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Abstract Three chlorpyrifos — degrading fungi, with chlorpyrifos as sole carbon source, were isolated from sludge at sewage

outlet and identified as Fusarium LK. ex Fx. The degradation rates of chlorpyrifos by these fungi were 93.5% , 91.4% and
83.5% in 5 days,respectively. The effects of carbon source, pH, temperature and chlorpyrifos concentration on degradation
were determined. The results showed that the biodegradation rates were higher when chlorpyrifos was the sole carbon source
with concentration of 20 ~200 mg L™, pH 6.5 ~9.0 and temperature 30 ~40 °C. The growth of the fungi increased with car-

bon source concentration increased, and was the highest when pH was 6.5 ~9.0, temperature 40 °C and chlorpyrifos concen-

tration 50 mg L™". Fig 5, Tab 1, Ref 18
Keywords
CLC X172

chlorpyrifos; fungi; degradation

F5CH (chlorpyrifos ) , A R/ FILEZ RN 0,0 - =
ZH-0-(3,5,6- =4 -2 - ILIEE) BREBIRAE, It —F)
TETR AR A LB HU. A5 TLAE 2% s, AT L RIS Bl v L
AT BhE A L f DA E AN R R R, T
BBEIRKTE ER R L B B2 NRREERFF
B EEEENE, BB EEREAEZN, S ak Rk
KA A IR Y W I R 2 A, REAS W B0 2 BT U1 ) B
T=%4.2000 4 6 A 8 HEEIFIEED R E 5 Browner $811,
FICWR WA AWM B RENINR T TS BAEL M,
JLERFAED  FZE R R, R R s
FRE BT T TR B HLE. XA 5 R 255 BRI B
WALTER L. R, A 5% 1 R H 25 2 B E . AT

e B A . 2004-02-18 HZ H . 2004-04-28

* ¢ HARBH R (No. 20477022) , 1N AR 0 75 v B 4R B2 KRBT
ik (03BS123) Kl AR AR lb K21 1 SR BHT 4 (22023 ) BB
Supported by the National Natural Science Foundation of China, the
Shandong Research Fund for Excellent Young Scientists and the Research
Fund of Shandong Agriculture University for Postdoctoral

w o IAMEHE  Corresponding author ( E-mail: lushzhu@ sdau. edu. cn)
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ZHFEREAL" T THEAABER S AR 3
PRI A FERR I LB, I — P AL T R A AR K 21,
A Ja R I DL R T BHA KR,

L RSk
1.1 XBHm
97 . 8% EESLMRES, IWAREEARA T 475 MgSO, -
7H,0,K,HPO, , CaS0, , FeSO, - TH, 0, & F ik, REMEI A 2047
af.
1.2 iEFE
BRI SRR RN RIS H IR ]
A B R #: MgS0, - 7H, 0,0. 2 g; K, HPO,,0. 1 g;
(NH,),S0,,0.1 g;CaS0,,0. 04 g;FeSO, + 7H,0,0. 001 g; HE
B,10 gs EHR,S g KB T/K,1 LypH 7.0. 121 “C KK 20
min.

LR 4 5 B, MgSO, - 7H, 0,0. 4 g; K, HPO,, 0. 2 g;
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(NH,),S0,,0.2 g;CaS0,,0.08 g;FeSO, - 7TH,0,0.002 g; £ 5
FK,1 L. AR SE IR AT 38 B AR [R] v BE B35 IR A 15 A 6]
B pH,121 °C K 20 min.
1.3 HEMEE.SE

KA E £ REEMESIR 10 g T 100 mL E4
BEFREE IR B SE MR O 200 mg L', F 30 °C,120
r/min FREEFE,FETE 1 wk G, DL 10% B R e B A BT B B 37
B DR EREE—R, kR E 2RIk B)5 , FER
BT B gt ERAE, RS R
1.4 HEMEMBIES

WREFRAE AR b 0 B RATILERTIL , EBEMEIE 2K
B R AR LA B R P, 120 o/ min $EIRIESR , E B 2 250
M, B
1.5 HEEEKENERE

RABBRNEEEWERKE, NEFRBE P IRER K, 80
CHEEREHREREATETE™.
1.6 EEHNEE

RS R 14 1 T4 .
1.7 HMENESE

IO E FE R &M AR Ck[15]
WiEF s — LB N, B CIRE.
1.8 MEEBENITE

HEAR RS =PE< TP 100%

Pck

K, R BEFLME A W) AR 35 - BE B AL B SR WU TR
PR SEMREIVREE (mg L") 5 px « A1 TR X HE B 97 0 o 7 0
BV (mg L7).

2 RS
2.1 HEEMETE

WZ- 1 BvEH0, SAERZEER, AR IR, # ™
ARAER MERTEAKSBAEHN BN SERT A,
I AR/NPIRIZEEL N TR R, BN BN, R/NR Y
7 12.0 um x3.8 um,ﬂ_ﬂ,ﬁ}(ﬂéﬁﬂﬂﬂﬁlj\éﬁﬂi] 19.0 wm x 4.4
pm, SETE SR FE , 84 REVAFHE S, B 4 MK, K
N 37.0 wm x 5.0 wm, A BRITIE, 76 2 40 L F R 45 7
T K E NGB EE (Fusarium LK. ex Fx).

