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TS T AMEPUAE R R (F 28 A3 0Kk) A AR My (R Th R ) PR AL TS 4 (SOD . POD |
CAT) FITH ¥ (MDA ) 2 = RS2 , LA B8R B8 A VPR 3R 28 Tt eSS s i T 28 o A RAE RSB F B A= i vh Y
AR, 5 R RI, SRS I T AR EY R SOD IE M, ot R R4 i 184 Y SOD TR R
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Study on Differences of Oxidative Stress, Enrichment and Transport of

Exogenous Antibiotics in Cultivated Crops and Wild Plants

Wu Jian,Debela Sisay-Abebe,Hua Qianwen,Chen Xinyao,Zhang Yuan
(School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China)

Abstract:In order to explore the differences of oxidative siress of exogenous antibiotics on cultivated crops and wild
plants and their enrichment and transport characteristics, pot experiment was carried out to study the effect of exogenous
antibiotics on the antioxidant enzyme activities (SOD, POD, CAT) and content of malondialdehyde ( MDA ) in cultivated
crops ( pakchoi, lettuce, corn ) and wild plants ( barnyard grass, crabgrass, setaria viridis ) and their enrichment and
transport characteristics of residual tetracycline, sulfa and quinolone antibiotics. The results showed that the exogenous
antibiotics significantly inhibited the SOD activity of cultivated crops, and the SOD activities of the underground and
aboveground parts were reduced respectively by 64.57%-105.52% and 178.24%~-260.00% compared with CK(no anti-
biotic contamination). Exogenous antibiotics also significantly increased the MDA content of cultivated crops, while wild
plants showed no significance. On the whole, the rating of enrichment capacity of cultivated crops and wild plants to exog-
enous antibiotics was, cultivated crops>wild plants, while the rating of transport capacity of antibiotics was, wild plants>
cultivated crops. The residual amount of tetracycline antibiotics was the largest in both plants’ bodies and rhizosphere
soils. In conclusion, cultivated crops were more stressed than wild plants to a certain extent in antibiotic contaminated
soil. Cultivated crops and wild plants respectively had higher ability of enriching and transporting antibiotics, so both of
them had nonnegligible ecological risks,and tetracycline antibiotics had higher ecological risks in antibiotic contaminated
soil-plant systems.
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YA RAE R B FRFE 8 M BSR4 R sh ™ it ™ e (EL DG B8 P L R X L e s 4 58 4
W, FECHRWHEROF RAESMBER ) JFC SO M2 e TR M 5 Yo 26 ) i & & 3 2 b 1
e TR RIS Ye i E AR — ) JERGE , 36 h BT R 3R IR EE S EITE 1 mg/kg~ 10 mg/kg!* ™ 3L
HRE SR B B R BT IA 134.2 mg/kg!® . TERII A A SEAE Y 14 h A 2HTAE RIF R B ARl
HrPRLDUPR R S RIS A AR e d g

HMRPTA R AR e RS A A P B T BRASONE A 9F S PR DL ANt | RS 2 AR 2 R ) P B T 4t
PR IEAE b AR TR Riaz S5 SR WY R BE BT AR S0 1 5 R SRR BT N AR
RFRBRAE BT & DU R B0 R R 50 me/kg w23 X B0 7= AR AR . KA K AE TS Y R
355 v B A AR S0 | BZERTE o BB AR 0 35 G T B e A A — R B8 228 e A R ST SR W AR
TR X 0 14 3 T SRR DG TP A A 5 B A X SR BT A 28 1) S A I e iy K s A 3
1822 VAV DA HGE. TEAE S Sl T3 A3 EORFIRR G T R ) e oy il A O B 2 B AR AL
R U2 175 YW R RE 3t 265 N ZE ANy i R A FSC -

P, AWFFE LIS N T A 5 G LR FFE R R S IR NG 3 TP 35 A Ae ) (B 5
B R RD) R 3 FRIEAEY) (353 RS TR VEMIRE AR Y, BIF T 265 | A B SNIR T A 200 BF AR AR A0
AP AE AT 1 52 M BBt A ZAER R A A9 B A i A, BB 5 o SR T 2 3R A0 SR AL
10 RVE SRR R T 22 5 k. DA AR 375 Gt 5 b O AE ) 26 25 UG D SRR BERE, el R SR 9 A SR
BHGE J F)t B S RO S0t FH 2 1) S A7 e e 2R 7 T 2, LR I SR AR 13 M AR A 25
LEVEAE —E NS E M.

