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Microbial community diversity on different substrates in
Macrobrachium rosenbergii over-wintering cultivation
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Abstract: [Objective] The aim of this study was to check the effect of water quality control by RAS
(Recirculating Aquaculture System) and analyze the function of microbial community on different
substrates during the period of Microbrachium rosenbergii over-wintering cultivation. [Methods]
The microbial samples were collected from pond water, artificial aquatic plants which were
composed of normal fiber membrane and nano fiber membrane in external biofilter after RAS being
operated for 88 days. The V4 and V5 regions of 16S rRNA gene on three different substrates
microbial were analyzed using DNA extraction, PCR amplification and quantification,
high-throughput MiSeq sequencing technology. Sequence data was processed by read trimming and
identification of V4—V5 sequences, followed by filtering and assigning the operation taxonomic units
(OTU). Based on the OTU analyzed the microbial community diversity index and structure. Water
quality was monitored every 3—4 days with the national standard method. [Results] The pond water
quality maintained in a good condition that ammonia-nitrogen and nitrite-nitrogen kept at
0.17+£0.08 mg/L and 0.28+0.15 mg/L, respectively. Bacteria composition and community diversity
varied in three substrates and 64 species were identified which belonged to 64 genus and 9 phylum
including Proteobacteria, Actinobacteria, Bacteroidetes, Chloroflexi, Firmicutes, Planctomycetes,
Nitrospirae, Acidobacteria and Chlorobi. On the level of genus, Comamonadaceae unclassified was
the most dominant genus in pond water which both appeared in the other two substrates. Inhella
dominated in surface of normal fiber while Fusibacter was predominant in nano fiber membrane
surface. Nano fiber membrane had the highest bacteria community diversity, followed by normal
fiber membrane and then pond water. Water quality of over-wintering cultivation maintained at
a relatively steady state after operating recirculating aquaculture system for 40 days. [Conclusion] It
is viable to regulate and control water quality of over-wintering cultivation by using fiber membrane
as a microbial substrate. With the development of new material science, it is necessary to develop
a filter material suitable for aquaculture.

Keywords: Biofilm, High-throughput sequencing, Microbial community diversity, Macrobrachium
rosenbergii, Water quality
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Figure 1 The mode pattern of recirculating aquaculture system in parent prawn of Macrobrachium rosenbergii

over-wintering cultivation
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2 uL  Forward Primer (5 umol/L) 0.8 uL. Reverse
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Figure 2 Water quality of Macrobrachium rosenbergii over-wintering cultivation

34
404 (0.10+0.06 mg/L)
(0.17+0.08 mg/L) (0.28+0.15 mg/L)

40
(10.32+0.98 mg/L)

22 HEMEESH
221 WMEVBEERLEE:
1 3
56 1

Exiguobacterium

4
Sphingomonadaceae unclassified  Phycisphaera
B79 norank  GR-WP33-30_norank

2 Marinicella
CCMlla norank
1 Perlucidibaca
222 WMEMEESHMEEL
OTU 5 3

(2

3 Coverage 0.98
23 MBEH

3 9
¢ 3

3 3
> >
3

Marinicella  CCMlla norank

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



341

F1 WEVMHEEEANREERRERTHFEE

Table1  Microbial community composition and its abundance on different substrates

