bacteria. Pigmented
plankton (>2um) contributed the most to the diet of C. gigas and followed in turn by heterotrophic nanoflagellates, ciliates,
and heterotrophic bacteria. Traditional measurements of shellfish food sources neglected heterotrophic bacteria,
heterotrophic nanoflagellates, and ciliates. Studies on the microloop showed that the carbon contribution of the three
organisms above to C. gigas was 1563.58ug/(g-d) (17.94%). The result indicates that the role of protozoa in the food
composition of C. gigas is important. Heterotrophic bacteria not only participate in the microloop, but also can be directly
or indirectly ingested by C. gigas. The results provide important data for assessing the aquaculture capacity of C. gigas and
analyzing the contribution of microbial loop to aquaculture ecosystem.

Key words microbial loop; picoplankton; protist; ciliates; Pacific oyster (Crassostrea gigas); carbon
retention



