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Bacteriological Study on Lake as Ambient Water for Fish
1I. Microflora of Lake Shikotsu, 1975-1977

Mamoru Yosammizu*, Hidetoshi SANNOHE**
and Takahisa KiMura*

Abstract

The distribution and composition of heterotrophic microflora and the coli-
form bacteria in Lake Shikotsu as ambient water for fish was studied.

The number of viable bacteria in surface water that varied from 10 cells/100 ml
in spring to 10% in autumn, and also in middle layer water, was observed 10!
to 103 cells/100 ml with same seasonal variation. The abudance of these
mieroorganisms was observed in the station of western and eastern basins, where
the river mouth is situated and an area closed to sightseers. The generic
composition of the microflora included the genera Flavobacterium/Cytophagaceae,
Pseudomonas, Aeromonas and Enterobacteriaceae, and later of two genera were
highly isolated from summer to autumn.

The number of viable bacteria in the plankton was 104 to 1086 cells/g with
observed seasonal variation, i.e. higher in autumn, lower in spring, and the
microfiora was similar to that of water. The viable microbial counts in the mud
were 102 to 105 cells/g and were high in summer. The microflora of the mud was
different from that water and the plankton, the principal genera in the mud,
were Coryneforms and Pseudomonas.
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RXGWHIRT 3.

COXRGMICINTIZ 1974 F 11 AED S BITHEET 5 v 2 v RPACKEFHBESET 5, »
bYW IRENVREBHEEL, A7 XERCKXIEEREAY, FAOHEHED BEFERI Sapro-
legnia shikotsuensis DFHI & 5 EEZ LNIIHY, FRFEDEBVRADHT 2120 Y, HREM
BFORE, MBS LY 4V AREORRS Eb 6 —REEIZY 1 VRT3 LD LEBINTL
54,
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LS LD X v RFAD Y 1 VRE, WEFHTEOEE e, FRROREFHO—B
LU, 197585 A 5K, 752 2 b LOHIRESRCHMAEMFENRER{T- 1o, FRTRRE
BB 2 OBER JCKNBEREOMHROVT, BEOEEERE L YT LOBET 5,

EBHEEFE

Hx

197545 B 5 1977 %11 ARE A [licEt 9 Bl, Fig, 1 ¢ RHFIRNICED 2 7 ER (Station A~
G) T HEA%, F 7 Station A~D D 4 ERR BT 50m KEOHAKE 2N ENRE=A7
S 2akl JZ SHEREKER AL TERL, #ECRBE=A7 > 2aKBL, HiCT4 AR
9 & RTIND THILE 5 LML SV - 27 MEBTRES, XOWSEERHCEYHE b RRTHL
170 72 BEKDKRIC DU T 1975 48 11 B3 TR ERRE 217 - 1 LHESL KERLHOKRAP
SR BFAL D, DBEAET = v v~ (HEH U-TH) X HREL I, 2 3 FIKRBORK
WEL IR 2 B TH - 12,

Mt.Eniwa o oninai Mt .Monbetsu

-~ R.Chitose

A Mt .Moorappu

O Moorappu

Mt.Tahokoho Mt .Huppushi

Fig. 1. Sampling station in Lake Shikotsu.

Ty

HBRD Fig. 1 KL 12 Station A, C, D O3 FER LBV THAK 2 RWME, 752 brdy b
(XX-13, $23.5cm) %>, KZE50m »> 6 REE COREFIZ LD F IV o vRERL, #E
ICSHET 5 R ARBUIET 4 X8y 2 ARIND HKFKEL TERZCEAN, T85> 7
F 42 3, 000rpm, 10 STEOEOSMEC X b, BER2FREZO I EEORESBOREKE
MAFSkC TEML, COBMEERBE LI,
iR

B2 Fig. 1 ® Station C, E, G ® 3 KBV THIKIS X OV F 5 v 2 b 2RI, KEH 10m
DOFEE TEBBL, ZCREAELTE v 2 v RBEEACRRL B EENITY « ~viTH
L, KBL CTRBRCHEL R -2, WRIBEER,DREEE O IHBEOREEBHRIIK 2 MA TR
BL, COBBREREIE L1,

