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Study on Degradation Characteristics of Composite Fungi to Degrading Herbi-
cide Chlorimuron-ethyl

TAO Bo, WANG Huan, GAO Shi-jie
( Agronomy College, Northeast Agricultural University, Harbin 150030, China)

Abstract: In this paper, a high performance liquid chromatography method was established for determination of the degrada-
tion rates of chlorimuron-ethyl. The biodegradation of herbicide chlorimuron-ethyl in the soil by different strains was re-
searched systematically. The results showed that the degradation rates of herbicide chlorimuron-ethyl by Aspergillus niger,
Penicillium, ¥8 and F31 were significantly different in the soil. The herbicide chlorimuron-ethyl could bedegraded effectively
by all these four strains. The degradation ability was Aspergillus niger > F31 > Penicillium > F8. The degradation rates of her-
bicide chlorimuron-ethyl by Aspergillus niger respectively mixed with Penicillium, F8 amd F31 were significantly different.
With the increase of proportion of Aspergillus niger, herbicide degradation ability was significantly enhanced. The F31 and As-
pergillus nige blend was the best combination and the degradation rate reached 86.43%. On the basis of binary mixture, addi-

tion of a small amount of Penicillium could further improve the ability of degradation.
Keywords: Chlorimuron-ethyl; Soybean; HPLC; Microbial degradation; Composite multivariate
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1.1 ##
L1.1 BXE3E RN ARIER R A R N R

5, BIEA AL (2 mm) 55 LA BTN
R 0.185% , & 0.54% , AR & 7

155 mg-kg ™", WALWE O i 95.5 mg-ke ™', MU &
2 235.9 mg-kg ™',

L L2 BHXEA RILR R AR 2w b= oy
B DR Y B A TR bR B (A niger ), T OE
(P. sp) ,F8(Saccharomyces cerevisiae) ,¥31 ( Saccharo-

myces cerevisiae) .

1.1.3 A3 id BRI FEREL,

F1 HIERERS

Tabl Tested medium formula

B3 K Hi )7 Medium formula

M Hh & MF 5 A. niger and Penicillium

HEAM 0. 5% %M 3% NaNO; 0. 3% KC1 0. 05% MgSO, 0.05% K,HPO, 0. 1%

F8 %M 3% B 1R 2% KH,PO,0. 05% MgS0,0.05% NaCl 0. 05%
F31 FH 1% . TH) 2% CaCl, 0.5% MgS0, 0.05% FeS0, 0. 05%
PDA 20% DR T 000 mL FATHE 20 ¢ 35l 20 ¢
1L1.4 bk Al @R 20% ] 18 M8 TE A LA b RS A 5 H A i

(RERFER AR A5 ai e aliK 28
TR A R BRBREN A T ik S P9 Bl 45

1.2 KEHE

1.2.1 JafF&FkeieE B3 36 h At HE
FivERT Y 1€ 25 T 22, ¥ D Y 454 000 1+ min ™' B0 10
min J& , BOHTTE P00 JC KB B B, TR B e
FH BRI O T2, 70 T B R R R 1. 6
x 10° 4 -mL ™", LA B MR e B2 4 R LA 308 A 7

T E
1.2.2 REERATREHREGEMBAER  HERK

I 5 mg SRR P& 20% vl HEPE Ry ), InACE] 1 kg it
I B AR A E A N 1 mg-kg T AU
mERk R B OIS R R i T & F8 (K31 Fp
T 5,10,20 mL-kg ™ FE R i A M % A £
ORGSR RAEEH I T HIEO0 ~15 em 1Y+
JE R DA I e i T ) S 188 i 8 B 1 R o R, B
AREPEREE 3 ER A 0,1,3,7,15,30,60 d B4
Ab 3 A v AR i, R e OB A 5 DU £
- SR i v G R A VR T

