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Studies on the Intestinal Microflora of Salmonids—IV
The Intestinal Microflora of Fresh Water Salmon

Mamoru Yosumizu*?, Kazuyoshi Kamivama*?, Takahisa KiMURA*?,
and Minoru Saxar+?

Viable counts were determined seasonally on the intestinal contents of 55 masu
salmon (Oncorhynchus masou), 6 white-spotted char (Salvelinus leucomaenis), and 3
kokanee salmon (Oncorhynchus nerka) collected at two rivers and two lakes in the
south of Hokkaido. The microflora of their ambient waters was also determined at
the same time. About 1400 strains were isolated from the above samples. The
composition of the microflora was determined according to the scheme of SHEwAN
et al. (1960).

The results are summarized as follows:

1) Viable microbial counts of the ambient waters were less than 1 to 10° per
milliliter with observed seasonal variations, i.e. higher in summer, lower in winter.
The microflora included the genera Flavobacterium/Cytophaga, Pseudomonas, Aeromonas,
Achromobacter, and Enterobacteriaceae.

2) Viable microbial counts in the intestinal contents of the salmon ranged
from 10% to 10® per gram, with observed seasonal variations, i.e. higher from spring
to summer and lower in winter.

3) The intestinal microflora was comparatively simpler than that of the ambient
waters. The principal genera in the intestinal contents of the salmon were the
Aeromonas and the Enterobacteriaceae.

KFRE 1Y SIUE2HY kT, WKTHAEFOYr HEEOBEHMERT, WEKOMEREE
B BT 0ME, Tt Aeromonas 35 XU Enterobacteriaceae it DER O AERT I A REL
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Fig. 1. Location of the sampling stations.

Table 1. Viable counts in the waters sampled in the Shiriuchi River and Daitoobetsu River

sampling water temp. viable counts
place* date (°C) /ml

Shiriuchi R. 5. May 73 9.2 3.0x10%
31 Jaly 73 18.5 8.3x102

15. Oct 73 9.0 1.3x108

12, Dec. 73 0.9 3.8x10%

Daitoobetsu R. 22, June 73 14.2 1.4x10%
7. July 73 16.2 3.8x10°

28, Sep. ’T3 13.4 2.2x10%

19. Nov. °’73 5.2 5.4x10?

31. Jan. 74 0.5 2.2x10°

26. Feb. 74 1.8 4.4x10?

27. Mar, 74 1.8 7.2x10%

21. Apr. 74 5.0 9.5x10%

cf. *: see Fig. 1

masou) 3t 55 B, MOLUEEHMTIT 1975 £ 5 Arn 11 Boiic 3E bl o THAC X ) 8
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(Oncorhynchus nerka) 3B, Ll EO®BEH 64 BeowTrhFRBBEHIBAEL, i Hr@mEho
JbRkEREC, BRFIEERT I TSI SHEESHCHDLRD, EDCERCH L, oA
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Table 2. Viable counts in the waters sampled in Lake Shikotsu

sampling water temp. viable counts

date place* (°C) /ml

22. May '75 A 5.7 <1
B 7.4 <1

C 6.5 i1

D 6.0 <1

E 5.8 <1

F 6.0 <1

G 7.3 <1

23. Sep. '75 A 18.0 35
B 17.7 30

C 17.3 115

D 17.9 100

E 18.0 80

F 17.4 10

G 18.3 11

12. Nov. 75 A 9.5 5
B 9.5 127

C 9.5 107

D 9.3 67

E 9.7 75

F 9.9 105

G 9.4 35

cf. *: see Fig. 1

Table 3. Viable counts in the intestinal contents of masu salmon
collected in the Shiriuchi River

