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RESULTS

The survival rates for salmonellae, shizellae and cholera
vibrios in eight different sources of water from Chiengmai are

given in Table II, The Vibrio choleras showed ability to live

in water lomger than the other two organisis, It also survived
as long as ten deys in woter with lower bacterial contominaticn,

Salmonella tyvhosa and Shigella fleyneri type [IE exhibited

very little tendency for survival, This organism cculd not
survive longer than two days, except for the one instance in the

deep well water had less contamination, Salmgnella typhosa

remained viable up to ten days. The role of pH oppeared less
significant than mentioned in the Indian literature (11) since
none of organisms showed a pattern of survival linked to tihis
factor.

Table IIT shows the effect of seascnal changes in concentra-
tion of Mae Ping River water on the survival of three test orga-
nisms, The samples were taken every month covering the dry, the
hot’ season and on through the rainy seasen. The vibrios could
not be found after two days except in November when they could
survive up to seven days. Since late October and November was
the time of tho flood stages of Hae Ham Ping, at this time the
river was highly diluted with rain water and the vibrios shiowed

the longest viability in such water too. Salmenelia typhosa and

Shirella flesmeri type III demonstrated equally poor viability

in all sensons,

Tn Table IV the effect of iritial concentration on survival
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is given, It is interesting that the critical population of
inoculum for each organism seemed to be TEJ-ib to 1&5 organisgs.
This data also shows that the opganism can be detected in con-—
centrations as low as four per milliter thus emphasizing the
sensitivity of the millipore filter/enrichment technic used in
this study, The survival of vibrics in this waler with the same
concentration of the ircculum as used for the work shown in Table
IV was four days, The survival was still leng because the water
was still diluted by carlier rains cven though it was the early
part of the culd, dry season.

Table ¥ indicates the pH changes for 21 days during survi-

ral studies of the water from varicus sources,



Survival of Salmonellas, Shigellae and Chelera Vibrios in Chiengmzi Water.

TABLE II.
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mg/100 mi. Examined in triplicate
sources of water Initial Survival in days

Ca Fe Plate count pH 0 1 2 & T 10 20
Moe Ping River 0,48 0,034 ﬁxlﬂﬁ 8,2
Vibrio chelerne E} Tor-Ogawa 3/3 03 2/3 03 03 0/ 03
Selmonolle typhosa A =23 13 o o of3 of
Shigella flexneri type III 2A 13 03 o/3 o3 o/3 oA
Mae Kha River 2,16 0,152 dxng T
Vibrio choleree E! Tor-Ogawa 2/ 03 13 3/3 1/3 0/3 of3
Salmonella typhosa 23 13 043 073 o3 o3 /3
Shigella flexmeri type IIT 172 0/32 03 03 03 0/3 03
Deop {driven) well trace  initial .d,xlt]j 6,0
VYibrio cholerae El Tor-QOpawa 0.906 3/3 3/% 343 3/ 273 2/3 o3
Salmenglla typhesa on stending 3/3 3/3 3/3 3/3 3/ 1/3 04
Shigella Flexneri type 111 0,118 172 /3 o/3 02 0/ 0/3 0/3
Kleng {canal) water (0,88 0,012 1Jr_1£1‘l:F 8.5
Vibrio cholerse El Tor—Ogawa 3/3 3/3 3/3 3/3 3/ 03 043
Salmonella typhosa 2/3 2/3 1/ 0 0% ofy of3
Shigella flexmeri type 1I1 13 1/3 03 073 0/3 0of3 03




TABLE IT, {Continued}
survival of Zalmonellae, Shigellase and Cholera Vibrios in Chisnpmai Water,
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me /100 ml, Examined in triplicate
Sources of water Initial Survival in days
Ca Fe Plate count rH 0 1 2 i 710 20
Shallow well in Sompetch market 2.0 0. 005 ’}‘xlﬂa 6.9
Yitrio cholerae El Tor-Ogawa 3/3 3/3 3/ 3/ 373 173 0N
Salmonells typhosa 273 2/3 073 03 03 0/3 oM
Shigella Flcxmeri type 1IT 1/ 0o/3 of o3 o/3 o3 of
Municipal tap water 1.56 trace 41102 Tl
Vibtric choleras Bl Tor-Orawa 3/3 3/3 373 13 03 03 0/
Salponglla typhosa 3/3 3/3 1/3 0/ 0/ 0/3 o/
Shigelle flexmeri type III /3 0/ 0/3 04 03 o/3 0/
Shallow well in Chicngmal Gate market 3.2 0. 00D 31103 6.7
Vibrio cholerae El Tor-Ogawa 3/3 3/3 3/2 3/3 3/3 373 oA
Salmonelle typhposa 3/ 0/3 0/3 o/ of3 o/3 03
Shigella flexneri type IIT 3/3 03 03 o3 0/ o3 0
Chiengmai University ruscrvoir trace 0,016 Z:y:]_t:}‘l:L 7.3
Vibrig cholerac El Tor-Ogawa 3/3 3/3 03 04 oA 0/3 043
Salmerella typhosa 2/3 /73 073 0/3 03 0/3 03
Shieella Flexperi type III 273 1/3 0/ 0/3 o3 03 of3
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TABLE III.
Survival of Salmonellac, Shigellae and Cholera Vibrios in Mae Ping River Water

