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Examination of bacterial microbiota of underground flowing water
and well water at the Sugadaira Training Center of Nippon Sports
Science University

BABA Shin-ichiro, NAKANO Mikio and HORIO Tetsuya

Abstract: We have to drink water to live along. In the present world, especially in Japan, most of peo-
ple can access to the safe and certified city-water. However, when we conduct out-door activities such as
camping, mountaineering, hiking and so on, the access to the city-water is rarely guaranteed during the
activity. In these cases, we mostly rely on “natural” water resources namely spring water, river water
and well water. The qualities of these water resources vary dramatically depending on the environment.
The contaminations of microorganisms can be a good indicator for the quality of those natural water
resources. While the microorganisms are integral components of natural environment, the presence of
fecal indicator bacteria can be used to assess the contamination of animal fecal into the water. The com-
position of the microorganisms in natural water changes along with the changes of the surrounding
natural environment, weather and distributions of animals including humans. Therefore, it is desirable
to investigate the composition of the microorganisms periodically to assess the change of the quality of
the supply water. We conducted bacterial contamination research on the spring water in Sugadaira
training center of Nippon Sports Science University after more than 20 years’ interval. We also checked
the bacterial contamination of the well water supplied in the facility. Our results indicated that, al-
though the density of the bacterial contamination have not changed much over the years, composition
of the bacterial flora of the spring water have changed. Some of the species were identified in both of
pervious and present studies while others were identified in only one of the studies. The change of the
composition of the flora could reflect the change of the natural environment surrounding the Sugadaira
training center or global climate change. The bacterial contamination of the well water had maintained
within acceptable level through the most of the time during this study. However, over-usage of the well
water cased a sudden increase of the bacterial contamination.
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HBAE AN BAEE T 5 L CTURERTRZERTH
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B OME RFATICUHTH 5. BINGENE, B,
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HESRILLTWAD, TOIRIER - A - LK
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bo KR DOEAHEL, RAKRLALE MRS L2
b OV AETE L EAKEDOE R ARENTH - 72
1960 FEALE TlE, FEMI0 T ADBREHRZHT LD
HoHEERIEYIETH S (HAKERS, 1993). ¥
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SESRRBEY E OMEBOY 27 B E&EATEY, HHio
T VTR EY B E R L LY, FEEE
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(WHO, 2003) . F7z, HARFOKEOKEIE, AHD
WE), WABMLREOBE, JEOLH L LICLD
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CENTEL LI L T2, SHNE, ERBANT
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720 BIEOFATIE, FBHRIUE 7:00 & 14:00 TH -
7oAY URRIEA, 1999), SN, X EFREICLE VI
BHECORME EREBF L OFREGVEHEL, =
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spp., E; Sphingomonas paucimobilis, F; Bacillus subtilis | amyloliquefaciens, G; Paenibacillus validus, H; Bacillus lentus, R IE4 1
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Serratia marcescens, Pantoea spp., Sphingomonas
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RO B IR A S 2z 3 e IR e E IR R &
iz (3),

BT AR ZFIH LT 2 i KE DK
5o h7 2 HICHiE L7z Mited %o LKk
W5 DM EBIZTFI 1.6 THo 72, MiEgid, Hi
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NoDH 5, Poodidus |, BIEHHIZI0HO a0 =—
DR S, B. subtilis, B. lentus ® _fHiZ, KED ¥
Y7 R L7 EZORNOBICERZR 12/, 10
Hoao=—»BE SN, ¥ ¥ 7 RO BT DR
LTI, R. pneumotropice ® I W = —H39 fHBIEE I,
COWEPHFKOY Y T s E N0k, o
DEDIARTH o720

4. B

R &2 IKIR & 9 B KL, KR AKIA L E LT
WhHZENEZL, WINGBOBIIE, EELKEE L
THHEND 2 D% v HAREERFOEFEILE
BHNIE, RFKOBEARMD D), ZOMEHEHIC
BHEINGF v TEEEFEOKEE LTHHETLZ L
WRETH Ho B V- OHME AR 2 KFE & ARFK D LK
WRIZOWTIE, Bl VR, 1999) ICFEL WO
T, THELHEBMI NI, REDKDOR M2 HIWr3
HEERIEEE LT, BAMEY DL IH R R H6HE
THhbo RIAKICRAT BBEDL, ZoORKE &
DESBRBICI o TENTHEEZON D, HFEE
O EREHE, RIEIICIIREEDSHMRICE S b K
MALDHET LT B GF LRI, 2021)0 2O X % H
RAOHERIIMA T, ANHOfTENE, BREICEHELRY
BERITT. WPREZHMNT 28EE0E 1, 4
FOAF—, HFEOAR=YEHESHTH S (Hilk
(37, 2003)0 FAETIE, AF—ALOWPIZEY, &
FORF —POE TP BN D 2705, HFEOAKR—
Y ETEBROK B, 7T Y FHERO% % L
EDERLTWwE, IROHORNE, & FIRIT 58
HFRUE, NT VN 140 T N R RLERL, EED 2
YAZ Y MR ARERZ R TS G,
2019)0 22 4EFTOFTH OFALIET D, 1999 4124 =
ToX= 7 EPHEIR L, B RS OGE OFBA )
LTWwb, £/, 70 ilT285F77Y

