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Abstract : The effects on soil microbial respiration of sulfonamides, tetracyclines, macrolides and so on were studied using the direct absorption
method. The results show sulfamethazine, sulfamethoxazole, chlortetracycline, tetracycline, tylosin and trimethoprim inhibit soil respiration
34.33%, 34.43% , 2.71% , 3.08%, 7.13% , 38.08% respectively. Sulfamethoxazole and trimethoprim have the highest inhibition rates
among all the antibiotics. In early incubation period (0-2 d), the concentrations above 10 mg-kg™' of sulfamethazine, sulfamethoxazole and
trimethoprim remarkably decrease soil CO, emission. The effects of these antibiotics vary with their concentrations too. Sulfamethoxazole and

trimethoprim show good dose-response relationships. According to the standard of pesticide safety evaluation protocol, the six antibiotics pose a

little risk to soil microbial environment.
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R1 WEPEES CO, BAREHIEN /mg (100 g) !
Table 1  Effect of sulfamethazine on CO, emission/mg+ (100 g) ~'

b 2 5E 4b PR 8] /d
/mg-kg™" 0~2 2~4 4~6 6~8 8§~12 12~ 16 16 ~21
CK 113.5a 165.2 ab 122.1¢ 37.9b 48.3 a 57.5a 63.8 a
1 113.5 a 165.2 ab 124.4 be 37.8b 46.8 ab 59.3 a 61.0 a
10 102.0 b 167.5 a 139.3 abe 37.8b 46.9 ab 51.3b 60.2 a
40 99.9b 165.2 ab 143.9 ab 38.5b 35.4¢ 37.8¢ 42.7 ¢
70 97.0b 163.6 ab 155.9 a 45.8 ab 39.4 be 40.9 ¢ 49.0 b
100 94.8 b 161.7 b 160.3 a 49.9 a 42.8 abc 41.7 ¢ 50.9b

1) BFEEKFRRT Duncan BT 5% BELEF KT LHRBLER, #PIRAFRHRREMNZABE 5K FHEFER, TR

RALBI BRI BKBERN . 4~6dH, 58
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EWOM, FXBBEER,M 100 mg-kg ' HHKEH
THPRRE TN RBERESH BB ELER,
RUIHWEAAE WP RIKE R BIERE. 6~8d
W, 10 mg-kg™ ' LA L HIAL2E CO, BALE BE W, K
TR, 10 mg- kg™ ' Ak 3 1 5807 0 58 B KT R % R
B 2 4%, i 40, 70, 100 mg-kg™ ' AL EE1H CO, B
BEHXBEIMFEAER. 8~12d, 70, 100 mg kg™
X2 Co, BB BB L, 58 2 £
PlE.12~16 d, 100 mg-kg ' ER B &AL +
BErP g B AR A — AL H . 16 ~ 21 d, &4 hn g Rk AR

e 4h 2 i) + 3 CO, BEER L X HE A, HA 1, 100
mgekg™' X 2L CO, BB SX BB A XL
EER . BE L, 0P X M P R A R
R 7E 10 mg-kg™' A b 0 00 e P AL 2B R B AE R
A i (8] A B 35 0 L o SR B R B B S BT X
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Table 2  Effect of sulfamethoxazole on CO, emission/mg- (100 g) ~!

Ab 3R B b 38 st i /d
/mg-kg™! 0-~2 2-4 4~6 6~8 8~12 12~16 16 ~ 21
CK 113.5 a 165.2 a 122.1 ¢ 37.9 ¢ 48.3 b 57.5b 63.8 a
1 118.1a 160.9 u 121.6 ¢ 29.1¢ 38.1b 47.3 ¢ 58.6 ab
10 99.7b 157.3 a 154.1 a 67.8 b 36.2 b 42.0d 48.7 ¢
40 89.8 ¢ 136.3 b 159.4 a 133.8 a 51.7b 44.4 cd 47.4c
70 87.7 ed 113.2 ¢ 143.7 ab 151.6 a 122.0 a 58.2b 459 ¢
100 82.3d 108.3 ¢ 130.5 he 150.6 a 140.1 a 78.4 a 57.5b
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*3 SMEFEX Co, BHE SN /mg (100 ) !
Table 3 Effect of chlortetracycline on CO, emission/mg*(100 g) ="