1 MRSTE

1.1 A

LI AR AR Y A AR AR R E R KO R ok T M IR N, 5 5 L SR R AR
Wy s B EEVE D) R T ARG T 356 SR A S AR BHY FOK , 0 FFh 7 i 3. bl /5 g
HHER A M IR PR I 2 R 2 0 1 R Te P AR R Y R A RN T AR L R gt A
HUIE R A H +#EE 3 (0 cm~20 em) , FoEAR B LM i W3 1.

AR SHGIE Y 3 FPUFR R ZE (TCs) PLAER (MUME (TC) LR R (OTC) Ak J) &% (DOX) ), 3 Fiiith
2 (SAs) Bz F (e Bz W e (SD) il e — FY 35 1 gt ( SML2 ) A i FHY i (SMIX) ), DA B 3 oo s il 2%
(QNs) PR (BisVP 2 (ENR) ARV E (CIP) i IP 2 (NOR) ) , HAi 4 KT 99.0%. Wl L1E .
1ECBe s A s g Hofb Ak X500 2 R 4l AR AE B Oasis HLB(6 mlL,200 mg).

F1 HEHERELMR

Table 1 Basic physical and chemical properties of soil

£zt bR ThiA R+ £zt bR ThiA R+
pH 6.08 6.78 SD/ ( mg/kg) 27.94 LOD
HHLB/ (g/kg) 35.30 23.32 SM2/ ( pe/kg) 186.29 LOD
BA/ (g/ke) 3.41 3.64 SMX/ ( pg/kg) 26.29 LOD
TC/ (pg/kg) 153.86 LOD ENR/( pg/kg) 19.71 LOD
OTC/ ( pe/kg) 588.56 LOD CIP/ ( pg/kg) 11.27 LOD
DOX/ ( ng/kg) 41.76 LOD NOR/ (ng/kg) 20.90 LOD

T LOD /R R T R

1.2 XWigit

FASLER T 2019 4F 1 H 20 HZE 2019 453 A 21 HEERZE KW rhiEfr. LA 5 A ANESL A KI5
YL AN TCHT A RIS YL, il A AR B VR (5 2% A 30 L oK) FF Ak (BLRE Do) M) , R Ab 3
3ANEA, [FICE 3 A RFTATA Y A 275 e - 50E R as (O R (AR SE I I e LI 1) . R4
TFHE 0.02% SR FEFREF R IR 24 h DIFTBERIR , B4~ 508 e AR [RI ALY 2 kg KT 3 6 (3 mm) +
5 KR Yo ARCEE S Rl A SR 2 rh I K 8 2 R KK A 1 70% A7, IE R OCIRAR T IR B
FEHIAE(2521) °C. AR T 60 d JS WK, WK JE AOAR 43 Dy b T 350543 (AR ) it b= 3643 (), 258 F Kk vk
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Fig. 1 Design of pot experiment

1.3 WEmMBE5A*
1.3.1 HMREAEE R R B2

M 5E J7 2 AR S A S AL (SOD ) 2R F 805 DU (NBT) 32, SOD 35 14 B L4 1
NBT J6Abid J5E 50% e &y 1 WS 507 5 s A AL (POD ) SR FH BRI Wy v, AR 438 OD fH Tt 5
1.0 28 1 AP P B 5 2o 4 A0 U ( CAT) SR TSRS O RE U, LURE 444 OD B /) 0.01 24 1 AP Pk
BT TN (MDA ) SR A B 2R (TBA) .
1.3.2 XgEfedy Pint Zagne

