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Bioremediation on the Soil Contaminated by Methamidophos, Acephate and Isocarbophos by Hyphomicrobium
sp. MAP-1

WANG Li'?, LING Qi', WU Chang-nian', LI Shun—peng’, JIANG Jian—dong?, WANG Min'

(1.Department of Environment and Energy Engineering, Anhui University of Architecture, Hefei 230022, China; 2.Department of Microbiol—
ogy, Key Laboratory of Microbiological Engineering of Agricultural Environment, Ministry of Agriculture, College of Life Sciences, Nanjing
Agricultural University, Nanjing 210095, China)

Abstract: The ability of bioremediation on contamined soil by methamidophos, acephate, and isocarbophos for Hyphomicrobium sp. MAP-1
was assessed under laboratory conditions. It was found that the gram-stain—negative strain MAP-1 could well colonizated in soil, and concen—
tration of MAP-1 only decreased by one order of magnitude after 15 days, when inculating MAP-1 into soil at the inculum size of 1x10’
CFU- g™ soil. Under these conditions: non—sterilization soil, 30 °C pH 6.8, the inculum size of 1x107 CFU-g™ soil, the strain MAP—-1 was able
to completely respectively degradate 100 mg kg™ methamidophos and 100 mg-kg™ acephate within 9 days, completely remove 50 mg-kg™
isocarbophos within 13 days. The addiation of methanol or increase of inoculum of strain MAP-1 in soil, could accelerate the degradation of
three organophosphorus pesticides. Whether the soil was flooded or not, no notable effect on degradation was found. Between 20 °C and 30 C,
the strain MAP-1 could efficiently remove three organophosphorus pesticides from soil. Adding the strain MAP-1 to soil, in the tenth day, the
actitivity of dehydrogenase, invertase, and urease, inhibitted by 100 mg-kg™ methamidophos or 100 mg kg™ acephate was recovered to the
lever without pesticide, oppressed by 50 mg kg™ isocarbophos was also restored to a great extent. As a result, it was feasible for applying the
strain MAP-1 to reduce the potential risks on soil by methamidophos, acephate, and isocarbophos.
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A PUBEA 2 B G SE g & B, ARk MAP-1 RETE 5 d
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1.1.2 kil 15

M IR A VLR E KRR E . NR)Z T (0~10
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PL 3 APATEHEE 191 (B 55 1 22 (MeansSD ) &
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2 EREHH
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LIGEERANER 1 7E 15 d )5 P RIS BT

M T 1 ANBUR Y, H7(1.83+0.25)x10° CFU - g™ soil , 1t
ARk MAP-1 7 38 REAS I 10 27l
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Table 1 Monitoring of degrading strain MAP-1 in soil

AR E/CFU - ¢ soil

AR X b
0 0 (0.82+0.05)x10”
7 0 (0.58+0.03)x10”
10 0 (0.37+0.05)x107
15 0 (1.83+0.25)x10°
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Figure 1 Degradation of methamidophos by strain MAP-1 in
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sterilized and un—sterilized soil
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Figure 2 Degradation of acephate by strain MAP-1 in sterilized

and un-sterilized soil
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Figure 3 Degradation of isocarbophos by strain MAP-1 in

sterilized and un-sterilized soil
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Figure 4 Effect of supplement of carbon only or carbon and
nitrogen source simultaneously on degradation of organophosphorus

pesticides by strain MAP-1 in soil
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IR AR ETE 1x10° CFU - g™ soil B, = Fjfe 2y
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Figure 5 Effect of inoculum size on degradation of

organophosphorus pesticides by strain MAP-1 in soil
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Figure 6 Effect of temperature on degradation of organophosphorus
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WERRARAE 26.6%~45.2% 22 8], P BHTE LI BEE )L
AMRSETS , A3 =B 25 B i R iR B B R 30 °C
2.6 FKFIIEFKE M E R MAP-1 BEfE LIEE
BER AR

SEEGEERANE 7, BACKREFMAEBACKRE T, -
3£ 100 mg kg™ HH et . 100 mg-ke™ 2t H B A1 50
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R T A U ACIRAS AN i B R =R BLEE A
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Figure 7 Difference of organophosphorus pesticides degradation by

strain MAP-1 in flooded soils and non—flooded soil

2.7 Bk MAP-1 3TEHUBHE FI T EEE M ARERR
SO ZE SN GG 2, FIAINAR 25 19 B4 X BE ZH AH
Fb L T AR 250 R in MAP-1 F9 T 0 2 = 98 3t At
R AR DR T 0 15 P B LR B T LR R, A L e
f# 1 100 mg-kg™ HI #4100 mg-kg™ £k HT i i Fl
50 mg kg™ K HEHREME, ZE55 10 d AT G 25 0 i) 1198 = Fif
BTG o RS AR 250 B2 HE , 7E 3 P oin AT RR
MAP-1 FRfeft - SF 00 000 . b 6 R JOR 6 174 7% 75 38
TRERE, Hh B MAP-1 4 2B fiehk+
MAP-1 2 = Ff - S 36 M TR AR 2 HiT i 7K

