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FEmg | GDUFRZE . UMK | ZRRFE M ENEXT
- BT Y B R AR 34.3% . 34.4%.
2.71%. 3.08%. 7.13%F1 38.1%, Jf-FEIHFIHAK
R

H Fir X e A 206 A Y Ui se T R —
5%, YT ARDUE X AR A 145
PR e HT AR 26 A Y T RE T ) S MR A oY
b, I, ASSZES LA SRR AR A e AU AL
ReJIoNFabs, DFIEmEEmERE | A DU R AR A
X SRR WS TR, [R5 AN ]
XU ZAE IR, SEER AR 25 Sk o pi A &
0] A BRA B RN i 1 e B S
1 #REFE*®
1.1 E5H

Tt e AR RE (4l Ay 99.5% ) I [ SEE IL 2
H); ADURRER (4lifEh 98.5% ) FIERID EAREE (4l
JEE 4 98% ) W H RS nU B A AL FRA R 5 Hofthistsn)
¥R prati,
1.2 {3

ASZE R A MASFE S 9 0~20 cm £ )2
4, KBRS, KPR 2 mm i, %
HREHGFEET 4 CF, &M, TR R
WL 1.

1.3 KEAHE

I 28677 12 I OECD ( 2000a), AU ksk
%I OECD ( 2000b) HRifEJ ik,

1.4 ZIERIAIE

SEG KR Excel A, Duncan K5 562% Fi] SPSS
ST B
2 RIEER
2.1 T AR T X 1 45 P R 3 O 22 i)

Zend 21d EESR, HIERPIESRESS R LK 2,
hE 20 F W, 73 A 0~2d NSRRI
B, R EmENE A (1.0~10.0 mg-kg™t) #+
S 5 R R R A i AR E s FE R R BT
(150.0~200 mg-kg™ ) - HEITI 38 3 B MR A A
HFE S BB R, PR AN o, 4+
SE PRI R E A I R 2 BN 200 mg-kg i, HLA
HIBREIAF 76.8%, 7E 2~4 d P 50 Al 100 mg-kg™*
(14) - SENT I ik B B SR A RS AR, SR
39l 68.3%F1 64.2%, HIXM# a4k FRl—K
o HAALFE A3 S0 B L, PR R R
TRfTHNSIVER . 75 4~8d W, TEARBT R4 (1~10
mg-kg™h), WEIEEEREACR & A A, TR
HOMECT, FLVERGR U — DS, S A
i 200 mg-kg i, HOTE R ik 343%. 1 8~14

F1 HEREAER
Tablel Physicochemical property of the two soils
B woimme  woadome D ORE RN ke PLIAEL %
(cmol(+)-kg™) w (i) w () w (i)
THEA 241 0.16 9.60 4.30 48.4 318 39.3 28.9
1B 2.68 0.15 9.51 6.67 52.1 325 41.2 26.3
F2 PAERNTEFRERBZIME
Table2 Theeffect of antibiotics on respiration of soils CO,mg-100g T +*
CRAEE -S> i) w(t3E A 4bEH)/(mg-kg™) w(t3 B AbE)/(mg-kg™)
E3i7) [a]/d 0 1 5 10 50 100 200 0 1 5 10 50 100 200

itk e g e 0~2 97.7a 9.4a 100a 97.7a 537b 413c 227d 519a 468b 464b 436c 39.8d 39.6d 36.5e
2~4 69.5bc 638c 67.1bc 74.1b 117a 114a 68.4bc 128a 128a 136a 121a 46.0b 44.7b  40.5b

4~8 11.2c 9.90c 10.5¢ 10.1c  25.1b 281b 496a 182c 188c 181c 30.1b 469a 19.0c 19.4c

8~14  5.93d 739 6.78cd 7.21cd 102b 9.66b 11.9a 6.66d 6.23d 6.23d 6.42d 192c 283a 25.1b