FE b AL R B A A B0 (SPE) |, Ab PRI R EZE S SCHR[16-17 1, A #0208 - MER PRIV T
1) 2.0 g R Y FE S (BFEE 7 ) T 50 mL 2505, inA 15 mL ZEEH] (0.1 mol/L ) Na,EDTA-
MecllVaine) , iR BEVR )G 15 min, ZJ5 5 000 rpm 250> 15 min K IEWREFERE 28109 50 mL 208 &
B3 W, A LI AR SR IO I 10 mL 1E CRBEiE 3 U, O TR 2R, LI 40 C KB
RIRHEAEE 10 mL, it 0.45 pm JEBESS INSEKR B ZE 500 mL #EA& P TiEH:, 10 mL B EE, 10 mlL #B4EK
MUY [ A A5 B INEE . R B8 e A ZE B LA 5 mL/min A9 3R i AR HUIVEE | 2 5 FH 10 mL B 467K iRk
K RS L2 10 min DABR AR AR B 7K 43, e FH 10 mL HEE (5 1.0% H R DRI, AR VR, 76 &
AW EREE T, HPEESEZE 1 mL,id 0.22 wm AHLRJER, R,
1.3.3 HPLC-MS/MS 5# 5 i & 424

>R Fl HPLC-MS/MS ( Ultimate 3000 % i 84 i AH (3543, TSQ Quantum Ultra EMR = 5 PUAR AT B4 )
FE. OiE S A5 Waters ACQUITY UPLC BEH C 4 column (1.7 wm,2.1 mmx100 mm). F3IHH A
0.1% HFIRKIEW, TS AH B i ONE ; AR FR 5 wL; Ji3 0.3 mL/min; 53 30 °C. 07 B 2R H A9 U sl AH A
FENZ 2.

®2 HPLC NEREREE
Table 2 Mobile phase for the gradient of HPLC

5} 6]/ min 0.1% % /7K 0.1%(V/V) /% 2B/ % 5} 6]/ min 0.1% % /7K 0.1%(V/V) /% N/ %
0 95 5 9.5 50 50
3 90 10 12 20 80
5 80 20 16 50 50
8 75 25 20 95 5

i 55 R A BT 55 1E 2 18 (ESI+) , 388 s WA =X (SRM) . 525 4 fiL R 3.5 kV, W%
BRI A 250 °C , 8RN B J1 205100 35 psi 1S psi, B FALHT BAVEIRIE M 300 °C |, R <% S 0
0.1 Pa,#EFE T A kL.

3 PR RIIFR (LOD) 430514 TCs:0.030 pe/kg~0.060 pe/kg,SAs:0.006 wg/kg~0.010 g ke,
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QNs:0.014 ng/kg~0.031 pg/kg. K HAIMAREENE 3 P02k 2 A R HEIR S TCs: 71.1% ~ 107.54% ,
SAs:67.2% ~82.6% ,QNs :61.4% ~72.9% , MR FIFRIER 2 (RSD) BN T 8% , 1% 5 15 MR FIOkS 2% 14
BIRE BRI ATELR.
1.4 #ESH

H Excel 2016 1 SPSS 20 X &g 747 7041 , WA [F] Ak BREHE 47 B I 3R 07 2270 Ft (ANOVA ) A1 Duncan
LB, BEE DL R e bR 2 ) FR , ] Origin 2018 BEAT22 K. FE WXt AR 209 6 42 U R 14390
FHA: W45 220 ( BCF) Al iz 240 (TF) FR IR AR BCF=C /C, Kb C U E RTEAE YA R AR AL 1Y
W (pe/ke) s C HUAERTE LR IOIREE (pe/ke) ;TF=C,/C, , o Ca AWM 3R AHUE BT (pe/ke) 5
Cu: FEYIHL N HTAE R WRE (pg/kg).

