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Fig.1 The change of removal percentage of pyrene in soil
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Fig.2 The content of pyrene in alfalfa according to time
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Table 1 The content of pyrene remaining in soil mg/kg
Ab e i The content of pyrene
Treatments 5d 10 d 15 d 20 d 25 d 30 d
g Alfalfa 91.44+4. 30 77.934+6.70 66.0442. 30 56.00+4. 30 48.14+3.10 41.72+4.70
Btk P6 84.72+3.30 65.70+4. 10 49.53+6. 30 37.914+5.70 29.92+4. 30 24.31%6. 30
- fE P6-alfalfa 82.20+3.70 58.61+5. 30 38.34+3.70 21.67+3.40 12.4045. 10 7.1244.30
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Fig.3 The change of POD and PPO activities

in alfalfa according to time
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Table 2 The activities of catalase and polyphenol oxidase in soil

it F AL A’/ (mL/ ) Z W AL/ mg/g)

Aisf 1] /d Catalase Polyphenol oxidase
Time T R T R-E 7S PR A
P6 P6-alfalfa P6 P6-alfalfa
5 2.1743.30 2.2843.50 0.03%+3.30 0.06£2.60
10 2.3245.10 2.564+2.70 0.05+4.10 0.09+3.70
15 2.4643.10 2.7243.70 0.06+3.20 0.12+4.10
20 2.524+4.10 2.8943.30 0.07+3.20 0.15+4.70
25 2.86+3.30 3.03£2.60 0.0944.30 0.19+3.10
30 3.05+4.70 3.354+3.10 0.11+3.30 0.23+£5.10
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Table 3 Microbial populations in the bulk soil

and the rhizosphere fractions cfu
‘ B bk P6 W k- E 18 P6-alfalfa
i 1] /d — - I
Time HE T 4 HE T 4 HRLBR 1 1
Bulk soil Bulk soil Rhizosphere fractions
5 4,20X10° 1. 78X 106 3.21X10°
10 1.31X10° 8.46X10° 1.96X10°
20 5.79X10* 7.73X10° 4.03X108
30 4,11X10" 5.41X10° 1.72X10°

D Jr A Ab B AR v 22 A ad 15% Standard deviation was no more

than 15% in all variants.
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Promotion of pyrene removal from soils by plant-microbial association

LU Si-jin HE Li-huan

Department of Ecological Environment Monitoring s China National Environmental

Monitoring Centre ,Beijing 100012,China

Abstract Pyrene-degrading bacteria along with alfalfa were studied for their potential in removal of
pyrene contamination from soil. 43. 49% of pyrene was degraded by P6- alfalfa association at 20 d. In
contrast,23.46% and 15.21% of pyrene was only removed by strain P6 and alfalfa, respectively. It was
indicated that the P6- alfalfa association was more effective in removal of pyrene. The pyrene was also
both detected in the shoots and roots of alfalfa,and more pyrene was accumulated in the roots than those
in the shoots. Through analysis of pathways of pyrene removal, this enhanced removal of pyrene by
plant-microbial association might be the result of alfalfa promoted microbial degradation. The POD (per-
oxidase) in plant roots was higher than that in shoots,and the PPO (phenol oxidase) in roots was lower
than that in shoots. The catalase and polyphenol oxidase activities in soil were both higher in planted soil
than unplanted soil. And the bacterial populations in soil,especially in rhizosphere were also inspired by
the growth of alfalfa. These could be explained by the rhizosphere effect. This enhanced dissipation of
pyrene in planted soil might be due to increased biological activity in the rhizosphere. Therefore, bio-re-
moval of pyrene in the contaminated soils was feasible using alfalfa.

Key words soil; plant-microbial association; phytoremediation; pyrene
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