; bod bod .
fish No. sargglmg Ieng%]h weig)},lt sex viable counts
e (cm) ® &
1 5. May 73 13.0 23.0 fx 3.5x10%
2 14.0 30.0 m* 5.3x10¢
3 12.0 17.0 m 1.9x10*
4 14.0 26.0 f 8.0x10*
5 13.5 19.0 m 3.2x10¢
6 25. May 73 11.5 21.0 m 1.9%10%
7 15.5 40.0 m 8.7x10¢
8 31. July '73 12.5 30.0 m 3.7x 108
9 14.9 50.0 m 7.8x107
10 13.8 35.0 m 3.6x10°
11 10.2 16.0 m 8.1x10°
12 15. Oct. 73 9.0 10.0 m 2.9%10°
13 8.6 6.0 m 1.1x10%
14 9.0 8.0 m 6.1x 10
15 11.2 14.0 m 4.6x10*
16 8.5 6.0 m 1.6x10¢
17 12. Dec. ’73 11.5 15.2 m 1.0x108
18 10.8 12.5 f 2.2x10%
19 9.4 8.1 m 1.1x108
20 11.5 16.2 m 1.5x10*
21 9.5 9.3 m 3.8x108

cf. ¥: female, *%:

male
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Table 4. Viable counts in the intestinal contents of masu salmon collected
in the Daitoobetsu River

. body length body weight viable counts
fish No. sampling date }Zcm)g y @ £ sex 0.
22 22. June ’73 11.4 20.0 m*? 1.9x 108
23 12.3 24.0 m 1.0x10¢
24 11.6 20.0 m 4.2x10¢
25 12.1 23.0 m 5.0x108
26 11.4 19.0 m 3.0x108
27 7. July ’73 13.5 35.0 m 2.4x107
28 14.3 35.0 m 1.8x107
29 12.1 21.0 m 8.4x108
30 11.0 17.0 m 4.7x%10¢
31 11.9 20.0 m 8.6x10°
32 28. Sep. ’73 8.6 10.0 f¥2 3.9x 104
33 9.0 8.0 m 4.3x10¢
34 10.4 14.0 f 1.1x10°
35 8.5 6.0 f 3.4x10*
36 19. Nov. 73 10.5 11.5 m 1.3x108
37 10.4 12.9 m 4.0x 108
38 11.3 13.3 m 3.0x10¢
39 10.5 13.1 m 1.2%x104
40 10.1 9.8 m 1.0x10¢
41 31. Jan. ’74 11.2 11.1 f 4.0x10?
4?2 26. Feb, '74 9.5 8.5 m 4.0x 104
43 9.3 7.5 f 1.8%x108
44 12.8 23.0 m 1.4x10%
45 9.3 7.3 f 8.6x10%
46 1.4 14.3 f 9.1x108
47 27. Mar. ’74 12.5 17.0 m 2.2x108
48 13.0 20.0 m 5.0x107
49 10.8 11.0 f 7.1x107
50 12.5 17.0 m 6.2x108
51 11.8 16.0 m 1.4x10¢
52 21. Apr. '74 11.7 15.0 f 5.0x10¢
53 11.3 11.5 f 9.3x10%
54 10.1 11.0 m 1.1x10%
55 9.0 6.0 m 5.2% 107

cf. *: male, *2: female

LENATEABEHONE AEBNEEER Y LAROHER LY, FoaBEEOSEL R
2 SHEWAN 5 0EHEVCENL TEE Lz, HRERRIBRATI oW 1g %4, EREREK
T Iml M BE L TRLE.

¥ ES

BWARBKOEEK AP XORLIUN AL SO S OBIAK DA BB T hiRAE
BB, AL Table I ko Table 2 ikl

Table 1 @& b s k5Pl UKL om/IIAD £EHL 100~104ml ofEHETT Kiizh,
WA E AR KR OFEHNE L o0 5, BRECE AFLEVEMEY R LI



