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Table 1 The analysis of pakchoi biomass and Pb content on different treatment
I L Hi 3 Pb & /mgekg!  M# Pb & /mgekg!
Rl /d S| HUBR AL/ B P /om ' - )
. . . . Pb content in Pb content
Sampling time Treatment Plant biomass Plant height ) _
aboveground tissues in root

7 CK 5.2+1.39 a 6.940.71 a 5.06=+0.39 ¢ 6.014+0.15 ¢

A 4,711.25 a 5.440.79 a 56.20+1.21 b 78.90+1.26 b

B 5.1+1.76 a 6.1+1.11 a 79.31£0.91 a 107.04+2.21 a

14 CK 10.8+1.72 a 9.3+0.62 a 5.26. £0.63 ¢ 6.3940.29 ¢

A 8.7t1.10 a 8.1£1.04 a 77.5240.76 b 94,134+1.45 b

B 9.9+1.51 a 9.1+£1.92 a 91.37+1.54 a 118.514+1.82 a
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Continuing Table 1
TN L/ e HUBR 2t HibkE g om L PO merket B PD A AL ke
Sampling time Treatment Plant biomass Plant height Pb content in Pb content
aboveground tissues in root
21 CK 18.24+1.45 a 14.94+2.37 a 5.74+0.66 ¢ 6.65+0.59 ¢
A 15.64+1.65 a 12.7+1.13 b 83.72+1.59 b 114.65+1.29 b
B 16.5+1.37 a 14.2+1.42 a 118.55+1.38 a 136.3842.44 a
28 CK 24.7+1.52 a 19.4+2.05 a 6.56+0.35 ¢ 7.15+0.42 ¢
A 21.4+1.91 a 15.24+1.44 b 95.97+0.82 b 125.45+1.36 b
B 22.8+1.73 a 18.84+0.71 a 126.21+1.37 a 142.7641.67 a
35 CK 30.3%1.46 ¢ 22.1£1.83 a 7.23+0.64 ¢ 7.46+0.22 ¢
A 24.0+1.39 b 18.5+1.13 b 111.244+2.52 b 138.3542.36 b
B 27.1+£1.20 a 20.240.89 a 134.53+1.79 a 161.164+1.72 a
42 CK 38.8+1.52 ¢ 27.8+1.79 a 7.75+0.37 ¢ 8.15+1.16 ¢
A 30.7+1.01b 22.4+1.21b 124.63+2.41 b 147.624+1.14 b
B 33.7+1.23 a 25.6+1.02 a 156.474+1.51 a 176.554+2.39 a

T R B E SOR M 07 22 AT I 3 /NS Ak (au b o UK 22 57 35 (P<C0. 05).,

R .

Note: The data in form is mean value & variance, three parauel measurements;lowercases(a,b,c) represent significant difference( P

<Z0. 05). The same below.
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Table 2 The Pb residual quantity in rhizosphere soil of different sampling time
b 3 K HEAT ] Sampling time/d
Treatment 7 14 21 28 35 42
CK 42,7440, 15 ¢ 41,0340, 47 ¢ 40.62+0.98 ¢ 39.1040. 05 ¢ 38.0740.13 ¢ 37.99+0.35 ¢

A 560.67+2.43 b 526.50£3.76 b

B 534.61+4.36 a 492.98+£2.56 a

511.684+2.42 b

482.63+3.22 a

503.45+£3.65 b 483.65+4.18 b 472.04+2.53 b

469.76+2.06 a 455.59+3.04 a 429.70%3.08 a
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Table 3 The analysis of soil enzyme activity on different sampling time

SRAENTE]/d Ab JI ity o Pl 2 il B ALt i A AL A
Sampling time Treatment Urease Phosphatase Invertase Catalase

7 CK 10.12£0.39 b 1.38+0.08 a 46.06+1.39 a 2.14+0.15 a

8.03+£0.73 ¢ 1.2440.07 a 43.24+1.21b 1.8740.06 b

12.43+0.28 a 1.31+0.11 a 48.31%2.07 a 2.26%0.21 a

14 CK 11.33+0.12 b 1.434+0.17 ab 46.96+1.63 a 2.39+0.02 a

8.79+0.36 ¢ 1.31£0.04 b 43.88+2.76 b 1.934+0.05 b

13.95+0.88 a 1.544+0.12 a 48.3740.54 ¢ 2.43%£0.11 a

21 CK 11.92+0.44 b 1.4940.37 a 47.63+1.66 a 2.42+0.03 b

9.16+£0.71 ¢ 1.374+0.13 a 45.31+£2.59 b 2.0740.09 ¢

14.51%0.83 a 1.624+0.42 a 49.89+1.38 b 2.65+0.04 a

28 CK 12.76+0.95 b 1.584+0.05 a 48.25+2.35 a 2.45+0.02 b

A 9.944+0.51 ¢ 1.39+0.04 b 47.9740.82 a 2.1640.07 ¢

B 15.8640.22 a 1.684+0.21 a 53.214+1.73 b 2.73£0.08 a

35 CK 13.37+0.19 b 1.6140. 32 ab 50.23+1.08 a 2.46+0.07 b

A 11.15+0.47 ¢ 1.454+0.13 b 49.14+1.52 a 2.19740.05 ¢

B 17.10£0.93 a 1.72+0.07 a 56.424+2.79 b 2.68+0.11 a

42 CK 14.85+0.88 b 1.70+0.19 a 53.75+1.37 a 2.54+0.09 b

A 12.47+0.76 ¢ 1.4140.21 a 51.44+1.86 b 2.2370.06 ¢

B 18.7740.41 a 1.834+0.32 a 60.754+2.33 ¢ 2.9740.09 a
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Field Test of Bio-remediation of Lead Polluted Soil by
Pseudomonas aeruginosa Strain M2 Combined with Pakchoi

JIN Yu'? ,QU Juan-juan',YAN Li-long' ,SUN Xing-bin’
(1. College of Resources and Environmental science, Northeast Agricultural University, Har-
bin 150030;2. School of Municipal and Environmental Engineering, Harbin Institute of Tech-
nology, Harbin, Heilongjiang 150090; 3. College of Forestry, Northeast Forestry University,
Harbin, Heilongjiang 150040)

Abstract: For the bio-remediation of Pb pollution in soil,a strain of Pb tolerant bacterium. Pseudomonas aerugi-
nosa M2 was inoculated to field cultivated pakchoi and its effects on the lead absorption by pakchoi in Pb con-
taminated soil was investigated. The results showed that: M2 vaccination could reduce the inhibition of soil Pb
pollution on the growth of pakchoi and promote absorption of Pb in soil, the plant biomass and height were in-
creased by 7% and 12% ,respectively. At the same time, the soil Pb residual quantity in rhizosphere reduced a-
bout 7% compared with non-inoculated groups. Throughout the growth period of pakchoi, for the inoculated
groups,the soil urease and invertase activities were increased. In conclusion,inoculating with Pb tolerant bacte-
rium Pseudomonas aeruginosa M2 to Pb polluted soil could promote the bio-remediation of Pb by pakchoi in
soil.

Key words: pakchoi; Pseudomonas aeruginosa ; Pb pollution; bio-remediation