F(P>0.05), {HKREREBE+MAP-1 41 = Fp -+ 58 15 P
W R 58 R Z A 25T K (P<0.05 8 P<
0.01), X AT RER4S 10 d i, HHUKIERBHE A D5k
B, DAL X =l SRS 5 7 — 2 (O P AR

3 itig

] P58 B R AR 24 5% B R TR R TR Bk 2
IREE 5 YL ) — RGO 1% o 5= [RBA MR PR FE NS BR o
VR A A PR A 2% SR R AV A L (R 22 R
0 AT T A PR T B A BB T 38 R A S e R
PR AR BRI R R, ol , e H3h A
B 1x10" CFU - g soil #5224 AN LA H 5,
IR BE 2 R 2 ARG TR S,
FoA TR 22 [CRAME T MAP-1 L) 1x107 CFU - g soil (1)
WA T -, BRIl 15 d 5 &P HE I kR MAP-1
WHEAUTRET 1 MR, UL ARMAP-1 78 13
TG RE I RC0M , IX AT REFIT A AR MAP-1 FEER A4 40 i
SEA G, TERDHEISE S, AL Hyphomicro-
bium sp. MAP-1 J&—Fj £ K G218 1Y ZEE SR A 1, 1
TEE A R SRS 0 38 EA R,

FH e . T Yl A0 /A e i Al 110 ol A A B e F
A EAR AR T 43 25 T E B, k432 1Y
Rok e AT PH T = A AL AR 2475 e IR IE S 5T
H AR AR DL GE . 760 FBFSE 7 T IS i R 7T RE
TSI A IR A R 75 SR AR N 15T 2 T - RS A
RG22, FTLIGE R 53 25 0 R Ak TR AR TE BT & A5 P e
BT BB AR TS YL TS5 5 PR o Y i 25 B
RIS N EBCEARATCE KR, ARS8
SIS IR A TR b MAP—1 R A 250tk F et L 2
o P ¥ Al R K i B W A P Y R AR, R R AR
MAP-1 REF AT Hb i [ -+ HE AT 2 PRI AR 474 & ¥4
AVEH.

R 2 Fbk MAP-1 Xt FR B | Z Bt FR RS AN /K BRFR BN ) L R BEE M RO AR BR

Table 2 Relief of effect of methamidophos, acephate and isocarbophos, respectively on several enzyme activity in soil by the strain MAP-1

A B /g -+ h! K /mg g ' IR pg- g -h
B IR 4.75+0.05a 2.34+0.03a 1.25+0.02a
FH il it 1 1.20+0.02b 1.02+0.03b 0.47+0.01b
FH e+ MAP-1 4.32+0.04a 2.22+0.03a 1.39+0.03a
LT BT HE 2.37+0.03b 1.18+0.02b 0.87+0.02b
T e+ MAP-1 4.53+0.03a 2.42+0.06a 1.22+0.01a
N RS 1.760.02¢ 1.27+0.01¢ 0.66+0.01b
IK W B+ MAP-1 3.94=0.01b 1.98+0.02b 1.08+0.04a

T : RISV PR [R TR R ) — A 2 AN [l b BRAF (IR B PERT IR ) 22 1) 22 57 8.2 (P<0.05 ).
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4 g

TESCIR 3 551 X AR MAP-1 &5 H ek L &
Pk BB FIK B B e v e - 3 (R R 1 061 7 P-4, 518
.

(1) % [ T MAP-1 75 - 3 7% fig
B, DL 1x107 CFU g™ soil AR EHR T 13,15 d
JEAURRET 1 A9,

(2) B UK 53 15 O I A 17 0 FH T HH el . I H
J R RN K B B e v G 3B AE S WF5E . TRI PR MAP-1
AT R R L TR H e i R K B B 3t 7 1 8
TR, 9 d AT 43K 4% 100 mg kg™ e |
100 mg-kg™ 2 Mk H! el 58 4 A, 13 d P -3 50
mg - kg™ KR I 58 R
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