14~21 340d 450cd 6.70b 5.97bc 7.02b 728b 885a 388 351b 330b 398 513b 126a 14.1a

ANFE 0~2 86.5a 8l4ab 84.2ab 80.7b  79.0b 79.4b 686c 50.8a 51.0a 51.7a 50.8a 49.0a 49.3a 43.1b
2~4 85.8c 95.2abc 93.9abc 100a 89.3bc 96.3ab 94.1labc 132a 129a 131a 133a 122a 124a  86.5b

4~8  10.6d 154cd 16.5bcd 19.9bc 24.5b 17.1bcd 337a 144e 21.9cde 16.3de 26.2bcd 34.8ab 305c 42.4a

8~14 83lc 947abc 10.1a 947abc 856bc 843c 990ab 6.42b 7.46b 746b 764b 868b 825b 16.8a

14~21 587d 6.2%9%cd 7.07ab 7.33a 6.9labc 6.13cd 6.86abc 5.71c 6.29bc 5.76bc 6.18bc 6.23bc 6.34b  7.80a

Wi 2 0~2 87.5¢c 10la 98.1ab 92.6bc 97.2ab 935bc 95.2ab 53.0c 59.4b 59.0b 589 65.1a 66.7a 62.5ab
2~4 788bc 8l2ab 67.7d 69.9d 77.7bc 86.2a 739cd 110a 81.0bc 92.0ab 71.9bcd 49.1d 55.0d 62.3cd

4~8 36.1a 282b 325ab 285b 29.6ab 31l4ab 286b 27.1a 215ab 21.6ab 19.1b 158b 17.4b 185b
8~14 19.1a 149a 151a 167a 157a 175a 14.7a 141a 11.3abc 109bc 831c 11.8ab 10.2bc 11.2abc

14~21 103a 953a 101a 103a 990a 9.21a 9.06a 597a 4.35bc 293bc 210b 3.20bc 3.40bc 3.30bc
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d AR (15 L mg-kg™) I B VA 1 b
MOAS s TR EMECR , RAREIUN B ER
B SR s , BV 101% ( 200 mg-kg™t ). 1E
G 7 d BEFEm ], S5xF AL, A2 1 mg-kgt
R R AT AR M, oAl b B -4
P IHH— 8 G TEH

fELHEB H 0~2d N, SXTRAHLL, JLFhALFE
- SN i R B VR, i LR AU
A RIE FT SR 5 75 200 mg-kg™ 3 HE
1K 29.7%. 7E 2~4d RS2 (11 5 mg-kg™)
Qb B A SR I VR R s T = B BT
HADHIE BRI, PR =ik F] 68.4%. T
4~8 d [N 10 F1 50 mg-kg™ 458 14 IR 8 B 4k
T, B 2 A3 65.4%F1 158%, i HoftZb 3+
SR AR I AT AT 0 sl TR - 7E 8~14d N5
Xt BEARBEAR L, R0 8L (1. 58110 mg-kg™)
- SEIE IR 5 H R A O R AR AR, T A A
B R A A O AR, H A R T R A F
324%. 7 14~21 d 4 100 11 200 mg-kg™ +1EIFI
SR A RE T SR Z BT VE R, T A A - SN
X HEA L, RO G R & B & 7R 1k

MBS T i e 1% 1 7R ) 46 B B X = e
WA B — 2 R SIAE R, i fa 00 2 —
EMTEER, X5 AR 45 APl ( Kotzerke
& 2008; Thiele-Bruhn Fl1 Beck, 2005 ), Kotzerke
% (2008) HWFE A& BUAERT 4d N, 2 Fhifk BE A i iz
WA IE X 4 KRR e A R AE R, A I M
WA B PR AR B s (HIJGIRERE, 7R3 32 Ka
FIT AT S PR o Pl T g s e o 398 P T
fifd R, I HTRe S B s A5k . M4
W s nE RN 2 S, AR AR T A2 B —
SEFREAI0 R, Bt 2 A ) 4 FE K i g 1 W 5% T 71
WO I s AR, e A AR . i
H, TSR Y neng M A i e e, RE A% ) 6
Jig s WEVE B IR SRR . DR, AR ST IR
g I SXof - SR I LA — R S TR
2.2 S|MIFES T EEREE E R R0

