ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




w % B 37 5535 % 4510 0

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2014 410 A 15 H

H K

T DU ol DMLY 6152 D PM, o/ PM, SRAEZREQBIE] oo o3 0B, B KBR, 4R, PRAMD, 20040 & 91(3639)
1992 ~ 2012 AR TS AT FAE FLRRAE BT 2 oo evvveveoeeemeoeseeeece, HAHE, T, R, T, 4R X (3644)
T S LA R R ORI T B B R AL AR AR S - PR i 4B 4R X7 KA R H X A8 (3651)
e B MRIZE AL T 208 VOCs HEBCHFE S BFAIARAT ovvvvveeeo B8, EAR, KA GRAER, UK, R A (3663)
Bedii i NO, Al SO, JEURLHE B bEAT R WO NO, HEBHYTLI -oeoveeeeeseeseseeenens EER ARE, RES, BH(3669)
TR BT B S T I T L BE B I T IFT -+ eeeeeeeremmmmmmmmm ettt RE KM, AP X(3674)
R P A - A ALY + ST R BUR G TR BTG Y RYSIN  -ooeeeeemeeeee TRk A% (3683)
TR I AL 2 R GU DT v oeeeeeeeeereremmmme e KB FNRATF, BRI TR (3692)
3 KB TR B AR SR AT < veveveeeseeseessec KR, B, T3, EARE, EHK(3702)
L MB35 T 37 R U TS FE R I 25 R AIETIETY + v vveevvveeesmmmneesssnneeesinee st ee e st W AR, Z o F(3709)
AT K SO R A2 PR AR N . AT DRSS R M T RG] -oeeeeeeeeee FRE, RIERE, TER,ILEM(3716)
AR T REOK Th Z RIS YA S A SRS PR - SRR IR W T, R AR T, RAE R 4B (3722)
55 1) P A 8 X ST 375 TR v 2 R B 5 0k ( PBDES ) (75 YL AE A AR v vveeeeeeremmmmeeee s

.............................................................................. GEE UL KEE, ZLE, BEH, N, E5(3731)
SREAT T8 R ST i R B EE G S A A R AT -+ v v eeee oo oo e ee e TR, EL, DRITF(3740)
FATIT T COD 15 DO (IS E S ELELM 25 vvvvvrreeeeeeeeeeeemmmii e WA, AL, E Ak, BK B 3748)
FTI R CDOM WU 558 Sl Z A AR AL TIFGT v vvevreeemmmmmneeeeemnn e e e WEE, BE, R, HE, T4 (3755)
AR I EAX (RN S N PR b B e L A, FERE, HEF, KF ) (3764)
M FIRATEE R 7 B M SRORBETIIITE -oeeemeeeeeeeeeeees WU, BRE, T, EAR, FAE, RER, LR (3769)
N s N R B S Sy ¥ € S (S bR E M, I, R E, TR(3775)
Ao HEK G S A R AP (I ) BIPERE oeeeeeeremeemmeenieeeeeenes TR, BB, Tl 4], 0 B R, R, T 998 (3782)
SN N T AR BER VA E IR AR IR -oeeeeeeee EXR,ETH ERHE, TER, X, KM, KRE(3789)
IR AR IS IR BILPZIRERE oooeeoeeeomee s S, I X B, A F B, B X (3794)
TEALER(P25) SEHEA BRI ER IAIIFGY o vvverereremm e T A, ik AL, B8 7K B (3800)
TR X B GRS A 0 T 2 o7 200 R TS AN S T A B BT e vveeremmmeeem e o X HA, T, BB, Bk (3807)
IV U P PR 4R Aot P R 2 TR A0 S R BRBIESE oo 48, BT A B4 (3814)
DRI T A X B2 - HE TP AR ORI 2 WA BORURATAL -ooeeeeeeeeemeeeeeans SR HAE T AN, G AF(3821)
TP L P T AR B SR HE AL B IR < eeevvmmmeermmmm e HEE, T, BE, HE(3830)
W X G I T T SRR AT 5T 2R A A B G S B B oo eeeereeemmmmmnit et

