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Fig. 1 Schematic of experimental setup
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ENR & & M AR RE &', g R)E,
B EBDKHEZS Bk BN O A S e R 2 Ab
JEIEZ 100 g, TR FE fh 22398 VR T AL (FD-1A-
50, U AL B BFES 5 100 B, iKY TTN
K FHLIC 2 E X (SKD-1000, Jii O Ml 2 . B EE
AN A SR FH e i T R v AL B 0 IR I
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(7.13%), kb ¥ FT IEF-N & & & (164, 42 +
21.52)mg/kg, i TF-N L@k 34. 84 % , 4b #j5
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Bk 7 XF (B B K R AE LAAN  FEA AT I e 48 3 ik
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SAEF-N 5 Wil 2 JiC e B i . A 2
AL AR BT A9 SAEF-N & B 34 (8 Jy (182, 07 +
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Table 1 Primers for nitrogen transformation genes
IR 4 B 519 £ B I HI (5 —>3") R BAKE/bp
Gene Primer Primer sequence Primer length
o ACTCCTACGGGAGGCAGCAG
Bacterial 165 rRNA 338F_518R ATTACCGCGGCTGCTGG 180
] . ACKGCTCAGTAACACGT .
Archaeal 16S rRNA Arl09f Ar344r TCGCGCCTGCTGCTCCCCGT 235
. . GCCGTAAACGATGGGCACT
Anammox 16S rRNA AMX809F _AMXI1066R AACGTCTCACGACACGAGCTG 257
GGGGTTTCTACTGGTGGT
amoA AmoA-1F_AmoA-2R CCCCTCKGSAAAGCCTTCTTC 491
CAGACCGACGTGTGCGAAAG
nxrA FlnorA_R2norA TCCACAAGGAACGGAAGGTC 322
- TA(CT)GT(GC)GGGCAGGA(AG) AAACTG
narG 1960m2f_2050m2r CGTAGAAGAAGCTGGTGCTGTT 100
) e TGCACATCGCCAACGGNATGTWYGG
nirK nirK-C2F_nirK-CZR GGCGCGGAAGATGSHRTGRTCNAC 448
. « e GT(C/G)AACGT(C/G)AAGGAAC(C/G) GG e
nirs nirScd3al_nirSR3cd GA(C/G) TTCGG(A/G TG(C/G GTCTTGA 425
. o CGCTGTTCHTCGACAGYCA .
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Fig. 2 Four forms of extractable nitrogen in sediment
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Fig. 3 Content of three forms of nitrogen in sediment under different ENR concentrations
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al) #8 X} 3= [ AL BRAT (7. 07 X 10°) copies/ g W& b
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Gl S U o N i R I = 3 N 1 R el )
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KA R Y B BRI IR (0. 2~5)
mg/ L AT AN 23 52 i 27K 1A o 2046 20 T DL SR 1k 24
R G
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Fig. 4 Absolute abundance of nitrification functional genes in sediment under effects of ENR
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Ji i (Nos) Fl i 2 140 Ji i (Nar) 45, AH I 1) G B 25
K4y 9K nirK 8% nirS nosZ snarGH
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N i 55 7 i A 590 L 5-a, [81 5-b i) AT, 4% 4b
PRAH nirS W46 X} 3 B & F nirK L AL B AT U
nirS %X E R 7. 22 X107 copies/g, Ab PR 5 TR
InEg e & ENR ) T2, T3 A nirS 4a5%F 5
B (P<C0.05) .20 1. 11X 10° FI 1. 66 X 10°
copies/g, XFARAE [ BF 5 45 B KA L 7E
R KH,0.1~100 pg/L 5B AY ENR X STl
AN LT DR SRR FH R 32 . A BERT nirK 146
ST K 4. 69 X 107 copies/g, 4b P 5 XF B4 .
T1.T2 A1 T3 nirK B94a%5E B 53 518 3. 86 X
107,3. 29 X 107, 1. 94 X 107 F1 2. 43 X 10’
copies/g, HHp T2.T3 M nirK 4%} F 7 B &K
FXFHR 4 (P <20, 05) , AT fEEE i Mk B ENR 2 410 ikl
nirK BUGCAy A K AT IR 58 36 BT RS U8 R A

I nir K =5 32 23 Bt 2 it Jie 185 I ) e 8 34 o iy
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BiE FAIKH C/N B LB T & nirS FlnirK K&
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WS MR TE ML T s nir K F ndrS T P 355 PR B8 2 i
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35 (Y URRR FE A KT mar SPHHY

nosZ YE N HiAS N, O i J5 il (%) L 5, BE 0% 3=
TERFEUIEE M T e #. WK 5-c Fih,
AEFRFTEE e nosZ 48 X = J&E A 3,19 X 10°
copies/g, 4 Fl AL BRI VB H nosZ ML XS EFE R
3.48 X 10° ~5. 16 X 10° copies/g, MKy T1>
T3=>T2> X WAL, 4 U I ENR 41[0] 22 53 K 3%
(P>>0.05), FJAH Pearson #H &4t JiE I8
NH; -N & #t5 nosZ fFEMKL(P<<0.05), B
TR R E A AL A B 7R NHL -N Ak
B NO; -N #2547 N, O 1E 2 e 7= 4 ke
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Effect of Enrofloxacin on Nitrogen Transformation
in Sediment of Aquacultural Ponds

LIU Lizao,ZHANG Yuping and ZHANG Lingling

(Shanghai Fisheries Research Institute, Shanghai 200433, China)

Abstract To explore the effect of antibiotics on nitrogen forms and related microorganism in sediment
of aquacultural ponds,enrofloxacin(ENR) was selected as object,four concentration gradients (0,1. 0,
2.0 and 5. 0 mg/kg) were set up in this study. The concentrations of NH; -N and NO; -N in the sedi-
ment decreased with the processing of the experiment. After addition of ENR,the NO; -N concentra-
tions in sediment increased by 7.55% —15.30% . The relative abundance of anammox in the sediment
was the highest in the N transformation genes,accounting for 60. 0% —78. 4%. Anaerobic ammonia
oxidation played dominant role in the sediment. The abundance of anammox had significantly negative
correlation with NH; -N concentration. Low concentration of ENR(1. 0 mg/kg) in the sediment pro-
moted the growth of nxrA gene. The growth of nirK gene was inhibited when the concentration of
ENR was more than 2.0 mg/kg.

Key words Aquaculture ponds;Sediment; Enrofloxacin; Nitrogen transformation; Functional genes
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