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Identification and degradation effects of four pesticide tolerant fungi
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ABSTRACT: Objective To analyze the degradation effect of pesticide residues of 4 pesticide tolerant fungi.
Methods Four common pesticides, phorate, chlorpyrifos, triazolidone and pythiril, were added with a concentration
of 1.0 mg/kg, respectively. The degradation levels of pesticide residues were analyzed through culture at different
times. The DNA of the strain was extracted by 18SrDNA/ITS, and the extracted DNA was amplified and sequenced
by ITS, and then the sequences were compared by BLAST. Results Through molecular identification, this strain
belongs to Rhizopus, which has degradation effect on all the above four pesticides, and the degradation ability was
phorate>pythium> triazolidone > chlorpyrifos in order. The strain had the best effect on the degradation of phorate,
and the degradation rate was 100% when the culture time reached 72 h, and the other degradation rates were pythium
88%, triazolidone 85% and chlorpyrifos 50% respectively. Conclusion when the culture time of the strain was 48 h,
the degradation level of the four pesticide residues was the best, and the degradation level of the phorate was the best.
When the culture time reached 72 h, the degradation rate of phorate reached 100%.
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Je ARAF I TR AR A T B S R0 4 B alifh, K alifb s i TR Rkt —
AT AW S, Rl A TR R R, R 4 Fp
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H PR (LB = 99.5%, ERINTIE) . BRI (4l =
99.4%, VEFI N, = Mefd (4L =98.1%, HEFIHIED
152). JBEA|(LJE =98.5%, WHINIEE4E). &I, IEE kS

(2 Fisher A H]); LBROER(EIEHIRLER], REDLEANE
YAk TWF5E ), PIER (IS vER, REEE R4k T
WEFEIT); FACEN . JOKBRBREN (B at, T 4L 1A
B FD); BARZE O (96 % BLRE £ 4 (Florisil), 245K,
ABR 6 mL, HEHAEY 1000 mg, JLalIRAMABRITIELAAD);
S KIS KB K
222 BEEE

7890 FUASAHCTEAL iy HL TR A%, 36 [ AR
B A R/ T]); Trace GC2000 IS ARG CHY KA CRE
Gl #%, 2E[E Thermo Finigan 23 A)); IKA T18 Hl i 53¢
BLO™ MRS 30 & F AR A B | ); HS50 FUARIRSBEIR &%
CEIAZERATIRAT]); SK8600HP TR A I 1f Uk 4% (1 iR
SRR A BRA FD); CT15RT Bl & 2w s s oL -
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223 BAA

R RN IR RS IR Y 200 g, HATHE 20
g, TifE 18 g, pH 7.0~7.2, 7&K 1000 mL( F3CHRIFR A
PDA Fii ).

LR SR AR ARG AL T 200 g, FHZAHE 20
g, pH 7.0~7.2, ZEM7K 1000 mL(T 32 & FRh PD 35,
23 IWHE
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Bige, Aoy B G MR T AL RIS B A RO A bR
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W R L SR EEA, A Ak 2 R
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(1)DNA #:H

MRYEILE 18S rDNA/TS 25U 7E, IS ALE A BB
W HHREL DNA, ¥ 2.3.1 B3RP 4y B alifb IR Ak B2 Rl 22 PDA
AR FRIE T, SR AR . W 1 mL G105 1 R R,
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Z, A —X %5 11S ¢ 5 H (8 5 ¥ ITS
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DNA ¥ G 1Y LifgE TAY TREAR RS A RA
F A ) -

(DITS %1 rDNA PCR /"1
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K H 50 uL PCR ¥ 4A & 2.0 uL {fil % AR FL B DNA
MR, 514 ITS1 Fl ITS4(10 pmol/L)% 1.0 pL. ddH,O
21 pL. 2xMasher Mix 25.0 pL, PCR ¥ 4FEF: Wizisf:
94 °C, 5min, 45 94 °C, 0.5 min, ik 54 °C. 0.5 min,
FEAR 72 °C, 50 s, WARPERIIEfH 35 NFFR; 72 °CHEAd
10 min, 4 °C, forever. PCR #/" 477 ¥y 4 °C RHFEAE, —20 °C
TRAFe .
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FA2, F MEGAG.0 I R R TR, iR,
233 R4 &G0

PR SR MEVE W RS TR A TR vk O
1000 mg/L MY#FEFEML, R . EEH . =M 24 51—
FrifEdh, A PUBERR 2 NI R . AHLEIRZHIED
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BB R 2, A EAKAIREGRERR. U LW
FIIR A Am 34 O it 45 W, {87 P R R G T 5 Mk BE 1 A
HETAER -

2.3.4 HeeRK

HERAIE 15.0 mL 154k J5 A BRER T 50 mL 2.0 v,
TEHHRBRMELERIMAZIE 300 mL, mi#AI%K
2 min J&, 4Kk 10000 r/min 0> 2 min, WHL 2/} 10 mL
FREOE FEER, T 100 mL RAH A 40 CCRIBI SR
T, &R
23.5 Al

(V)EEFEME . PR ST b

—Hy 2 40 CHRARLFIITARIE, A 2.5 mL N,
WHERY 1 min )5, i 0.25 pm JEME, EWREET A shitke
RPN, K G BRI 2% (FPD 638 ) 4397 fifi F o