2 gkt

2.1 SMEMAEERXREEYFEEEY n.%l.ﬂiﬁ'&?ﬁ %K% MDA &=/
2.1.1 3T 308 A ALE 7 o MDA 4

&l 2 T’ﬁl,Hn&%%&ﬂ?,%Jai—aﬁf%%ﬂ%ﬁ‘iﬁ%E@i&?%ﬁﬁz\ﬁ%{tﬁiﬁ'rﬁn MDA & AE b
). Wi 2(a) 7R, oAl 22 AL BEX S VR P AT AL A P R 35043 1 SOD T3 A7 25 AN ) B2 52 0 410 i 76
HA R BAEYAL CK FER T 64.57% ~105.52% , ¥ FEH 8 CK IWEET 37. 17% 56.91% , X W] A&t T4l
YIBTEAL R G EA —E B BR B, 24 e X 1 IR e e 48 Ak i 908 P 2 T BRI O 32 31— 58 1 7 A
FHUSS SR B VR T A M R 4 B9 POD i ﬁfhi%&iﬂ?ﬁﬁiﬂﬂ,,ﬁﬂﬂﬁiﬁfﬁ%ﬁ’ﬂ{%iﬁa
K AREEAEY) SC ML T AR08 CK 3N T 414.61% (&1 2(b) ) s AR EEVEY)FNET A= ) b R #8531 CAT 1 14
5 CK 358 h0 T 121.10% ~ 169.79% F1 20.46% ~29.43% , X i AR 5 VE D B 38 /0 AE i AE KA R 5
IR (E 2(c)).

FEYIA P MDA 17 A= e B L IE 32 21 0 FUh e AR, A 75 ZE A 4 7™ A o 22 (0 e S Ak i ol 34 ok ol #
G PR A & (ROS) T ,#ﬂ*ﬁa‘éﬁ?{%@%%%%ﬁi%ﬁﬂﬂ ERIY P MDA AR bRz — 0. fE
PR BB R ASBFFE AR E WM T 340 MDA & B 1, 25 CK Y 4.19~5.62 1%, 1 25 A= F 4
B 1R R4 ) MDA % 5370 i 3528 4k il — 20 B BT A IR BT A AR 3G VR 9 R 35 43 7 JBh 2 A FH B K

(E2(d)).

300 - 60 -

ol 2 a4 a @ O cK = ol O cK
® O 4hsm E O khs
S 200 @ 40)
2osol | 2] b 2 30
%: 150 . o = 30
i e %Tii

(=™
0 0
QC SC YM BC MT GW
FIEED LS LY jﬂilnﬁf% ETEE#E%
—~ 90 15-
> 2 © O cK — O cK
= 75¢ I
E O 4b3 3 12 O 4h3
5 01 r d - g 9
g 45 . de ef ef E
£ 30 5
% 15+ S 37
© o 0
YM BC MT GW MT
%thd’ﬁ% gLy ﬁiuﬁf% ETEH‘E%

FREARFCERFE G Z A7 B3 122 5 (Duncan test; P<0.05) , IR ZE 2R 3 MEE RS AR M2, T .
B2 SMEAERIRIEEMAE EEY T2 KL E(SOD POD CAT) iEF ¥ A B (MDA) & 2RI
Fig. 2 Effects of exogenous antibiotics on antioxidant enzymes( SOD,POD,CAT) activity and malondialdehyde ( MDA )

content in the underground parts of cultivated crops and wild plants
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2.1.2  H L350 R AAE E e MDA 4%

W 3(a) Fias , BrA: 2 A0 B RS VE Y AN EF A A () 3554 SOD 176 1 ik b B Ik VE T, WO
F4E CK A FIET 178.24% ~260.00% Fil 24.64% ~ 168.14% , #% 55 VW32 B M I /E S5 0 5, R I%VEY
FEF AR b 13555319 POD TG MEFE YA R AL FE R ¥y 258 , Ho R 5 R CK 19 3.56~9.81 %, 1
AR CK 19 1.36~3.36 i, iX FBHAMEHT A XA BEVE W ) b1 3843 19 POD T 4 19 52 il 22K F 17
AR b RS (B 3(b) ) s X CAT 3% BRI E Db 13873 1) CAT TEPETEDTA R AT T # CK $25
T 20.85% ~61.98% , i B A= HE W B b [0 4355 CK HIA BE AL (B 3(e) ) s P RALHL B 3800 17 4%
FEAEYH 353 59 MDA &8, %8 CK 5 374.50% ~ 653.19% , Hod sk 55 E Y YM i3 F &R 4> MDA &
15, A A 3 N EF A AR Y b 51 3.68 ~5.26 %, AH LUEFAE AH Y M 140 i MDA 5 53¢ CK 1481k, 3%
BEAE Y 553 X SMIEHT AR 2 0 e 1 FH B S B (B 3(d) ).

