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TR IFOR 25 S KRR (WA . A1 DA
TP R (i S5 RN ) (T A A )Y,
Horb AR W 5 i 2 AR T AR B IR S A T T e A
B E R W 2L & Z DA Rl .
YR T R, ALLBRFE . R
BRI s, A F %6 . K5 he Jy st
HAARB S N HE a2, FRA R
IKEA TR (DUVE . i . W B R i i) 5 L
AV TE MDA Y B e 5 A D
K CODg, W2 BRFAFAE WA, dH1EH
WAEM R EE ANy, AMUS Sk, JAGEEA
TCRMIEIR, XTFEMRTE 75 4y . dERE R
K BT HA A U, ) w Ak R E R
(Nitrospira). W AWAT W JE (Desulfobacter). .4
AL SR TR & (Nitrosomonas) ¥17E K VR fiFf 4k 1o 72 vh
AF| T E AR,

W BT R ALK Sl AE W5 s 1) i )7 42 o
BIT A Tz IR, R A T N
R, MR ZOK IR F WL I T B B T
PR, Bz TR IR P R R
I =R U EZS DO I g AW 1A G T g o]
PR A B A ACR , F T A B 2R n 4
UG, BIFFEHTA: R M 2% N 1 Hb 1 1k
YRR R, X AR S RPUAE R A . D
Kot KB A Wy I e 320RH ) e 2R RE T B R
B,

TERE R MG TR T, MO EEN . K
s . RSB &R EER M KRR pH
{EASAREY, B4 5 A ) o SEORAE W I A AR
Yinymhe o g AR XA P 2 A R
TREAE, T 5 AW B e SEUR R R RE ) B UIAR OC
[E] 520 T R K A PR .

DI GE 22 0G0 B /AK AL B 7 AR 982, Xt
THRIEEAE Gzt H . oK) X5 Kb FASCR 1Y
SO DGR, T3k 6 5 B 45 A 2356 7K BT PR 85
AR, BRI E YR s At . BT, B
FE NG ) R e 3 e 0 R A A D R T R 5 Y
OTU (operational taxonomic units) 43~ 1 5 35 F£ i 7
A ZAETERT, B, #EREIAER F Chen 55
I e 2 0 B AR AR [ 45 K Ak BE K RE
MR VI RE TS 25 M RS, S R K AL B S /K BT 1)
B TR AR S . S0k AREDY . TG
SECU RNE G AED X ANRIR O N TR Hb R P
BEIEZEA I 30, k28 SR AEDY R Cao 551 SR T
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3 0 B AR PR AP X T A DR K N T
TCEYIRETR SR BEAT T 0B LB, 0 AR e v
SRS LA B A S R HA B R

A SR ST T AR pH 547042 3R 28 i 25 %) A=
Yo AL VI ERR TG RE ST . AR AR DL K Bl
YIREvE SR IR, LASIXE R A Ak B K N T3 4
SRR R BEERE,  [R]IE Sh F% FE 5 A b S PR
BRI IS

1 MESTHE

1.1 SCISdRt

A W) 5 4% DR} (biochar filler) & i A= 9 i 7%
ARJE . GRS BB E 7 TR A A i
PR (1) B BIEORE A I3 M K b B AR A BR
IS EVAE PR A Y B AR, R v %) A ) B R
H TR Rk L5l HIEAR XK 28 L
TWZE, KFEERERAROEME, L TPE
HRA MBI E BT, FIH/NRIKE RS
IKAEPEER, LR PIIZKF RT3 5128 40 emx30 emx
16 cm Fil 60 cmx40 cmx33 cm, R &R 20 g/L
(Kl 2)

$3400 5.00 kV x2.00 k SE
El1 EYBURERIN R MR HE

Fig.1 Appearance and microstructure diagram of

biochar filler
1.2 EREANEMRRIERFEKEEE N

9O MNEAZOKEE R 3, BARE 3
VAT, CHLMXTHRZE, F1. F2 WSoied, 534
IKFE A VIR SR G, 43 9ITE FL. F2 2N 98
8% (6 mg/L) Fl % E (20 mg/L)*, X} =4
IKAE AT S WD S5, 0 SR S 9 o AR oK B4
PR ARG L, FEAEESE IR 34 h Z 5, 43K
FAUFANERL F IS R EIREAS, f-AF T80 °C,
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A TR B

the biochar substrate

water-pump

2 BRKBEGHREE

Fig.2 Schematic diagram of experimental

water tank structure

VA e S M IS E e Vs 45 R o b . Bl 2
FEPE AT, BEAE 3 ASFATREAIR S S — G
FEABEA TR I 0T o

1.3 K{E pH X&) BURKIE RS K BE
EE4s

SISy 44, B 3 AT, C NI
4, El. B2, E3 41 MK . MR B /KFE
HEA 30 L AT i5K (& fbd . wife A8 .
TR AN R T K e SRR Hh Ay L A9 a1 T )

