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Screening of degradation fungi of bensulfuron-methyl and their
growth and degradation characteristics

PENG Xing-xing, LUO Jian-jun, LIU Cheng-lan,
ZHOU Jing-yun,ZHONG Guo-hua

(Lab of Insect Toxicology.South China Agricultural University ,Guangzhou,Guangdong 510642 ,China)

Abstract: [Objective] The study was done to isolate the effective fungi strains for biodegrading ben-
sulfuron-methyl, one of the most widely used herbicides in China,and provide prospect candidate biological
preparations for reducing sulfonylurea herbicide residues in the soil. [Method) The degrading fungi were i-
solated in Czapek media from poor nutrient or serious contaminated soil collected from several provinces in
China,and then screened in the media of bensulfuron-methyl as only carbohydrate. The effective degrading
fungi were determined according to the degrading rate and the morphology and the degradation characteris-
tics were preliminarily identified. [Result] A bensulfuron-methyl highly effective degradation fungus strain
BP-H-01 with above 80% of relative degradation rate to 25—500 mg/L of bensulfuron-methyl, which was
screened from 78 fungi and bacteria strains,tolerated 500 mg/L of bensulfuron-methyl. Based on morpho-
logical study, BP-H-01 was identified as Aspergillus sp. The optimum conditions for degrading Bensulfu-
ron-methyl were pH 7.5, 28 C and 2 g/L of the inoculated quantity respectively. In this condition, the
degradation rate achieved 84.5%. [Conclution] Fungus strain BP-H-01 can biodegrade remarkably bensul-
furon-methyl specially.
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B PR R S Bk 550 @ 20 48 80 AFAR W) H LUK
FEZ BT bR R T A R EMIERY . (HETT 2
JO7 A R) IS o AATT A I 4 7 2 3 HG AR ) R AN B
AP 28 B 55T R 1 67 T 5 00 o PRT 0k o A 0T B B
355 v TR IR 2 A 24 B B o X ORI R LR UEVE )
W DR B a2 4 BOoR BB L. W Bl P (ben-
sulfuron-methyl) Je&fiff fik IR 25 B & 75 59 3 2 & F, )
200 R 2% B A L ARG K F S IE S
R T P 10 R B P S AR B R R SR ) 3
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sp. ) AEGR T A 0T R T TR S B R EL AT R i AR
FH (BT % 1 il 2 5L A 0 e 200 SR 1 TR R T
o AR DA T TR o) B AT B W A R R AR IR AR
BP-H-01, %] & 0 i 1 HFh 28, 0F 50 1 HF% A 45
P 5 78 O Bl TR DK S5 B 5 0] Gk B A B R A A e AR )
1 551 o
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1.1 il EM RN EZNE

MR B AR DY) R T AR R A S AT
23 iy LR AR B R T b T Ak BP-H-01 4385 T
ARG AW TS 3 A MR B R Z 2 K P s il e
(KRS A, R 25k 99 06 7 W5 ik B Hh VL5
B REA T AT PR A BB, R AR o 8 R O FL A [
RN e SR N P S ) S B VTR = Wit B
7= o A alial ik ol = BT FE o A A 1
X (CHP1100, 22 [ B35 7)) e % 75 & AL (LABOR-
TA4001, f & Heidolph 24 ) | 18 i % 3% #% (SHZ-
82N G nh B ANES A PR A D L or R S 78K
WA (YXQ-LS-30S, gt el A FR 2 /] B2 57 X
#)) ARG A CT IR AR D A,
1.2 FEBERERENEENE

Ik T B R R B HPLC 36 I et
JH 20 e ) 5T &k B2 43 Ry 2,5,10,25,50 mg/L
F18) 1 s il R b ME VS RIVE AR E N 2 o 0 B 25 4 - T
MR O — KA (VS =« VGER
JK)=50: 50); 7 0. 9 mL/min; UV M 3k K K
234 nm; BAERR 10 pL, FESATARBEES, B 50 mL

