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Analysis of Microbial Diversity in a Fluidized-Sand Biofilter Based 01;. v’ngh-

Throughput Sequencing Technology =
ZHANG Hai-geng, SONG Hong-qiao, GU Chuan chuan, SHAN ]1an—Jun ZHANG Yu-lei*, NI Qi+ &

i

(Fishery Machinery and Instrument Research Instltute Chinese Academy of Fishery Sciences’, Shanghai 200092, Chlna)

Abstract: In order to'understand the microbial commumty (ompqsmon and mechgnism of purifying ‘aquaculture water with af biofilter

that was been dpphed to spotted parrotfish reglrculdtlng dqudchlture systems with migroglass*beads, as the biofilter filler, the chdnges in~

the/nutrients of dlfferent biological filter beds and Ihl?"'\';ate‘f treatment performance of & ﬂuldlzed dind hiofilter were analyzed-By usmg.'

high-throughput S'equen('mg technology, the mlcroblal conimufitty structure of the surfa atea-and! bottom area at different timés were
studied. The results show that the fluidized-sand‘biofilter;successfully start-up aftér onl,e thonth under, marine culture. Nitrification of: the
biefilier oecurred mainly in the lower bed layer; the surfflce area played a small role<in eliminating the NH, -N. The average femoval
ratesgof NH4 -N, TNy BODS, and SS were 6803% +2.24% ;49.54% +3.56% , 60.35% +4.98% , and 45.21% +2.11% ,
respedtlvely Thé# average NH -N removal load reached ‘(343.-2% +75.5) g-(m’-d) ™", which showed a better performance of
wastéwalter/{reatment, 1In this experiment, 31 phyla and 490 genera were identified, thus the biological diversity was significantly higher
than that/of the other conventional microbial biofilter. Start-stop cycling of the self-cleaning device in the biofilter had no effect on the
microbial diversity of different regional, but had some effect on the dominant bacterial community of the microglass beads surface.
Under opening self-cleaning device regularly condition, the microbial species of the surface and bottom areas became significantly
similar. With time, the microbial species of the superficial area and bottom area had no significant change, and the microbial
population structure was relatively stable. In the biofilm training period, the diversity of microbial communities was significantly lower
than it was after biofilm maturation. At the time of biofilter stable operation, the dominant bacteria of the superficial zone essentially
remained unchanged and mainly included Anaerolineaceae_uncultured (8.4% -28% ) , Flavobacteriaceae_unclassified (1. 1% -32% ) ,
Rhodobacteraceae_ uncultured (2.3%-17% ), Nitrospira (1% -7% ), and Caldilineaceae _uncultured (1% -6% ). The dominant
bacteria of the bottom zone changed over time and mainly include Nitrospira (12.45% -17.06% ), Candidatus _Microthrix (2.6% -
8.8% ), Muricauda (4.8% -6.3% ), Defluviimonas (6% -7% ) , and Rhodobacteraceae_uncultured (2% -6.2% ). Among them, the
abundance of Nitrospira was significantly higher than that in the other biofilter.

Key words: {luidized-sand biofilter; microbial diversity; high-throughput sequencing; microglass beads; performance of purifying
effluent

AR AEYrE a2 AR R B — R BT 4% ST AR N A, E BT TR K IR A 40
REETIRTE R SR Yt e e, R H B &Rk, ml 1§, ( recirculating aquaculture systems, RAS) 11" ¥

WimBEH: 2016-02-16; fEITHHER: 2017-03-14
E&WE: P EKREE BRI 2 L (2015A02PT01 ) 5 [H 5 s R A 52 & 114 (973) T H (2015CB150703 ) 5 BALAl
A B AR R H LT (CARS-50)
1EHE®I N IKIEHK (1986 ~ ) 58 Wit BYFRWESE 51, FBWFFE 7 M MG 7K 35 48 S ol it i 4%, E-mail ; zhanghaigeng@ fmiri. an. cn
# JBIEIEH , E-mail ; zhangyulei@ fmiri. an. cn