A0

BIKFIEEHSE N 10 mg/L, BEH 100 DL EPT,
FpRITEA . WA . A . R . W
JEE S K TG AR AN, (] B 38 2k 24 A S o A
IKFHEARARI AR AT, 10 S R IK TR b 1) AR fb 15
L, H RS TR A

HEATE S WO SE B ), e & 4K AR 10%
HCI. 10% NaOH Fi1 20% NaHCO; I 43 5 8 4 52
594 El. E2. E3 B pH{H K 6.5, 7.5, 8.5,
TR AR PR EERE TN 4 mg/L, TEiESE
WIS A, RG4S K R A . BA. T
ARAMWASS RS . IFFEELL N 48 h Z )5,
3 SVERCAS 2 U SEORE I B 114 A ) AR AR 22 3
17 (—80 °C), L% Ji 42 = 9y Bt A 9 BE K 25 4
3T

1.4 K&

R 7 ik LA 1, 0 S 2 I I S W
LA G BB | R RS S, Sk
WIS, o3 HRAs AT BUEORLE L 6 7 A=
JEREAS, A 80 °C IR IEL VKA e R IR AT, LI
e SE A IR E e S5 A 73 AT

=1 KBEERMNERE

Tab.1 Determination methods of water quality index

KT T W 5E 757
water quality index determination method
T. pH. © AR ECYSIE#DNE  direct measurement with water quality analyzer YSI
PO, HIBEPI A EIEEYE  molybdenum antimony spectrophotometry
TP FHBLPUSY 66T molybdenum antimony spectrophotometry
NO;-N ANy e IeETL UV spectrophotometry
NO,-N 254y 66 napHthalene ethylenediamine spectrophotometry
N T BRERA A - A 66 EE potassium persulfate oxidation-ultraviolet spectrophotometry
TAN YIEIRFIJEE TS Nessler reagent photometry
ALK FR B E F5 772 acid-base titration indicator
COD T ERFRE  potassium permanganate method

15 WEIZ RN A

DNA 4#4% = PCR 4 3% M4 FastDNA®
Spin Kit for Soil (MP Biomedicals, 32 [E) 15 HH 45 i#F
TUE e TS 5 DNA S, A 1% RS b e
e LKA DNA A8 BB, i NanoDrop2000
& DNA Wk B2 Fn2iifg . {514 338F (5'-ACTC
CTACGGGAGGCAGCAG-3') Hl 806R (5'-GGAC-
TACHVGGGTWTCTAAT-3') %I 16S rRNA 3 [A
V3~V4 A[ 28 X JEFF PCR P36, P H4FEF . 95 °C
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WA M 3 min, 27 DMEFR (95 °C B 305, 55°C
Bk 30s, 72°C #EfHi 30's), #RJF 72 °C Fa & ik ff
10 min, #2J5 7 4 °C HEATR-4F . PCR LW IR % -
5xTransStart FastPfu 223 4 uL, 2.5mmol/L dNTPs
2L, B¥ESI® (5 pmol/L) 0.8 pL, FHE5IH (5
pumol/L) 0.8 uL, TransStart FastPfu DNA & & fif
0.4 uL, i DNA 10 ng, #MEZ 20 uL, &4k
ARIANHEK,

Illumina Miseq | /& H 7l —HE A () PCR
FEYNRE R, R 2% SRR EEERS A1 PCR 74,

HE K25 2: 3276 sponsored by China Society of Fisheries
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F| H AxyPrep DNA Gel Extraction Kit (Axygen Bios-
ciences, FHE) H1TRIN=WLlith, 2% BiHEHE G
JecHE kA, - Quantus™ Fluorometer (Promega,
56 [ )XsF [0 sg 7= 4 i A7 K O G & . {1 NEXT-
FLEX Rapid DNA-Seq Kit #1782 : Ok 85 4
Qffi G BRI L 22 B4 3k A 3% R Be; @FIH PCR
PHEIEAT SO 5 4R 5 @REER ML PCR 7))
B SCF . A Nlumina 23 F] ) Miseq PE300
B BTN (S AR B 2GR A FRA F).

