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Microbial community diversity in seawater polyculture pond of
shrimp and clam
LIN Guo-Rong' WANG Chun-Zhong® SUN Fu-Lin** ZHENG Zhi-Peng’

(1. College of Environmental and Biological Engineering, Fujian Provincial Key Laboratory of Ecol ogy-Toxicological
Effects & Control for Emerging Contaminants, Putian University, Putian, Fujian 351100, China)
(2. Putian Institute of Aquaculture Science of Fujian Province, Putian, Fujian 351100, China)
(3. South China Sea Institute of Oceanol ogy, Chinese Academy of Sciences, Guangzhou, Guangdong 510301, China)
(4. Putian Tian Ran Xing Agriculture Development Co. Ltd., Putian, Fujian 351100, China)

Abstract: [Background] Although microbial community in polyculture environment and animal intestines
have been reported in previous studies, relationship of microbial community between intestinal microflora
and polyculture environment needs to be deeply studied. [Objective] To study microbial communities of
shrimp and clam intestine associated with polyculture environment. [Methods| Illumina sequencing was
used to identify shift of taxonomic diversity among samples collected from two polyculture ponds in Putian.
[Results] Bacterial community of shrimp intestine had very high similarity with clam intestine collected
from two different polyculture pond. Shannon and Chaol estimator supported the diversity results and
suggested that the bacterial community in pond sediments was richer than those in pond water and animal
intestine. Furthermore, bacterial community of animal intestines was dominated by Firmicute and
Gammaproteobacteria, and culture water was dominated by Actinobacteria, Alphaproteobacteria and
Bacteroidete, as well as by Gammaproteobacteria and Deltaproteobacteria in the underlying sediment. High
abundance of potential probiotics, such as Lactococcus and Pseudomonas, was detected in animal intestine.
Conditional pathogenic bacteria (such as Flavobacterium) had high abundance in polyculture environment,
whereas little pathogenic bacteria were detected in animal intestine. Finally, high abundances of
sulfate-reducing bacteria were found in the pond sediments, which may cause serious harm to aquaculture
environment through producing hydrogen sulfide. [Conclusion] This study explores the significant
difference of microbial community between polyculture environment and animal intestines and revealed the
effect of polyculture environment on intestinal microflora. This study will provide reference for the
optimization of polyculture structure and the diseases prevention of aquaculture animals.

Keywords: Seawater polyculture pond, Illumina high-throughput sequencing, Bacterial community,
Shrimp, Clam
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Figure 1 Physico-chemical parameters in polyculture environment
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Table 1 The ecological indexes of bacterial communities based on Illumina sequences data

Samples Species Shannon index Simpson index Chaol index
CDl 295 2.037 0.63 295
XD1 188 2.198 0.69 188
CD6 296 1.936 0.60 296
LZ1 1158 3.907 0.93 1158
LZ6 1442 3.558 0.91 1442
YNI 5065 7.181 1.00 5065
YN6 3294 6.567 0.99 3294
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Figure 2 UPGMA cluster analysis of bacterial community
among different samples
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Figure 3 Taxonomic diversity of bacterial communities among the samples in phylum level and order level
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Note: The relative percentage of genus classification of bacteria (y axis) within each sample (X axis clustering) was shown. Colour bars
represent the relative percentage.
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Table 2 Ten most abundant bacterial OTUs in different samples
CD1 XD1 CD6 LZ1 LZ6 YNI1 YN6
Lactococcus Lactococcus Lactococcus Microbacteriaceae ~ Candidatus Gammaproteobacteria Desulfobulbaceae
piscium piscium piscium 22.12% Aquiluna 7.83% 6.19%
60.78% 55.61% 63.39% rubra
23.02%

Lactococcus Lactococcus Lactococcus Candidatus Actinomycetales  Piscirickettsiaceae Desulfobacteraceae
lactis lactis lactis Aquiluna 15.15% 4.91% 5.29%
7.98% 8.09% 8.31% rubra

19.64%
Pseudomonas  Pseudomonas  Pseudomonas  Rhodobacteraceae  Microbacteriaceae  Marinicellaceae Sulfurovum
7.53% 9.66% 6.68% 8.67% 11.87% 4.52% 5.28%
Pseudomonas  Pseudomonas  Pseudomonas — Actinomycetales Lishizhenia Desulfuromonadaceae Marinicellaceae
fragi fragi fragi 7.19% caseinilytica 3.86% 4.83%
5.92% 7.19% 5.35% 8.05%
Psychrobacter ~ Psychrobacter ~ Psychrobacter  Lewinella Flavobacterium  Desulfobulbaceae Gammaproteobacteria
3.08% 3.41% 2.38% 4.45% 5.34% 3.56% 4.81%
Enhydrobacter ~ Enhydrobacter  Enhydrobacter ~ Alphaproteobacteria Rhodobacteraceae Desulfobacteraceae  Desulfobulbaceae
2.7% 2.83% 2.24% 4.02% 4.01% 3.3% 3.87%
Brochothrix Brochothrix Brochothrix Flavobacterium Candidatus Sulfurovum Piscirickettsiaceae
2.34% 2.85% 2.31% 3.65% Pelagibacter 2.91% 3.02%

3.87%

Sreptococcus  Streptococcus  Sreptococcus Candidatus Tenacibaculum  Rhodobacteraceae Desulfuromonadaceae
1.91% 2.43% 1.96% Portiera 2.55% 2.61% 2.5%

2.36%
Carnobacterium Carnobacterium Carnobacterium Candidatus Cryomorphaceae  Desulfobulbaceae Desulfococcus
1.51% 2.06% 1.4% Pelagibacter 2.12% 2.22% 2.35%

2.21%
Leuconostoc Leuconostoc Leuconostoc Comamonadaceae  Polaribacter Actinobacteria Rhodobacteraceae
1.04% 0.84% 0.97% 2.21% 2.11% 1.79% 1.84%

OTU CD1 CD6 XD1 LZ1 LZ6 YN1 YN6

Note: The number in the table represent the relative abundance of each OTUs; CD1 and CD6 represent clam’s intestines; XD1 represent
shrimp’s intestines; LZ1 and LZ6 represent water samples; YN1 and YNG6 represent sediment samples.
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