EHEBONTEE
PR OABED A BROPEIC ik, BRI OV THREAEOREK 2 Bz 10 ERR 2T, &
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FRUED 0. 2ml % POk ERRHOFFRICEHL T, 20°C 7 HEOBSE R T X b BAEL EEED
HHERIC L D EHL, ARETIZ100ml %Yy, P52 b rBICHRRECRIEBER 1g 30D
BB U ORL 2, 72 BsHRRBHT D I3 BRI R 2 iV 72 MPN BRI & b R e kD
BHEBIC—FEROREZ 1 Y R7 7 102~ HA (0.455, ¢47Tmm) % FVCTHHBEREE, O
TRIBIE % BRI CR b AT T U BRI it AR U 12 R & 0 AR R R Y B iR RO
U712,

2 5 I HTERIEAREID 5 b 1977 EOEFEKIC D W Tid LB #H% B 108 B0 K S s RRes
SO EC BrHIEEONT X 2 E. coli BRERFRIEL 12,

BHON L
LRSS b 2 N IR LR O A TRER L2 S YR T 7 4 v 4~ EOSEEDS B
—EEETORETE (20~30 i) 2HEL, MEEPEYREL CTHRAIEER2BI,

SHRBHONEE

SEEEEE T T RO AREMRBE % 17 Shewan et al, OFEDIB LNEE L DIER L 72 scheme®) iC
YL T genus V RAVDHEP -1,

TR MR . BRI T 20°C 24~48 BERIIESRL 1B OV T, BB Y 77 s Qv
%, B, #EiE, 6 FROFEFBEL I

ECHMERRE: 70 — ROBLEBEMEIT DUV Tid Hugh and Liefson OFENIC X H, F iz
% & —¥iEMIZ Kovacs DFHENC X b BELU I, 12 Vibrio ORRFRITII Vibrio static com-
pound O/129 BZMERBR % 1T 12,

L £

MkRmEADEHS

WOKFEARD B L Table 1 59 & &< 9,0~28000/100ml OEHEHT WE 3, FHHEY M
DTKRED 512, SRR RIFRRCD BT — 7 2R TRHNL B2 RL, HUREIC IIBER IR
{TiEL Station D 36 L NAINDFHFAT % Station CIZIB W TEWEBELE INIZ,

733 Station A 3517 % WA KEAK D KE % LE% e 4z Table 2 ZRL 1203, COD, POy,
NO;-N D TA <, BHEES 18,0~350m R 5 /2 YIAN T E R EHOREZEL T
Wi,

Table 1. Viable microbial counts in the surface vater sampled in Lake
Shikotsu (/100 ml).

Sampling Sampling station

date A | | ¢ | » | E | F | @
22. May 75 23 23 | 1100 23 9.0 23 75
23. June ’75 43 | 23 | 43 93 23 1100 9.0
25. July 75 93 ‘ 43 | 240 1100 150 460 460
23. Sep. 75 ¢ 3500 | 3000 { 12000 10000 | 8000 1000 1100
12. Nov. *75 460 | 13000 | 11000 6800 | 7500 11000 3500
17. Mar. 76 2 75 23 43 43 43 93
26. May 77 79 70 | 2600 2900 | 70 |- 1600 95
25. July 77 | 43 | 240 | 1100 28000 290 1100 | 11000
27. Nov. *77 | 4600 . 11000 | 11000 4600 | 4600 11000 4600
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Table 2. Viable microbial counts in the surface water and environmental parameters at
station A in Lake Shikotsu

