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Bacteriological Study on Lake as Ambient Water for Fish

111. Microflora of Lake Group Onuma (Onuma,
Konuma and Junsainuma), 1976-1978

Mamoru Yosammizo* and Takahisa KiMura*

Abstract

The distribution and composition of heterotrophic microflora and the coli-form
bacteria in Lake group Onuma (Onuma, Konuma and Junsainuma) as ambient

water for fish was studied.
The viable bacteria in surface and bottom water that varied from 10* cells/ml

in spring to 10% in autumn, and also in plankton, was observed to vary from 10°
to 10° cells/g in these same seasons. This abundance of these microorganisms was
observed in the station of the south basins of Lake Onuma, where the river mouth
is situated and closed to sightseers. The generic composition of the microflora
included the genera Pseudomonas, Flavobacterium/Cytophagaceae, Achromobacter,
Aeromonas and Enterobacteriaceae, both in water and plankton, and the later
two genera were isolated in great numbers from summer to autumn.

The viable microbial counts in the mud, in which no seasonal variation was
observed, were 105 to 10% cells/g. The microflora of the mud was different from
that of the water and plankton, the principal genera in the mud being Coryneforms

and Pseudomonas.
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Fig. 1. Map of Lake Onuma group showing the sampling stations.
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Table 1. Viable microbial counts in the surface water sampled in Lake
Onuma group (/ml)

Sampling Sampling station

date 112‘3 4 5’6‘12 13 | 14 | 11*
19. May 76 | 430 | 310| 380 | 260 | 370 | s00| —| —| —| 200
15. July 76 | 460 | 180 | 240 | 260 | 480 | 420 —| —| —| 370
28. Sep. 16 | 410| 710 620 | 600| 630 |1200| —| —| —| 79
25. Nov. 76 | 950 | 1200 | 1100 | 990 | 1200 [2700 | —| —| — 1300
11. May ™77 | 160 | 160| 260| 80| 450 |1700| — | — | — | 110
14. June ™77 | 120| 200 210| 140 | 20| 40| —| —| —| 140
12. July 77 | 460 | 300 | 770 | 490 | 690 | 4100 | 260 | 23| 460 | 370
13.Sep. "7 | 360 | 370 340| 320 52| 910| —| —| —|1700
12. Oct. 77 | 220 | 270 340 | 115| 620 | 80| —| —| —| 3200
25. Nov. 77 | 1500 | 1200 | 6300 | 6800 | 1300 | 9400 | — | — | — | 4500
18.Jan. 8 | —| es0| —| —| 520|200 —| —| —| —

cf. *: bottom water, depth 7~8m, at Station 1

Table 2. Coli forms counts in the surface water and bottom water
sampled in Lake Onuma group by MPN method (/100 ml)

Sampling station

Sampling
date 1]2]3|4|5|6|12 13!14‘11*
19.May 76 | 70| 49 17| 38| 1mofe20] —| —| —| o3

15. July 76 13 33 7 21 17 | 1600 — — - —
28. Sep. 76 17 4 8 13 17| 130 - - — —
25. Nov. 76 540 | 130 791 850 | 220 | 920 - - - —

11. May 77 33| 110 17 14 17 | 1700 - - - 79
14. June °77 93 13 21| 220 49 | 240 - — - 49
12. July 77 49 221 170 79 | 170 | 3500 49 5 17| 130
13. Sep. 77 33| 130 49 79| 920 | 920 - - — | 540
12. Oct. 77 140 33 33 79 | 3810 | 2400 - - — | 170
25. Nov. 77 240 | 240 | 920 | 1600 | 3100 | 1600 — - — | 540
18. Jan. 78 - 33 - — | 540 | 920 - - - -

cf. *: bottom water, depth 7~8m, at station 1
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Table 3. E. coli counts in the surface water and bottom water sampled
in Lake Onuma group by MPN method (/100 ml)