Normal fiber membrane  Nano fiber membrane

No. Genus Pond water (%) %) %)
1 o (Acidaminobacter) 0.02 0.03 2.38
2 < (Anaerolineaceae uncultured) 0.13 0.54 2.00
3 < (Caldilineaceae uncultured) 1.00 1.39 1.35
4 & (Chloroflexi_unclassified) 0.05 1.09 0.27
5 * (Comamonadaceae unclassified) 16.42 5.57 5.51
6 & (Cytophagaceae uncultured) 0.48 0.55 2.67
7 S (Flavobacterium) 7.06 3.14 1.59
8 & (Gammaproteobacteria_unclassified) 0.78 0.02 0.08
9 S (Gemmata) 0.32 0.45 1.00
10 & (Haliscomenobacter) 2.51 0.18 0.18
11 * (Halomonas) 0.02 0.09 1.15
12 * (Hydrogenophaga) 8.42 3.43 0.99
13 * (Hyphomicrobium) 0.07 1.24 0.18
14 * (Lactococcus) 0.85 1.81 0.27
15 * (Nannocystis) 0.38 0.41 0.22
16 & (Nitrosomonas) 1.22 0.11 0.92
17 * (Nitrospira) 0.45 0.25 2.82
18 w (Paracoccus) 1.69 0.54 0.24
19 & (Parvularcula) 0.06 0.15 0.42
20 * (Pirellula) 2.77 1.39 0.90
21 & (Planctomyces) 0.86 8.02 2.22
22 < (Planctomycetaceae unclassified) 0.23 0.66 0.31
23 & (Planctomycetaceae uncultured) 0.06 1.06 0.49
24 o (Pseudomonas) 1.88 3.61 0.81
25 o (Rhizobacter) 1.25 1.44 0.74
26 & (Rhodobacteraceae unclassified) 9.71 0.73 0.92
27 & (Runella) 0.25 0.15 0.17
28 3 (Saprospiraceae uncultured) 4,59 3.19 6.71
29 & (Thermomonas) 0.51 2.60 1.17
30 & (Xanthomonadaceae unclassified) 0.22 1.03 0.75
31 & (Xanthomonadales_uncultured) 0.17 0.46 2.31
32 & (Fusibacter) 0.03 0.03 7.17
33 S (Arenimonas) 0.07 0.22 3.19
34 & (Blastopirellula) 0.12 2.78 1.49
35 *Defluviimonas 0.38 0.54 1.08
36 *Denitratisoma 0.08 0.11 1.83
37 *Haliangium 0.01 0.06 0.36
38 *Inhella 3.92 12.89 0.97
39 *Limnohabitans 1.78 0.11 0.08

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



342 A2 84 Microbiol. China 2017, Vol.44, No.2

(G

40 *Rheinheimera 0.54 1.05 0.08
41 *Vogesella 4.00 0.90 0.01
42 *A0839_norank 0.01 0.16 0.17
43 *Candidate division TM7 norank 0.01 0.23 0.43
44 *Candidate_division_WS3_norank 0.01 0.02 0.29
45 *Chitinophagaceae uncultured 0.19 0.29 1.41
46 *GR-WP33-58 norank 0.21 0.19 0.10
47 *hgcl clade 1.30 0.01 0.01
48 *NS11-12 marine group norank 2.59 0.22 0.32
49 *NS9_marine group norank 0.73 5.27 1.18
50 *OM190_norank 0.28 0.17 1.29
51 *PHOS-HES51 norank 0.17 0.13 2.35
52 *Pla4 lineage norank 0.01 0.01 1.17
53 *SC-1-84 norank 0.10 0.13 1.76
54 *SM1A02 0.03 0.03 0.20
55 *Subgroup 17 norank 0.02 0.01 0.45
56 *Subgroup 6 norank 0.08 0.68 1.03
57 (Exiguobacterium) 0.02 1.29 -
58 Sphingomonadaceae unclassified = 0.03 0.32
59 Phycisphaera = 0.01 0.08
60 B79 norank = 0.03 0.14
61 GR-WP33-30_norank = 0.22 0.26
62 Marinicella = = 0.07
63 CCMlla_norank = = 0.01
64 Perlucidibaca 1.49 = =
65 Other 17.40 26.86 28.93
% - Norank

Unclassified OTU Unclassified
Saprospiraceae_uncultured Saprospiraceae

Saprospiraceae_uncultured * 3

Note: %: Indicates richness of the bacteria to the total bacteria; —: Indicates not identified; Norank: Indicates middle class that have no
scientific name appears; Unclassified: Indicates classification lineages has a lower level in a classification grade;
Saprospiraceae_uncultured: Indicates the bacteria is uncultured and no information on the genus level in database; *: Indicates the
common bacteria in 3 substrates.

F2 TRERLHOBEMEZZHMEELY

Table 2 Microbial community diversity index on different substrates

Substrate Reads OTUs Ace Chao Coverage Shannon Simpson
20 048 615 814 808 0.988 4.33 0.039
Pond water
34 676 757 883 888 0.989 5.12 0.018

Normal fiber membrane

30 665 980 1110 1120 0.987 5.58 0.011
Nano fiber membrane
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Figure 3 The relative abundance of microbial on the level of phylum on different subatrates
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Figure 4 Top ten kinds of the dominant communities on three substrates
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()
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objects microorganisms (genus)
PCR-DGGE a B [36]
Sparus macrocephlus
(Flavobacteriaceae
bacterium)
(Gaetbulibacter sp.)
(Roseobacter sp.)
Flavobacteria Flavobacteria [37]
DGGE
Fish pond, (Nitrosomonas)
unmentioned species (Flavobacteriaceae
bacterium)
23 [38]
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Boone Ilumina MiSeq
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