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Numerical Taxonomic Studies of Phenol-degrading
Bacteria Isolated from Soil
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Abstract — Sixty five phenol degrading bacteria were isolated from soil and identified. Simility
values calculated on the basis of total 46 morphological, biochemical and physiological charac-
teristics of the isolated strains. 65 isolates were divided into 6 clusters at the 70% simility
lavel. The dominant organisms were belonged to Azotobacter, Pseudomonas and Flavobacterium.
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Table 1. Phenol and p-substituted phenols biodegradation rate* of isolated strains

Strain Phenols Strain Phenols
No. P MP CP IP BP NP No. P MP CP IP BP NP
1 44 26 22 26 17 4 34 87 32 28 36 29 4
2 64 21 14 10 6 3 35 62 29 27 27 29 2
3 47 23 28 36 12 4 36 84 28 21 35 20 5
4 50 20 20 35 15 2 37 71 16 13 29 26 0
5 47 29 20 30 16 3 38 87 24 26 20 21 4
b 72 28 28 29 21 1 39 87 21 26 26 22 o
7 62 25 23 28 17 2 40 84 31 21 34 22 0
8 56 30 21 30 19 0 41 78 23 20 21 23 2
9 41 24 27 27 16 2 41 62 24 4 31 37 4
10 78 29 2 15 10 0 43 94 20 1 0 17 7
11 75 25 26 38 30 0 44 7D 1 20 27 29 5
12 66 27 24 30 31 3 45 69 28 30 29 40 5
13 13 20 13 23 30 0 46 44 26 19 1 25 1
14 59 30 26 36 20 4 47 81 4 36 25 35 5
15 78 20 19 20 12 3 48 66 18 18 26 39 4
16 88 12 30 12 35 1 49 66 27 29 31 17 4
17 84 13 26 29 27 2 50 71 13 21 25 20 O
18 81 23 18 12 20 5 51 75 25 26 27 25 )
19 13 29 27 25 30 7 52 62 28 18 24 29 5
20 56 27 29 29 29 6 53 12 18 20 15 0 4
21 66 27 22 31 25 6 54 81 0 22 16 21 5
22 84 27 22 21 22 3 55 81 12 26 32 22 7
23 47 23 36 24 11 4 Hb 79 21 21 19 20 5
24 13 17 29 8 il 5 57 14 15 22 25 24 6
25 50 13 22 25 27 5 58 50 17 24 25 22 5]
26 78 29 21 29 29 4 59 50 21 28 28 22 3
27 13 26 27 29 28 3 60 78 25 28 25 24 4
28 62 25 27 26 25 4 61 78 16 17 25 24 4
29 81 27 27 33 27 5 62 H9 26 30 34 20 5
30 66 26 30 31 11 3 63 72 28 27 28 30 5
31 12 17 20 14 10 2 64 81 27 21 28 31 5
32 62 20 8 6 6 1 65 84 23 30 26 30 S
33 72 28 23 36 26 3

P: phenol, MP: p-methy phenol, CP: p-chloro phenol, IP: p-iodo phenol, BP: p-bromo phenol, NP: p-nitro phenol.

*Biodegradation rate unit; percent.
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Fig. 1. Dendrogram showing the relationships of isolates based on the S; coefficient.
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based on the Sgv coefficient.
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Table 2, Percentage frequency of positive characters
found in major clusters

Cluster No. 1 2 4
No. of 1solates 28 18 12
Morphological tests
Gram stain{negative) 100 100 100
Cell shape(rod) 100 91 91
Motility 14 33 91
Margine entire 85 83 75
Colonies pink, red 50 65 0
or orange
Colonies surface
Wet 93 100 100
Smooth 85 83 58
Decarboxylase and dehydrolase of amino acid tests
Lysine 0 0 0
Ornithine 7 5 17
Arginine 11 17 92

Biochemical characters

H.S production 0 0 8
Urease 0 0 0
Indole 0 0 0
Voges-proskauer 100 72 83
Methyl red 0 0 8
Catalase 9% 94 100
Oxidase 50 50 75
Acid production from carbohydrates (1% W/V)
Arabinose 0 28 42
Xylose 4 22 B8
Glucose 9 b1 92
Fructose 100 28 67
Lactose 93 0 50
Maltose 1060 11 83
Sucrose 100 28 100
Trehalose 79 17 33
Salicine 18 6 75
Manitol 100 11 75
Sorbitol 93 0 83
Utilization as sole carbon and energy soure (0.1% W/V)
Acetic acid 75 50 67
Adipic acid 25 44 100
Oxalic acid 9% 67 92
Propionic acid 86 28 25
Toluene g6 100 100
Glycerol 89 100 100
Butanol 100 100 100
Growth on simmon citrate agar 14 33 100
Growth on KCN 18 94 100
Antibiotic resistance on antibiotics gradient plate
Ampiciihn 32 56 83
Tetracycline 46 H6 92
Streptomyein 7 11 67
Chloramphenicol 0 11 66
Growth at pH 4.5 4 6 92
Growth at pH95 96 100 100
Growth at temperture 4T 4 11 17
Growth at temperture 44C 100 94 96
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