Sampling Sampling station

date 1}2}3\4'5)6112]13\1411**
19. May 76 5| | s| 2| 2| o] —| —| —=| 2
15. July 76 | 9| o| 8| *| 10| —| —| —=| =
28. Sep. 76 x| o+ x| x| 5| | —| —| —=| —
25.Nov. 76 | 49| 11| 8| 33| 2| 22! — —| — —
11. May 77 | 7l 50 *| 17| 20| —| —| —| =
14. June 77 2 5 5 5 2 11 _ — — 7
12. July 77 | 49| 8| 33| 49| 79| 350, 5| 5| 5| a2
13.Sep. 77 | 33| 14| 23| 49| 49| 350 —| —| —| 130
12. Oct. 77 | 17| 83| 2| 11| 33| 2| —! —| —| s
25. Nov. *77 | 240| 49 240 920| 110] 920 — | —| —| 540
18. Jan. M8 | —| 4| —| —| 81|10 —| —| —| —

cf. **: hottom water, depth 7~8 m, at station 1
*: less than 1.8/100 ml.

Table 4. Viable microbial counts in the plankton sampled
in Lake Onuma and Lake Konuma (/g)

Sampling Sampliug station

dabe 1 9
19. May 76 3.2x10° 3.8x10°
15. July 76 1.1x10° 4,9%10°
28. Sep. 76 1.8x10° 9.8x10°
25. Nov. 76 6.9%10° 8.9x10°
11. May 77 4.5x10° 9.3x10°
14. June 77 1.4x107 —
12. July 77 4.4x10° 1.4x10°
13. Sep. 77 2.0x10° 5,6x10°
12. Oct. 77 6.1x107 1.3x10°
25. Nov. 77 1.3x10° 4.8%10°

Table 5. Viable microbial counts in the mud sampled in
Lake Onuma (/g)

Sampling station

Sampling
date 1 6
11. May 77 2.2x10° 1.7x10’
14. June 77 1.2x10° 5.9%10°
12. July 77 3.7x10° 2.8x107
13. Sep. 77 3.1x10° 4.3%10°
12. Oct. 77 9.7x10° 6.0x10°
25. Nov. ™77 4.3%x10° 9.2x10°

Throtze MERIZ19774E6 B 1EIOALDTFETH - 12538, BEHID Station 13 THTDVERRL
120 HUREI 2 BLEO . OHGE { AEPEK 2 S E) DAL TH 5 Station 6 1TV T HIKED
EHEE N,
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Table 6. Generic distribution of microorganisms isolated from the
surface water sampled in Lake Onuma

g
=] o 5]
3 ~ @ Q [}
2 2 s §8 £ 4
3 £ s & % f% & § I
w0 w | 8 5 € 38 3 g |, 8
g g S % § S 2 § ‘q |58
& s 2 8 S8 & 3 -2 g & =22
: 508 £ o5 35 % 2 & & % % |E%
& 2|8 8 S 5§ A & £ < ¥ 8|z
; %
19. May 76 | 1 0 4 1 4 4 m 0 0 0 7| 28
15.7aly 76 | 1| o 7 3 o 33 5 0 T 0 0] 3
28.8p. 16| 1| o 7 3 4 o a o0 29 o0 o0|3m
25. Nov. 76 | 1 l 0 0 3 30 0 60 0 0 3 3 } 30
11.May 77| 1| 0 3 2 15 5 2 o0 0 0 0/ 2
3, 0 3 92 15 5 10 0 10 0 5|2
4| 0 14 21 14 0 5 0o 0 0 0! 14
5/ 0 17 1T o0 0 6 0 0 0 0] 6
6/ 0 0 3 32 0 4 0o 0 0 0/ 2
122July 77/ 1| 0o 6 11 o0 1T 5 o0 0 0 11 | 18
3, 0 13 0o 2 o0 5 0o 13 0 o016
4/ 0 o0 5 5 5 6 0 1B 0 5|2
5({0 5 5 5 10 45 5 2 0 0| 2
6 0 12 2 o 12 3% o0 18 0 0|17
13.8ep. 77 1| 0 2 9 2 4 3 ¢ 0 0 0 | 33
3/ 0 12 2 28 0 4 0 0 0 0] 2
4 0 1 1 1 o 6 0 0 0 6|18
5/ 0 7 0 0 14 5 7T 14 0 0| 14
6| 0 2 16 0o o0 2 5 3% 0 0|19
25.Nov. 77| 1| 0 4 8 12 0 2 4 4 0 0| 25
3| 0 9 9 9 o0 6 4 0 0 4| 9
4 0 12 1 28 o0 36 0 0 0 8|9
5/ 0 o0 0 4 0 9% 0 0 O 0/ 25
6| 0 14 9 5 0o 58 0 9 o 5| 2
18.Jan. 78| 5| 0 11 o 14 6 7 0 0 0 4 | 28
6| 0 8 19 323 0 50 0 0| 2