1285

Table 5. Viable counts in the intestinal contents of white-spotted char collected
in Lake Shikotsu, and of kokanee salmon collected in Lake Kkuttara

fish sampling body length  body weight viable counts
sex

No. place® date (cm) ® g,
56 L. Shikotsu  22. May °75 25.0 170 fa2 1.7x108
57 23.0 150 m*? 6.5x10°
58 23. Sep. ’75 19.0 86 m 3.2%x107
59 23.5 136 f 2.0x107
60 12. Nov. 75 16.5 55 m 1.6x10%
61 24.0 147 f 5.4x10
62 L. Kkuttara  22. May 75 18.5 65 m 6.3%10°
63 18.0 55 m 2.9% 104
64 16.0 49 f 8.0x10°

of. *: see Fig. 1, **: female, *%: male

Table 6. Generic distribution of microorganisms isolated from the waters
sampled in the Shiriuchi River and Daitoobetsu River

3
% 8
§ 2 ) ::’: E '§ I g
= 3 § E 3 5% 2 0§ o 3
& & g & 8 vE g g ¢ %
£ £ $ © £ sSs 8 § ¢ 5E
e Z S £ £ 2 8 I 5§ £ 3 g%
£ £ S & = 585 2 § § s § E&
8 3 2 0 X K @ & <X & > =z
Shiriuchi R. 5. May ‘73 % 3 17 13 40 3 7 13 0 3 30
31 July 73 4] 0 10 17 21 14 38 0 a 29
15. Oct. 73 0 0 11 39 25 18 7 0 0 28
12. Dec. ’73 0 0 0 37 15 22 22 0 4 27
% on the total isolates 1 4 9 33 16 15 20 0 2 11442
Daitoobetsu R. 22. June '73 % 0 0 7 48 19 7 19 0 0 27
28. Sep. '73 0 3 0 40 20 14 20 0 3 30
19. Nov. 73 0 7 7 40 7 30 10 0 0 30
31, Jan. '74 0 0 18 36 0 46 0 0 Q 28
26. Feb, '74 0 Q 11 30 7 41 7 4 0 27
27. Mar. ’74 0 4] 0 23 18 53 6 0 0 17
21. Apr. 74 0 0 9 43 0 39 9 0 ] 23
% on the total isolates 0 1 8 38 10 31 10 1 1 182%2

cf. #; see Fig. 1, *: Number of the total isolates

&iz Table 2 R+ o & S EHMOBKC BT, KEOEV 5 A TRERNCAEERII LD T
e l, bTrrBEEIowATS CARCK T Iml R LEGEE v, KBEoERLAL 9 Bizky
Ti1, LRCEERIIE D, BRCALBMEODATIE 100ml BEXRL, TOBRPLLKEOET
Lie 11 ARE->Th, CHADRMHOHIGEGB SR LU 32 vOFACE-TE 10Ym! BEO4
EHH B Eh, SBPCESES ORECHT TEBROMMI D b,
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Table 7. Generic distribution of microorganisms isolated from the waters