A FAR JE A BRI 1] /d
/mgekg™! 0~2 2~4 4~6 6~9 9~12 12~16 16 ~ 21
CK 122.3 ab 159.2 a 129.7 a 78.9 ab 53.0a 50.7 ab 46.4 ab
1 123.0 a 160.8 a 130.4 a 77.0 b 51.3 a 50.0 ab 46.2 ab
10 120.8 ab 161.4 a 128.4 a 83.9 ab 54.9 a 52.0 a 47.2 a
40 121.4 ab 161.0 a 123.9 a 83.7 ab 53.7a 50.9 ab 45.8b
70 121.5 ab 157.8 a 126.4 a 85.9a 55.1a 51.3 ab 45.5b
100 120.1 b 158.6 a 130.4 a 86.7 a 53.7 a 51.2 ab 46.3 ab
300 120.2 b 158.9 a 131.8 a 85.8 a 55.2a 49.5b 45.1b

L 3 (6~ 9+ 9~ 13, 13 ~ 17 d) #B LA 300
mg* kg~ A FE A 1) AR A IORE TG B K, T RS
O I DU SR 2 R co, BRI B
(RRAE . A KR DY B8 28 X6 1 B PR 1) 5% )
PERILAERE 5 h W10 — 5 7% B 002 20 1, i i 41
S AT R 52 AN B 0 ~ 21 d N 300

mg* kg™ Ab FH 550 HE R O T AR R 4 S A
558.5+ 526.6 mg*(100 g) ', BRI HE N 6% .
AL 2 Fh DU BR S AE Z2 50t BRI (1 S A K
TR TR R T, SV PR FE I B A 300 mgekg ™!
KSR 1 58 WP A VAT A 5% T, T DY A R 300
mg=kg " ALBINS LRI I A

F4 MIEI CO, BHEHFN/mg (100 g) !
Table 4  Effect of tetracycline on CO, emission/mg* (100 g)~!

A FRAR S A HR 7] 7
/mgkg™! 0~2 2~4 4~6 6~9 9~13 13~ 17 17~22
CK 101.5 ab 134.9 ab 99.4 b 58.0 ¢ 52.7 ¢ 40.6 b 39.5 ab
1 99.9 b 136.0 a 98.8 b 64.7b 55.4 b 41.1b 38.6 b
10 100.1 b 133.4 ab 96.4 b 60.6 be 54.2 be 41.1b 38.6 b
40 99.7 b 133.2 ab 97.9b 62.5 be 553 b 40.7 b 38.6 b
70 100.9 b 133.9 ab 98.8 b 63.9b 55.3 b 40.9 b 38.3 b
100 101.1b 130.8 b 106.4 a 65.2 b 55.3 b 41.6 b 39.3 ab
300 103.2 a 132.6 ab 107.7 a 73.8 a 58.3 a 42.8a 40.1a

2.3 KINERERPUAE Z0 L IR IR 1) 5% )

RS T,0~4 d WZRIRH R 70 mgekg™' A L
FRy e Pt 2 A ) 3 W IR A T TS TS 70 mgekg ™!
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WIAH B, BPANS I Z5 )R 55 4 d FF UG, IINER e ik 5
2R 2 (=70 mgekg™' ) 1 1 T A WP W B A
SR, S 2 N, U] A R A B Pk
TGRS 2 BIROS . 12 ~ 16 d, KA [A] )
TP RAT B 2 e, OF HoA R TR R
AR AEE T . 16 ~ 21 d, %I 10 mgekg ™' BA W
ZR 5 TR 2% A T Y 2 UL R A o - SRR A L
PR, I AR JE (1. 10+ 40 mgokg™ D F R
W20 TSNP A I AT 50, 70 mgekg ™' BA LT
T JSE D) X8 25 TR S W L SRR RO T 0 LR
(10 552 1) = 3 T v AR 55 Ak 3 7 3456 1 S8 e g
il mp T b S I A R, 1) ) S )
PR AEH . 0~21 ds 300 mgekg™ " AbFH 5500 i 1- 8¢