WMROXKBEHBER ISV E. coli MK ,

Wk FKimAKL L' Station 1 2317 3 EBKD KIBHEIEERES % Table2 &, E. coli B %
Table 3 {RL 1208, KRIBEBERLSEA LD 4~9200/100 ml OFE CRIE 3N, BIRAEKEEE
ALK 1 Ao EmER R TEEMELERL 12, COBA L IBEI IO ClhBET 2[R Y I
HERBEDLNT, Station 1 B 2XEAKEERKIT S FEALZRED SN o1, UbLHL
BAYITIZPI2 b Station 6 BHIFZ L BOVEZTL, 220 BREIETLTHEDEEBLI LA,
E. coli ¥i2 1.8 LLF~920/100ml & {EW 4 OO, IZEEONHAERVBEE I NI,
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Table 7. Generic distribution of microorganisms isolated from the bottom
water sampled in Lake Onuma

Q
e B
< Q
2 y 58 £ &
= @ 2 33 ht
T $§ E 3 EP % T |
wp 8 & 5 |4 = b= 3
B § § § 3% % Z2 |8«
& S s 5 3 8 % 2 |g=2
: t b o2 152 1 5§ % %Es
B N S N R H & K N N b &
12. July *77|" 0 0 5 5 58 31 0 0 0 0| 19
13. Sep. 77| 0 % 6 6 6 59 0 0 0| 17
25. Nov. 77| 0 13 9 17 9 35 13 0 0 4 23
Table 8. Generic distribution of microorganisms isolated from the surface
water sampled in Lake Konuma
2
-8 8
Q
£ s 5§ § & =
S s § 3 t® £ T |5
¥ 1§ § 7 3% 4 : 2|52
2 S B P SEE 3 OFE ¢ o3 & 4%
g 2 £ § §& 5 3 5 & § % |§s
& ¥ 8 S 8 4 & 9 & 5 5|z
19. May 76" o 0 3 11 T 4 28 0 0 3 | 30
15. July 76| 4 0 18 711 2 8 0 0 0 | 27
28.8ep. 6| 4 0 18 4 0 39 29 0 0 7| %8
25. Nov. 76| 0 7 10 3 T 67 3 0 0 3| 30
11. May 77 0 20 20 30 5 20 0 0 0 5 | 20
12. July *77{ 0 15 55 5 0 5 20 0 0 0| 2
13.8ep. M7] 0 0 5 5 5 29 52 0 0 5 | 21
25. Nov. 77| 0 8 28 12 0 40 4 4 0 4 25
TI Y+ OEER

KB LO/PBOFRLA Station 1, 2 ISV TERELIZF 5 2 b o DEREE% Table 4 iIK;R/L T
M, 10°~10%/g OFHTARE 3, 1976 £FERBVTIZ I Bt Y ~ 7 27T EHETILnas b hi:
L OO EOEBIRITN S, BEETREALFHEERD bhitdh o,

HEOE B

Station 1. 6 T L KEDHRLEE L F)NOWAR BN TEREL 72 ROLEHIT Table 5
HONBC LT, HE TR 100~10%/g & BAEITIZ—FEDERRL Iz, HBETIX 106~107/g £ &
FOEENED bhicht, FHEIBEINL, 5T,

KAERBAOHE R

HER ORBREA & b DML 1283 612 Bk & b METAEBE 2 BR ¢ 560 #RIZDW T Shewan et al, ¥
T O'EEE & D scheme itk ) genus L~ D SMEHEIT, £ genus D HIRR B MRS T
BHORTRDUIEEFIZ Table 6 iTRTC LT, 2B W3 Pseudomonas, Flavobacterium/
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Cytophagaceae, Achromobacter, Coryneforms b % D2 L, BEHMTIXEIC Aeromonas B X
U* Enterobacteriaceae H3¥EINF 2 FHRIHFED bz,