BFRWP A 10 g NaCl LA M 0.6 mL 5 mol/L #;
2 MK 20,20,10 mL R P e 2 B, G IF AL
s FH TG /KB TR A MO 7K S5 1 i i 78 AN 35 C oK IRk
FHET HOWEERZE 2.0 mL, 4042 0. 45 m 3§
PRI . XY A R T R MR 43 i) R 10, 25, 50
mg/ L B I S e A B A 3 K

1.3 I R B P4 AR 1 MK O O i

FLHE AR 4R S B 4l Ak RN TR AR IR & O 4E 3
ML,

(1) T FERAE . 8 WK it 1 A 25 5228 52 1Y
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FRER A TR A4S A H
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A G AR B 37 5k BB T 28 CAE LB A b i
Fi s Fp R A B TE AR R ] 1 21 08T 5 B RRAE Bk
HUORA T 7 R 2 B L aliAk 3 Wk Al b A b B R 3
it B T W) R B A U RE 4 0 & 25,50, 200, 500
mg/L,
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50 mL A [CY AR EE SR 5L 250 mL = M, AR AL #E 3
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SN © C T G 0 7 s i I B VR ol L 5 T vk
25 mg/L, 45 3% 48 h J5 . ok ] HPLC i 2 H%
M ik A o e R R 4% DA A ST SR Sk B A R

MR R/ Vo= CCRIIR T vk B — 15 9% J5 i
R /WA R D X100 %6
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FERT W il 32/ 00 = (TR MR B i 38 — 25 11 % 1
) /55 B X100%

WEHRE S T 52 500 mg/L N W& il B . H. >4 %
ik WA ot etk BE Ry 25~ 500 mg/ L B, A X R i 32 0
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WL 1.3 v i 1 fr) 3 figk P 7 £ G R4 B 7 Bk rh
MBS SRR RS . FE WA T WA TR L 22 ok
LT A A A 25 o A A Sk 4 AR T T AR Y
RS 25 0 o R AR 9 DAL
b FEEEREEREKMEREREGENHTE
L5.1 Axwa w4 d0REMER IR
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O ETR W AT A A 50 mL £ [ AR 3 57
F 250 mL =AM (DI mEE R &R 2 g/L, F
[ pH E 7.5, 25 FI X B o A S5 PR B A TR AR
WA, AL 3 ANE A, B AR HE IR IR &% (150
r/min.28 C)H A miEsE 1,2,3,4,5,6,7 d,4 Cyk
FEVR L. o A 3 g 4 90 58 0 B L T TR 22 T
ik, RRAAFER 3 W, RIER IR S R £ TR
IR GRBCERK . R FRn [ (XD 55
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fift 2R (YD) 1) 26 R BUABEAY B a2 e 3 IR L O TR
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HhER SR 2 dL I AR R R R, AR pH (XD 54
XFRER AR (YD) By ¢ R AT R AL 0 B id pH
{8 BF5E pH (EAS Ak X BP-H-1 B b F5% i 1% w8 ik B 114
AR

1.5.4 REMHBFEHET £ 1.5.2 M 1.5 3 HixE
14 J5 3 U B8 p HL AR PR 7 W Ak B ) i o ek VK
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T R T N A ) | W 7 - 1 ]
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Fig. 1 Standard curve of Bensulfuron-methyl
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25,50,200,500 mg/L B}, 537 2 d J5, HXFE 6
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— L5
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W2 A 3, 7E A TG AR R R L, B bk BP-H-
01 V&SGR AR o, HLA R0 3R 8L, B 35 1y 9%
(] (Y 38 0 PR V& BB RS, R A (B 2) . B
Bi N AT UL A 22 A B 53 A 6 AR 43R, T TE B
R R B T T0U 4 L 5 AT | AR B 7= F A i s 2
T6LAE 25N J3 B, A L3 B 5 7 T00 28 2 T 4 5 R A
LJRE 2 2/, 0 Az /AN R AR S O A /N AEROIR 5 i
R /INAE 00 3ty A 0 R 0 BROE 2 2B 40 A AR LT
BB 0120 o 2 H o i % 8 (Aspergillus sp.) H IR
(K 3,
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FEAT PO AR B IR S AR RO B AR 1 ~7 d TR 2211
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I~4 d gt 3 4 1, A R i, AR e s AES 4
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Bl 2 BBk BP-H-01 52 [C & 55 57 2 b ) R B 28
Fig. 2 Colony morphology of BP-H-01 cultured in

solid culture

Kl 3 BEIfk BP-H-01 73 A 3k 570 AR L5 B 25 (X 200)