Sampling XZ;'”;T pH | DO | COD | Si0, | PO, |NO,N|Transparancy Viable
date ©C) (ppm) | (ppm) | (ppm) | (Ppm) | (ppm) (m) (/100 ml)
22. May 75 | 8.7 | T.4| 1172 0.40 | 23.3 | 0.004 | 0.025 25.5 23
923. June ’75 | 14.2 | -*| - - - - - - 43
25. July *75 | 20.7 | 7.6 | 888 0.49 | 22.4 | 0.012 | 0.043 22.6 93
23. Sep. *75 | 18.1 | 7.6 | 877 0.39 | 22.2 | 0.016 | 0.010 19.0 3500
12. Nov.’75 | 8.9 | 7.2| 10.89| 0.48 | 21.9 | 0.003 | 0.020 18.0 460
17. Mar. ’76 1.8 - - - - - - - 23
26. May °77 | 4.7 | 7.6| 13.80 | - - - - 35.0 79
25. July 77 | 18.7 | 7.8| 11.30| - - - - 19.4 43
27. Nov.’77 | 85 | 7.5 10.90| - - - - - 4600
#: - indicates no data
AR EROEER

Station A~D £33} % 50m KEDOHIKDAEE % Table 3 1RL 12, BT 23~4600/100ml]
OEETHEE Sh, BHMICIIEEKE FBROELERL 12, £EHEO BRE» 2 b ENECEE
STz,

Table 3. Viable microbial counts in the middle layer water
(50 m) sampled in Lake Shikotsu (/100 ml)

Sampling station
Sampling date

A B | ¢ D
22. May ’75 43 23 93 93
23. June ’75 240 75 93 240
25. July 75 240 240 460 460
23. Sep. 75 460 240 93 1100
12, Nov. *75 460 1100 1100 240
17. Mar, ’76 180 75 150 240
26. May °77 70 70 350 350
25. July ’77 5 1100 1100 1100
27. Nov. "7 930 930 4600 4600

HAEETOKBEBS LT E.coli BEH
1977 FEOHFIKEEARBHC 1) 2 KIGHEEREE % Table 4 i, E, coli RS % Table 5 iTRL

Table 4. Coli form counts in the surface water sampled
in Lake Shikotsu by MPN method (/100 ml)

Sampling station

Sampling date
A|lB|c] D E|F |6

26. May 77 * * 4 5 * 5 *
25. July 77 * | 4 9 | 100 | 4| * | 4
27. Nov. ’77 * * | 93 240 | 15 * *

#: less than 1.8/100 ml
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Table 5. E. coli counts in the surface water sampled
in Lake Shikotsu by MPN method (/100 mi)

Sampling station

Sampling date
A]B}C[D EIF’G

26. May 77 * ‘ * ‘ * * * * *
25. July *77 * * 1oy 260 * | ox *
27. Nov. "17 * ] * | * 4 * * *

*: less than 1.8/100 ml

Toh8, KBEREEGT 1.8 AT ~1100/100ml OFEFE TRIE 3h, HUSMITZ4$I Station C, D 2L
TEFRCEP 512, 35T OEMIL E, coli T T HED NI,

HAERICE T I ERERAEODH

PLEBR O A B ERTERSR % i 1975 SEEEOWIKRE K517 2 RBEBOEO T 2 AR
LUTHDUTASE Fig.2 KRT O L Th o1z, T/8b b5 5~6 ARFJIRAR R X —HDH
B R TSI Dh - ARG, 7 AEERIRIGT, FICoRF s THEML, 3

22.May’75

Fig. 2. Epilimnion aerobic heterotrophs (/100 ml).
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B9 Btk THLBERL IRCEBIC &8 \RNSEIhz, UL 11 BOIFHARNORE
PRI EBAONIESHHIRPEL AFEOSEAT AHAMNA SN, TE3 Btz b
D TENMERFTIRE T2,

T3 DEER

Station A, C, DD 3 EARBOTERLIZF T 2 b OAERIZ Table 6 LA LN BT E L,
104~10%/g OB TRE 31, BPKOAEECHL K 10* BEESOEEZRL 2, 50 i3 HkR
BRI Eb b Fich I THmd 2 TEn B sh,

Table 6. Viable microbial counts in the plankton sampled
in Lake Shikotsu (/g.)

