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1.1 EMY LS

DALREATAENOERET R CHE PHEEERERNMNBAMREE HD hEMY, EEH
HDESHE 10 mg L' TEBMEEEFRESD,7E30CRBE TR 3 X,4000 r min™"& .0 15 min, WEH
R pH7.0 89 0.1 mol L™ 'BEBR4AE ML BE R IR , BB TH —Z il P, BUR 6B (ODge) H 0.2 19
MEBFBRFRAERITBENEER], &2/,
1.2 TiEXE

BB RFERME R RO RGHEE %, T EEAERLE 1, REXRMEEYHE
0~15 cm EE T ETRMEPHFELHE, HEd 20 B, B0 BIRRE -8, 1F 9 fh M E U E
WHPL 0 cm ¥ RUEFLEEN LR BERILEENEDRAERSZEFERN L EE TR
BAFRLRE, FMMTHEUERKE TEYR AN LE, HET 20 B ERE L8R,

®1 HIATIREBUER

Table 1 Physical and chemical properties of the tested soil

BRI (%)

Particle composition ( % )

pH BETX#HE ANE 28 2B Lo

CEC oM Total N Total P Total K
emol( + ) -kg™'  grkg ! g-kg ! g kg ! g-kg ! 0.002 ~ 0.02 ~ 0.2~
0.02 mm 0.2 mm 2 mm
6.5 14.7 25.0 2.7 0.62 19.5 31.3 46.3 22.4

1.3 TERERIRE

BFRYRHHE TS0 e T250ml ZABR MATERZLEEN L6mg kg, BHRS MAE
TR KB 0% HHEMU3x I CFU g L, U+ I MAERBEHRLE, REHABEESD,F
0CHEHBEFAPREER IEHRHRATHREFMARBKUEE L ESKE, $50.1.3.5.7.14,
21,35.50 K 4r B BUCRR I E H3E P T BRI B, R A A B K AT BB 3 i (MPN) VS s R R B L B S
B-4BE=AEER,
1.4 THEERENE

TS50 g A 250 mL ZAMIMF A HIMAEE K0 ml HESOml, BETEKRZSRS 1 b, HIEHFH
15 ml AR - Z898 7K (2: ) BE R PR IEE IRV IE R TE IE RS R A B LR ETE % 30, 43 B0 A 204 Bh 38
M Celite 545 ,NH,Cl - H;PO, B4 5 ml, R ARS8 E 10 min, HEHF LB SRR WEBE, 29
LA 50.30.30 ml A 3 AR T B, & F BT K NaySO, LK S5 IS T 250 ml 5245, T HER 2%
RSMBEHEFZ 10m AKHEEENET EREYE.

ERITHEMNB=ZWAEN T ER TR MEIKER 1y kg™ '.92.5% , FREH 6.7%;10pg kg ',
93.6% , EREH8.7%.
1.5 TERSHBENE

Shimadzn GC ~ 19A ARG G , 8 F (R KA W% ; B84 HP -5 BHEAE,0.25mm i.d x 25 m; LR,
200°C ;s HERE IR L 230°C; I A5 IR . 230C s 8, N, 1.2 kg em™ 2340 F H.,1/20,
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Fig.1 Degradation of butachlor in the Fig.2 Population dynamics of culturable microbes

root-zone soils utilizing butachlor in the root-zone soils
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Table 2 The degradation kinetics of butachlor in the root — zone soils of different crops

e Rt | M %R R? FEH(D)
Crop Soil Kinetic equation Half - life
& WE % C =0.912¢ %00 0.9047 7.6
BAREL % C =0.872¢ 01 0.9173 6.3
iR HE % C =0.901¢ " 00%6 0.9017 8.0
HEMRE C=0.814e %104 0.9257 6.6
KH WELT R C = 1.08e~0-06% 0.9631 10.4
ErREL R C=1.16e" %1 0.9750 6.2
Exk W% C =1.18¢" 005 0.9819 13.1
BRRE L% € =1.13¢" 00 0.9678 10.7
pogi! IS C = 1.40¢ 0038 0.9948 18.0

