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Observations on Bacteria Collected in the Shibetsu, Ichani and
Kotanuka Rivers in Eastern Hokkaido, Japan

Hisae Kasal, Nobuyuki NAKAMURA and Mamoru Y OSHIMIZU

Abstract

The distribution and composition of heterotrophic bacteria and coliforms in the Shibetsu, Ichani and
Kotanuka rivers (Hokkaido, Japan) were studied. There was little difference in the quality of water among the
rivers. The number of viable bacteria in surface waters varied seasonally from 10? to 10* CFU/mL. The
abundance of these bacteria was observed in the upper, middle and lower part of Shibetsu river. The taxonomic
composition of the bacteria included Pseudomonas, Aeromonas, Enterobacteriaceae, Achromobacter and
Flavobacterium/Cytophagaceae. At the river mouth, Moraxella, Alteromonas and Vibrio were isolated. Coli-
forms and Escherichia coli were isolated from all sampling stations, and their counts increased with a rise in water

temperature.
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Fig. 1. Location of sampling stations in the three ribers examined.
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Fig. 2. Water temperatures at sampling stations in the Shibetsu river.
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Fig.3. Water temperatures at sampling stations in Ichani and Kotanuka rivers.
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Fig. 5. Dissolved oxygen (mg/L) and chemical oxygen demand (mg/L) at sampling stations in Ichani and Kotanuka

rivers.

Table 1. Viable bacterial counts (CFU/mL) in the Shibetsu, Ichani and Kotanuka rivers using FWA and SA.

Sampling

River Station

Sampling date

20 Apr. 01 12 June ’01 9 July 01

27 Aug. 01 10 Sep.’01 11 Oct. 01 & Nov. 01 21 Mar. 02

Shibetsu Sr-1 (FWA)
Sr-2 (FWA)
Sr-3 (FWA)
Sr-4 (FWA)
Sr-5  (SA)

Ichani Ir-1 (FWA)
Ir-2 (FWA)

Kotanuka Kr-1 (FWA)

NT*
48X 103
NT
2.5X10°
4.0X10?
39X10°
2.6X10°
1.8 X 10*

NT
4.7X10%
22X103
8.7X103
7.3X10?
21X10°
72X 103
7IX10°

NT
21X10°
NT
52X10?
19X 10?
4.1Xx10°
22X10
52X103

17X 10° NT NT 76X100  1.1X10°

65X108  50X10°  13X10°  60X10°  87XI103
NT 22X 10° NT NT NT

47X10°0  56X10°  13X10°  79X105  24X10¢
NT 1.2X 108 NT 15X100 10X 10

5.8X108 51X10° L.I1X10? 1.OX10? 3.6X10?
L.I1X10* 3.6X10° L5X103 70X 103 7.5X10!
49X 103 44X103 1.0X10° 1.4X10° 5.0X10!

*: Not tested.

Table2. Viable bacterial counts (CFU/mL) in the Shibetsu, Ichani and Kotanuka rivers using standard method agar.

Sampling date

River Sampling
Station 55 Apr.'01 12 June 01 9 July 01 27 Aug. 01 10 Sep.’01 11 Oct. 01 8 Nov. *0l 21 Mar. *02
Shibetsu Sr-1 NT* NT NT 1.1X 102 NT NT L5X100  6.1X10?
Sr-2 <S0X10°  42X10%0  87X102  17X10°  29X10*)  30X10°  42X102  4.1X10?
Sr-3 NT 27X 102 NT NT 1.8X 108 NT NT NT
Sr-4 <50X10° 17X10° LIX10®  19X10°  16X10°  20X102  59XI10? 50102
Sr-5 45X100  1I1X10°  1.5X10Y NT 12X102 1.0X10'  26X102  1.0X10°
Ichani Ir-1 <50X10°  1.0X10'  14X102  12X102  1.6X10?  45X10'  50X10'  3.6X10?
Ir-2 <50X10°0 28X10¢  1.0X10°  L1IX10°  12X10°  LIX102  54X102  7.5X10
Kotanuka Kr-1 <50X10°  47X10*  65X102  55X102  8.1X10*  16x100  19X102  50X10'
*: Not tested.
mL, 28 TlZ 26~1,600/100 mL & HIE X h iz, Fidd
KIGERENS & KRR %<, BBRE—72RL, K SZXPITHI TS L

ZMADORIBERRESR > Table 3 12, KNBEEREK
% Table 4 iZR U7z, BERDNBEEBESIIER T 1.8
LATF~3,500/100 mL, fFEA)I T id 1.8 BLTF~2,400/100

VIO EMMRELE TR Uz, I HISIC 3B EF T
LR b EVEERL, ROTTHR, W0, EROE
LRI KRBREBIIABERR L KB L T L2 1/100
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Fig. 6. Generic composition (%) of bacteria isolated from the Shibetsu river on 20 April 2001
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Fig. 7. Generic composition (%) of bacteria isolated from the Shibetsu river on 9 July 2001.
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Fig. 8. Generic composition (%) of bacteria isolated from the Shibetsu river on 11 October 2001.
*: Not tested.

100
90
80
70 4 V27723
e
< 60
=]
g
ot
‘s 50
2
g
=]
3 40
30
20
10
0
19.Apr.'01 9.July '01 11.0ct '01
8 Not identified Gram positive
Flavobacterium/Cytophagaceae M Enterobacteriaceae
O Aeromonas Achromobacter
B Pseudomonas H Vibrio
Alteromonas B8 Moraxella
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Table 3. Coliform counts (MPN/100mL) in the Shibetsu, Ichani and Kotanuka rivers.

Sampling Sampling date
River .
Station 5 Apr.'01 12 June 01 9 July 01 27 Aug. ’01 10 Sep.’0l 11 Oct.’01 8 Nov.’01 21 Mar. '02
Shibetsu Sr-1 NT* NT NT 13 NT NT 1.8 NT
Sr-2 6.8 37 2200 490 3500 2400 9.2 240
Sr-3 NT 280 NT NT 950 NT NT NT
Sr-4 7.3 240 1300 1700 490 170 170 220
Sr-5 9.3 130 13 NT 27 <1.8 70 430
Ichani Ir-1 4 4.5 120 790 110 20 2 70
Ir-2 <18 49 2400 110 20 <18 140 130
Kotanuka Kr-1 26 1600 1300 140 220 210 79 33
*: Not tested.
Table 4. Escherichia coli counts (MPN/100mL) in the Shibetsu, Ichani and Kotanuka rivers.
Ri Sampling Sampling date
ver .
Station 54 Apr.’01 12 June 01 9 July 01 27 Aug ’01 10 Sep.’01 11 Oct.’01 8 Nov.’01 21 Mar. *02
Shibetsu Sr-1 NT*! NT NT 7.8 NT NT 1.8 NT
Sr-2 <1.8*2 17 700 140 150 110 <1.8 4
Sr-3 NT 40 NT NT 210 NT NT NT
Sr-4 7.8 240 270 68 330 20 49 130
Sr-5 4.5 130 13 NT 27 >1.8 46 22
Ichani Ir-1 <18 4.5 120 790 45 20 <1.8 8.3
Ir-2 <18 49 220 18 20 <18 70 9.4
Kotanuka Kr-1 17 1600 1300 330 220 170 27 17
*1: Not tested.
*2: After incubating using LB broth, gas+ tubes were incubated using EC broth.
104 # =
10°

102

101

Viable counts (CFU/mL)

0 1 2 3 4 5 6 7
Treatment time (Days)
—— 5C ——a— 10°C —i— 15C ——20°C
Fig. 10 Survivability of Escherichia coli in seawater.
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