FEb 1999 4E I £LTIX 80 [ T - 72D AHT2017 412
(F109HNEHIR LT 5 GEEE, 2019)0 £722D20
FIZETRMITHEITL TV D & SN RMBEEE), ik
ﬂf‘%) RN TIZEFEOIEGHTH 2 & FRIEO HIRER

RICHEEZRIZLTWEEEZONLE, TNHDOEHR
%%xék FIARBRBEIIHF 2 %) % LB LT b D
TH Y, RIRNOREZ EMWICHAL, Towse
BEiERT AT EAEE L,

A OFATIX, Pseudomonas putida, Rodentibacter
pneumotropica, Serratia marcescens, Pantoea spp.,
Sphingomonas paucimobilis, Bacillus subtilis, Paenibacillus
validus, Bacillus lentus O 8 BRI E Nize 7T A
PR WSS, 7T AR A3 TH 5o B
B OFAARE R LT 5 & & UHTIkEWDS, 2

ES/8

DIFEAENR—HINTA LN TIEMETH L L)
@A S N720 S, paucimobillis 1%, T FH AT IE
W S ME— DR Td® %, Sphingomonas W I&
3, HEREIEZ Psudomonas J& 5 & 53k S 72T &
T, ZMERGABRILEMZAHTHI LN TE, A
CEETIZHMLTWSHTH S (¥4, 2011 : Ryan
and Adley, 2010). HFIRMIZEGSEZ G SR § 2
L H3d %o Psudomonas | DI, Wil P. oryzihabitas
(i Tl Havimonas J& &2 7\») & P. fluorescens %3
M s, SENEP. putida Bk D LB a0 =%
B L72W & LTINS Nze TROFFIZP. fluoresens
& P.putida (TR TH Y, WD HEIKREIC— K
MIZHEB L Tw5 (Silby et al, 2011) o Psudomonas J&
&, B AR WAL % & AL AR 3B O P LS HEAT L
Twa (I, 2011). FA41d, FFan=—oH4
A, WK, bW E L, 7T ARt L
xRy PR Z FEES 2 FHzHA T
%o RO I T =—HRIIPE-> TR HOT, Th
5 @ Psudomonas BOWND A0 = —% & TH—Th 5%
M L CRE LM RBEIEEE TE v, Palio 7z
Psudomonas J& D 1E O I 1 = — 7 5 {i [0 P. oryzihabitas
& P. fluorescens %, 4 P. putida % WK 7% 0 30k
ELTHY EiF7zohd Litzwv,

R. pneumotropica (IH%4 Pasteurella pneumotropica) 1%
SEOHRETFHICEE SN za0 = —BHrL VR
T o720 R pneumotropicald, FIIX T AR T v b
EDOEEHOBWIREL TWHHT, b hHv S
LTRIT AT L IE—MHmiZidZz v (Benga et al,
2018) EREEFCREIMAA L2V L) 32/
Tl ewiew, FEHGNTEEH OB OB A LU
LOWEFHALTVwDE T E 2 ML TSRS D
%o S. marcescens b Ji < BREEHUIHEE L TV 5 W Tl
MR E SN TS A, HARMIH 7% &% 5]
ERITILEPMOENTVS (Hejazi, 1997) Pantoea
B, BWNMRANIE S 2%, HWILAER, AR &
LTRSS Z L A%\ (Smits et al,, 2019) 720
13, KON ENTOARRETIEILRVETD S,
FLAE O BARFIFNTIC X O Pantoea %1%, Franconibacter
helveticus, S. marcescens, Citrobacter freundii 3 D &
] CHLYE 2 HIRAE L 720 O RIE TH 5 Z L A3Hus S
NCTw3 (Wangetal, 2017), FiHIOFAETIE, 77
2 B PERR B M S L2k 2 > 72 A3 4 81 Bacillus 1% 2
B, Paenibacillus 15 1REARI S h7zo Th S IBEEH

