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Variations of diversity and tolerance indicies of heterotrophic
bacterial communities in Naktong Estuary
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ABSTRACT: To determine the characteristics of heterotrophic bacterial community in estuarine eco-
system, water and sediment samples were taken from Naktong estuary. All isolates were compared with
73 characters and described by cluster analysis. With same characters, 30 reference strains were able to
divide into approximate species level at 80% similarity (S value). Diversity indices (H1) of sediment col-
umn isolates were higher.than water column isolates. The bacterial community commonly appeared in
water and sediment column was reduced with going to downstream. Tolerance indices for temperature
(Pt) and salinity (Ps) were also higher in sediment isolates than in water isolates. The bacterial com-
munity in sediment column is believed to be composed with diverse populations compared to water col-
umn and maintains its stability against various environmental changes with high physiological tole-
rances,
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Fig. 1. Sampling sites in Naktong Estuary
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Table 1. /dentification characters for heterotrophic bacteria isolated from Naktong Estuary

Morphological characters;

cell shape, cell size, cell arrangement, motility, Gram stain, colony form, colony size, pellicle formation, pig-

ment, different pigment on gelatine, starch, and tween 80, diffusible pigment

Cultural characters;

growth in/at gelatine, 4 C, 37 C, 44 C, pH 4.5, pH 9.5, 0% NaCl, 1.5% NaCl, 3.0% NaCl, 5.0% NaCl, 10.0%

NaCl, KCl (equimolar to 0.8 or 1.6% NaCl)
Biochemical characters;

indole test, MR-VP test, oxidase test, catalase test, urease production, digestion of casein, citrate utilization,
sensitivity to KCN and sodium lauryl sulfate, OF test (oxidative, fermentative, anaerobic gas, aerobic reduction

of bromothymol blue, anaerobic reduction of bromothymol blue, aerobic alkaline production, anaerobic alkaline

production), reactions on triple sugar iron agar (acid butt, acid slant, gas production, H2S production), reduction

of nitrate (to nitrite, nitrogen gas, and ammonia), formation of ammonia from peptone, degradation of starch,
gelatine, tween 80, tween 60, tween 40, and tween 20, acid from 1% carbohydrates (fructose, rhamnose,
xylose, maltose, raffinose, starch, glycerol, mannose, lactose, adonitol, galactose, inositol, sucrose, sorbitol,

mannitol, salicin) and 5% ethanol
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Table 2. Physical, chemical, and microbiological parameters at each sites of Naktong Estuary at the time of sampling

water column

sediment column

K M T-S T-B K M T
temperature, C 20.0 17.0 18.0 15.5
pH 7.4 7.9 7.9 8.1
salinity, %o 5.6 19.0 28.0 30.0
DO, mg/! 3.4 5.6 7.8 7.8
BOD, mg/! 3.6 5.4 4.8 3.8
NH}, ug-at N/ / 182 99 - 6
NO3, ug-at N/ / 75 43 9 9
NO3, ug-at N/ ¢ 816 215 70 61
PO, ug-at P/ 31 22 23 8
HB*/mi**
at N-O medium 1.8 x105 1.2 x104 9.4x10°  58%10%  37x107 1.2x107 2.1x106
at N-10 medium 2.2x105  4.4x10% 85x10%  59x108  21x107  1.6x107 1.8x107
Z-25 medium 9.9%103 1.9x104 45x10°  70x103  9.7x105 80x106 1.4x107
TCB*, MPN/100 m/ 46000 4800 240 14
FCB**, MPN/100 m/ 2300 1200 7 0
SFB***, cells/m/ 31 13 1 3

*** spore-forming bacteria

#heterotrophxc bacteria;*# In cases of sediment, it is g (wet weight).; * total coliform bacteria; **fecal coliform bacteria;
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Table 3. Number of isolates and clusters (in paren-
thesis) in Naktong Estuary at the time of

sampling.

site water sediment sum
K(Kupo) 22(8) 16( 7) 38(15)
M(Myongii) 32(15) 26(18) 58(31)