DL BRI R BT AN TeHh R ia e T RO, AR 2 B SNBSS UA: R I E VR — e R R
SR TEAAMY) B i TR A MY TED A R i Y h &0k | AR #E, AT RE XS bid: R oA — 2 it 5244
PR T BE XA A 2 A RaE M | I ELASHIFSR B 25 AR EIE 73X — 5, B OCFHud: x5 EY
IS A R AT S A TS 1 152 1) B A TP 75 2 — 2B R

180 - @ 35 2 ®)

150l O cK 2 T b 0O cK
c) b b O 4bs E 28T O kb
5 120 @
=4 = 21F
H g0t c c c 2
i d = 14k
Q 60 ¢ = 14 c
e “‘ £ |fe g | |f = : d
30 ] [ fgh efg ef ,_M—'_I h & gh fgh
[=%}
0 ‘ 0 ] =l
QC SC YM BC MT GW QC SC YM BC MT GW
FIEEY L gaEy iEE7 FeIEVEw LLgaEviERY|
90 24 a
= d
CH a9 O cK 5 20l 1@ O ck
£ . O ks = s
S 60 £ 16
E 45 < cd e e . cde decde E 12+ b .
% o m H—L‘ %ﬂ | F’I—L‘ d -
o < £ fi def
= 15F s 4p 18 g cig g |—x-|—'—|
< g g
S . B r‘l ] S er]
QC SC YM BC MT GW QC SC YM BC MT GW

IR HPIEAEY) AR LSERiEEY)

B3 SMERERINBIEEMMEEEMME EA A LE(SOD . POD CAT) &R — & (MDA ) & 2L
Fig. 3 Effects of exogenous antibiotics on antioxidant enzymes( SOD,POD,CAT) activity and malondialdehyde ( MDA )

content in the aboveground parts of cultivated crops and wild plants

22 MAEEREREEYAFEEYHPHNSEMRETIETFHNZEE

ZoREIN , PR AE TCHTA: 275 Y - AR B E Y RS AR R Y R A I F 9 B B AR R HIACSOR
XFHIEATNE , HATHE R AT AE 25 Y 3 b R B VE D AN B A AR A R A s

L 4 AT P AR R AR VR AT A A ) B R RIS A b ) B A TR]L X R R4, Bk
PUAERM S S B W m TR Y, Kb U SEEY QC Bt = & o, 2B AP 1.58~2.33
5 01 3R AR AR h AR R0 B TR A AR (BRI AR ALY BC A1) . A B IEEY
FEF A AH D) A AN RO 415 B8 T TCs, 117 QNs AN FEAR B VEY QC F1 SC M T #5434 58 81, iX 1l BEJ2&
F MR QNs YR BEASK AR XS BAK, 52 [R]— B h b 2B R B R 518 TCs>SAs>QNs, DL 43
Br—E B - R AE Y & R hUE R B9 TR A A

I 5 AT ARV E AEF AR SR A AR PR S P A R Rt A F — 2. 55 H
X HE H3E (60 d) M L, TCs TE AR 3G VEH AN EF AL A B AR PR 38 20 51 F I T 9.26% ~27.28% F11 5.51% ~
14.12% ,SAs FIET 11.25% ~17.68% 1 8.61% ~ 15.67% , i QNs 75 ML BR + 3 v W AH X F2 2, T I i iy 72
k. FrA AR B ERE P AR R SR B R R B TR, TR T 2 7.40% ~22.19% , 3% 2 B HH 1
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Wy RIS AR A A TT A RRAR S A 3R B0 5k B . RO B B A A AR B b AR R A BB
TARIEEY), I AN LA R i & I TR R, RV A TR 3R 5k B A/, e rp i %
Bk R BB | 2 TRAR.