| Sampling place
Sampling date - - e
C D

! A ’
22, May 75 1.4X105 | 8.3X105 | 3.4x10¢
23. June 75 8.3 10 ‘ 6.2X108 1.7x108
25. July 75 . T.1x105 | 1.9x10° 1.4 108
23. Sep. 75 1.8X10° | 2.6x108 1.3x108
12. Nov. 75 | 6.0X10% | 7.9%10® 5.9x 108
17. Mar. 76 | 3.9x105 | 1.6x10% 2,5x 108
26. May 77 } 2.5X105 | 5.3x10* 7.8x 10
25. July 77 2.9%108 | —* 1.4% 105
27. Nov. "7 | 3.8x10° - 4.1x10°

#: — indicates no data

HROEER

Station C, E, G @ 3 EAUTET 2 HEOAEE T Table 7 WRT & { T, 103~10%/g O#FH T
HEIN, Eb oK — 7 27 7T8HHEBOE — F 25570, AR50 itk & b BB
BB EE I,

Table 7. Viable microbial counts in the mud sampled
in Lake Shikotsu (/g.)

. ‘ Sampling station
Sampling date ‘ , S

C | E | G

22 May '75 | 4.8X10° | 4.7x10° \ 4.7%10°
23. June 75 | 9.5x10° | T.5X10° | 1.8x10¢
25. July *75 . 4.2x105 | 3.5x105 | 8.0x10t
23. Sep. 15 | 1.3x10° | 6.6x105 | 3.7x105
12. Nov. 75 ' 2.8x10¢ | 2.0x10¢ 3.3%103
17. Mar. 76+ 16x10° | 2.9X10¢  8.8x10®
26. May *77 | 2.7x10° | - 3.3%108
25. July 77 4.5x108 | - 9.3%10°
27. Nov. 77 7.8x104 | - 2.9X10
*: — indicates no data

— 08 —



HRE 1 RESRERE U TOXHMOMEN LTS

MAFEAORE R

BIROFKREREARED S b, EHOEFESREINT 9, 11 AOEBEM RS L3 D 1Y
77 42— HA (0.454) OB EORE S b HBEL 128G 265 Bk X b AU HB D 39 #Re B<
226 BRIC DU T Shewan et al. DFHER LIVEH S OIERRL 77 scheme i3 BY XV OMERTT
W, % genus OB 2 MMERICHT 5 BARTRDU IR Table 8 WRL 12, SRHIITIZ
Flavobacterium/Cytophagaceae, Pseudomonas h3% DEEEREL T 1203, 55T 9 BIC Aeromonas
& Enterobacteriaceae, 11 JiT Enterobacteriaceae D& D DENEHBEBICEL T - 12,

Table 8. Generic distribution of microorganisms isolated from
the surface water sampled in Lake Shikotsn

. 3

—_ < ]

8 s £§8., & £

< s § §E5§ ¢ % 5

) 5 2 g & § @®
£ s 3% 33882 s s

& 2| S ESSES EY 2L o8 gt

g 3 S § SSOS B § 2 5 8 |54

% % N3 Nk ME AR <N

%

23. Sep. 75 A 0 03 0 017 0 05 0 6
c 0 0 015 0 015 07 0 | 2

D 0 0 5 0 03045 02 0| 2

F | 0 0 0 0 0455 0 0 0| 2

G ~ 0 0 017 017 0 06 0 6

12. Nov. 15 C ’ 0 0 02 07 0 0 5 0 20
D/ 0 0 038 05 0 0 9 5 | 2

Gj 0 0 0 5 033 o0 017 O 6

17. Mar. 76 A| o0 04 0 65 00 0l
C | 0 0 05 0104 0 0 0 | 2

D 0O 0 05 0 03 010 0 | 2

E 0 0 06 0 53 0 0 0| 2

F ! o0 0 03 0 06 0 0 0 2

G| 0 0 05 0 54 0 0 0 | 19

*: include some strains, no gas from glucose, no sensitivity to 0/129
and terrestrial type.