sampled in Lake Shikotsu

% 2
o [
g “g ) S § 'é o '*E:
3 & § E § £ & § . 5
& & g & ¢ §f 2 g ¢ w8
£ 2 T £ E 83 ¢ S & s . &3
£ £ 5 ¢ £ 23 &8 % £ X % %%
= 3 = =B 5.4
% E 2 8 ¥ & a4 & X & ¥ z
23. Sep. '75 A % 0 0 33 0 17 0 3 17 0 6
C 0 ] 0 17 0 17 66 0 0 6
D 0 0 6 0 38 50 6 0 0 16
F 0 0 0 0 45 55 0 0 0 20
G 0 0 0 17 17 0 66 0 0 6
9% on the total isolates 0 0 6 4 31 37 20 2 0 54x2
12. Nov. °75 C % 0 0 6 20 75 0 5 0 0 20
D 0 7 0 26 60 0 7 0 0 16
G 0 0 0 50 33 0 0 0 6
% on the total isolates 0 2 0 26 64 0 8 0 0 4242
cf. *¥1: see Fig. 1, **: Number of the total isolates
Table 8. Generic distribution of microorganisms isolated from the intestinal
contents of masu salmon collected in the Shiriuchi River
o
<
. 8 °
§ 23 & § § S ?; 3 f
- © £ E 5§ §¥ £ 0§ g 3
be & 2 & s 3= = g £ w98
¢ £ S 8 £ §% ° 5§ & 2s
z 5 S £ § Sf 5 Y O§ 2 3§ g%
= g g 8 3§ &Y & & s B 38 52
& g = o = K g &4 0= X o~ Z
1 5. May *73 9% 0 33 8 0 12 0 46 0 0 24
2 0 11 0 0 21 0 68 0 0 28
8 31. July ’73 0 10 ] 0 0 0 9% 0 0 30
10 0 3 0 0 3 0 %4 0 0 30
11 0 -0 0 0 0 0 100 0 0 30
13 15. Oct. '73 0 0 0 0o 18 0 8 0 0 28
14 0 0 0 0 50 0 50 0 0 30
16 0 0 0 0o 87 ¢ 13 0 0 30
17 12, Dec. ’73 0 0 0 0 13 12 7 0 0 8
18 0 1 0 0 56 5 28 0 0 18
19 0 30 0 0 20 0 50 ] 0 10
20 0 5 0 0 10 65 20 0 0 20
21 0 60 0 0 0 40 0 0 0 5
% on the total isolates 0 8 1 0 24 6 61 0 0 291¥

cf, *¥. see Table 3, *: Number of the total isolates
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Table 9. Generic distribution of microorganisms isolated from the intestinal
contents of masu salmon collected in the Daitoobetsu River

3
&
- 3 ©
) s & 8 =
3 « g€ 3§ Sz § g -
o o B = ] s® 3 =2 a s
*, &0 3 & S g€ § § ¢ 3
o k) 3 b £ ;] O & S 5
Z & 3 e s |2 §g ~> E 2 2 03
p g § ¢ £ 858 § § 5§ gE
& g <= O X & m & X & > z
22 22. June ’73 9% 0 0 0 0 0 0 100 0 (0] 28
24 0 4 0 0 0 0 78 0 18 27
26 0 0 0 0 0 0 100 0 0 30
32 28. Sep. '73 0 11 0 0 81 0 8 0 0 26
33 0 4 0 0 89 0 4 0 3 28
35 0 7 0 0 93 0 0 0 0 29
36 19. Nov. -73 0 10 0 0 80 10 0 0 0 30
37 0 4 0 0 82 14 0 0 0 28
40 0 15 0 0 48 11 26 0 0 27
41 31. Jan. ’74 0 62 13 0 0 0 25 0 0 8
42 26. Feb. '74 0 21 0 0 4 33 21 8 13 24
43 0 0 16 0 16 28 28 4 8 25
44 0 10 55 0 s 20 0 5 ) 20
45 0 0 95 0 0 0 5 0 0 20
47 27. Mar. 74 0 47 27 0 0 26 0 0 0 15
48 0 0 0 0 0 100 0 0 0 20
51 0 0 0 0 0 100 0 0 0 20
52 21. Apr. 74 0 0 0 0 0 100 0 0 0 20
53 0 0 0 5 0 80 15 0 0 20
54 0 0 0 0 0 5 95 0 0 20
9% on the total isolates 0 7 8 1 3 24 27 1 2 465%2

cf. *!: see Table 4, **: Number of the total isolates

HRAOBREER MR - KRBV OCCRHH » 7 » 2 T THE LY HRBEOBRHNEYD
ROAENY, FhENBEEERAH, A% A #Jkic Table 3, Table 4 31U Table 5 ITRL
2o

Table 3 0RT 2 & QB CHE LY 7 7 < A0BREREIT 100~107g oBETRIE &K, »e
b DEGENED LN B, ERHCIPELE L, FFCECECBEANED bR,

F 7= RPN TR Loy 7 5~ A0BNERBIT, Table 4 imabh b Ik 10°~10%g DFEFE &
Hxh, AIBCHBECELTCE, FPELBUEBWEY RTEHE1ED LM,