40 - 1400 TC SA. N

s, O TCs [ SAs M QNs 12000 a D TCs DsAs B QNs
= 30 b b % 1000 g c g ¢ cd cd
< 25t & =
EP : R e e ||
R 15| de de 4 R & 600 —
¥ oL f S g ¥ 400}

| J 0
0 QCSCYM BCMTGW QCSCYM BCMTGW 0de60d BC MT GW BC MT GW
ey BpERY BRIRER BRERY A I ED A A
S Mo 1HOF 5 HAERGERHRMBRTEBOREE
IRELACTE 3 AN EE R RIPUE R B APREm 2, T . Fig. 5 Residues of antibiotics in rhizosphere soils at harvest

4 MERERBEEYNFLEEYARBLFNEE
Fig. 4 Contents of antibiotics in different parts of

cultivated crops and wild plants

2.3 HIBEMAEFEEYITINAERNE ERISHIE

F13 3 AT R VR R A AR N 353 X5 TCs 1148 28 R £330 0.026 ~0.035 F10.017~0.020,
X BRIV T 870 5 4 TCs MURE S SR T B A AW O T 38 0 5 3 Fh Rk B MR P 3t ¥ 20 R vl L ey
4 SAs, M EFAEAPILA BC AT LLE 4R ; QNs {CA BB QC F YM BT ¥ 73 v] LLsg 45 B A A ¥ T
LR, FREPIE B30 % TCs 1Y & 4R A8 1 W R BUM RS M W) R T B A A . AR b B AR P ) 3
B AR e EHUE R ARE I S T AR A, ELPE AR R AN R S AL A R 1 R RE ) B —
F(, A TCs>SAs>QNs.

T & A5 R RE ) SRS Y IR RE A D6 AR R IR B VR M Xt A 2 1 S A
I EOR U B DLk T e S BRI EY W R DU E R AE BB A R 2 —. BRI Y) 4R L
PUERMHRRZL G RIS R LAY 0 RS AR — e R U R 1R
AR T B EAE Y S G Wl R P BT A R — Ol U, 3 b i 75 G W vk B B R AR T5 G  ie
AEOR. AWFSE, LA R IR R ORI N TCs, IF HARSHEVE W AEF LA AR X TCs 17 HERE
Fere , X HE— 5 UL AR N BTAE 2 401 5 R b B AR R B 4 3 IR AR DG

®3 MEREREEVNHFEEYAREBALFNENEERE(BCF)

Table 3 Bioconcentration factors( BCF) of antibiotics in different parts of cultivated crops and wild plants

HWre 5 R4 BCF)
Fa2E R b5

TCs SAs QNs TCs SAs QNs

QC 0.035+0.004* 0.016+0.001* 0.011+0.001° 0.017£0.001° 0.005+0.000" —

FEEAED SG 0.026+0.001" 0.016+0.001* — 0.010+0.001° 0.006+0.001* —
YM 0.028+0.002" 0.016+0.001° 0.012+0.001° 0.013+0.001" 0.005+0.000" —

BC 0.020+0.002° 0.016+0.000* — 0.012+0.001" 0.006+0.000* —

B A HE ) MT 0.018+0.001¢ — — 0.009+0.001¢ — —
CW 0.017+0.002° — — 0.006+0.001¢ — —

U F R R — 110 1835 2 S4E (Duncan test; P<0.05) ; + ) {83 3 T & KE & A IR BR G 22  —Fom btk R ENR TRk R,
WHEHC R A T,

Nk 4 Fros  FREEAEY) AT A M XA R i 2 2R B0E B 4390 £ 0.384 ~ 0.460 F10.329 ~0.559, H:
rEFAE AR BC X TCs Fil SAs WY iafie 138 Bk, Hoe iz K50 SR R IGEY ) 1.24 ~ 1.52 4% F1 1.03 ~
131 8. ANRAIEAE Y d 2 B A A, #6) TCs A B B ahe ), Xl iy L1 TCs MR E R =
XK. A Y LB AR KL QNs, BOTCTE T L 8 280, i A — e R FE L3RI QNs MELLBEAE D)
Eeim AR B VED AT AL AN R 2R R A: R W FEE RE 1390 TCs>SAs>QNs. 24K I MFE s R
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RE I W BT A A SR EY) X SR E SR PUE R BE S B> B A A RO SRR I AR B . AT R
SRV T RO, 24 e R W it F B & 2R ME 5 I ABTA: 3R B I 1] RO HERS e s AR AR BE T sk A AL ) L
AL 28R, AHSCHFFE R WU AE R Y TF b S 28 M 1 1 A IOEURE g7k 1 R R B g
Ty FRA R RO TRV Y AT AR A RIS iR RO HLHE 7 e — 2L R T

x4 REBEMMEFEEMPRERNEIERZE(TF)