KAERADHEE
BITEE Station 1 w3317 BEEREAK L b HHEL 12 65 B & 0 MM REERE 2 1R < 59 BRO ¥R % Table 7
TR U Tz. KK ERE Pseudomonas, Flavobacterium/Cytophagaceae, Coryneforms, Achromobacter

Table 9. Generic distribution of microorganisms isolated from the plankton
sampled in Lake Onuma and Lake Konuma (/g)

Q
=] o g
2 £ s T8 2 2
+= = 5 Q =
3 i)y B % f® & 7 |%
oo w0 ] = S 33 g § g [®a
= £ 18 ¥ g S8 3 2 g3
B EER B2 e 0§ 3 ° § ¥ = |83
g §08 £ 3 §% 2 3 & : § : (B2
o s 8 S < K H & B N X b &
WMy 7] 1,%0 3 0o o o 9 o0 0 o0 0| 30
2 32 0 0 61 0 0 0 28
12. July 77 1 0 0 0 0 30 4 17 35 0 13 23
2 0 33 4 21 0 21 4 13 0 4 24
13. Sep. 77 1 0 0 0 0 36 55 b 0 0 5 22
2 0 4 0 0 22 30 0 13 0 30 23
25. Nov. 77 1 0 4 4 52 0 36 0 0 0 4 25
2 0 32 12 28 0 28 0 0 0 0 25
Table 10. Generic distribution of microorganisms isolated from the mud
sampled in Lake Onuma
3
=] ) Q
(=] —_— Q
o & -]
£ 3 . § 5§ & 3
3 s B § £% & 3 |5
[N £ R S 3 o C g
& 218 < T 3% % T (s
5| R PR oo 5 4|83
g g8 £ § §5 £ § & 5§ § 32|88
& » | N S N K H & K N » b |&
.May 7] 1 (%0 &1 1w o o 4 o o o | 2
6 0 20 20 17 0 30 0 10 0 3 30
122July 77| 1| 0 5 8 0o o0 4 0 0 0 0|2
6 0 61 4 4 0 22 4 4 0 0 23
13. Sep. 77 1 0 4 0 0 0 17 0 0 0 9 23
6 0 58 0 0 0 33 0 8 0 0 24
25. Nov. 77 1 0 71 0 0 0 29 0 0 0 0 24
6 0 50 0 4 4 42 0 0 0 0 24
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BEDEBOIMERERL T 2d3, 7 Bi Enterobacteriaceae MR iz,

WBEE RO |

INE DL Station 2 OFEK L b SHEL 72 210 Bk X 0 BECREEBRERR L 2018k O M HEBER I
Table 8 A 6NBC & T, Pseudomonas,
Flavobacterium/Cytophagaceae, Achromo-
bacter BESERTORKBEFFETH- 12

5
73, Coryneforms, DEIEHME L ¥z Aeromonas
DEIADEL 2o Tz,

T OMEE

Station 1 BIF2RBIBFS5 bk
b S3BEL T2 210 Bk & b RMUTEERR % BRu 72200
OSER B2 Table 9 KRTCEL T,
HKERE Pseudomonas HEEKERLL Tz
», ZOEEIFCHLERIZ Aeromonas,
1 FKiz Enterobacteriaceae, & iZIHD> 5 11 Hitid

Flavobacterium/Cytophagaceae 3L 78,

, . — WAOHEHHED BB T 2ic X b 20K
V VII IX XI I III V LD bz,

Month
iR O

Log. viable counts / 100 ml

Fig. 2. Seasonal change of aerobic hetero-

trophs in the epilimnion of Lake KD Station 1, 6 ity 5 Wi & b 53k
Onuma, Lake Toya and Lake Shikotsu. U Tz 210 BR & b BEAUREBER % R < 2028k D28
O—-0Q : Lake Onuma, FEF% Table 10 iR U 12, MVEDEERE 3WIK
®—@ : Lake Toya LEY Coryneforms & Pseudomonas 3% D
©—0 : Lake Shikoten B, WA BRI CD - 12,
% 5®