1.2.3 A BT R E L MAER A%
=5 o Loy 1 O O s 2 W ol B 3 3 € S S 3 SR DT ]
MR 55 5 5340 3 FhFh I 4 5, B R A
A4 703 .5:5 37 HBIRA )G 15 20 mL-kg ™ $E Rl
RGeS b RS SRR R I T T4
0~15 cm L2, AL E 3 KER, 70,
1,3,7,15,30,60 d B4 &b B35 S 48 v+ HEARE &, )
FH 1 S50 AH 20 15 T 5 4% A SR i b G20 e il o2 1
JE, -7 1 1 o fo G i e A5 SR e A (R B AN AL B S
Bk (A) o

RN 703,505 307 {455 20 mL-kg ™' Rl
TR A Gt e aE 4, 50y vk [A) b 0 o H R A
AR SR B AR T AN S B L (B) o FRJS7E B
BYEERT I K RS B 5508 DO Rh A i % R T
RN S A A TR, WS AR 2 5 78 B Ay LA -
ik — 2 BRI ASUR

1.2.4  FUoEstie 2EA RaT 22 FREL IR 5
20 g, /BN 3 x 20 mL G247, FH bR 3 775 5771 4% BUIY
PR3 W, BEECET A 535124 30,20, 15 min, & 41
W, 50°C Nl 78 e, e LA, AR TIF
MR BOEA 2 1 oL, f5E )24l A gl C18
/NESER 5 mL,

HER L5 em EHAE, Fomin s g 2T eER

(FAeg it G feab 3 ) , buiin 1 g ToKBRRR e , i+
HISE A 10 mL Ay A, F 2 x 3 mL 3 s A
THUEEIC | e B Wbk 2k ) ik e A v, A 25 mL N
i/ A I B A 2 4%, T 35 mL S HEVRIBEARE &
WCAE VRN , 78 40°C T efE 28 ke 4 , 2 /AR T,
FHR S AR AER E 25 2 mL EALINGE o
1.2.5 BB EELM4  WAHETE R Agilent-
ZORBAXSB-C18 {54} (150 x4.6 mm,5.0 pm) A~
S TR WIR, WM 1.0 mL-min 7', AN
DR 246 nm , HEFERFRL 20 WL, i BAH: B 7K
=8:2 fR B BA] ;6. 14 min,
1.2.6  Arfew 2R 2m)  DUGUE R [ 1) VA 2 Sk 1 Al
b, TR DAL, 2 bR 2 (BT 1) o 153 1]
IH 7 y =28 067x —302. 68, FH R EH r=0.999,
ZESRFRI]  EEREEAE 0 ~ 10.0 mg- L™ Ju N B A
RAFMZMER R,
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Fig. 1 The standard curve of chlorimuron-ethyl
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2 0 LLE W ZERTIE 4 Fh 3 A b XS 1 1 vp S i
WA R fif RE ) 22 S 388 /0N, BB 25 B (R A 34 n, 358 vp
S T oA A R 2 (B 4K T G K 7E 60 d B, SRR A
F31 7575 FS [ e 2545 )y 82.35% .72.76% .

69.16% . 65.52% , 4y H| bt XF B8 & 27.62% |
18.03% 14.43% 10.79% .
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CL indicated chlorimuron-ethyl without A. niger, the same

below.
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Fig. 2 The influence of different degrading bacteria

on the degradation of chlorimuron-ethyl in the soil

H12¢2 AT LU H, e 1 me-ke ™' AOLL R
et 38. 84 d, L HEH A B i 7 & L F8 F31
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Table 2 Kinetics date of Chlorimuron-ethyl in soil by adding degrading bacteria

v Fa A o e

PG Ree A 1) 3 2 D5 LB . .
Degradation constant Half-life

Treatment Degradation mechanical equation R?