TF 7+ OMES

Station A, C, D BB 575 2 b X H3BEL T2 450 Bk & b RERREBMR 2 B 444 BRO P IEHE
R% Table 9 KRL Iz, 5> 2 v OEH & Flavobacterium/Cytophagaceae, Pseudomonas bi=£
R U 7203, BIKFEIRE Aeromonas D37 B3 X8 9 AT, ¥ 12 Enterobacteriaceae 39 B & 11 HiZ
mBIRHIN, 7722 o OEBRWKOERERMT 2 LD #EING,

HRO MR

Station C, E, G i 2HIEL b 43MEL 72 430 Bk & b REFS R BEME % Bk < 425 BEOSE EE»
Table 10 iRL 12, MEOEH IR E TOWKBINS 5 > 2 b L2 R Y Coryneforms b33fk
&Y, WNT Pseudomonas, Achromobacter 75 ¥ D TEIZHBRE & 2 5> Wiz,
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Table 9. Generic distribution of microorganisms isolated from
the zoo-plankton sampled in Lake Shikotsu

2
[ Q

-~ ® < ©

2 5§88, £ S

g -

3 s § §eh§ & § T %
o0 B LR g 3 § & -
2 s 3% I355 % § 5 58
B 8 S g sS£S 5§ % 2 g g (=2
5 3 2 EFS83®5 £ 548 % 8 2|EB

% % SO Nk M AE A RS D|E

9%

22. May 75 A 0 0105 4 03 0 0 3 3| 30
C 0 0 020 02 47 0 3 o0 10| 30

D 0 7 0 0 0 060 0 6 17 10| 30

25. July 75 A 0 0 09 4 T 5 0 0 3 7| 29
C 0 0 013 3 0 20 0 64 0 0 30

D 019 15 11 0 7 22 0 11 0 15| 27T

23. Sep. "5 A 0 0 014 3 43 7 0 33 0 0] 30
C 0 0 0 3 047 3 0 47 0 0! 30

D 0 0 0 0 07327 0 0 0 0 30

12. Nov. 75 A 0 0 02 08 0 0 0 0 0 30
C 0 0 0 7 08 0 0 7 0 0] 30

D 0 0 0 0 0-87 13 0 0 0 0| 30

17. Mar. *76 A 0 0 059 0 04 0 0 0 0| 2
C 0 0 03 0 357 38 4 0 0| 3

D 0 0 062 092414 0 0 0 0] 29

* "

UEXZWITBI 3WK, 752 b LU BROEBIIIER L 2 OBBIC OV THE R T
720, WOKDAREIT 10'~104/100ml & 572 b BOECEHETHE 3, BEIC IR B
CHEL T 2EHERL 12, < OREHHEACIATHMORARD %12 U DEEOFIIKD i€ 3510 T § B

bh, MIEROY 7 KEOEERL b L COBN A EANED bRz, I HIRE MO RS
B LEH TN TRICED & KICH 1 THINT 2 EABED bh, Chb it KBERS L E, coli
DRI Ed SR TH 5 Station D OBRFER OEYMBORAS & O LRI E&E O
T 3EREND Sation C ~OFAIL L 2 HEHK I HBRINS,

BAKRORBERIT OV T3 —RICHIVSERRILT 5 100oh, BERMBERIEMT 2 HNiICH 3 ¢
EBRMONTis 19719, T ISTARRBUCBA~BIIZH 1/10~1/100 &4, (LS L K8
> 512 3 EEESZIBD SNLVTEBTD 305, BEWEINCIIESHIOF I 5 b Ic B E%
DBPETH 5 T L HHEE»D NI,

— G #IS Flavobacterium/Cytophagaceae 33 &U° Pseudomonas 7% OEMh%RL T8 b, «
N5 MOWE LTI, KEKZ U DEFMNL & T EROEELBRE TH h 1,9,11,12),18, 3457
DE#, Coryneforms H2DERERT, L3R5 &b bWKICEEL HHERTHS5 & 245
NB. AREOLFUIZFED 5213 T Aeromonas % Enterobacteriaceae BERICRININE L 5 i
2 o1k, MIEIBIL TikHKOEMERE THENE BRI 3N 2 & OB D 2 31218, KRBT
ERRHAL» TL. U LERFEL Tidz OERIZEENAS e kOB LMEIcE 2 40>
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Table 10. Generic distribution of microorganisms isolated from
the mud sampled in Lake Shikotsu