BOE OA M kR & o A b 640.2. 673.6
mg* (100 g) ™", BRI N 5.2%, AT WA IR W &R
HEAR BT AR PP s e AN K
2.4 FERCAIE X b 3T () 5 i

HE 6 1] WL, 0~2 d TI3ERFIO0T HI AR IE S Y.
U, A T R AR i Ak B D AR Ak 1 R
A TR AL BE, 10 mgekg™" BA b (1) Ak 35 00) 8 2% 410
) SR PR R FH PR AN I SR I R ) o 4
RIAE 2 ~ 4d RILW] 2, B8k BE B 40 mgekg ™' PA |
{140 Ak B SG  GEI W  A S 2 ) R, AR AR R
(R T 5 ) TR L A A ZE AR K AE 4 ~ 6d, BR 300
mg* kg™ ' AL FNS - IERPIRAT W AR F AL, e iR
IR E 2 AL BECER 1 mgekg ™' AP XS 1 SRR
B R RESEEH, 40 mgekg™ ' AP 18 A A0 Bk
BT e %, 3 I v R) Ak R Ak 3 S 0 R Pk 52 RN 3B
TR . 6 ~ 22 d, AR F B A AR I (1 94 B 4
s 498 A AR R TS AR A B, e B R X - 38
WP 5 A0 e IR BE G IE L R R 7 6
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x5 REEEX CO, BHE SN /mg (100 ) !
Table 5 Effect of tylosin on CO, emission/mg* (100 g)~!

A FAR JE A BRI 1] /d
/mgekg™! 0~2 2~4 4~6 6~9 9~12 12~16 16 ~21
CK 122.3 a 159.2 a 129.7 be 78.9d 53.0d 50.7 a 46.4 ab
1 122.1 ab 159.3 a 122.5 ¢ 78.3d 55.0 cd 50.9 a 47.1 a
10 121.7 abe 161.3 a 119.3 ¢ 79.5d 52.8d 50.6 a 45.5 be
40 121.8 abe 161.0 a 122.6 ¢ 93.7 ¢ 56.7 ed 50.1a 43.9 de
70 120.5 ¢ 147.9 ¢ 144.9 a 108.6 a 68.2 a 50.0 a 43.5 de
100 120.9 be 153.2b 134.5 ab 98.4 be 58.6 ¢ 50.6 a 43.1e
300 120.7 be 152.4 b 138.4 ab 102.0 b 63.4b 51.8 a 44.8 cd

F6 BHEFEX CO, BREMFN/mg (100 g) !
Table 6  Effect of trimethoprim on CO, emission/mg* (100 g) '

Ak B S Ak BRI 8] /d
/mgekg™! 0~2 2~4 4~6 6~9 9~13 13~17 17 ~22
CK 103.3 a 133.6 b 96.0 be 54.9 f 53.2¢g 42.1c¢ 41.7 ¢
1 102.2 a 137.8 a 90.8 cd 53.0f 55.6f 43.2¢ 42.1c
10 9.2 b 136.0 a 98.8 b 60.7 e 62.2e 44.9 be 42.8 ¢
40 97.3 be 126.0 ¢ 119.5 a 80.7 d 65.3d 48.9 be 45.4 b
70 96.1 ¢ 103.9d 117.8 a 90.0 ¢ 72.4 ¢ 48.3 be 43.1¢
100 96.9 be 90.9 e 114.0 a 104.7 b 86.4 b 51.4b 46.2 b
300 96.8 be 82.71f 84.8d 126.7 a 124.0 a 60.6 a 49.5 a