REHESHTRE LT A RARIVZ v 2 SHTHE L e A = ADBREESL, Table Sitibn
BZr ST D OREERED LR, 10°~107g OEE TEKBICE - EXRTEE1ED Shis,

BRI KOEE AP« REZVDOEIKL b UREHBOBKD? HABEIIE 4L D 5 bk
RFREED 19 H2EL 7 392 BizouT, SHEWAN LOFECELL TE VSADGERT 2, £ 0
Ea SEEENCHT AR BOHER (%) R+ L Table 6 k0 Table 7 D& {TH B,

Table 6 iz & Bbh 5 X 2 aPIlds LRSI OF A OEBMR AL, FELE U HENERCRE
st 5 Flavobacterium/Cytophaga % X.U% Pseudomonas 0i3#, Aeromonas, Enterobacteriaceae,
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Table 10. Generic distribution of microorganisms isolated from the intestinal
contents of white-spotted char collected in Lake Shikotsu, and of
kokanee salmon collected in Lake Kkuttara

4]
<
] = B! Q
2 g’ « a ;:}; § 3 'g <4 =
= N § £ f 33 % 0§ g 5,
z, g & g § § §% & £ & 58
) = = 8 = S =2 £ = £ 2 - 0.8
Z ¥ [=% = > o A 15} 3 ) o @ g9
= E & & &5 § S & 8 5§ & § 3%
& g 3 = 0 = K g £ < K = oz
56 L. Shikotsu 22. May 75 % 0 0 0 5 0 5 0 90%z  Q 20
57 0 0 0 0 0 0 0 100% 0 20
58 23. Sep. ’75 0 0 0 0 100 0 0 0 0 20
59 0 0 i] 0 15 0 85 0 0 20
60 12. Nov. '75 0 0 0 0 100 0 0 0 0 15
61 0 0 0 0 40 0 60 0 0 25
9% on the total isolates 0 0 0 1 40 1 27 31 0 120%8
62 L. Kkuttara 22. May 75 % 0 0 95 0 0 0 5 0 0 20
63 0 0 0 0 0 0 100 0 0 20
9% on the total isolates 0 0 47 0 0 0 53 0 0 40%2

cf. *: see Table 5, **: Chromobacterium sp., by Bergey’s Manual, **: Number of the total
isolates

Achromobacter ETHo7,

RIZEEHBO Z b T er 2/ S BHHREI AL LT U Bekid s ZHWHO WAKDOEEL Table 7
LA, kR ENA L R Flavobacterium/Cytophaga, Psendomonas, Enterobacteriaceae,
Aeromonas 75 UNC Achromobacter T X h SR STV fo,

HEBOBAEE  IRoaRl e REFNNALHTCESGH « 7 » 2 SHTHE L H#RADBAEY
D HAHELICE 948 o HRERTTEED 32 HRk k< 916 BT-ou T, FHNC SHEWAN L OJEICHEML
THExR T o Fix Table 8, Table 9 7500 Table 10 W LR ABY TH B,

Table 8w bt b X 31, MRNDH 27 I~ 20BNEEL, FFE»OLFCELMCHEIhEE
AETRTOERBIZ T Aeromonas BHRHEE 3h, FLEHPNCIIHES,LESC deromonas,
fkZFi= Enterobacteriaceae O &3 HE(A 2 BB WEANED b,

FikMACHES R Y7 T~ ADBNEEL Table 9 taohsZr, BELRL T3 hid
Aeromonas BB RCHEE X, EEHNCIIHEENSEFIT deromonas, £kZ 1z Enterobacteriaceae,
K ZFETiL Pseudomonas O 5 EEH HIAYE < 7o 5 ERIDEED bk,

