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Fig.2. Changes of bacterial population in the estuarine region
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Table 1. Results of measurements the physico-chemical properties of surface water
in Ohta river and Hiroshima Bay.

Sampling | Water Salin- DO COD Chloro- | Water Salin- DO COD  Chloro-

station temp. ity phylla | temp., ity phyll a
(°C) (%foo) (ppm) (ppm)  (ug/h | CC)  (Pfoo) (ppm)  (ppm) (ug/D
September, 1981 November, 1981

OR-1 21.6 8.7 5.0 1.08 7.23 11.0 7.9 7.3 0.96 1.10

OR-2 23.1 15.3 3.2 1.51 10.88 13.9 16.8 5.2 0.67 1.24

OR-3 22.3 258 4.5 1.32 7.29 15.3 19.5 5.0 0.86 0.87

0S§-1 23.0 258 6.8 . 27.52 17.5 29.9 6.7 1.08 4.70

0§-2 23.3 29.6 8.7 1.61 10.59 17.7 29.6 7.7 1.06 3.56

0§-3 23.2 294 9.9 . 9.41 17.4 28.1 6.7 0.94 1.58
April, 1982 June, 1982

OR-1 12.6 44 8.3 0.87 1.10 21,6 193 5.7 1.98 10.46
OR-2 125 200 8.3 0.79 1.32 216 246 7.1 1.38 11.03
OR-3 139 312 9.4 1.07 4.37 20,5 30,5 119 7.52 304.22
08-1 15.9 300 114 1.58 +9.74 19.9 306 110 2.33
0s-2 160 298 114 1.81 10.23 19.2 315 10.2 1.44
08-3 165 28.7 109 1.74 10.11 212 302 111 1.76

‘August, 1982 June, 1983
OR-1 24.4 0.7 . . . 20.8 19.3 4.5 0.8 4.39
OR-2 25.3 0.5 . . . 214 209 6.4 0.8 6.76
OR-3 280 224 . . . 211 272 12.4 0.9 54.51
0S-1 257 15.6 8.9 . . 205 299 9.5 0.6 17.65
0§-2 259 18.5 9.3 . . 20,6 307 9.9 0.7 15.25
08-3 26.6 18.8 8.8 . . 22.0 20.6 10.4 0.8 28.07
. : No data
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Fig. 3. Changes of bacterial population in the estuarine region
Symbols : See Fig. 2.
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Fig. 4 Changes of bacterial population in the estuarine region
Symbols : See Fig, 2.
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Table 2. Classification and distribution of strains isolated from river and sea water (September, 1981)

Sampling No. of No. of genera and groups isclated

station strains  Gpe GpR B P 0V Al E F  Mx Ac Ot

<

OR-1 40 1 2 0 4 7 1 6 3 1 12 2 1
OR-2 40 3 1 0 1 8 1 4 0 4 17 10
OR-3 40 0 0 4 4 11 0 7 0 2 10 5 1
0S-1 40 0 0 0 9 14 0 6 0 0 2 27
0§-2 40 0 0 o 10 21 0 0 2 0 0 7 0
08-3 40 0 0 0 9 19 0 0 3 0 3 5 1

GPC : Gram-positive cocci, GPR : Gram-positive rods, B: Bacillus, P : Pseudomonas,
V ; Vibrio and Vibrio-like, Al: Alcaligenes, E : Enterobacteriaceae, F : Flavobacterium.
Mx : Moraxella, Ac: Acinetobacter, Ot: Others, U : Unidentified

AT 7 W

W1EE, 19814E9 AOMMRE 2IGRTEBD THL, 6HEOAHTH- & bHBOEVL DR

Vibrio &% OFUETH 5, KBLIFN O E#d S TH, & Scipkiiici o THmL T 3,
Vibrio [BDRIBAHIFEMTHRKOBEHRTH D L5, MROBREIZL OIS, THEFUHHE

16 %2R D A% Pseudomonas T 0, AESHKICHT HEBEE L THLNTHSY,

—4, Acinetobacter & UCTR U-BZNCFENE OB HE {, RS IC>N TP LT3,
[ B8 Morazelle W T oAb, CHOIHEBRIIES S L, B LS D20
M &bz, MROBHE TS EORNAMEO LS BREIRICHTHET 5 LHBHMONTH 5,

HKDTERITDNT, DU D MEHOEHO S SHE LTWBHKY 3, BROEVEESE, 2h
LD RFEBSED EEAL SN DS PBRIER S0 THNd AHEMRA LB L, HEETRERK
LI L T Acinetobacter 53% < B L TV BTV B, ~F, FHH™ bEadE(l, GREROEAT
KEETKEOHBDLROBNT AR L, HHLOBREEHRLTY 2,

A ED R TIRF NI A U 7o ek Acinetobacter 25K ICHED IC DN CRD T BRI
ENTz, OSSR, S, WETRHREENE, —WEER, ool S, KENE O E
P B RIRLASEH D Lo s, HEUEPABSIC S L5, BHROBEREILEVESVAS, b
LEgaril, EEs » @i, Wk T Acinetobacter ISEFHHBI L T bbb, 20
B CIAE B & OBER, BB RS EDORELRT 1 HOMREEE AL ENTE B,

Acinetobacter EFICHR ER L CHBELALDZBAMIETH S, & MLHYOERE RAROE MBI b
ROWELTEFMINICAD, FoTHRIBICHEDICIE - TP 0o & OREHEHITETR Lo KiE BEt
BEDHERE ST 5,