QEER . = MeERE ST

FH 5.0 mL PAEEHIE 2 45(8:92, V:V) ISRk e 36 2
LR /I 3 D T AR A R o R e T, ks in oy — 1y
WAELF R, FH 20 mL AEd+IE 2 6E(8:92, V:V)ilkiE
Ve, VR GRIE TR, AIECAREREARE 2.5 mL,
SRILS

23.6 &gtk

AU . AP 2R a3 Ak 1, 2 )i e
ST 500 v 33 e 2 22 5% B A0 v £ 3 A5 A
2.3.7 ARG RIS BORAAR K BE T 6 R 2 SR E

R R AT BT 1 FEABZR (%) = (1 - CIC)x 100%

C: S R hh BRAR 2 5% B vk

Co: X REAR IR A 25 5% FR R B

3 HZRED

3.1 EHBS FEERSH

K F 18S r DNA AY ITS F 3% I B Bk AT 43 1%
TE o I AE S5 BL AT, BEkk LHY B9340 91 iy 588 bp.
Wt BLAST JPAIEL XS, JFIH MEGA 6.0 3 /F A4 2 &
GEREM, SR WA 1 iR, Wk LHI 5 Rhizopus
Sp.(KX099649. )ik A& 2 fe 3, AR N 99 %, MAREE
(Rhizopus).

MG669211.1
——— MH681101.1
KF800892.1
KF717370.1
HG971776.1
HM212636.1

HQ285601.1
KM225290.1
MH817415.1

MF850360.1

1 KX099649.1
1

LHJ

Bl 1 WKk LHI RGERER
Fig.l Phylogenetic tree of strain LHJ

32 4 MRAGAESHRBELAERETHRARE
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3.2.1 AR &AL B IR

WO B Ry 20 mg/L YR ARAE ARV, TE A IE
7 0.05, 0.10, 0.20, 0.30, 0.5 mg/L ¥Ry R ZGhRUE 145
Mk, WRAHE . LR ARFEWERA RIS IR -3
SANE 3 AER, [FIEHEE AN B2 FE TR He R
2.3.6 A HLBE . AP 205k B e B 3 A EUT, ERE
1 opL, ZriaE 4 B s 24 ) S5 om v Ji %o v ) e T R
Ho EIEILIE 2, & 3. DAREE RS PR, WEmBUA AR,
mlbRE 2R, AR EIH (LR Do S Hras R i
TN, TEAR 2B e S P P, AR A 8 vk [ 0 AR 1Y
AHSE R BOILE 0.99 LU E, Ko 52 48036 A A 24 5% BR R PR
EARER DR
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Table 1 standard curves and detection limits of 4 pesticides

5 RETRFR LRI 11 )3y AHC R r i i B /(mg/kg)
1 GiEa2 Y=1.381x10"X+1432205 0.990 0.001
2 BEAEM Y=2.098x107X+294325 0.996 0.002
3 = Y=1.587x10°X -81026 0.993 0.002
4 JEF] Y=1.359x10°X -62534 0.995 0.003
1
100.1, 1 o0
- 80
86.75 = 70
% 60
)
= 73.39 & 20
< T 30
&
E 60.04 20
10
0
46.69 10 24 48 7
" W A ] /h
nmﬂxl e T
0.0 4.4 8799  13.199  17.599  21.998 & 4 BERR LHI X PURp R 2B R 25 5 (n=3)
& B ) 1] /min Fig. 4 degradation of four pesticides by strain LHJ (n=3)
TE: LHPERE; 2.855E0
K2 2 Firg LB 25 gk
A ~ :‘:.\
Fig.2 Chromatogram of two organ phosphorus pesticides 4 -LTJ.-L%SQ” 1'%
700.0, BEMBEELEC LM NS H FRFMRE, A
s660 XA ESK B 2 M IZE . M2 m BN 4 4
' R, AR AR 2R R B R H AT M ST B EH Sk
s 432.0 HR IR, ARI0 N 28 Rk AR AR B SR H B bR, X
Eww 34 B LA TR ARIEAT A FAE = S8, IR R PRI A 24
d B D AT I e, Z5 AR X W5 AR Rhizopus
164.0 sp.(KX099649. 1) IE L1 B i 0T, AL N 99%, WiEE )&
30.0 > (Rhizopus); UG43 2 kT FEGE . BEPEME . =R | JF
0.0 5.6 11.199 16799 22399  27.998

£ B ) 8] /min

T 3. 4 R
B3 =, AR 2y g

Fig. 3 Chromatogram of triazolone and rancid pesticide
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TR 10, 24, 48, 72h 5, MEZEHKRT 4 Fhs WAk
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PSS ) A ZE 4, PRI BR LHI X 4 o 25 B MR OR w3, X
4 FMRZIBRE S REMEMI 2T, B IK
WCR PR > AR > MR > BEAvaR . b, %Rk
X B PR R AR SO B, ARG SRS AA B 72 h B, [EAR
R 100%, AR50 T EF] 88% . =Mk
85%. BEALIE 50%.

B DR AR 25 A ARG R R A A, e RE AU R
FEWE > JEEEA] > IR > RESEI, Horh, SZBRBROO PR
RO T, TEREFRI AR 72 h i, FEMRAR 100%,
A Ja R LD I LA 255 B IR A ST B8 E 1,
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