.................................................................. 2 5 , E?B%%'EE,—%fé\f/v\,f/%%t%,%ﬁ%,%mﬁ,%m%,%%%(3836)
M PG L S R PR RAS AL oo TR, A IR BT B (3842)
B Z X AR JFRAF B AR+ AR TO -oeeeeeeeeees RS A, ERK G, KT, T/, R =% (3851)
YN MR BN AL RS0 IR A B[ IR oo eeevemeeeemmmmmeeeeeemni e e e o, EHE,ED EWE, T T(3862)
S UV ORI oy O I RA B i R R R e L ML R, ER, A E, R A R(3869)
SIS A AT LA T e + BRI K= W R R EPERIE TS oo I 4k AR A A TR/NR T 34T (3874)
15 RGN 3 SRR E P REE AT TE oo MR, RAER, N&E, FHF,EAEMR(3882)
b A T E HE Ay N ik e S S D) L R W, BT EH =, ERF, 5 HE(3888)
Oy WL TR Xt B 5 ST A AR T SRR HBEM ooveeemememenmeneeeeeeens W, KA R, HEA, ERR, B, 05k % (3896)
il 588 J3E X AN ) - HEA LR AR A & Ul B Y S e FR RIS, R T HE, BRR, R4 (3903)
BCO, REGFLAAUME AT KRG LM I HIRAN cveeeeeermee e W EACRE M (3911)
FIHTEER] Burkholderia xenovorans LBA00 12 = XHILSAAR PCBs B SAUSRAMBEAT: - vvveeeeermennes WRA %, 5K #, vE 0, EUR (3918)
T 75 2L - S R LR TN 14 9555 B OB AU <o evvoeeeeeneenoe LB, 8%, A, A 35 T (3926)
PR AL IR E U E MU P B G A wooeereerees oo, BN HE HET KM, B A (3033)
ER A T P A0 B i B P A A ) BT R B SR SAIT <+ vv v eeeemmrmmreeemmmmi et F g, A E 2 A 3940)
R A T AL A T TN« 35 T2 B AARIE oo T HE BRI, 28, BIE(3947)
KA ECE A SR RFIE BOK A F DAY - oeeeeeeeeeeeeeeens L8, R R, B, B BT I, 2R (3952)
TR A L AEHE G ) R T VERIFET vvvvvrreerrmmmmmreermmmi e, AN EWRE,F L, BEE, Fila(3959)
PEFEIRIX NI TSI K 5 R BRI A SCHERE T oo FW, AT, 2 F B KES, T FIH(3970)
&) ALY Laponite B+ 54 bR AL AR A 48 SO RO AL BRIERE - B REM RN, FHF(3977)
CuO(-Ce0, )/ ALO, HEMFS ZEEAC AMPERERTIL -ooeermeeeeemrereeeeeees T AR A AR, B, KE A 5E(3984)
A MR I ZE IK B 2 AT FP IR - ereeeeeeeemmm e s M Ak, B A (3991)
FESRTTREOS KA COD HEHRIFMIIHT oooeveeereeeeeeeene LR, PR K kL E SRR T (3998)
AE BT A KR A ZS TR RL 2 TEAL - verrrmenreeemmmmm e e e ettt 6B M, B T (4003 )
B E S A HLIS UL VS Y S T FERR IR BHGTE coevvrvereeerrmmmreeeeenin e EH, Bk, EED, T4 F(4009)
FREEA EVTAS MR PRI AL -oveeeeeee e KR, EAW, W E, F R, R, KR, BV (4015)

(ABEREY ERSTRTIN (3887) (AERFYAETT IS 55 (4008) = H.(3730,3739,3774,3895)



o5 35 B4 10 ) 7 1% 3 2 Vol. 35,No. 10
2014 410 A ENVIRONMENTAL SCIENCE Oct. ,2014

I HA e P SRR T B R RS R 5

B X AR AR BRI e

(1. PEBFES TS, BT 3610215 2. FEPBIEEE Y, L5 100049)

. T AU HUIE X KRS 250k RS A% Jm B2 e, 4 295 XHuA: RPtk B 514, 2R F i il 2k
JE 15 PCR O ZKAE - e A= R PR SE PR I3 Y i BLEAT TAFSY. G553, R F 8 38K ARG R0 H 66 Rt L5, T fte FH 54
ZEAKAE LRI 107 Fhbi AR R PTH R il A2 5 KRS L bl AE BB AR A 28 B 235N (P < 0. 05) . AXT T it FH A%
FOKRE L R ZOKRE 1 49 Bhbi A RBUrE R = 5 IS (P <0.05) , H it R 28 KRS 1 rh s v T 2/ A K 5t
PEEER ) mexF Y =F BEAHXS T AHE FIH F8 KR8 -1 79165, i@ i a5 R W R 25 09 /KA e A Ry B 4
& Jry AR S 2R AY R i BRI AR R BT R — A A B T AL

KRR KFE L PR, PUERBUMEERE; Sl S i PCR

FESEES, X53 XEIRIRE. A XEHS. 0250-3301(2014)10-3869-05 DOI: 10. 13227/j. hjkx. 2014. 10. 032

Long-Term Manure Application Induced Shift of Diversity and Abundance of

Antibiotic Resistance Genes in Paddy Soil

HUANG Fu-yi"?, LI Hu'?, WEI Bei'?, OUYANG Wei-ying'*, SU Jian-giang'

(1. Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China; 2. University of Chinese Academy of
Sciences, Beijing 100049, China)

Abstract; To investigate the effect of long-term manure application on the profiles of antibiotic resistance genes (ARGs) in paddy soil,
the abundance of ARGs targeted by 295 primers sets were measured by using high-throughput quantitative PCR technique. A total of
107 types of ARGs were detected in long-term manured paddy soil, which is significantly higher than that in control paddy soil (P <
0.05). PCA analysis and UPGMA cluster demonstrated that long-term manure application significantly changed the ARGs diversity and
abundance in paddy soils. There were 49 types antibiotic resistance genes were enriched significantly in paddy soil applied with manure
(P<0.05), especially the mexF, which belongs to quinolones-chloramphenicol resistance genes, increased 1 791-fold compared with
paddy soil of no manure application. Our results showed that long-term application of manure in paddy soil resulted in the shift of
abundance and diversity of ARGs, high-throughput quantitative PCR could be a powerful tool concerning the environmental ARGs
dimensions.

Key words : manure ; paddy soil; antibiotic; antibiotic resistance genes; high-throughput gPCR
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Fig. 1 Variety of antibiotic resistance genes in rice paddy soil
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