T-S(Tadaepo-S*) 23( 9
T-B(Tadaepo-B**) 30(13)

sum 107(33) 81(36)

39(14) 92(33)

*surface layer
**hottom layer
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Table 4. Variations of species diversity in Naktong
Estuary at the time of sampling

site water sediment sum
K(Kupo) 1.76 1.87 2.55
M(Myongji) 2.46 2.76 3.22
T-S(Tadaepo-S) 1.94
T-B(Tadaepo-B ) 2.38 2.25 3.22
sum 3.25 3.47
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Fig. 2. Dendrogram of percent similarity among reference strains.
(1; subsp. aerogenes, 2; non-pigmented, non-heme, 3; non-pigmented, heme, 4; pigmented strain)
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ATCC NO.

Arthrobacter simplex 6946
Bacillus subtilis 6633
Bacillus cereus 9364
Aeromonas hydrophilal 15467
Aeromonas hydrophila2
Aeromonas hydrophila3
Aeromonas hydrophilat i
Escherichia coli 1039
Citrobacter freundii
Enterobacter agglomerans 23216
Alcaligenes eutrophus 17697
Pseudomonas putida 12633
Pseudomonas fluorescence 11250
Pseudomonas fluorescence
Pseudomonas fluorescence
Pseudomonas aeruginosa 10145
Pseudomonas aeruginosa 10490
Pseudomonas flucrescence
Plesiomonas
Yersinia
Edwardsiella tarda
Rhodococcus rhodochorus 17895
Micrococcus glutamicus 13032
Corynebacterium callw.ae 15991
Micrococcus luteus 4698
Arthrobacter citreus 11624
Corynebacterium glutamicum 13032
Staphylococcus aureus 25923
Staphylococcus aureus 6538

Flexibacter columnaris
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Fig. 3. Changes of microfiora at each sites in Naktong Estuary
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Table 5. Physiological tolerance indices for temperature(Pt), pH(Ph), and sal{Ps) for Naktong Estuary bacterial com-

munity.
Group(number water Group(number sediment
of isolates) Pt Ph Ps of isolates) Pt Ph Ps
1(50) 0.50 0.48 0.52 1(19) 0.81 0.24 0.67
11 (24) 0.65 0.58 0.93 I (11) 0.85 0.55 0.76
III (21) 0.67 0.76 0.66 III (13) 0.80 0.54 0.68
IV (10) 0.60 0.55 0.58 IV (31) 0.97 0.60 0.91
V(2) 0.67 0.75 0.90 V (6) 0.67 0.50 0.93
VIi(1) 1.00 0.50 1.00
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Table 6. Characteristical differences of isolates between sampling sites (%).

site water sediment
character K M T-S T-B K M T
cocci 22.7 40.6 47.8 60.0 0.0 7.7 0.0
Gram-positive 0.0 0.0 0.0 3.3 56.3 38.5 56.4
degradation of
starch 45.5 41.9 55.6 63.3 12.5 45.8 59.0
gelatin 63.6 56.3 66.6 66.7 7.7 42.3 79.6
growth at
37C 81.8 84.4 65.2 93.3 93.8 100.0 100.0
44 C 0.0 12.5 4.3 20.0 81.3 76.9 94.9
pH 4.5 13.6 12.9 21.7 43.3 0.0 7.7 41.0
NaCl 0% 100.0 81.3 47.8 93.3 100.0 96.2 94.9
1.5% 86.4 90.6 87.0 100.0 93.8 100.0 97.4
3.0% 50.0 81.3 95.7 100.0 75.0 92.3 97.4
5.0% 45 46.9 47.8 70.0 375 92.3 82.1
10.0% 0.0 25.0 21.7 40.0 0.0 42.3 51.3
tolerance to
KCN 50.0 28.1 95.7 93.3 100.0 80.8 97.4
SLS* 31.8 16.1 21.7 33.3 56.3 19.2 7.9
*sodium lauryl sulfate
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