—HEBRTRE LT A ARIV? » 2 S TRHRE LI v 4 =20 BHEER Table 10 R
B, EHWO S BB A7 A T ALBWTIERD SHEWAN 5O FEECIL Vibrio &, #%7: Bergey’s
Manual 8 th.® & rhuE Chromobacterium W H I h 5 HENLOEEELR LY, 9 A 11 A
DOERBE SV SAD 2 v 2 FPWD e 2 = AT, Aeromonas, Enterobacteriaceae 3 %\ ~% Achromo-
bacter 2EEDOTHFER L T i,

% &

iR £ COEBRIC B L SIE ROBRESRIIL 100~109g DREOERSS b bhics, FHT
HRULANB IUHBTERELL 2, 3ovrrBacksuvTh 100~10%g oo £HE B3R
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(Table 3~5), 7/ b OEFZIIDD LN DA, EEHOCII—BRCKRDO LR LikD 5 BEN LERCH
FT&EL KBSETT D8 DEXFREHT TE L RBERANED bhi, HCELHTIIADEEER
BETL, BEITERETIENELLADH, IOBBCRSWTBRAERIIZELIRI L, A%
HIHD BLUFEIRY In THES KA L5 CBRNERRIAOEEES - BET5 - LR shi,

BB O Tk LRtz Aeromonas % X U° Enterobacteriaceae o 224255 < (Table 8~
10), FEEEZILEFELLERCHIT T deromonas, FZEizi) Enterobacteriaceae o4 5 HAE ¢ r
fEANRED bl (Table 8, 9), L2 LAFNBHEE R ORA & & bic Coryneforms, Psendomonas
OHEHRIEACH LB @A AR (Table 9), Z0 L5 R ENMOERL ST X A RLDE
THETH5REBRECETECERT 5 0L #EIN D, FORREMSHCE ) BOBHERNIE
RALT D Oh—BEANT Pseudomonas B3 L e B2, BIIL Aeromonas piEfEh R+ EEAHE L
%0, SLTAELYBLTHRDE deromonas DEHEHERTH DT, Aeromonas iZUKEERDBA
BHEOTELERAETHS - LR,

—AENAKDEBRIKED ERC 0B 0 L AR ERCE LAF By %R L (Table 1),
KB & OEBEBRMRE SN, BEIXAEYE U THENERCHE 245 Flavobacterium|Cytophaga
35 L O Pseudomonas Dz, Aeromonas, Enterobacteriaceae, Achromobacter %=k DRI h, B
BROBHNERLBoTRAHBIEXR LI (Table 6),

PLED X 5 mARic kT2 BRBECTN S XOMBERT 2 v HAREOBAEEC OV TOHBRIL,
T TOATRHCBRAKBTHEEIRCADERC I L, 20 L3R KADERAEEOT TR
B# Aeromonas, Enterobacteriaceae, Pseudomonas, Acinetobacter & r %% 7 MATTHEIS!™®,
TrRUSTHOID, & « FRIDSOPE L 3F—HTEHERTH O,

E 3]

1. @B IUBECESTS 2, 3oy rRRAROBAESYT OARBIL 100~10%g BB T b
DFEEELSBD LR, ZEMCIFEFLLEFCRVWTEL, LFLECEA BE R,

2. BHERIBEYEUTAD L, SBINCE Aeromonas 4\EBET, FHMNCI—BCESENLER
2T Aeromonas, #KZF Enterobacteriaceae, £Zz. Pseudomonas 55 % EVE AR L feh
BEFNRD bhie

3. BERBEACEEBIIAROEICHVCERCHE S, LFCEGERNED bR,

4. BEBREKOEBEL, AFY BUTHENESRC B X3 Flavobacterium/Cytophaga 5 LU
Pseudomonas D}, Aeromonas, Enterobacteriaceae, Achromobacter 2 X Dtz h, BERDOE
AEE L BB AL R LI,

# 2
AP ROBACE ) BRELSRHMORHER IVBE 2 0HEREL S L D LEE 3T £ T 6B THS
HEHHMEESRERHEBEL BV ABRRE IR BRHOBLYET 5,

X 23
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