Z OO DN TR IHBREESDE O THLH TN,

Table 3. Classification and distribution of strains isolated from river and sea water (November, 1981)

Sampling No. of No. of genera and groups isolated

station stails Gpc GPR B P V. Al E F Mx Ac Ot U*
OR-1 40 0 2 1 9 9 0 10 0 0 5 3 1
OR-2 40 0 0 0 3 15 0 10 ¢ 0 7 3 2
OR-3 40 0 1 1 5 10 0 5 2 0 7 8 1
08-1 40 1 2 0 12 21 0 0 0 1 2 1 0
0S-2 40 1 2 0 15 18 0 0 0 0 0 4 0
08-3 40 0 0 0 14 1 0 0 0 0 0 25 0

* : Symbols as for Table 2.
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ORBRBNTbALNT, b, 8AORBOENE, FokiiE ORIDFE THhORKIG LT - fo ik,
BROWROM TR LT &P D, $EVEFZORBITLOLEMNIEN, Uh LN D, TR
BRI LR E QLB A SN h - T,

Table 4. Classification and distribution of strains isolated from river and sea water (April, 1982)

Sampling  No. of No. of genera and groups isolated

statfon strains  Gpo GpR B PV Al E F  Mx Ac Ot U
OR-1 40 6 7 0o 7 3 3 3 1 o 10 3 3
OR-2 40 6o 2 0 4 10 3 6 0 1 5 3 6
OR-3 40 o 1 0 5 15 4 2 0 1 3 1 8
08-1 40 © 0 0 25 11 0 1 0 0 0 3 0
08-2 40 o 0 0 16 9 14 0 0 0 0 0 .1
0s-3 40 o o o0 17 7 0 3 0 1 0 12 0

#: Symbols as for Table 2.

Table §. Classification and distribution of strains isolated from river and sea water (June, 1982)

Sampling No. of No. of genera and groups isolated

station stins opogpR B P VAl E F Mx Ac Ot U*
OR-1 40 o 1 o 1 5§ 0 1 0o o0 6 71 1
OR-2 40 9 2 2 2 7 0 0 6 4 1
OR-3 40 1 1 0 6 0 14 o0 2 3 1 1
05§-1 40 1 o o0 14 19 1 0 0 0 0 5 0
0s-2 40 2 0 0 9 15 0 0 0 0 2 12 0
08-3 40 1 o 2 16 12 0 0 0 0 0 9 0

*: Symbols as for Table 2.

Table 6. Classification and distribution of strains isolated from river and sea water (August, 1982)

Sampling No. of No. of genera and groups isolated

station strain$  ope gpR B P VAl E F  Mx Ac Ot U*
OR-1 40 105 2 “4 0 7 0o 0 3 4 0
OR22 40 0 2 0 4 2 9 o o0 5 4 2
OR-3 40 o 1 o0 5 12 1 17 o o0 o0 1 3
08-1 40 o 6 o0 15 5 2 6 0 0 0 3 3
08-2 40 0 1 0 2 6 1 0 0 2 0o 71 0
0S-3 40 0 o0 o0 19 15 2 0 0 0 0 4 0

# . Symbols as for Table 2.
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Table 7. Classification and distribution of strains isolated from river and sea water (June, 1983)

Sampling No. of No. of genera and groups isolated

staon stains Gpo GPR B PV Al E  F Mx Ac Ot Ut
OR-1 40 7 0 3 4 4 3 1 4 1 9 3 1
OR-2 40 10 0 1 3 2 1 2 4 1 15 1 0
OR-3 40 9 0 2 3 5 1 8 0 4 7 i 0
05-1 40 0 0 12 3 1 1 0 0 9 2 12 0
08-2 40 0 a 1 1 4 0 0 0 5 1 18 0
08-3 40 0 0 1 3 5 0 1 0 1 0 28 1

* : Symbols as for Table 2,
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bacteria among the isolated strains

Symbols ; O~ O Nitrate-reducing bacteria
@. . @ Gelatin-liquefying bacteria
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SUMMARY

Dynamics of the bacterial flora in the estuarine region of the Ohta river and the
Hiroshima Bay in the Seto Inland Sea was studied from the viewpoint of bacteriological
ecology.

The sufvey of bacterial flora of the surface water from six sampling stations was
carried out between September 1981 and June 1983, with six samplings done per station.

The bacterial population was investigated using the MPN method. Total viable
bacterial count ranges from 10°—107/100 m{. Tidal river region had higher bacterial
count than the sea region. Fecal indicator organisms decrease in number towards the
sea region. The organic matter decomposing bacteria e.g. sulfate-reducing, nitrate-reduc-
ing and denitrifying bacteria increase in number towards the sea. This may be due to
sedimentation of organic matter in the estuarine region of the sea from the river.

In every station 40 strains were randomly isolated for classification and distribution.
Vibrio and Vibrio-like and Pseudomonas were found to be majority among the strains
isolated. In the estuarine river region Acinetobacter and Enterobacteriaceae were the
majority but deminish towards the sea, while Vibrio and Pseudomonas were few in the
river region and majority in the sea. This change in bacterial flora from river region to
sea region was found to be consistent throughout the survey period.

The tests on the isolates showed that nitrate-reducing strains and gelatin-liquefying
strains were more in the sea region than in the river region and especially the gelatin-
liquefying strains. This may be due to accumulation of organic substances deposited in
the estuarine region by the river.

These results indicate a change in bacterial flora from the river to the sea and this is
presurnably the direction of pollution change.





