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Screening of Lead Resistant Microorganism and Preliminary Study on the

Effect of Repairing Lead Polluted Soilby EDDS Chelating Induced Ryegrass
CAO Tie- hua', MU Zhong- sheng', WANG Shu- ping’, YAN Hai- yang',
LIANG Xuan- he', FAN Zuo- wei', JIN Rong- de'*
(1. Jilin Academy of A gricultural Sciences, Changchun 130033;
2. Longjing A gricultureal Technology Extension Center, Longjing 133400, China)

Abstract: Two strains of bacteria (CJ1, CJ2) and fungi (ZJ1, ZJ2) were isolated from the lead- contami-
nated soil to investigate their efficacy in decrease lead- contamination. After liquid cultivation in the medium
containing high levels of lead, the lead removal rate of each strain were reached at 60.6%, 51.3%, 78.7% and
47.2%, respectively. Then, two strains (CJ1 and fungi ZJ1) which showed the highest removal rate were se-
lected for further study. Two strains, ryegrass, EDDS (ethylenediamine succinic acid) and chelating agent was
combined at different composition to study their efficacy in lead uptake. It was found that combining EDDS
with ZJ1 showed the best efficacy and the lead content in the roots and leaves of ryegrass were increased by
7.7 times and 10.68 times compared to control, respectively. In a conclusion, the application of ryegrass with
combined treatment would stimulate lead uptake by absorption and transmission.

Keywords: Microbial screening; Chelating agents; Plants; Removal rate; Absorption

2012-08-13
(20100722)
(1974-)

E- mail: 1961552022@qq.com

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



33

6 EDDS
(-6l 1.4
CFU  3.6x 10°
CFU/mL 1 mL
(=101 (=121 40 mL 30C 3d
[13-14] 28°C 7d 660 nm
o o 6 000 r/min 10 min
(4 EDDS o
EDTA EDDS 25 mL o
EDTA . Huang !5 EDDS o
0 3 0
- 1.5
131
1800 mg/kg 30 mg/kg 22°C, N
EDDS:EL 1:0 . 5mm 1 kg Pb(NO,),
o 300 g/kg 10 d.
2 60%
2 (CI1  ZJ1)
° 8d 20 mL
EDDS 2 o 2 mmol/kg (
)EDDS 6
° Pb300 Pb300+EDDS Pb300+CJ1 Pb300+ZJ1
Pb300+EDDS+CJ1 Pb300+EDDS+ZJ1., 3
1
7.14,
1.1 22.30 d.
1.6
18.7 g/kg 1.28 g/kg
CEC17.5 cmol/kg 90.1 o 3
mg/kg 8.7 mg/kg pH7.2, o o
(Perennial ryegrass) 5
1.2 2.1
lg 100 100 | 14
mL 30C 30
min < | 13 E
0.1 mL 8w i’ $
[Pb (NOs),] 0.200.400.600.800.1 000 = *$
mgL LB PDA | &
3d. ) 20 | I.
1.3 0 o
(LB g/L) 50g
10g 10g 20 g pH 6.8~7.2, 1 4
1000 mL. (PDA
g/L) 200 g 20¢g 20 g. 4 ) 5

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



34 37
cJ1  CJ2 2 ZJ1  ZJ2, 2 EDDS ZJ1 131.1
400.600mg/kg mg/kg 127 mg/kg 7.7 10.68
800 mg/kg o
o 1 LB 3d o
PDA 7 d o
o ClJ1 2
;’ 100
60.7% ZJ1 =
78.7%. 2 % El
o | sz
0 11 ) c 8§ & & § 3
wrhRaR 8 g
3
2.2 EDDS 2.3 EDDS
600
:: 450 (
é %00 | 4)0 5
g . EDDS
150 |
. L Ij _ e 164.5 mg/kg 1.47
g £ g 3 5 S EDDS ZJ1 1.51 o
- P 2
RAET AR = = o
2 o
200
o 2 § 150
160 mg/kg é -
5 [5] ( 50
0
500 mg/kg) CK EDDS cJl In EDDS+CJ1 EDDS+Z]1
500 mg/kg & TS
: 4
o 2 EDDS 414.3
mg/kg 26 3
1.54 .72
EDDS 32 4
5 78.7%  60.6% o
- EDDS ZJ1 EDDS
3
EDDS 58.2 mg/kg N N
4.89 N ( . ) o
1.73 2.08 EDDS
- EDDS ClJ1 ( 50 )

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



50 37
3
o o
o o
o
8
o
o o
3.2
[
[7. 2012(15) 4.
O ’ 2] . ol
( N N ) ( N 2000(5) 8-10.
)N ( N I ( N 3] . 1.
)\ ( )il 2008 34(4) 21-23 .
(4] ™M .
2002 6 .
’ (5]
3.3 v
1999 46 .
m, [6] : up
. 2001 37(3) 53-55.
. . (71
[7. 2008 34(5) 1-4.
( 34 ) [10]
EDDS [J7. 2010 23(1) 15-17 63.
[11] . EDTA EDDS
° 7. 2006 38
(5) 619-625 .
[12]
[1] 1. 2009 27(3) 40-43 .
[J7. 2011 36(6) 59-62 . [13]
[2] . 2011 42(8)
[J1. 2011 34(6) 125-128 . 101-107 .
3] [14]
[J7. 2009 18(2) 777-782 . . 2005 37(2)
[4] .4 152-157 .
. 2007 21(3) 73-76 . [15] huang J W, Chen J, Berti W B, et al. Phytoremediation of
[5] Pb lead-contaminated soil: role of synthetic chelates in lead phy-
[J7. 2008(2) 17-21. toextraction[J] . Environ Sci Technol, 1997(31):800-805 .
[6] [ a] [16] WulHsuFC,CunningharmS.Chelate-assistedPbphytoextrac-
[J7. tion:Pbavailability uptake andtranslocationcon-straintsJ]. En-

2008 45(3) 485-490 .

(7]
1.
(8]
o1
(9]

[ .

2011 28(1) 66-68 .
13

2011 42(9) 1041-1044 .

2010 41(6) 64-67 .

vironScienceTechnol199933(11):1898-1904.
[17] Hiroki, M. Effects of heavy metal contamination on soil
microbial populat ion [J] . Soil Science and Plant Nutrition,
1992(38):141-147 .
(18]
[I7. 2003 22
(4) 408-411 .

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