: |

5 Q ) =

3 1 B 3E2Y 8 3%
up 5 29 2 § g °am
£ IRERI IR RN
£ 2 2 £ B’ = 3
: Sl E§EsI5T 2T 5L EfER

@ b | NS =R KHEARXRDE

|
%

22. May "5 C 07 0 0 01010 0 0 0 3| 30
E 014 032018 73 3 3 0 7| 30
G| o6 011 3 317 0 0 3 3|30
2.July 75 C | 02413 0 0 05 0 3 0 7| 30
E, 05 0 0 0 03 0 3 014 2
G 0621011 0 017 0 0 0 0| 2
23. Sep. 75 C 05 11 7 0 03 0 0 0 0| 28
E 02017 0 0 047 010 0 7| 30
G 040 17 10 0 0 13 8 0 0 17| 30
12. Nov. 775 € 0252 7 0 73 0 3 0 7|30
E 04 7 3 0 728 0 3 0 T| 2
G 01 0 0 0 07 0 0 0 20 10
17. Mar. ’76 C 0 30 30 3 0 3 3 0 0 0 O] 30
E 0 013 0 06417 0 0 0 0 30
G 033 0 0 037 3 o0 0 0 0, 30

EZroh3,

P52 o b DO TIREEY 100~108/g & BIKITE KT 104 FBEBONERTRL 12038, T OEIZH
BORRBBLIPEELVBETHELZ 750 2 M ZBOTHIIIZRBEDIETD - 12118 |
2 b HRIIWKOERIELIL, HEOE L Wk L RBEORHGHELETRT e 6, 7502 b
v OMIBEHIIWROBEEF L REUEET 2 s 0 LB an 3,

R 5T T3 MRS 103~10%/g OBHETREIN, AP S 2 v OBEERY, BEikr—
7 2R ARG ZHHEL 2R, H# S Coryneforms M2 DEMERERL T iz,

BERAGYTRAEESREL L TOWMBEOMBEHOEE LV B» 5, AMCERET e X< X
OHIEF OB A1 2 WP OBEICHERL 1203, BKOHASE, KR OMERONE
CEEL Tid, —RICAEERORIECRNO R T AEE b L HBIBEREL LzHd, X bE»
FHEIER G5 C EMHEK S L OGN D b 1261020, o, § KRGO A B B L B
HOFBYRE PR U IOER, SERAG I ERSHOEEMIBE 2 1/10 L UI2BE, M10EDE
BEREHLEB T L e 520, SBEAT AEMOMRE OV TLRN T 2 L EN H2 L EA
B,

T #

1. WhkoAEHiz 100~104/100ml O THE sh, TP Bcsgngd 5 FEHHELERL
1z, Hi#%ix Flavobacterium/Cytophagaceae, Pseudomonas WEEERKL THhS, BT Ae-
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romonas, #KICT Enterobacteriaceae HS¥EML 72,

2. Ty b QAT 100~10%/g DEBETHE 3N, BKFAROBRHHERE AL 12, EHE
REKOEEZRBRLIZ 6 DTH -T2,

3. BIROAERT 103~10%/¢ OHBETHEIN, BRY -2 2 RTEHNEERL 12, ERIZH
KBIRrF52 2 b B Coryneforms D3EHTH b, |WTC Pseudomonas, Achromobacter
ZET X HBRINTHI,

& 23

ARRORITCH Iz, REORRCCHAER o0&  ERBEROE R - 1 LE 3 -
2 7 AMEBRERR TR E L, RTRCEXHVFRBIHERHEARK, CEESKER LS
AEARAFHERAEEEL U oFRCEERE I EE S s MR 2 X T 5. 356 CHFHRED
BT B 12 Y #eth 1) % T 1o AL R KBE AR A A e B e T B B LBl O %
£Y 5,

X [

1) AHEA - HK F-ZFHE (1978). AEERREL L TOWBOME HFHHE. 1 5%
URE KV 5 R O RBAAKME DB RIF L cpBic oW, JuikEk#, 29, 363-
3717.

2) B B EHU - FEGE— - MREX - RAEE - SEEF - ANBA (197]). e x=x0
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