Fig. 3 Morphology of conidial head and
conidia of BP-H-01 (X200)

R 1 FCEMEERME BP-H-0L Mo TEE

Table 1

Model analysis of strain BP-H-01

f5 Theory analysis model

£ )5 & Curve equation

Y5 28 Decision coefficient

K 2B 8 Growth curve model Y=
B 2R Culture temperature

F: 325 pH i pH value in culture medium
VIE i Inoculated-pathogen quantities

—0.1334 0.225 1X —0.019 2X? 0. 987 405

Y= —275.6+ 24.708 9X—0.426 3X* 0.992 167

Y= —89.919 7+42.744 3X —2.756 0X* 0.867 367

Y= 86.768 9/(1 —6.139X10°/(1 —5.99X 10" X)) 0.973 126

2.4.2 RBFEBE TE 24~32 CI;FEAT, Bk BP-
H-01 X % 0 il B % A 0 R B ag, FLrh 7 24, 28,
32 CHEFR I . BP-H-01 X 25 mg/ L “ W% fitf B 1% AH %t
R i 843 9 70. 7% ,81.3%,77. 9% s{ALE 20,36,
40 C Ki F% B AR BE R R 4 BT B & 49.0%,
64.5%,29. 0% (&l 5), B ¥ BP-H-01 Xi 3% iR &

300
~ 250}
'en
. 200
8=
=2 150
W oor
iz 100 —a— KW
ga 50 Measured values;
i —— HAHE

Fitted values

1 2 3 4 5 6 1
IR F/d

Time

Pl 4 MR RE R 1 BP-H-01 i A K lh £k
Fig. 4 Growth curve of bensulfuron-methyl
degrading strain BP-H-01

2.4.3 BAA pH  ABFFE AR R, M B
BP-H-01 7 pH { 4~ 12 AUt F# R %5 3%, b pH
AR KT I it A ) R T A R A B R, Y
BegE g pH 430520 6.6.5,7.7.5,8 F1 9 [}, i kk BP-
H-01 X % % fiff B 19 AR X5 B fi% % 43 51 ol 62. 3%,
72.8%.81.0%.84. 1% .78. 2% 1 56. 0% ([ 6) . i}

(X0 R4 W il B R 0T 36 i 232 (YD 52 il ) TG 8 A 7
G AE SR 0L 1, ARYE IR R A A SR aT i
FERLIS B IR B A 29. 0 C 7 MR Tk e 290 R T o4 fi
IR Ik 82. 4% 5 S0 RS K FR R EE (28 CHRF Y
AFRT W i 5 (81, 3 %) HE A — K,

80

60 -

40F

| —— 5z

0 L Measured values;
i —*—pam

AR X AR R /%
Relative degradation rate

Fittetli valuesI , ,
20 24 28 32 36 40
iR B/ C

Temperature

0

FLS RS bR BP-H-01 [ A % 1% 1 I 1) 52 )
Fig. 5 Effects of temperature on the bensulfuron-methyl
degradation by strain BP-H-01

