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Fig.2 Changes in the content of the main water quality factors in the shrimp- razor-clam tandem culture system
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Fig.4 Microbial community abundance and composition at the phylum level for water, substrate, and razor clam visceral mass samples
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GROWTH PERFORMANCE AND AQUATIC ECOLOGICAL EFFECT IN TANDEM
CULTURE OF SHRIMP LITOPENAEUS VANNAMEI AND RAZOR CLAM
SINONOVACULA CONSTRICTA

MEI Bo-Cheng, ZHANG Xiao-Dong, ZHAO Chun-Pu, XU Ji-Lin, WANG Dan-Li, GUO Chun-Yang
(School of Marine Science, Ningbo University, Ningbo 315832, China)

Abstract The tandem culture of shrimp Litopenaeus vannamei (L) and razor clams Sinonovacula constricta (S) in
seawater pond is a sustainable practice and a green development model, which is being promoted widely in coastal areas of
Fujian, South China with a good achievement. However, the appropriate proportion of each species involved remains
unclear. We tested the L-S tandem culture in different L : S proportions (low 1 : 3, LP; middle 1 : 5, MP; and high 1 ® 7,
HP), in which L and S were fed pelleted diets of Nannochloropsis oculata and Chaetoceros, respectively, and the growth
performance was monitored and analyzed in terms of water quality factors, digestive and immune indicators, and microbial
communities in the ambiance and razor clam viscera. The results showed that the weight gain rate and specific growth rate
of L and S were significantly higher in the LP group than in the HP group, with the MP group being similar to the LP group.
The weight gain rates were 43.88% and 41.91% for shrimp and 29.30% and 29.40% for razor clams in the LP and MP
groups, respectively. The water nutrient concentration increased before reaching peak value and then decreased overall.
The shrimp and clams responded differently to the environment. The activities of amylase and catalase in the clams
changed significantly, while the activities of trypsin and superoxide dismutase changed significantly in shrimp. The
redundancy analysis showed that total nitrogen and reactive phosphate were the key factors affecting the microbial
community. As 16S rRNA analysis shown, different L : S proportions had a greater impact on the culture environment and
the visceral mass of the clam. The microbial species were more diversified and the microorganism that involved in nitrogen
and phosphorus cycling were more abundant in the MP and HP groups than those of the LP group. Therefore, the L © S
proportions of 1 © 3 or 1 © 5 shall be a good choice in the L-S tandem culture. This study provided a good reference for
similar aquacutural practices in a healthy and sustainable way in the future.

Key words Litopenaeus vannamei; Sinonovacula constricta; tandem culture; water quality factors; microbial

community