",



8 SRHRIK A - T e 3 0 P B4 YA PR AR W 2 20 A B R 2 A

3331

CRAYINERS — MR H AR 0.2 ~0.4 mm 9373
TR BT SR AE SR U8Rk, i B8R EL 2 T AR Ry 184 000
~20 000 m*-m ", A P I OR AE CE SR AR Y
TR L PERE B I TR 5 A kA
H T, FE P Ah2E 5 XA R A P i i e B AR
B g | gE RS N R AN | s AT K 1 4
PR R AR RO RS AL S5 7 T R AT T O A
FE AL T IXUERR 0 T 2238, BRI T i%uE
R e S A AR A T3 B A BEFE. SR, Tk
PRAE Wi e e s AT e, 2 A R 2 PG
BpuEas R ZEMB AR T 2 X R, IF HKHER X 3k
FIZR)2 XS B U8 kL B A H# | 3X AT RE 25 B[] X
SR BRI R v 2 A JIT 2 ) I 90 4 v 200 T R 9 1) A Ak
L5 B R K AL BEVERE B DDA E . HT, X T
Mhﬂ“@%/ﬁ%&lfﬂiﬁﬂﬁéﬁi@ﬁ% SR I8 A 4
B JEAR AR HLE i R B . Sl E P ER
VE 3 — AR F AR, % T-RFLP™’ | PCR-DGGE'"
168 rRNA““”ﬁﬁ%r‘cﬁﬁﬂﬂf?%ﬁ&ﬁﬁ%ﬁ; AE S
— WIS LA J7 BLE T SRR 5 T4 7R 51
SE , ] 4 TR Y L 23 Hr AS R AU b iy i g P i
Fﬁﬁ}:{ﬂi_lﬁ%ﬁiﬂﬁ%/ﬁ%% X AF #E% PRTE
T, 774
ﬂiiaﬁﬂiﬁ%ﬂ%’ﬁﬂiﬁoﬂh ét%-ﬂ?%gﬁﬁﬂj
A*ﬁTﬁ%‘&V\PﬂWIﬂV@ﬁ??“H’JEﬁB E3% T/ﬁ
BRI 3 R R E R, IS Tk

%Eﬁ%%@mjﬁW£W&%Pam% £ ) it

ﬁ%ﬁf&ﬁ%ﬁﬂ%%@ﬁ%:gra@ﬁmﬁ”
THE&&%%E%@%%M%% sk R A
FE LI T A M PR 2 i Sk B O
U B8 2 AT SR DL RIBCHE , Iy EL e B 3Rk 72
B 2.5 T R GBI — 2 R 4.

1 #RE5FE

1.1 BEASRIEHKIE RS

FE K R 5 B dell HLRAS S A5 i
Kt —2 RAS, WK 1 s, RS F 8l
SR, VR TR, AR AR W 8 2% KRS T
VEM 5 KE A B RIS IR G X G O BE A5, Wi
PN (0.43 £0.11) kg, #%E R 13 kgom .
RAS EIKARHN 8 m* | RAS 4K A /K &8 S KR
5%.

ATRE I [R], FRFE KR A6 T 24°C R BE 15%o,
WA >5.5 mg-L™'. ®IIRE A (NH, -N) HKE <
0.2 mg-L™" WA EIE W) (SS) W <5 mg-L™", %]

LR 2. RHEUIE; 3. fait; 4. IFHL;
5.OALRAEYERS; 6. RS 7. B0
E1 HARERKFERERE
Fig. 1 Schematic diagram of spotted parrotfish

recirculatingaquaculture systems

WAL T E B (BOD,) <1 mg-L™".
1.2 FfbIRAEYER

mﬂ:f“ﬁz%/ﬁ'@%ﬁéﬁ Wﬂﬂ@ZﬁﬁlT Kﬁﬂ(ﬁ
2R F R AL i) k7K 7 3K Wi%ﬁmﬁj@lsoo e
ﬂzT/)ﬁ%%VﬂiBE‘Jm A ,ﬂﬁkﬂﬁ{ﬂkﬁbﬂ’ﬁzﬁ]ﬁlﬁ?%d
i) b k. ﬂﬁ%%&l At)z'ﬂa/)}iﬁl:ﬁ%/%%/ﬁ%@?ﬁ/%ﬁ
G2l EQFP ﬁi}:ﬁﬁ'ﬁlﬁﬁﬁho 5 m,# 1 2m, I
%mﬁﬁﬁ%@#Eﬁ ﬁ:%%%ﬂ£&@5 “
R, E S R R o, SRR X G
%ﬁ#:%ﬁﬁﬁosmm04mz§@%@f
TEEH, {nﬁiﬁ‘%ﬁﬁ7k1$qjﬂﬁ%ﬁ*\/%&iﬁﬁ{[’éﬂ

LoHEKE; 2, UUPEX; 3. HETG O 4. KX 5. 90K 10 1,
6. HERD I 5 7. 8822 8. HEKID 25 9. “ K7 FIEMRIAE
B2 RUEKEMESZSEEEHTE
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Fig. 3 Changes in NH, -N and NO, -N during cultivation with new style of fluidized-sand biofilter
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Table 1~ Performance of purifying effluent of fluidized-sand biofilter
IKETHE bR NH, -N BOD; sS
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LR/ % 68.3 +2.24 49.54 +3.56 60.35 £4.98 45.21 2. 11
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Table 2 Microbial community diversity of the different samples
B HEUTHI A%k OTU Chaol 54X Shannon 51 R

B1 26792 234 292 1.74 0. 998

B2 36766 325 400 3.48 0.993

B3 38374 473 601 4.49 0.995

B4 20504 444 511 4.33 0.997

D1 35541 357 407 3.48 0. 996

D2 32916 324 422 3.91 0.996

D3 34863 378 534 4.05 0. 996

D4 32378 393 485 4.17 0. 997__ —
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