B3 P2 PR AR K g pH (VS BT . pH R (XD
55 W A T BP-H-01 o % Rl 28 140 ARG R A 3 (YD 22
) R Y e oA B 4 2R DL 1. ph iz B LR 4 2R
AR B IR pH AR 7. 75 I N I A A X
Bee fife % B e 38 75. 800 5 IR B8 T A5 19 il pH 7. 5
I F8 4 T A 2R (84 1 0) AR — 3K,
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2.4.4 AnsadE RE 7 AT, R E G B
X R BP-H-01 14 A5 K o S gk 25 A5 W0 B fi 0 A B
RS, — 5 B P TR 22 A K R R R R R R
PR B G $E . B AR BP-H-01 11 %) IR 4 1A
WA 0.1,0.5 1 2 g/L W, W5 it B 11 AH X [
filt A9k 45, 2%, 67. 1% 1 84. 5% 5 2440 bh 42 1

(=]
(=}

AR X AR /%

Relative degradation rate
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Fig. 6 Effects of pH on the bensulfuron-methyl
degradation by strain BP-H-01

—m—. Measured values; — ¢ —. Fitted values

3 shi S

AR G0 A5 2] T RE T 32 500 mg/L 7 W i
Ve TR Pk BP-H-01 ., 38 i Xf Ho 35 58 KO S W58, 9128
weE HoMh &8 (Aspergillus sp. ) B . ZH HRTE
e [ 5 J v SR e, B AT 3 G e () & 1 T
FRAT K PR A LA, 3 SR N AR AL T SR A
AR BP-H-01 B fiff 1% ws £t [ 1) 35 10 2% 18 o
MpH R 7.5 RN 28 C WItRHERE R 2 g/L B,
25 mg/L ¥ WS RE FE 5 B % T BP-H-01 3553 2 d
Jo R R i 2R Ry 84, 500 M <2 g/L KL M
XoF I e 23 Wi 0] T 102 VAT R 0 T R v s Y A > 2
g/ L 2 TR B 118 398 00T AH X [ A 2 52 ) AN B I, 5
Ry i — 2 W5 WA R 1 R A ) B AR BRI T S
%,

Tkl PO JOR 2AS B3k B ) 7 R 85 vh oy 5 - S 45 B F Lk
B HLBR BRI () K AN 2 B I i, B LAY B ]
0 R R AUCR I R RR N 22, L b R G B iR R 3k 3 806
DAL 1 B R AR 20100 K g i A g A o i BT ) T G
/D FE S8 AT A A W T B vk g
I Rl O (1 O A SRS . Brusa AUV REE, £ R
AR T - TR TRE T s il e A I A 4 D (B8R O R B
R R AR AR HE T KRS b R A B
W i BeE 11 I A A P o EL D OR 20 8 3R AT B — o3 ik T K

TP 5 M 10 g/ T i 7 I s A 14 A RS e it RO
PRI, SR w2 o/ L W22 AU L U]
PO HE R O 2 g/ L I BRI R 0 3 0 A X
i AR R AN W] . WA TR i (X0 5Ttk BP-H-
O X = i i A A RS I8 i R (Y B 5 R AR 280 B HLAG: 56
GiRWE 1,

100

80

60

AR X AR /%

Relative degradation rate

40 F

N R S ST
VIR /(g - L)

Lintial inoculated pathogen quantities

P 7 ) 0y B T X A Rk BP-H-01 3 A i W ik o 114 52 i)
—m— U e — A TH
Fig. 7 Effects of inoculated-pathogen quantities on the
bensulfuron-methyl degradation by strain BP-H-01

—m—. Measured values; — ¢ —. Fitted values

Zhu %5 4] 38 1Y %65 FF 1 J& (Brevibacterium sp. )
R s S A M — SCHRAIE 1% 1 15 itk e 3% e BT ok o Ak B
Ja 7 duXF 200 mg/ LRI R I R R 8020 .
A 28 i % A5 2 19 T bk BP-H-01, 7 fie il 45140~
SEPRAL 2 d J5 HXE 25 mg/ 17 W R 114 AH XS A
FRAPIA 84.5% , F B R AT 0 NV s A B E —
I RRI . A Ja LR B2 Bh 5 1k 6 12 bk AT 15
AR, 2D Y ELAA B R A RS T B L B
i IBCHC 58 ik TG 5 07 I A it e A1, Ay ) o I e R TR
PR
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