WCEBRICHFET SR TH Y, BIHSND Z L AR

ARHETIERE V. L, IhS0MEEMoORE I
DT B 720, RERHEEWD 7 > DR AHEE
LTWRZLZRLTVLD00bHNE\,

Psudomonas BOW 2 Fr < &, FilmOFATHRIL S h

1019



HARE RE P IER Y ORIK & e TR OB R AR

SIS N2 2o 2 WML, Moraxella lacunata,
Rahnella aquatilis, Sphingobacterium multivorum 0 3
THhbo M. lacunata |3, FPREEDFRETHY & bR
Y OERFIZEIEL TV Do BIMORKELERTDH 5
M. lacunata H3HT NI S 2% i SR BAEDO—> T
Ho7 b LT ESEIEMIL SN L o7-01%, E
B HLOEIRZAL, Bl SEEOEL R L2k o
TEBRGNHAD § 2 F A OO Eh
Hie LTHEIFONEDH LRV, R aquatilis 13,
IR R AR T O —FE T, AR %2 5 AL T %
ErokEnsg (JiLE2, 1985). R. aquatilis 1,
BRI BO R VRO —2 L LTEIFLNT
WAH, S OHFHAETIR SNz h o7z, HiHT
&, AR T ORI O K 7°C TR HIE &
AEZEALL po 2 LRI N TV B 75, SRl
TIEAKIRIZ 8-9°C TH > 720 R. aquatilis DI,
A AR T O IR Y O BB KL T 5 D
b L7\, Sphingobacterium J& %, Sphingomonas
JBEFRRICA T 1 ¥ TNREE GRT HHIET, Wi
b |2 Sphingobacteriaceae FHZ IR 3 % o Wi [ O 4341
XL LCTHEATH T, —ORMO IS OERT
OBEHI-E SN T2 (White and Suttle, 2013) o S.
multivorum &, Wi OFAET b £ ORI,
SN F M S NG o72h, HoHWIE, Fx
HS. paucimobilis LN B 2 LTI LholzDh
b LNz, 73, DNADY ) AENTED SR
ZHECZ K OEYHETEORBE LA TE Y, MK
oW TH BRI T (K, 2010). FRERTT
MR 3% & LIS B B32IE, BOZIZ OV THITER
2y HUEDND B

JE A 5788 D 52 & B KEKE HHE (https://www.
mhlw.go .jp/stf/seisakunitsuite/bunya/topics/bukyoku/
kenkou/suido/kijun/kijunchi.html#01) Ti&, —BAlIH
1 mlOBKCTIEE SN S a0 =—¥A5100 LT, K
GRS hanwz &, EhoTwa, Rk,
KW MM EN L5720 D00, BREUIIAKE M
HERECBATED (BRIY ¥ 7V OFIT 376
au=—/ml), TOFFTIIERMITEE v, A
35120, WY REALLEPLETH D L E R Do

SN, HFROIRAE BT o 7R, KRR
527 T 13 EMEHEDS < 55 ERABIE
NDZEWGhol, BER LIRS v 7 iigEET
&, P TVE DRSNS - RICE B R
(p<0.001) LS NIze TNIE, KEIMETFT 5L
AR R LTV Bl & EIFS N TRAT 5
DTRZVPEEZEZOND, RALZZHOMEIX, K
BB TRONIZBDLEFRBETH - 7245, Tz
NORBED HBARE KB DO ZNE RE SRR ST
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W7z, A K TIX, Bacillus % 2 F, Paenibacillus 1 1
Mo 7 s AGHEREIER L2 —of)iean
Z—D64%EEDIz TR LT, KX DR
ENLHO IO = —HKTIEr I 2 BEEEREPER NS
(87 %) DTV, SHIOFAIZL Y, K
J& Y OBREENAFAET M O IR~ OF AL <
[RENTBY, FITEAL TS DIFEREZILIZHmN
FNERET M OH 575 LENRETHE Z L
Wordrotze HFKICE TN —BMEEE, 1ZEA
EOREARTKENREIEHERG T - 7245, WK
EHOATKEILME LA RCRPBZ 5 T30 = — K
Bl &S n7zo HERIZOWTIE, BEDFEE I OF
WAREOWPER RN EB SN TB Y, F2H BIIREE
DI FKDEEMEIE—EOHEDN G- Z 5T b,
KWFFIZE Y, &> 7 OKRORE & B A
RoNDZEeNbrotze Sk, KREEREIHES

B RERAKE TSI T 2 20121, BRI o7
TFEIERAKED FROBFREZMKL, KEOBEDN
RIOHBRVWHEZHELLIRETH D,

5 #

ARWFFEIL, 71999 £ DFFE 2 X — A B AV IEE Y
I 7 OBEEORELLZ P OICRARZEDTH S,
A OF A2 B8 UL Z o Sz, i -/
ARG E IR L, MADOTEREZN D 9,

X M
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