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ABSTRACT 
A biosurfactant-producing bacterium isolated from clay soils was investigated for its effects on the 

plant growth characteristics and heavy metal removal. A pot experiment was conducted for investigating 
the capability of the biosurfactant-producing bacterial strain Rhodococcus sp. to improve the plant growth 
and zinc, copper and cobalt uptake of tomato in soil artificially contaminated with different levels of Zn, 
Cu and Co (50 ppm kg_, for each element). 

Data revealed that bacilli gave a highly percentage of the bacterial isolates (38.7%) followed by 
micrococci group (34.4%). While, short rods Gram negative presented 16.1% of the total isolates. 
Moreover, both of the long rods Gram positive and filaments bacteria presented 5.4%, respectively. 

The morphological characteristics of pure isolates indicated that Gram positive presented 84.2% of the 
total isolates. While, the Gram negative represented {15.8%) from the total isolates. 

Thirty three isolates were tested for biosurfactant production. Only 6 isolates had potential to degrade 
the diesel oil after 3 to 5 days with a different degree of degradation. 

The percentage of the height of emulsified layer (em) after 3 and 5 days of incubation period of the 
selected six isolates showed that isolate Sm2-4 gave the highest emulsification percentage (91%) after 3 
days of incubation period. While isolates Sm I- I, Sm2-3 and Sm2-8 gave the lowest emulsification % 
reached 71% after 3 days. Both of the two isolates number Sm2-12 and Sm2-9 recorded the second 
category of emulsification percentage and reached 88% after 3 days of incubation period. 

Growth parameters of tomato plants grown for 60 days after treatme~t with heavy metals and bacterial 
treatments were studied. At the beginning, tomato plants of all treatments nicely grew with no nutrient 
deficiency symptoms. 

Plants of less than 26 em in height were detected with a plant left without treatment (control). 
Recommended fertilizers N, P, and K stimulated plant growth and resulted in 38.4% increase in height of 
60-day-<>ld plants. While, plants fertilized with the recommended dose of NPK, inoculated with 
Rhodococcus sp. and treated with a mixture of Co, Cu and Zn sulphate 15 days after planting gave 57.1% 
increase in plant height when compared with untreated ones. 

Root sizes ranged from 2.2 to 6.8 em' depending on treatment and plant age-dependent. 
Root and shoot biomass yields increased as a result of inoculation and I or heavy metal treatment. 

When Rhodococcus sp. and heavy metal salts (50 ppm concentration) were applied in the presence of full 
dose ofNPK root and shoot dry weights were 84.2 and 193.3% higher than those of the control. Also, 
when Rhodococcus sp. and heavy metals were applied 15 days after planting, root and shoot dry weights 
were 118.4 and 222.1% higher than those of the untreated ones. 

Tomato plants bore considerable number of leaves. Plenty of those (83 and 92 per plant) was produced 
by plants received full dose of recommended fertilizers together with incorporation into soil of the tested 
dose of three heavy metals. 
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1. INTRODUCTION 
Surfactants are amphiphilic compounds 

contammg both hydrophilic and lipophilic 
moieties. Due to their dual natore, surfactants tend 
to partition into the oil-air or oil-water interface to 
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reduce the surface and interfacial tension and 
stabilize newly created interfaces. Surfactants can 
be derived from both chemically based 
("chemical surfactants" or "synthetic surfactants'') 
and biologically based (biosurfactants) sources 




















