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This study investigated the factors that determine the dynamics of bacterial

communities in a complex system using multidisciplinary methods. Three phenol-degrading,
phylogenetically different bacterial strains were used. Two metrics, J parameter based on kinetic
parameters and * interspecies interaction’ , were compared to predict which strain would become
dominant in a SME. Population densities of strains used in SMEs were enumerated by real-time PCR
techniques and were compared to predictions made from those two metrics. These results demonstrate
that the effects of interspecies interactions within microbial communities contribute to determining
the dynamics of the microbial ecosystem. The supernatant of strain C8 (C8SP) repressed
significantly the growth of strains R2. Of the C8SP fractionated with different molecular weight and

organic solvents, the fraction less than 500 Da in the H20-soluble components repressed the growth
of strain R2.
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SME-I

strains

supernatant of strains

Pseudomonas sp. P-8
Acinetobacter sp. c26
Variovorax sp. HAB-24

P-8 €26 HAB-24
140 + 35 105+ 11 40+ 5.0
180+ 90 100+3.0 160 + 90

74+13 38+8.6 153+8.9

SME-II

strains

Pseudomonas sp. LAB-06
Acinetobacter sp. c26
Variovorax sp. HAB-24

strains

Pseudomonas sp. LAB-06

supernatant of strains
LAB-06 c26 HAB-24
93+73 105+ 11 77+ 8.4
71+6.8 100 + 3.0 160 £ 90
180 + 90 38+ 8.6 153+8.9
SME-III
supernatant of strains
LAB-06 chemo32 HAB-30 Mixed supernatant
93+73 103 + 41 87+ 12 103 + 8.5
75+ 6.3 100 + 50 4817 85+ 16
22+64 160 + 35 140 + 33 105 +4.8°
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