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Study on the Conservation of Multifunctional Pesticides—Degrading Genetically Engineered Microorganisms
JIANG Jian—-dong, LI Rong, CHEN Kai, NI bin, LI Shun—peng

(College of life sciences, Key Laboratory for Microbiological Engineering of Agricultural Environment, Ministry of Agriculture, Nanjing Agri—
cultural University, Nanjing 210095, China)

Abstract : Chemical pesticides are frequently applied in modern agricultural system to ensure good harvests. However, the extensive use of
chemical pesticides may easily lead to widespread environmental pollution. The control of pesticides pollutants is of great importance because
they are toxic and recalcitrant. The use of microorganisms for bioremediation of pesticides—contaminated sites may prove to be a viable alter—
native to physical and chemical clean—up methods, because a variety of microorganisms are known to utilize pesticides as their sole carbon or
energy source. Because of the various kinds of pesticide —residues present in environment, multifunctional genetically engineered microor—
ganisms (GEMs) play key roles in the bioremediation of pesticides contaminated sites. However, the difficulty of the conservation of Gram
negative GEMs would be an obstacle to the application of GEMs. Our previously constructed GEMs cabaple of simultaneous degrading methyl
parathion and carbofuran belong to Sphingomonas genus. The genetically engineered bacterium declined quickly in liquid medium because it
was easily polluted and the conservation of GEMs in liquid phase was dissatisfaction. So it is necessary to find some solid carriers which can
absorb a large quantity of GEMs and keep the livingness of GEMs. Plant ash, vermiculite, mica, kieselguhr and zeolite were used as solid car—
riers to study the conservation of the GEMs. The maxium adsorptive amount of GEMs of every carrier was studied and it was found that plant
ash had the maxium adsorptive amount of about (19.7£8.78~33.1+5.32)x 10" CFU -g™". The effect of different carriers, different inoculum
amount and protection additive on the conservation were also carried out. It was found that plant ash was the best carrier. The number of
GEMs in plant ash was kept above 10" CFU-g™ in 120 days. The GEMs conserved for 120 days could still degrade methyl parathion and car—
bofuran completely in 25 days in soil pot experiment, indicating that conservation had not any negative influence on the GEMs’ application.
It was economic to inoculate 10° CFU - g™ plant ash GEMs for conservation and addition of protection additive to plant ash would not promote
the conservation significantlly. This work will provide some useful information for the conservation and application of GEMs.
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Table 2 The maximum amount of GEMs adsorbed

by different carriers
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Table 1 Selected properties of the soil tested

pH {H FiHlbk/g kg FEK /% BAlUgkg!  ANAMEZAUmg kg Bl/gekg!  MUARE/mg kg Bl/grkg? B /mg kg
7 13.6 32.40 0.79 75.62 0.19 4.02 17.54 102.4
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Figure I Number of GEM cells on different carriers in different times
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Figure 2 Effect of the inoculum amount on the

conservation of GEM cells
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Figure 3 Effect of protection additive on the

conservation of GEMs cells

2.5 FEEEAIN HER IR

R T AECRAF SR TR B 0 ) o i, WA S
) TR B A S P el P R SKH G A R IO R f 24 g o
AR, TR R R TR R A KT 4 v 1) R foge A7 1
HEFT TS, AR TR B 4 122 280 A 34 4 A
R R 7.1x10" CFU-¢”' T4, MK 4. 5 7]
SR RE A P e 225 K T - 3 b 0 LTI R i, T
AR A R 438 P 280 25 d 29 30% 1 HH 3
X 1 A A , 3 T B A K B 3 P A 1 1 5 1
A=W T 53 B X BB 25 SR

W R, X B A P AD 3 b 78 R AS
it 10 d, MKI P REAR TR 2L 25 d 224 ARAERTIS
TRETR IR ARRCRAN 2 o B PR 25 (A B AL
R T ARKE 1, TREREN TRk K
PR30S, SREHAR KPS 3 P oA 3B R AN T
HZERESE . WE 4 FIK 5 dhikn] LG H i
SE G E R LG TRE R DA IR SR A 1 2 K
i), PAAR 2475 KB -5 A K B 38 v 58 B I s 11
FHEZEAZ . X TR TR R & A2 a PR
SRR AT R NG, PRS2
IR AN, IS RA st i A AP 3R . AR B 3K
SRR A T R it P 2 E 0 0 T e 1 A 4 T )
PEM TG Y A T RS2 2B Al A 4 e
FARFAF 25 22 P R A MR, U A 78 FH (R 2575 e A )
BRI, ANE R E RS F MM
B SR BT R B R S A T 5

PR TR R R ) ) TR R AR,
KR K L 20 d F115 d 5 BN BERI 2] T



1690 AR SE : ZIIRER 2 I TR R O ST

2008 47 H

PRI , 1% AT BB TP RO & B BR 1 2 T T2
BRE e BRI AN 2, (L TR PR A P RD L3 rh R e 00
FARF L, R TRRELETA SO R,
L ) R W T T A I 52 B o7 FH AN 2 PR 050
TR A2 A ), AT ARG R TP T

9
8
- 7
jzﬁ 6 -
Elﬂ 18]
£ 58
=l ]
¥ 4 =
| 3
R 2
1
O & 0
0 20 40 60 80 100 120
t/d
-~ MP-CK — MP-GEM
—A- Cf-CK & Cf-GEM
©- MPhq-GEM & Chq-GEM

%= GEM cell number
MP-CK >y FH X B -+ A AT s MP-GEM Sy FH X Bt
T IANBIR ; MPhq—GEM S HBERT BE - 78 I A7 i BTV 5 G-
CK AR L ARANE ; Ciha-GEM Sy WiiiiF L A ARA 7 B B
V& ; CE=GEM R W F4 4 S h1 T K ; GEM cell number Ay 4H 7 %5
i, Tl

B 4 TRt B X R AN Rk R A O P R
Figure 4 Biodegradation of MP (50 mg-kg™) and carbofuran
(25 mg-kg™) in sterile soil by GEM cells.

(The data are meanszstandard deviation for triplicate treatments)
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(The data are means + standard deviation for

triplicate treatments)
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