PERA, MEB IUERE B MK, 7502 b BIPHRO EBRERBEE: 208
2 6 R KIBEBED NI DV T OB 21T - 1205, BIKOEEEISFAEL 12 MEE T 101~103/ml
OHEHTHAEIN, EEKL BIZABETH -2, O O BAXENTH 3 X5
ORI U 10~100 5B METH - 120 Fig. 2 icX 5, ARG L0 kBicild 2HkE
TEARDAEFH ORHR(E R 1203, ZOEBIBISXAWIE S K3 R0 THIEH, KB OMEE 2
b, RBTIRIDDTREIDoli, TS5 2 b O EERRBWT S FROERABED b, X
B, MR URE - METR I EEE T, BRO AEKE - TRASIIIZ—EDES
RUTe & bieREK e ERBKOAERD BRTIAEMCERIED bhizh oz, Chid KBk
THHT 8m LEL, WRBHHREINI D EELLRS,

B A DR T MBEBBRICONTA B &, BREOMANE L, ENOFAD TS 5 Station 6 3
BERBL TR AHEDE L, KBERK E. coli g Th FROEABED bNE T &b
5, ThiRE)IOWAERT 5 AFHAD BB L BESDP L OABHLBRICLEDEELD
N3, —HFEEBICONTIRITET A 1EDADRETD - 1208, EEK - KISEBEStic KE,
MEEY L, TNIREEBRBAFNDGZ , (LA S FIEL 5005 HREITH k9 3
PhTHELEREBEELONS,

WK OEH i3 2B 12 Psendomonas, Flavobacterium/Cytophagaceae, Achromobacter, Coryne-
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forms HEERRL, EEC Aecromonas, Enterobacteriaceae DML 120 C OEMIZ XHHL TR
e TR D bR, KB - /METIE Coryneforms DE®D 2EEMWEEREP -T2 IS
2 o DEE Y Pseudomonas, Flavobacterium/Cytophagaceae, Achromobacter, Aeromonas,
Enterobacteriaceae i€ & b R IN T 1203, T I Pseudomonas, BT Aeromonas, Enterobacteri-
aceae, #Kiz.1Z Flavobacterium/Cytophagaceae D53 3B &HHEML , MRBOFHIEMLLS LN
7205, WHEDEEI Coryneforms 38 X ¥ Pseudomonas 3R %2 DEEERL Tz, X7, TR
Bic L UIBROEEic BT 5 Pseudomonas DED 3BIERBFTEL Lo T,

DX 5 ICREBIE DR 3 WIE & Sk T iud, WESERRILT son, RERER
BB 3 —H T, 2O EHL ERIELSBL T 5 HEABED b1, HRIEIIOBEHELIDL
TR EMBBD oI,

2 3|

1. WK AEESIR 23~9400/ml OFHE TRIE SN, FMighiciFeH Ky — 7 2RIELER
U123, ZTEHEIX 10 RBE /I o1,

2. 7352 b OERERIR 10°~10%g OFBR CHIE 3 h, FHMRKCETHEL L3 EHIZRL
126

3. EDAEERIZ 10°~108/g TRIFAFE—EDERRL 12,

4, PROMEE: Pseudomonas, Flavobacterium/Cytophagaceae, Achromobacter, Coryneforms
BEDLERRL, BEMICIIEIC Aeromonas 15 XU¥ Enterobacteriaceae DEIE ML 720

5. F51% b OME#IE Pseudomonas HEMERRL, WIKOMER 2 KRL - HROE(L
U T

6. WHIEORIEE 2 Coryneforms 3 LI Pseudomonas % DEBERL, BHHIEHRBD LN
Tholie

# #
AR ORITICH 2 b, RERORER C A 12170 1 ALEE SRS, RRESELICY

FSMUBBRA P R 2 2B 2R T 50 T 12 AT BIE & SN 2T 12 ALHBERSEKEFI
SR, KRBl SO HEF - BECBHOE R 2,

X .3
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