SO ZE 0T A T 580 B A R e 2 R L 1
M LATAEL, B3 A J 0~2d R FTE 8 (1
mg-kgt Hl 5 mg-kg™) FtIAb B - SENTI R R A
AR Ak s e i A 0T SRR R B P A2 2 5k
MPIRIVERT, Bemr il % 20.7%, 1F 2~4 d [N 10
1 100 mg-kg™ Ak B - JE5H e HE AR ) IS K
N, BRI 16.5%F1 12.3%, oAb B %t
FEAALL, RGO R LA BE AR . 1 4~8 d 454b
P - 338 R — RE TR VE S 1 R
A 200 mg-kg™t 3 . 7R B 15 3R A A DU PR R N+

SRR 5 P RS /N o EHHE B P, LERT 4 KRAYES
FEIHA] L, S5k A 1, 1 200 mg-kg™ 131
P W% 5 85 A% %) — 22 A B A0 B0 SR04 R, 0 R R
15.2%, 7 4~8 d 1= o £ 73 IO 3 - 3N B R A
P BOEE, Bomigis RN 194%., TERG 5
FRAFIA) L, - SR 5 B ) S A R TS o X
FFIEH T REE TR IER S DU 2 i i B AN
MEfRVER, HAEWA SHERAL (Haling-Sorensen
&2 2002 ), Ul Hund-Rinke %5 (2004 ) ¥ 11k 55
8 JElJE BHTSCER, YT /50 500 mg-kg i, +
SN IR E A 2 kA, EEREH T HEREY
Zet—Bemt Rl gk, ©4IE N R . 5 HAR
2, Boleas 4§ (2005 ) SCE45 R . K557 28d ),
S DY IR ZE X AR AT AR B PR, 7E
1000 mg-kg™ 4350 R Ri5 5] 40%, XA BE
FE T AR AR, R B S DU A R ER R
Hisk, Vaclavik %5 (2004 ) & EH4ADUPR K JF /05
7E 10 mg-kg ™t i, RFITIR A FH A R A 5] 40%;
TEF R0 1 mg-kg™ if, FAG R/
FH, HI0HIAE PSR I B TASL R AT a1, )
BRI, FEPUIRETE 2 d J5xf e = B
WM AIME . H 1Cs 458 191 mgkg!
( Thiele-Bruhn #1 Beck, 2005 ),

SRR, AU BR 2R AE N 2 ) 0 1 SR
VE 7B B Am i e T, B A T e s e 7 0
AR BE . X R T AR DU IR R ELAT e I R
Pk, fEHAYE SERRAL. fER SR I, E U
BN A S 5 B — RE BIGE VR, H R R )
RS S E B 55, XEEER T+
AR A W W O N I AR DU R B R
HAE R R el AE IR
2.3 iEEIEXT T EREIR IR R0

IR X - S IR I 5 A S 45 2R DL R 1
mE LA UESE, HEABE2dRN, SR
B A5 AN [) e T 25 R 2 Ak - 9 %) I TR 5 5 47
P—E WIS, o 1 mg-kg™ A9+, H
WS A3 15.4%, 1F 2~4 d P 1 80T I 50 B 438
TEVE WSS , 10 100 mg-kg™ 3438 1 30 0 35 800 Ak
;5110 mg-kg™ ST 5 I IR 2 A
IR, %k 5] 14.0%F1 11.3%; 1fi 1. 50 Fl
200 mg-kg™ Y - EIT W58 55 % B AR HE I A R
i VR 22 5 O TE 4~8 d 45 A0 B A S ) P I 5 34
B—E AMEIVER, S RIA S 21.9%, 1F
B I B4 355 % A ) L, 4 Ak W 5 ) 0 £
VIR bR, A 4 398 5 56 A LU T B 3
REERTE =S8

