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Correlations between Water Quality and Morphology of Caulobacter
Isolated from Gradually Polluted Waters

Kim CK., M.K. Park,.and K. Yum*

Abstract

On the basis of the facts found in the previous report that chlorine destroyed cell membrane
and stalk of Caulobacter crescemtus and that the damaged cells abonrmally differentiated to
elongate their stalks when the chlorinated cells were reincubated in fresh medium, it was sug-
gested that there might be some ecological correlations between the level of water pollution
and morphology and phsiology of Caulobacter cells. In order to determine such correlations in
this study, 18 isolates of caulobacters were isolated from three sites of Musimcheon River which
were gradually polluted by domestic sewages and 6 species were identified. Four cell types of
bacteroid, vibroid, subvibroid, and fusiformis were isolated from the least polluted water at the
rate of 4395, whereas only two cell types of bacteroid and vibroid were isolated from the more
polluted waters at the rates of 7 and 1094, respectively. There was no significant difference in
each species of Caulobacter isolateed from the gradually polluted river waters, except that ab-
normally long filamentous cells were occasionally observed in C. crescentus isolated from the
most polluted water. Each species showed various responces to chlorine. The resistances of C.
crescentus isolates to chlorine were proportionally correlated with the level of water pollution.
When they were compared to C. crescentus CB 13 which had been adapted to laboratory envir-

oment, the C. cresucentus isolated from the most polluted water was more resistant to chlorine.
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Ingredient Amount
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EDTA 2.58
ZnS0,-7H,0 10. 95g
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MnSO¢-H,0 1.54g
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Na,B.On-10H.0 0.177g
Distilled water 1.01
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Table 2. Pollutional characteristics of the water

© samples
Sampling sites
Parameters
1 2 3

Color(degree) 1 1 2
Turbidity (degree) 2 2 3
pH 7.27 7.76 7.68
NO;-N(mg/!) 0.2 0.2 1.0
Cl ion(mg/1) 12.2 23. 4 33.3
Fe ion(mg/¢) 0.065 0.05 0.10
Ca and Mg ions(mg/i) 66. 0 72.0 92.0
BOD(mg/!) 21.6 78.4 131.5
Standard plate count 1.2X10* 7. 6X10* 1.4X10°

(CEFU/ml)
Coliform count 9.1X10° 3.6X10* 3. 8X10°

(CFU/ml)
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Table 3. Charateristics of Caulobacter isolates for identification

Isolate No. Sampling site Morphological type Pigmentation Growth factor Species
requirement

1 1 vibroid none none C. creséentus
2 1 vibroid none none C. crescentus
3 1 vibroid none vitamin B2 C. vibroides
4 1 vibroid none vitamin B2 C. vibroides
5 1 fusiformis none none C. leidyi
6 1 vibroid yellow vitamin B12 C. henricii
7 1. bacteroid orange unidentified C. bacteroides
8 1 bacteroid orange - unidentified C. bacteroides
9 1 bacteroid orange unidentified C. bacteroides
10 1 bacteroid orange unidentified C. bacteroides
11 1 bacteroid orange unidentified C. bacteroides
12 1 bacteroid orange unidentified C. bacteroides
13 1 subvibroid none unidentified C. subvibroides
14 2 vibroid none vitamin B2 C. vibroides
15 2 vibroid none none C. crescentus
16 2 bacteroid none unidentified C. bacteroides
17 3 bacteroid none unidentified C. bacteroides
18 3 vibroid none none C. crescentus
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Figure Legends

Fig. 2. Light micrograph of caulobacters observed on the surface of water sample after 5 d cultivation.
Several curved and stalked caulobacters are seen to be attached to solid materials. Magnification is 3, 000X.

Fig. 3. Electron micrograph of Caulobacter crescentus(isolatef£15) isolated from the site 1. The cell type
is vibroid. Tapered body and long curved axis are seen. Magnification is 12, 000X.

Fig. 4. Electron micrgraph of Caulobactr bacteroids(isolate 11) isolated from the site 1. The cell type is
bacteroid with pole rounded and long axis not cured. Magnification is 12, 000X.

Fig. 5. Electron micrograph of Caulobacter henricii (isolate 726) isolated from the site 1. The cell type
is vibroid. Tapered body and curved axis are seen. Magnification is 12.000X.

Fig. 6. Electron micrograph of Caulobacter subvibroides(isolate F13) isolated from the site 1. The cell type
is subvibroid. The body is tapered and long axis is not strongly curved. Magnification is 12, 000X.

Fig. 7. Electron micrograph of Caulobacter crescentus (isolatef£18) isolated from the site 3. These kinds
of abnormally long filamentous are occasionally observed besides the normal shape of C. crescentus. Ma-
gnification is 12, 000X. ‘ )
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