1.6 BIFES

S R T Excel A AT SR, SLIR K
{8 FH S 14 {8 45 i 2% (mean=SD) I R Fw, H
Origin 2017 B /F 17 5 2k Bl 4 1, FH IBM SPSS
Statistics 26 #X £ 1/E 1T ANOVA LK 7 22 53 #1
P<0.05 7R3, [#iH fastp™ (https://github.com/
OpenGene/fastp, version 0.20.0) {4 X J& 45 I 1 1y
HIPEAT A, {#FH FLASH™ (http://www.cbcb.umd.
edu/software/flash, version 1.2.7) A4 iE 47 PR, ff
H UPARSE™ # 4 (http:/drive5.com/uparse/, ver-
sion 7.1), HHE 97%“ AL EXT 7 54T OTU
R HIBR G K . FH RDP classifier 72 /7 )
(http://rdp.cme.msu.edu/, version 2.2) X & 2% I3 51l ik
TR A3 28R, il OTU AYi148.45 8] Shannon
Chao. Ace. Simpson il Coverage %%, A [RIZKF-
W2~y R RN PR ey & G WL Y/EE N AR R =RV
THREANR 25K E IR S, MR R E T
QIIME (v1. 8. 0) B 2x i, Hrvg o3 A A B AR U8
QIIME (v1. 8. 0) B AR M ZE R R (v3. 1. 1) &
2l

2 4

2.1 RIERBEAIE YR SEKETIRIFNT

B RE, F1, F2 42 e e AR
Z AR (P>0.05), LU0 4 [ U R 1Y
{&TF X HELH (P<0.05), 3 4AEH I [ ERARK TG
HORRRRRE . WTLAFE Y, TEHT 14 h, XFREZH A%
REBREZEH (0.323+0.013) mg/h, F1 HREE %
I3 % (0.200+0.019) mg/h, F2 2H 14 42 & 2 %
£ (0.176+0.002) mg/h (1] 3-a).

X BEZH A R AR B, Bl S AR
(R IR AR, Xk 7 A IV il 20k 3 e T 25 0 (AR AR
S 20 W AF R B Y N e T I PR, (EF1.
F2 9 2 e 25 IR F X BR 4 (P<0.05), HH FL,

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

F2 Wi2H 22 [6] G i 38 22 53 (P>0.05) (%] 3-b). i HA X}
M B RARCRM T FL, F2 4 & AAHK
JER AL WoR, SEER AL S 0 ALY 2 BT
(# 3-c)o A 2H SRR B AT AR, (FR R vk I
B RERKEN (F 3-d). 25 LRk, SN
WoR e 5+ AR S AIEDR R AR ) W AR

2.2 A[E pH MEMIBRERNEIKEE IR

BN R, LR AR A ROR 22
SR (P>0.05), XRS5 E1, B2 A HI[FE
RACRE T 3 (P<0.05), H.45 20 & Rk 5 7F %
ALK S5 #AR R E . FESCHRAT 12h, C 4l
13 A BRI AN (0.354+0.013) mg/h, E3 40
A LB ZE N (0.305+0.027) mg/h, E2 AMEAE
W % (0.286 +£0.039) mg/h, E1 2H 4 2 A 22 %
WH Ny (0.278+0.006) mg/h (8] 4-a), Xf HR 4 Al AL
W ARLIA &, BEAE S AR B A BRAIG, X L A T
Bl AR B ST R (E FRR(R, E1. E2. E3 =4\
Rk AR a3 C 2R, RS Tt B k(E
FERRAR, H 2 E1. E2 MiZH (W& K T E3
M5 CH, HPEl, B2 AL EER (P>
0.05), HAFUIRIA #2557 (P<0.05) (Kl 4-b).
UL E3 S CAMA RSN AR . WA A
ML I AR AR T Bl E2HE &, i5A
WE AR RN, LI S5 A FTHE
ZIETRE, 488N A 3 RRR R
ERE (E 4-¢)0

g Bk, AbFOKIE pH YR Ao 0 SRR
RARE 1 e, Hrp pH=6.5 5 pH=7.5 i} .
HIRALT LB A AN, pH=8.5 X1 T EAR
FEAR T RBraE AR, (AHEEAMRES cd
HHZERRE