LB 0~2d 1N, #5AbFE A IERF I s i 35
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T —EWBEER, I AMERE RS,
TG 5 P IR, e i R GA 25.8%, fF 2~4 d i
TEERTE S, dEm B —E I RIVER s JF Bk
JE NI P S R 4 2S5 00k 50 mg-kg
VTR FEXT A RN 5 A A B 55.4%, TE
4~8d [N 1 F1 5 mg-kg™ +EERRIE IR R, (H
S Al v e B A B A - 9 A DT K 55 E AT 57 B — 5
FEEEMIPIH] . FEREIS ARSI T L, A SRRl i
XA L, 2 BRAES A I

VRS B A T A AR R B
HI 2 FhbrE ZORE, FEINZw0i) s B H 1 E0E 1R
I, XAl R T B A B —E
ISV P o T i B0 B —E B RIVE T, T RE
PR A AR ™= W % - Uk ) Bl — 5 I i A
o AR PR, HAM SR Rtz B
X O] BE T R 2 AR B 1 T D S W AR e ¢
A YA SRR, SR T A
BEEM.

[N
N
o

L4 A

©
o

o
1
P

77/

777722?7 :

TS EUI 2 8 (AT 1) /(mgkg™)
8 3

T T T T T T T
CK 1 5 10 50 100 200
s R ek 43/ (morkg ™)

2.4 MEEXTEWMAIERAZN

3 FAE P RN R VE T, 45 5 L
1~ 3, MR LATIAES, fEHEA TR 21 d
Jei o AN TR) e FEE i prdg s e A BB ) M P R S UG
i 5% AL BRAH EE , A7 WS A AR . 3 5 Duncan £
A, ANEAPBSXBHLEAGFEREZES
(P=0.05 /KF-), FfHA[RALHE 2 [ R RN A77E
WEMEES . ULIATE IR A R e A A
TR A A . 7 13 B TR AL
P S PR A R A S IR AR A — e R
(T B, I LB 5 g 1 e S o o B B,
BRI GEBHTERBES (B 5 mgkgt 14
A ). st Duncan #u4% (P=0.05), 5. 50. 100
1 200 mg-kg™* i) 38 55 %5F HR A BE 2 (A1 77 AE B 1
25, HEMHEZ R AfFfEREEES; 1M
10 mg-kg™* 1 44 5 0 B AH L AR FETE BB 25 5
VRN BT R 430 200 mg-kg™ B, 1461 2 20%,
55 AR 45 55 . Kotzerke 45 (1 2008)

n
o
o

+4iB

[TETRTT

= =
o a
S =]
1

TS B R0 8 (AF L1 /(mg-kg™)
a
o

T T T T T T T
CK 1 5 10 50 100 200
T e IR 23/ (mgrkg ™)

1 EERRMENEX TR BRI
Fig.l1 Theeffects of sulfadiazine on soil nitrification activities
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ab T I
u (11 B
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(AT £41) /(mg-kg™)

4

AR

40

i

cx 1 5 0 s 100 200
SFUFR T8/ (mg-kg™)

-
a1
o

g /OAAO
s
e
R
7
%m
7))

AR 8 (BT LD) /(mg-kg™)
]

o

T T T T T T T
CK 1 5 10 50 100 200

SRR 55/ (mg-kg™)

2 |MHEI T EHUIERKNRME
Fig.2 Theeffect of oxytetracycline on soil nitrification activities
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WFFE B AR BRE r B e s e (10 mg-kg™) 4b
P - S X REA LL, AU Ak R B AR A
A 440 (1100 mg-kg™) BB e ms e S 30
T A ) 3 R A BB A W R V5 UK
it 7 S IR R R K, i e o e o - 9 v ) U
AL AR R — R B R