/k-10%h T,,,/h
CL Ct =0. 746¢ ~ 0010 0. 9748 0.0103 38.84 aA
CL+ B 5 mL-kg ™' Ct=0. 7475¢ ~0- 0176 0. 9403 0.0176 22.84 bB
CL + B8 10 mL-kg ™! Ct=0.7143¢ 001 0.9742 0.0195 18.29 cC
CL + B 5% 20 mL-kg ™! Ct =0. 6332¢ ~0- 0245t 0. 8278 0.0245 15. 64 dD
CL + 7545 20 mL-kg ! Ct=0. 6766¢ ~0- 06! 0.9765 0.0161 18.78 ¢C
CL +F8 20 mL-kg ™! Ct=0. 7063 ¢ ~0- 0146t 0.9826 0.0146 23.65 bB
CL +F31 20 mL-kg™! Ct=0. 6583¢ 01" 0. 8795 0.0177 17.54 cC

22 EBEREAREMNTEFIBREERBEN
=21

2.2.1 BME—TEA K3 A, B F31
A2 A5 f6f i 45 A TG 1 i I o it 2555 ) (8. 2, T
FIREG G, B B T 28 ih 35 F31 Bl fiiH, Jf
FLR AR F B, SOR B B, PR A AN F31 (1
bk 723 .5:5 3:7 , 7660 dBF R[] VR4 LA ) b 31
Refit 2R 43 ) K 86.43% .76.55% \70. 13% , Lt %} &
5 31.7% 21.82% (15.4% , 3 3 Al 40, Bl &
FUE3L A LA 723 .5:5 .37 WFA9 21 52 10 45 1 ok
15.15,19.13,20.02 d.

—e—CL
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90| ™ CL+¥ % F31 73
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Fig. 3 The influence of mixed A . niger with F31

on the degradation of chlorimuron-ethyl in the soil
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Table 3 Kinetics date of chlorimuron-ethyl in soil by adding mixed degrading bacteria

v % firk i 4K eS|

Qb Rk fife (1) 12 5 LB Destadat ot Halbli

egra ation constan ali-1ie

Treatment Degradation mechanical equation R?

/k+10*h T,/»/h
CL Ct =0. 746¢ ~0- 0103 0.9748 0.0103 38. 84 aA
CL + % 20 mL-kg ™ Ct=0. 6766e ~%- 0101 0. 9765 0.0161 18. 64 ¢C
CL + B ih%: 55 (7:3) Ct =0. 6473 ~0- 0201 0. 8413 0. 0226 19.45 ¢C
CL + PR HH(5:5) Ct =0. 6639 ~0-0202t 0. 8975 0. 0202 20.49 cC
CL + B h%s: HH(3:7) Ct=0. 6924¢ ~0- 0141t 0. 8881 0.0141 23.09 cC
CL + JBiih#%: F31(7:3) Ct=0.5775¢ %028 0. 8275 0. 0280 15.15 dD
CL + Bl % F31(5:5) Ct=0. 6502~ 0. 8523 0. 0200 19. 13 cC
CL + Bl % F31 (3:7) Ct =0. 6743¢ ~0- 0166t 0. 8345 0.0166 20.02 ¢C
CL + JRifi & F8 (7:3) Ct=0. 6396¢ ~*- 016! 0. 8275 0. 0160 21.39 ¢C
CL + Sl F8 (5:5) Ct=0. 673e 0147 0. 8523 0.0147 22.21 ¢C
CL + 2% F8 (3:7) Ct=0.7153¢ - %0130 0.7762 0.0136 26.33 bB

[RIFEELIE A R R/NE FRE5p 54035 0. 01 0. 05 RF2ZR B3 T

The values in the same column followed by different capital or lowercase letters indicate siginificant difference at 0. 01 and 0. 05 probability lever, re-

spectively; The same below.