23 ARIFHTEYRRMEMEMEZSN
SEMAENL

TRAEMBEELEM SR AR TR
AHIIFEARF 262716 4>, MR OTU ik
1 120, A [A] 41 [8] ) PCoA (principal co-ordinates
analysis) 7M1 7~ , E3 415 C AR LM 22 5%
T EL. E2 8/, pH #HIA S5EMyiA R
Wz m RS 2ES B, PrERA S
ZIA] RV 23t 2 5 10 35 (1K1 5)

YR Z I, B2 i, HIUOZ EL,
E3 FI C 4, WINPT ZR MLy Fh 2% T
T CH 2.
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= C#4 group C —a—F2 41 group F2
—e— F1 241 group FI

6 +

FRKTE (mg/L)

concentration of ammonia nitrogen

0 5 10 15 20 25 30 35
] /h
time

@

75 - = CH4l group C —a— F241 group F2
—o—F1 4 group Fl
70

K ((mg/L)
concentration of nitrate nitrogen

35 1 1 1 1 1 1 J

i [8]/h
time

(©)

- —a—C#4l group C - F24
—e—F1 4 group Fl
a

group F2

EAH IR E /(mg/L)

concentration of nitrite nitrogen

0 5 10 15 20 25 30 35
I [8)/h
time

(b)

80

- C4 group C —a— F241 group F2
—e—F1 41 group FI

VIR E/(mg/L)
concentration of total nitrogen

I [8]/h
time

(d)

E3 AHEAEHERATEYMRKENMEAIEFER ). THEE G). HR () MERR () HHSTL
B E —HT 2k B RRE/NS 7 RER R $08E 1) 2 7 B3 (P<0.05); CAL XTI, SZIGdl Fi. F2 AR N Z % (6 mg/L) fl -2 & (20

mg/L), T[]

Fig. 3 Dynamic changes of ammonia nitrogen (a), nitrite nitrogen (b), nitrate nitrogen (c) and total nitrogen (d) in

biochar filler nitrogen oxidizing experiments under two common antibiotics

Different lowercase letters on the same line indicate significant differences between data (P<0.05); group C was the control group, and the experimental

groups F1 and F2 were supplemented with florfenicol (6 mg/L) and oxytetracycline (20 mg/L), the same below

Ml AR AT Rl AT
B, SAREMAEYMHS EEYE 2R, B
FRISE TR ] (Nitrospirae) £ A ZH HHAH X 3 B 35 by di
& (K1 6), Horb C 41 (19.43%) 5 E3 21 (19.32%) A%
FEEMT, HATF EL 4 (16.84%) F1E2 41 (13.68%),
J S AR = SR B 45 R — 2, B C
HAIXFFEEE/NT FL 40 (24.49%) 1 F2 4H (26.93%).
AR AT 1] (Desulfobacterota) £ £5 55 46 2H v i 4H
SR IERITE M, Kb cd
(2.72%) 5 E3 4 2.71%) MXt E T, HKTF
E1 4 (2.21%) 1 E2 £ (1.2%), C HAE*ERE/NT
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F1 41 (3.08%) Fl F2 4 (3.5%).

TEEEAKE I, WEILIETE R & (Nitrospira)
P AN e, LA KPR L T (Nitrosomonas) Fil
WEBRAT B (Desulfobacter) #HX 32 HHLR (18] 7).
C 40 (19.43%) 5 E3 4 (19.32%) tf 1k 12 jife 1 J A
XPEE AT, KT E14 (16.84%) fil E2 41
(13.68%), & T F1 2H (24.49%) F1 F2 41 (26.93%).
E1 41 (5.78%) Uil Tk 5 Jtd 14 J AH X F B Je i, F2
H (3.54%) ;. SUHAHR, F2 4 (3.43%) H/Bihn
MR B AR e, B2 4 (1.07 %) i1k, %51
Jiik, pH 8.5 &M, LIl 5 xT HE 4L Ay fb 18

HE K25 2: 3276 sponsored by China Society of Fisheries
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- C4 group C —a—E24l groupE2
-a —e— E1 4l group El E3 41 group E3

5
0
2
8
2
X
e
K5
= £
=
g S = S, 2
3 20 25 30
I [l/h
time
(a)
80 = CH4 group C -a—E24 group E2
—e— E1 41 group El E3 41 group E3
g 70
MBI
= 60 F I a a
%E’ +la 1 % .
£E 30}
g 40 Rl Io
¥ g a [24l 71
K= 30
- 5 20 L 2Talala]a Ta
S 10l
0 10 20 30 40 50
It [6]/h
time
(©)