HE 2 /T IR, 753 A PR DU EAL LR
TG XML, WARNS BEMTESHRT
(1. 5, 10 fi1 50 mg-kg™ ) ANFEAE BEMEZENE, (H7E
B REMECT (100 F1 200 mg-kg™t ) HIFETE M
£S5, I HWRE R, 25, Ui SRR
BT AU E X LR E R A — 2 W,
FANHIF A 47%, Ti7E I B AR EE EPUFR &R
ALER) - IE S X REA EE , ISR & A WU 2
o did Duncan #3436 (P=0.05) &b A AbHE S
X PR [ BIRTEAE B P22 5. S TR UM EFTA
TALTE AR e 45 SR T 22 5. IR
e, EPURE (0~250 mg-L™t) XA AR
kT PR YA B 25 ( Gomez %5, 1996 );
Campos 45 (2001 ) HIF5E & B4 PUFFZE7E 10 mg-L™
IS AR MR 7%, (E7E 100 mg-L ™M i, kit
FRHR AR 5 24 T e )3 M 200 mg- L™ #2125 5] 250
mg-L™ i, AL R R 50%.

WD BT RIS E I B e UL 3. F A
3FLUHE Y, 7513 A b 1 mg-kg™ THEHH RS E W
SHEETEAMNE, TFZ AR EEE R,
Vi A T 070 B I e B R X U Al A B —
WE VR, % R N 9%, 17 5,10, 50 1 100 mg-kg™
TIPSR S BN SR B ZEANK, AMAERE
P2 . 7E 200 mg-kg™t 3, RS AN A i
BB AR T2 xR, 2 A mE v E R, i
FAERFRAE SR T, R RN 13 A it

w
(=)
o

N

a1

o
L

VI ey

[N
a
o

A E RS (BLF i) /(mg-kg™)
5
<

al
o
L

o

T T T T T T T
cK 1 5 10 50 100 200
PRI TR A4/ (mg-kg?)

YIEEALAE A TRITE T, SRAmER R 19%.
7E+ 3% B RORFEIALEEZ 8], 3 A U B AR
AR, REfEEEN2ER

TR Z R Z e, a0 1R
B EACIRA . IREAEE . AASES, T
PO AR B JRAN T FR RN, pH BN I i R 5 M A
Ko FEAMFEH, 2 Fp+HErh pH (E22015 K (4.30
1 6.67), HIEMTEE X T RER R fif
e e Xt 38 A BRSILVE A R, mixt +3E B
THARAE FHENA S0 5 B DUPR A S 7D S AR
Xif -3 A BIRSARAE FRA IR (EX 138 B HIJGR .
PP 2] B2t T 4 pH ERHTA: AR S W HT
BERTS R . —BOA BEE PR RSP K, ER
Xof U AR AR FH Y 5 0 Bk ( Halling-Sorensen,
2001).,
3 itig

HIERES P P R EEHZ IR E R E
SO, QA B RO BRARAEE | SRR . RS
JOHABIREE S R, $ik B IR R R
i 75 MAAS [ A BE A 7 3R

e, WEELE | AU R AR 2B
PUHRSE A AN [] o Alffdg ag he 30 J100 2 14)  3 f 41
AP EAE ;. DU E ] 5 E AR 30S
W25 A, MBI 2 tRNA [RIA%HE (A 144h
B RV R R T A0 DNA S2hERET A IV
FAN, 4] DNA A B il T S 2 AT . 3
FhbeA: 2 A R BT R ML AT RE 2 &A% - ey
A RN SR A A 52 e 522 0 S [l 4 a5 ) — A~

Hwk, YUERMIEEMR . bAoA
W EAL 2R AT O T % AR B i Ak A 454 BT e

o —ORYE, BUAERS A KN JEE K
150
+#B
120
a a a a a

©
o

INININININININ

AR 258 (T L) / (mg-kg™)
8 g

o

T T T T T T T
CK 1 5 10 50 100 200
VSR BTN B/ (mg-kg™)