2.2.2 MBMA=TES KMEEMES F31 1L
BT 30T E R A5 E R F8 43 4ILL 7:3
5:5 3T HBR A . K4 TLUE A TR
ST A AT DABE R A X SR R T 6 110 o i R, B
T B O A G B 38, R A SR A AR, A S
HRIRA BN 7:3.5:5.3:7 BYREAE 050 R
90.0% . 79.04% . 76.08% , Lt %} M& &5 35.27% .
24.31% 21.35% .
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Fig. 4 The influence of mixed A with P. sp on the

degradation of chlorimuron-ethyl in the soil
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—8— CL

100 r —a— CL+BhEF31 73
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Fig. 5 The influence of mixed A formula with F8

on the degradationof chlorimuron-ethyl in the soil
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Table 4 Kinetics date of chlorimuron-ethyl in soil by adding mixed degrading bacteria

v [ fige 8 A eSS
Qb B Rekfire (1) 1 2 05 K FREL ) .
Degradation constant Half-life
Treatment Degradation mechanical equation R*
/k+10%h T/
CL Ct =0. 746¢ ~0- 0103 0.9748 0.0103 38.84 aA
CL+A Ct=0.5775¢ 7008 0. 8275 0. 0280 15.15 ¢C
CL+A: 5% (7:3) Ct=0. 5545¢ ~0- 033 0. 9590 0. 0335 13.84 dD
CL+A: 5% (5:5) Ct=0. 6213 ~*0216t 0. 9727 0.0216 16. 06 bB
CL+A: 5% (3:7) Ct=0.6513¢ =001t 0.9835 0.0198 17.35 bB
CL+A:F8 (7:3) Ct=0.6227¢ %018 0. 9565 0.0189 18. 83bB
CL+A:F8 (5:5) Ct =0. 6456¢ ~-015 0.9722 0.0156 21.01 bB
CL+A:F8 (3:7) Ct=0. 6803¢ ~*0131 0. 9861 0.0131 23.51 bB
2.2.3 MBEAWELS mE 6 nLIEH, R 100, oL
S AT AR B B (A R =7:3) I pod Qi
VoA . . 3 I —*—CL+BRE % F8 37
5 F8 LL7:3.5:53:7 LR G, HiE F8 iy EgE 70t "
N e 8 60|
WO IURARBE S4BT TR, (505 60 Kb B 5 P8 &< O
TRA A 7:3 .5:5 3:7 BREARF 53R 75.36% | g;‘g 401
o 30}
70.94% . 67.85%, b X M @ 20.63% ®E 20|
16.21% 13.12% 101
— — — 0 * * * * * ’
M 2% 5 AT, FEAR A DU JT R & J5 T LA 46 e G 1 3 7 15 30 60

R AE T 0 32101, R AT 0 F 501 SHEK B Sampling timeld

38. 84 K, WSS T L il (9 TR 7 s 4 A F) 28. 9,
19.3,16. 1 d, FCAUET FE A AR R )~ e 0 4 0 1
9.94,19.54,22.74 d, H F8 F o5 Lo il 5 /) g b
BB AR E ) di ik, A R IR R

®5 BRENESAMRBHAEHE

Table 5 Kinetics date of chlorimuron-ethyl in soil by adding mixed degrading bacteria

Eo6 MHERENESEXSIEEERFNZIE
Fig. 6 The influence of mixed B formula with F8

on the degradation of chlorimuron-ethyl in the soil

v o8 ik i 4K il

LbHR VeS8 )24 T R P ) L
Degradation constant Half-life

Treatment Degradation mechanical equation R?
/k+10%h T,,/h
CL Ct =0. 746¢ 00103t 0.9748 0.0103 38.84 aA
CL+B Ct=0. 5545¢ ~0- 0333 0. 959 0. 0335 13.84 dD
CL+B:F8 (7:3) Ct= 0.6391e 012 0. 9847 0.0152 16.1 cC
CL +B: F8 (5:5) Ct= 0. 6436¢ 00131t 0. 9861 0. 131 19.3 ¢C
CL+B:F8 (3:7) Ct= 0.6207¢ %0181 0.9746 0. 0181 28.9 bB
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3 i
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