= C4 group C -a—E241 group E2

- L6 r 4 g 4 group E1 E3 4 group E3
S 14
£
SE 12
&8
EE N0
iy =
§%08
% 8§ 06
B E 04
3
g 02
o
0
I 18] /h
time
(b)

80 = CH4 group C —a-E24 groupE2

—o— E1 4] group El E3 40 group E3

SRR /(mg/L)
concentration of total nitrogen

I )/h
time
(d)
E4 AR pHEZFHETEYRKERMEAIEPER ). LHE (G). HE (o) MEE @) HSEK
SIR4H E1. E2. E3 [ pH fHAM 54 6.5, 7.5, 8.5, T

Fig. 4 Dynamic changes of ammonia nitrogen (a), nitrite nitrogen (b), nitrate nitrogen (c) and total nitrogen (d) in

biochar filler nitrogen reduction experiments at different pH values

The pH values of E1, E2 and E3 in the experimental groups were 6.5, 7.5 and 8.5, the same below

0.25

c o X REZH
0.20 + © control group
015 L E3 A pH F il 2
A : pH control group
e 010 o RIBAE R
X 0.05 + : antibiotic group
I — S
O —005 : F2
= —0.10 3 !
T aE2 El
-015 | * &
—-0.20 1 1 I 1 1 1
-03 —-0.2 —0.1 0 0.1 02 03
PC1 (46.60%)
El5 A REILAEH) PCoA 5 #f[E

Fig. 5 PCoA analysis diagram between different groups
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TiE T Jas R B A AT B S AR S B, (H S ER A
Vi A B B AN 5 SR AT BRI . pHL 7.5 A5
&, AHACSRAE R . OB AT R R A T B
J R X 2 BE X IR AR BRI . pH 6.5 28 1F T,
S 30 L P S A R R T e R AT T R R X e
IR TS AL, LR 0 A A B v Ja A X = A P
ETb TES NG R BT R ACIR T R | AR
I e ALY T P i A = RE AT oo T S B

3 i

SR & 5 A 2 3R 2 X A A P A R 3 R
M, S = 00 ) A 0 R A SEORL (9 v K BE T o BRI 9

https://www.china-fishery.cn


https://www.china-fishery.cn

1662 Ko R 46 %
*2 FHAHRNYMEFEEMS Y
Tab.2 Abundance and diversity of species in each sample group
FEAAL TR . Bk Yu
sample/estimators Shannon Simpson . Chao coverage
C 4.579 0.041 787.560 776.734 0.997
El 4.754 0.033 791.722 794.513 0.997
E2 4.835 0.025 851.763 864.000 0.997
E3 4.644 0.035 813.102 838.045 0.997
F1 4.300 0.059 796.921 817.544 0.997
F2 3.877 0.083 643.566 639.379 0.997
u Proteobacteria
1.0 m Nitrospirota
o Vreem @ P mmm == === g RBjcteroidota
2 ) = O = B B Actinobacteriota
S 2 08 | ew mem L L. =8 B mDadabacteriota
+ 2= = == B Choroflexi
s g — - = Acidobacteriota
HE < = Gemmatimonadota
42 = Planctomycetota
R % m Desulfobacterota
H" 5 ® Verrucomicrobiota
X E=C Myxococcota
- g ® Cyanobacteria
8 = Firmicutes
m others
C El E2 E3 F1 F2
Ff it
samples
6 FHEMBPHEDRHEEIKT LS RYMEEHF)
Fig. 6 Distribution of microbial communities in each sample group at
the phylum level (in ascending order of species abundance)
HIETH 5 LR DI REV% 45 1 -5 0 IR A IR 1 pH AH 2308 A= W o OB

Vb, T AR E T R0 BT B T, A X
Yo 25 5, (HIR SN AE 28 00 79 4 e 2 /L
R AT XA, FReEH ThiA R
X i A R CE T RS A AT T 8 6 P A T kP
MNTTREAR T 2 U A A8 1) 51 7R T 2 57 A
PrA: BRI A S R R A s T, R A
FX AN T A M SRR . X IRAAH L,
Wbt A Z P o2 AT B 2N (Alphaproteo-
bacteria) [ AHXF 2 5 W b B AR, Bl HTA: R Al g
XF a8 AT T AR 0 TR R A 2R A A T IR
X R E R R A T KRBT T 3
FhBT A= R RHR K It 3 S e il A AR T B AR Tk
YRR S 52 mR kIR A: R A AL
Tk R FA A AE 3ot 2 XA A R B A 40 R A
FEE IS X5 11 B HIM 2560 /K G Ak 20 T i AL
VEF R AT TR, R 45 R XL VE
rh i YA R R B AL A —E M RIE T, S BT
REXEACVE I ANTE 27 A — g, X 5AHESE
SR
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VIREVR G AL 3 BRSSP AR R A A
TRIRTE R T TRV IE T, 3 AR R AR & A
K AEAE I ek AR B A i A O B AT IR
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community abundance at the genus level
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Fig. 7 Distribution of microbial communities at genus level in