Table 4 Translocation factor of antibiotics in cultivated crops and wild plants

; M35 FEL(TF)
it B

TCs SAs QNs PUEZE ()
QC 0.494+0.033 0.305+0.02* — 0.460+0.023

B SC 0.403+0.058" 0.357+0.029° — 0.384+0.047"
™M 0.473+0.034> 0.280+0.010" — 0.442+0.029%*

BC 0.611+0.092° 0.366+0.0201° — 0.559+0.069°

WF A=A ) MT 0.505+0.088" — — 0.505+0.088"

GW 0.329+0.064° — — 0.329+0.064¢

24 MEEWMESESHEYEIRIEIROEXME

FESCHE ST BT 45 B — 2D B SR BT AE ZERT AR VR )RR A A 0 S A 3 R B R R (3R 5) . AR BR
FIE PR E RS SRS M 4 SOD 3k S B 2 IE A G (r=0.923, P<0.01;r=0.866,
P<0.01) , 15 B AAE Y B SOD i M JC 1 & AH G (P>0.05) 5 A B R Yt E 354 POD T P 5 HARBr 4
HE M EESr P E R SRR (W) BE A (r=-0.682,P<0.05;r=-0.913,P<0.01) , 1 55 £ 4 Hy b, |-
#53 POD TEPEH) 5 ILARPR 13 Hb FF i RS 2 () B3 IEAC (r=0.739,P<0.05;r=0.956,
P<0.01) ; BIEAEW LT 85019 CAT 1 M5 X R A0 b A 28 7 it 52 W 2 FAUAH DG (r=-0.267, P<0.05) ;
S AR AE P 1 ER 2 MDA B i 5 G R A B AR 2R i R 2 TE A G (r=0.670,P<0.05). JPAE DL B4
AR T RE S I DI ABUAE R R, WS S E SR AV S5t AR 3 5 S
T ROS T HLHT A AL BTG PEAT MDA 13 .
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Table 5 Correlation between antibiotic content and antioxidant enzyme activity in plants and rhizosphere soils

bR s =
JaPL Eizy i FIEEY Uige LY
T #B S Ho L5 PR+ 4% R4 Hh 1 F 43 B+ 15
R4 SOD 0.469 0.452 0.923 ** -0.576 -0.324 -0.362
M 1843 SOD 0.764 " 0.850** 0.866 ** -0.530 -0.889"* -0.612
¥ HF#S POD 0.186 -0.746 ** 0.708 0.289 0.460 0.319
A HEERS POD -0.586 -0.913** -0.682 " 0.877** 0.956 ** 0.739*
b MRS CAT -0.267" 0.204 -0.360 0.533 0.671" 0.656
P EES CAT -0.504 -0.621 -0.544 -0.654 -0.349 -0.263
HF#2r MDA -0.574 0.228 -0.488 0.337 0.033 -0.222
M85 MDA -0.772"* 0.142 -0.648 0.546 0.670* 0.412

e #x FIRTE P<0.01 7K (R |- i AHE ; + FRRAE P<0.05 7K (B I i A0 2.
3 4w

(1) SNRGTAE ZR RS 09 SOD I PR AW/, I A E R MDA &5 AESMNEPUAE R BT
TR, R R R FOK. X R IGAE 32 B SN ST AE R A0 VR RS 5, FE A 275 S il 0
B G TE A R IR AR A X B A 3R A L

(2) B EA R AN A AR A [R) O BT A 2R B0 35 H RS — B3, i T B 20 > Ml L 30y 5 PR X AN BT AR
RN ERE BRI AR S B AR A ) (R a PR R RE S 9 B AR > B AR, (R8s
ARSI 2 B A A ), AT — i A 25 UK.
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