B3 iEmibEX SRR
Fig.3 Theeffect of norfloxacin on soil nitrification activities
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TR K AR, AR 3 AR BRH TR s 5
SRR, SER R 3 oAl e A s A g B 55 A
R, HIUHEMIIBRE N 1026 L-kg”
(Rabolle il SPLIID, 2006), filicmsiih 2.0 L-kg™
(Thiele-Bruhn %, 2004), s> ENE T 1100
L-kg™* (K#NBRANE TTAE, 2007), TESCIIIA, A
WA IE FE A% 5 Z ) - SEOE IR AR, i DUER R AN
ST LUK - R A A 5S , FE BRI
FH o X AT RESE F T 480 DU PR 2 A s v A2 it A+ 8
J&i, SREUMERE T A4 -, AT AR I ROR
%, Zieezny % (2006) WF5E AP M EMENELE
1 mg-kg™* L REAS i +SEMUE M AR, B
PUBRZAE 50 mg-kg™ % 4SRRI AVE FHER R & 4 5
Wi, 244K, W RRHVE AR b A R AP RAE
EIFAR B E R G 2k (Sengdov %,
2003 ). fl4n, #EEL - B WA U R B RR
{BSRARARF— R BT, XEERBE AT 25 o AT — 2
(938 ( Chander %5, 2005 ),

e, TR — e B R A LA R bt
WVEH, XHAP OISR . R
TPERSS:, e, 3 R RTE 2 MR+
gt - ST I RN U AR VR RS I R R ] o X
2 Fp -3 2 0 BT 3R pH ORE, 435
F430( H3HEA) F16.67 (HIEB), X 3FPLAER
#HE 2 AL AR R R R, 7EARIE pH )
ENEURFEE S, XEARESDUER
1R R 855 LA S TE - 338 vp A A ) A — S 1 ek
AR, A PEARLIG SR AR .

4 #ig

1) MR FF, il s e F A D3R R AE W IR
B B Xof - S A ELAT — RE AR, miAE
Je 30 B — S R T, (LS DU 3R 2R A A
FH U A TR e I 5 R B ) A SRR A
RS I ST 2 AhptAR ORI, R 2
IRISTEVER .

2) BERmEERT I A BRI E B
it -1 B WS ILAVEHEA R 5 A VIR E iR
B, XF -4 A BIRAE A R, (HXT 1+ 5
B HITCFM .
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Effects of three types of antibioticson soil respiration and nitrification
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Abstract: Antibiotics are widely administrated in human and livestock to treat diseases and most of them were excreted as mother
molecules. Subsequently, antibictic residues can enter into environment through the route of biosolid application in field, wastewater
irrigation and others, which might pose a potential threaten to terrestrial eco-environment. For assessing the role of different types of
antibiotics in influencing soil microbia activity and function, this paper investigated the effects of antibiotics on soil respiration and
nitrification using sulfadiazine, oxytetracycline and norfloxacin as target chemicals and OECD standard method. In the respiration
experiments, both sulfadiazine and oxytetracycline inhibited soil microbia respiration at the early stage of experiments, but the
inhibiting rate for sulfadiazine was stronger than oxtetracycline. The highest inhibiting rates for sulfadiazine and oxytetracycline
were 76.8% and 20.7%. The stimulation effects of sulfadiazine and oxytetracycline were found at the later stage of soil respiration
experiments and the highest activating rates were 343% and 218%, respectively. However, the stimulation effects became weaker as
time elapse. At the early stage of experiment, norfloxacin stimulated the micriobial respiration with the highest rate of 15.4% and the
highest inhibiting rate of 21.9% was found at the later stage of experiment. In the nitrification experiments, sulfadiazine inhibited
microbial nitrification for soil B a, not for soil A. The strongest inhibition rate was 20% for sulfadiazine in soil B. On the contrary,
the inhibition effect of nitrification was found for oxytetracycline and norfloxacin in soil A and the inhibiting rates were 50% and
19%, respectively. The difference in effects of antibiotics on nitrification is contributed to soil pH and antibacterial spectrum of
antibiotics. In conclusion, the results of soil microbia activity and nitro-transformation function is different for three types of
antibiotics, which rise from antibiotics types, soil types and antibiotics concentration. Therefore, the risk should be assessed when
antibiotics enter into terrestrial environment as manure form.
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