. mg/100 ml, . Examined in triplicate
Drgm‘l'];zrigidend bate Initial Survival in deys
Ca Fe Plate count pH 0 1 F A 7 10 20
th 2
April, 9= 1.48 0,067 10x10 7.7
Vibrio cholerac Bl Tor—(Ogaws 3/3 3/3 3/3 03 0/ 0/2 0/
Salmonella typhosa 03 3/ 1/3 073 03 o o
Shigella flexneri tyove III 1/3 o/3 03 o3 03 0/ o3
th FA
May, 12— 11.2 0.033 34x10 7.9
Vibrio ghelerze F1 Tor-Orawa 35 3/3 3/3 0/3 0A 0/3 0/3
Salmonella typhoza 23 0/3 03 o/ o2 o3 ofr
Shigella flexmeri type IXT 03 0/3 o/ 0/3 o/3 0/3 03
FA
July, 108 2.8 0,046 5x10 8,4
Vibrio cholerac E1 Tor—Conwa 3/3 3/3 353 0o o3 0 o3
Salmonella typhosa /3 253 03 o3 0o/ o3 0f3

Shigella flexmeri type IIL 0/3 0/3 03 053 03 0of3 073
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TABLE III., (Continued)

Survival of Salmonellac, Shigellae and Cholers Vibrica in Mae Ping River Water,

1TE96LQ1

organians ond Dats eI - el on

Ca Fe Plate count pH o 1 2 4 Y10 20
August, 111 12.8  0.055 12310 7.5
¥ibrio gholerae El Tor—Opawa 03 172 2/ o/ 03 ofy on
Salmenclla typhoss 3/3 1/3 3/3 o/3 03 o3 0o/3
Shigella [lexneri type III 3/3 /3 043 0 o3 03 of3
September, ESE 1,6 0,126 1.‘3}:]_{1:dr el
Vibric cholerae B Tor-Ogawa 0/3 0/3 072 oA 03 03 0/
Salmonelle typhosa = 3/3 0/3 1/3 07 03 03 oA
Shigolla flexmeri type IIT = 0/3 0/3 03 0/3 ©/3 0/3 0/
November, 132 w2 0.029 o0’ 7.1
Yibrig cholerae Fl Tor-Cgawa 3/3 3/3 3/ 3/3 1/3 0/ 0/3
Salmenella typhosa 2/3 173 03 o3 o3 03 0/
Shigella flexmeri type III 33 03 o/3 0% o3 o3 oA




TAELE IV,
Effect of Inoculum Concentrntion on Surviwval, Mae Ping River, December, lﬁzﬂ, 1965,
Initial pH = 7.0 L Ca = 2.48 mg/100 ml,
Initial plate count = 3x10 Fo = G.0461 mp/100 ml.

Oreanisms Cone,/ml, after Survival in days
& incculation 0 L7 1o 13 16 19

=
mJ

P + + - ~ - - - - -
&b 2 + + + - - - - - -
Vibrio cholerag 4. Ex10 + + + + - - - - -
El Tor-Ozawa AN &xlﬂj + - * + - - -~ - -
Ll + + + + + - - - -
4.6x10£ + + + + + + + + -
F A + * - - - - - - -
-ii |£l:d-03 + + bl P i bl - -y -
Salmonglla typhose Ledx10 4 + - - - - - - - -
FANA RS + + - - - - - - -
&.Lxlﬂz + + + + - + + - -
4.4x20 + + - - - - - - -
BII. 2 - + b d - - — - —-— —-—
B.4xl0 - - - - - - - - -
shipella [Texneri type IIT 8,4xlﬂi - - - - - - - - -
8 L ul Gﬁ' — - b - — L L — -
S.4x10¢ - + + - + - - - -
B, 4x10 - - + + + - - - -




TAELE ¥,

pHl Changes during the Surviwval Study.
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Sources of weter at day 2nd day 3rd day 4th day  5th day  6th day  7th day  14th day 21st day
aimipimi a-mip-ml ulmipiml a.m-]}-m. aqmapimi avmpprm. ﬂ.m.p.l'l'l- a'm.p.ms a.l'l'.l.p.m.

Mae Ping River 07,0 %072 TO07.2 7072 7,072 T.07.0 0 7.06.7 7070 6.7 6.7
Mne Kha River 7.5 7.0 7.2 72 TR 7.6 27,6 T2 1.2 7.2 7.6 7.6 7,00 8.07.0 6.4 6.4
LDeep (driven) well 6,8 6.8 6,8 7.0 6,870 6870 7.07.0 .00 7.0 6.5 7.0 7.0 6.4 6.7
Klong (cansl) 7.5 6.8 7.06,8 7.0 6.8 7,068 686,28 6870 7,066 T7.070 6.4 6.7
Shallow well (Sompetch
market) 7.2 7.2 7272 TO7E 7.8 7.6 TETE THTE 7.6 6T T.0T7.0 6.7 7.0
Municipal tap water 7.6 7.0 7.272 7070 7.27.0 7.07.0 T7.07.0 T.06,5 6&£.09.0 6,767
Shallew well {Chiengmai
Gate market) T3 T2 T2 72 T2 72 272 7.2 T4 6T T.e 5T T.07.0 0 6.7 6.7
Chiengmai University
Reservier T8 77 76 T BB 7.0 TO0 0 7.2 6.8 7,072 7.2 6.7 B.OT.00 T.5 7.5
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