2.2 TEERAERETREPHER

EVIRARE LB PR W aBER BER IS ERLEY KELHAAHA
WiFE TR VR B0 T AR A W B R R R R, X A A TR M AR L
W EEMER, At B M TESLSYHRBEED, LR P AR AT E
(MPN) W43 /& ML OKTE  EXRRE LB EMAKEMT EREEEN TS
B2, NEHFATLESREDRE L EG TEREBEAVBRBEHS @I IERE -8, M E
KRB KRS . T AR B PR A% B B R AE 4 B (MPN,,,, ) 43 51K 3.50 x 10°.3.20 x 10'°.6.20 x
1071 2.80 x 10°CFU g™'s fEMZAIMEMAWERKBMEMENBTFELZR,/NE M.
KEARE T ERREENAERSEYHEIE 14 RAEL, EXRBEYNAEMNER, HHE
21 KER , XA B SAREY WY ERE X,

A 2 AR R - T BR B T R P At 2 SIE R B L b R R sh S =A%
B, HERERDERS, 2R NFFREHESN(E 2),/MNE MBI K. EKRE
TR T E AR ERE BN 0.090 2.0.086 6.,0.066 4,0.053 1,42 H 2>t BAEMRE +
B 2.34.2.24.1.72.1.63 5 MR M BEMA L MG A N ERBE LM 42.2.44.4 577 F1
72.8% , Ui BATE VIR B £ B R RE W T BB R B B SR ER
23 THERGEEMRELIRPHMER

TEREEMRE LEPHEENSNE 2. BERE/NE B KB EXRE L
B TR ERE SRS 0.109.0.104.0.111 F1 0.0648 (3 2), H R F + 51
1.21.1.20.1.67.1.22 £5, RAEAR B £ 3 /Y 2.83.2.70.1.72.1.68 1%, MR LM S
AR L A 82.8% .82.5% .59.6% F1 81.7% , RIE MR + M 35.0% .36.7% .34.4%
M59.4%. XULBA ,REI T HEMAE , B FHEME HD & T BB B MR EAEH, Xt
THPTEENERAGRHIER.

55 b i 30 [R) 45 W S 9 T B I B B 9% B R TR B K AT REB(MPN) B L s S il 2, /b
EREEMETEREMALERKET A KBBRRWES T RELH. BELEYDE TR B
4 XEERTFRELEISETRELE. EXBELTEEHEREHSYREE RN
B —HRFRELHE, RERMFMAEMZHERFAKR, KEREZEME, T K
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DYNAMICS OF BUTACHLOR BIODEGRADATION IN THE ROOT - ZONE
SOILS AND THE SOIL INOCULATED WITH A MIXTURE
HD OF BACTERIAL STRAINS DEGRADING BUTACHLOR

Yu Yun-long' Chen Ying-xu> Pan Xue-dong'

( I Department of Plant Protection ., College of Agriculture and Biotechnology ;
8 g7 8)
2 Department of Enviromental Engineering , College of Environment and Resources, Zhejiang University , Hangzhou 310029)

Summary

The degradative characteristics of butachlor in the root-zone soils of different crops such as wheat,
cotton, rice, maize and the bulk soils, and microbial population dynamics of culturable microorganisms
capable of utilizing butachlor were investigated. A larger microbial population was measured in these crop
rhizosphere soils compared to the non-rhizosphere soils. The increased population enhanced biodegradation
of butachlor in the rhizosphere soils as compared to that in the non-rhizosphere soils. The degradative rates
of butachlor in the wheat-, cotton-, rice-, or maize-rhizospheres were 1.63 ~ 2.34 times of those in non-
rhizospheres, and the corresponding half-lives were shorten to be 42.2% ~ 72.8% of those in the non-
thizoshere . The enhancement in biodegradation was further strengthened by the inoculation of a bacterial
strain mixture capable of utilizing butachlor as sole carbon and energy sources. Compared with those in the
non-rhizosphere, the degradative rates in the rhizospheres increased up to 1.68 ~ 2.83 times after the in-
oculation. The microcosm in crop root-zone soil may be the optimal site for rapid degradation of residual
pesticidesbutacholr.

Key words Butachlor, Bioremediation, Rhizosphere soil