~22 d I, 300 mgekg ™" AbHE 398 AR 1 SR T
##4 360.1 mg* (100 @) ™', TIEGAEY) A0k R
JECHEE S0 B, BN T 87.6% . TMAE0~22d W,
300 mge kg ™" Ab H 55 0] HE AL B A AR A RS TR )
A 524,94 625.0 mge (100 g) ", & ) 3K B IA 3
19.0% . SARKE , fEATRIG W B Y0 [ Y, FH AN g
Xof - R WT I I 5% ) S AR A R E R, B S
(R AE 5 R 5 R I T DG R, 2R T H ) 08 e 751 o
MGV

DA b 6 i A 20 - SN (1 5 i A7 e AR K 22
Ft, B R AN [R] 1) 25 ) Ak o7 5 e AR AL AN
Y2 B T DY R 2T A 210t b BT 5 i AN K b,
HE 4 P2y Ae AR 15 97 1 R v 5 4 15 1 1
W B b 5 N A A ) S i 24 ) 30,
5 7 A FOS SRR X SR — e R4 2%
S5 FLUAR TS BR3P R AR 1 4 o] i . Jt PR el
e It 24 o L3 b 2 iU AR R B T R 1
SN AE PR B (L, O HLPT RE R FE T B Sefi A
B, DR L 5 O S 900 2 T2 W ke - A A
W AT A H AR I b5 i 2 B LR AR R e, i A
R RE S A 557 I 8] 1R 19 0, 25 006 5% i il A 00
BN RII , REARIR A4 40 filf, L5 S ANl /b, e B
figf BIEGT 24 P08 S8 7 VR S5 I 1) 94 R o 4, K] R
WA A e 52, HL 3 A= P v 52 38,

e e AR b A ORE, AF - R 0 R W B T K 2 IE
HES) 2t - BT (1 4 3 4 L AT B A R
R 2Pl N 88 )5, VB A A AR K 1) N U,
T ROHT I A A SR 202 25 10 Y H A 2
B — 2 A BEARCAE A T AS S ) - 3 BT DA
AEC 7/ B b= el o QA 7/ R R (S W1 | ok G
Wikt 29 SCRAT — 5 1T 52 2 5 ek nl 6 o B e
(K1 CO, PRI FCEE 1 n (B 5124

{IEETING %90 B we= I = A | VAL 2 2ohe e wee N A 7 € B
WIRN A EE AR Ak DL R 25 ) I ON 3 1) B A R
JEE A 7= D 1R 43 T A B AS 31 ST L b A R
2.5 A EX IEIPRAE A R VRANY

RGP FE 2G50 b BB A R (1) 5
P 22 R 2510 2 A PE PR bR vt R FH HE 1) ] 6 4
RN RV DB <1 mgekg™", X 45
P P 400 51 558 B2 0K 509 [ 2990 58 R R #E 1 ~ 10
mg* kg™, WHEES: > 10 mgekg™ ', IR R 50%
NESE7/ VSN i 27

S VI R R e e T et - g
(P AR 239 4 34.33%  34.43% AV
VYR 32 1) de KA 253 50 4 2.71% « 3.08% . Z& K
B AR E B K ) g il 7.13%
38.08% . 6 FhPi Az 2 XF - HE WP W #A5 $0 B4 F L (H
B 5 38 A IR B 509 . PR, MR 4 BOR BRI S



53 X EE HUAER R AW 1 B Y IR B R

1285

R FES R E N, A X MY
BYHRESILERAEE. B2 M HEEHULKFLET
BELE 3 W (100 mg-kg™' 2247 ) B X H AP IR Y
MHER 30% ~40% , BB P AR L HTRA
KW .

3 &ig

2 R B 2 AR B SRR R i B e A A, ST
W e R S LS A, B e R e v L SRR IR
BWHEEIR . 2 RIS A Bt LR AR R A
KR E R 5 PR 80 )R 2 E
MEBEmAX. BEFrEN L ETRAERKNE
W, Xof - 438 P R B v 2 B ) B 8 0 3R B AR RO L A O
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