each sample group (in ascending order of species abundance)
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Effects of common fishery drugs and water pH on nitrification performance
and microbial community structure of biochar filler system

JIANG Haofei', LIKang >, SHIWenzhi', CHE Xuan®, LIU Xingguo *,
LU Qiang', BA Xubing', LIU Liping "**
(1. National Demonstration Center for Experimental Teaching of Aquatic Science,
Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Exploitation and Utilization of Aquatic Germplasm Resources, Ministry of Education,

Shanghai Ocean University, Shanghai 201306, China;

3. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China,

4. Institute of Fishery Machinery and Instrument, Chinese Academy of Fishery Sciences, Shanghai 200092, China)

Abstract: As a new type of filler, biochar membrane frame has a higher unit specific surface area, which is condu-
cive to the attachment of denitrification microbial community and has a strong ability to purify sewage. Therefore,
it has a broad prospect in the application of constructed wetlands in the future. However, it is not clear whether
environmental changes in aquaculture and aquatic medicine will hinder the full use of fillers in constructed wet-
lands. In order to investigate the influence of external factors on the decontamination capacity of biochar mem-
brane frame, different pH values (E1: 6.5, E2: 7.5 and E3: 8.5) and commonly used aquatic medicines (F1: florfen-
icol, 6 mg/L; F2: oxytetracycline, 20 mg/L) were applied in this study. The results showed that: O Nitrospirae had
the highest relative abundance among the nitrification bacteria; (2) the ammonia-oxidizing rates of E1, E2 and E3
groups were 0.247, 0.249 and 0.305 mg/(L-h), respectively, which were lower than those of the control group
(pH=8.2), 0.323 mg/(L-h). At low pH, the relative content of Nitrospira spp. was slightly decreased, but the relat-
ive content of Athiobacillus spp. nitrification had no significant difference; (3) the ammonia oxidizing rates in F1
and F2 groups were 0.172 mg/(L-h) and 0.172 mg/(L-h), respectively, which were lower than those in the control
group (0.323 mg/(L-h). Compared with the control group, the relative contents of Helicobacter nitrificatus and
Athiobacter denitrificatus had no significant change. It was inferred that the florfenicol and oxytetracycline inhib-
ited their activities and reduced the ammonia oxidizing rate. In conclusion, slightly alkaline water is beneficial to
the purification of water quality by biocar filler, and florfenicol and oxytetracycline can affect the abundance and
activity of denitrification microorganisms on the biofilm and inhibit the ability of ammonia oxidizing rate. There-
fore, when antibiotics are used for treatment, other water quality regulation measures should be taken to control the
ammonia nitrogen content of aquaculture water, to ensure the safety of aquaculture objects, and maximize the puri-
fication effect of biochar fillers for aquaculture effluent.
Key words: biochar filler; pH value; fishery drugs; microbial community structure; artificial wetland
Corresponding authors: LI Kang. E-mail: kli@shou.edu.cn;

LIU Liping. E-mail: lp-liu@shou.edu.cn
Funding projects: National Key Research and Development Project (2019YFD0900303); Key Projects of Devel-
oping Agriculture by Science and Technology in Shanghai (2021: 3-1, 2018: 2-12)

https://www.china-fishery.cn R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

	1 材料与方法
	1.1 实验材料
	1.2 常用渔药对生物质炭填料净水能力的影响
	1.3 水体pH对生物质炭填料净水能力影响的比较
	1.4 水质检测
	1.5 微生物多样性检测分析
	DNA抽提和PCR扩增
	Illumina Miseq测序

	1.6 数据分析

	2 结果
	2.1 两种常用渔药对生物质炭净水能力的影响
	2.2 不同pH对生物质炭填料净水能力的影响
	2.3 不同条件下生物质炭附着微生物群落结构与组成的变化
	微生物群落结构多样性
	细菌群落结构分析


	3 讨论
	4 结论