WZ-1:HEaeE, IAERZ 2SR, A RKRER, #7™
ARAGAR MERTREAKIE. SAEMTIE, RN
PR /PR TR B L BRI, R/ANVRZ R 12.0 pm x 3.
8 wm, A AAMER/NA A 22.0 pm x 5.0 pm, G EEEKF
T , B s RESHL TR, O 4 NIE, K/ADAR 32.0 pm
x5.0 um, B0, BFism IR, 9k 1, 70 2 4 R R IE AL . |
W E N E R (Fusarium TK. ex Fx).

WZ -1 BvEH 0, SAERZ 2R, AR IR, % ™
ARAOR. MERTEMARSR. SAERTFIE, 58K
2R DA TRRB L, £ N B, R/ K2 10.0 wm
x3.8 um,{ﬂﬁﬂéﬁﬂﬂﬂj{d\é@ﬂy 17.0 pm x3. 8 }Lm,gﬂ@%ﬁ
KIETE , B4 KRB TR B L, 8 3 a4 NI, KD
728.8 wm x 5.0 wm, FuREIR, R IITE , T0 2 40 i AR 45 1

T IS E NEMER (Fusarium LK. ex Fx).
2.2 FEREPEMERENHNE

L Ve R L AT ¥ — B sh 12 RS HERY 1 p, = py
e ™ B[l Inp, =Inp, - Kz,¢,,, =In2/K.

Horp KRR 85 0 SN 18] 5 g < 52N TR Bk PV P R
2R L 30, SUBE ¢ Bsf [B] S P9 R AR 2 TR B

TERFFRIRAE 30 °C , BEFEMGH] JAVR B 50 mg L™ ,pH 7.0 5%
T, ME AR A B BESEA R ¥ B, THEE 3 b L B 0 B2 SR P o
BN IE S KT 1, AR G- LR 1 A0 1.

R SREMHAERBHIINFSH

Table 1 Kinetic parameters for degradation of
chlorpyrifos by the fungi
. R LEPSE
- - E
Sfﬁs lEi ?mft?;s Half life  Correlation coefficient
(21,,/h)) (r)
WZ-1 0.0218 31.8 0.9826
WZ-1 0.0186 37.3 0.9618
WZ -1 0.0144 48.1 0.9102
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Fig.1 Degradation rate of chlorpyrifos by the fungi at different times

MF 1 WERZB R &R LUER,3 BREHNE
TEMR S REE N WZ - [ >WZ -1 >WZ - 1I.

B 1 ATLUE W, TE AR B 55 1 A2 o, Bl B 97 B [B] 7 38
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Fig.2 Effect of carhon source concentration on chlorpyrifos biodegradation rate and fungi growth
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Fig.3 Effect of pH on chlorpyrifos biodegradation rate and fungi growth

2.3.3 BREBMBREMEEEBERERHMM G5
FR T FRSCIR ) BV BE 5350 10 mg L7120 mg L™" .50 mg

—_—0—WZ-]
100 —_—O0—WZ-1I

Y AR (r/%)
Biodegradation rate
~
f)

0 50 100 150 200
I (prg L)

Chlorpyrifos concentration

HEEKE (m/mg)

L7100 mg L7200 mg L™' , N RERE, pH R 7.0, 4E0E: 5
d FEBE, M E JM AR EENA KR 4R LE 4.

50 Owz-1 Bwz-1T BwWZ-IIT

Fungi growth
[ 173 o
[=] (=)

—
(=

[=]

10 20 50 100 200
FIEWIRE (p/g L)

Chlorpyrifos concentration

B4 N[ EEAT BT B A SR A R R R A A KR
Fig.4  Chlorpyrifos biodegradation rate and fungi growth at different concentrations of chlorpyrifos
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AT LA PR BR IR BEA IR, S0 T HAR AR | BTS2 0 X 3 5T
HREAR s 7 20 mg L' 1 50 mg L™" i, EPRNT AR SEARAY WEAR SR 4%
i B R AT 93. 5% 5 HEE SRR AL 100 mg L™ 1 200
mg LA, 3 Rl R X 3 S0 00 B AR SR IR AR T b WZ - T
AR AR AR AR, X TS IR PR A, B S0 I 5 Ak P 52
AR, BT AR B A R B2 AR R N2
KA. i 4 -B ALIE N, AFRFIEEEE T, RRNAE KA
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Fig. 5 Chlorpyrifos biodegradation rate and fungi growth at different temperatures
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SEATAHRR P -0 - C &, Mallick 2 453 AR F 4 A v
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s NENREES ] UE W, A Y A B4R T TCP 1yl
. NTTTAS L, TCP MR fL 2B T AE I . NE APIIRR
FTLARRE , TESEM AR B T MR AR KT BT I 1 HH 19 3 BREN
FESEBBE A EE 20 ~200 mg L™ S5 RERSIEARTE S0, .5
d PI%T 50 mg L E 5T M R AR R A BB 3k 93. 5% (91, 4% Fi 83.
5% , PI] DA SRR 6 Fr) B PR A A5 AR PR R S AL

B R A VIR R AR P SRR IR e, R ETEEH
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(pH =7.8) fbfT AR I, +IE PR FEMIE BN 10 pg 27 I, 24)5
12 wh, 385 R 5% T 1 000 pg g ™' i 35 57% B
SEARERER. ASLI T e Y 3 MR R TR ERSEM yME—FRIR, pH 6.
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FREHRIE. BT IR , AR A Lh A SRR A A (R B
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