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Abstract

Study on the relationship between water quality and Vibrio spp. distribution in Bandon Bay,

Kanjanadit District, Surat Thani Province was carried out. Physical, chemical and biological water
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qualities were studied every two months for a year round during dry and rainy seasons. The study areas

were coastal, oyster and cockle farming, and non-farming areas. The distributions of Vibrio spp. among

three study areas were 61.23+23.302, 46.54+16.45 and 17.66+5.25 CFU/ml, respectively. Vibrio spp.

were contaminated in seawater in dry season higher than rainy season. The relationships between Vibrio

spp. and water quality showed that Vibrio spp. were negatively significantly correlated with pH (r=-0.832,

p<0.05) but positively significantly correlated with biochemical oxygen demand (r=0.908, p<0.05). The

results indicated that the water qualities were in the standard range of marine water quality (Class 3).

Key words: Water quality, Vibrio spp., Contamination, Bandon Bay
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Figure 1. Location of study site and sampling stations for water quality evaluation in Bandon Bay,

Kanjanadit District, Surat Thani province
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Table 1. Methodology of physical and chemical

parameters of water quality investigated.

Parameters Method [8]
Water temperature (°C)  Thermometer
Salinity (ppt) Salinity

refractometer
pH pH meter

Dissolved oxygen (mg/l)  Azide modification
method
Biochemical oxygen Azide modification
demand (mg/l) method
Ammonia-Nitrogen Nesslerization
(mg/h) method
Nitrite-Nitrogen (mg/l) Colorimetric method
Nitrate-Nitrogen (mg/l) Cadmium reduction
method
Orthophosphate (mg/l) Ascorbic acid
Chlorophyll a (mg/l) Spectrophotometric

method
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Table 2 Means + standard error of physical, chemical and biological parameters for a year round in

Bandon Bay, Kanjanadit District, Surat Thani Province

Parameters

Coastal area

Oyster and cockle
Non-farming area
farming area

Water temperature (°C)
Salinity (ppt)

pH

Dissolved oxygen (mg/l)
Biochemical oxygen demand (mg/l)
Ammonia-Nitrogen (mg/l)
Nitrite-Nitrogen (mg/l)
Nitrate-Nitrogen (mg/l)
Orthophosphate (mg/l)
Chlorophyll a (mg/l)
Vibrio spp.

30.39+0.06 30.35+0.08° 30.45+0.15%
17.66+1.33° 21.96+1.25° 22.19+1.96°
7.50+0.028° 7.46+0.046° 7.52+0.06°

5.87+0.15° 5.88+0.18° 6.48+0.12"

2.12+0.30° 2.040.13° 1.54+0.18°

0.092+0.01° 0.07+0.01° 0.07+0.03°
0.008+0.001° 0.006+0.001° 0.005+0.00°
0.114+0.032° 0.043+0.011° 0.041+0.008"

0.045+0.004"
0.049+0.005
61.23+23.30°

0.035+0.007°
0.035+0.005"
46.54+16.45°

0.069+0.028"
0.166+0.073"
17.6615.25°

Superscripts with the same letter in each row are not significantly different (p < 0.05).
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Table 3. Correlation between water qualities and Vibrio spp. distributes for a year round in Bandon Bay,

Kanjanadit District, Surat Thani Province

Vibrio spp. (CFU/mI)

Pearson Correlation

Parameters

Coastal area

Oyster and cockle
Non-farming area
farming area

Water temperature (°C) 0.195
Salinity (ppt) 0.446
pH -.832*
Dissolved oxygen (mg/l) 0.708
Biochemical oxygen demand mg/l) 0.908*
Ammonia-Nitrogen (mg/l) -0.594
Nitrite-Nitrogen (mg/!) -0.192
Nitrate-Nitrogen (mg/l) -0.211
Orthophosphate (mg/l) 0.418
Chlorophyll a (mg/l) 0.286

0.206 0.504
0.552 0.088
-0.813* -0.187
0.744 0.591
0.881* 0.415
-0.577 0.124
-0.401 -0.437
-0.353 -0.37
-0.112 0.262
-0.296 -0.362

*Correlation is significant at the 0.05 level (2-tailed)
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Tugaafigninntn A i dunsn-AageTu Launu
‘e Vibrio anad ez Nduiusiuuan -

aa

lulmnsiauw ad198dad1Atun19a A (r=-0.999,
0<0.05) lagdANNANAUSLLUNNEUAUNA19AD
NITUNINITANEUIRILTD Vibrio LANAITULHB AN

wanlie-lulnsauannnag (Table 4)

Table 4 Correlation between water quality and Vibrio spp. distribution for rainy season and dry season

in Bandon Bay, Kanjanadit District, Surat Thani Province

Vibrio spp. (CFU/mI)

Pearson Correlation

Oyster and cockle

Parameters Coastal area Non-farming area
farming area

Rainy Dry Rainy Dry Rainy Dry
season  season  season  season  season  season

Water temperature (°C) 0.617 0.541 0.912 0.912 0.197 0.197
Salinity (ppt) -0.081 0.541 0.575 0.572 0.661 0.661
pH -0.775  -0.998*  -0.961 -0.961 -0.734 -0.734
Dissolved oxygen (mg/l) 0.399 0.946 0.845 0.845 0.734 0.734
Biochemical oxygen demand(mg/l) 0.02 0.958 0.945 0.945 0.612 0.612
Ammonia-Nitrogen (mg/l) -0.947  -0.999*  -0.831 -0.831 -0.948 -0.948
Nitrite-Nitrogen (mg/l) 0.121 -0.618 -0.873 -0.873  -0.319 -0.319
Nitrate-Nitrogen (mg/l) -0.028 0.841 -0.695  -0.695 0.948 0.948
Orthophosphate (mg/l) 0.585 0.403 -0.152 -0.152 0.595 0.595
Chlorophyll a (mg/l) -0.03 0.404 -0.473 -0.473 0.585 0.585

*Correlation is significant at the 0.05 level (2-tailed)

andsaua

HANNIANE ANz lug T uaew

o

gnenioyaunng damdnganunionil dewlunien

g lunainnsguaun i nziatedednag Ty

sz 3 Qmmwﬁ”ﬂmm ensINAEdaS
i [9] ArAdNLTunsA-Anveg ludae 7.0-8.5 A0
Buieandiauazansiinlifienandn 4 mg/l A
wanTuifle-lulnsiau SAnldifin 0.1 mg/ Bunnslu

wan-Tulngian 0.060 mg/l Waawm-naanada Jan

The Sci ] of Phetchaburi Rajabhat University > ’“’)'
Volume 14 Number 2 July-December 2017 e



NIATINGWNERT WARUININGITUT1UAYNTTUS
U7 14 adui 2 nIngAN-5uIIAL 2560

20

laifin 0.045 mg/l aaAARRIRL RANUIDUAZ ALY
(o] AnudnlugaluuInuiuingadanziall
Aedsrad N snen Tute-lulnsiau 0.12
mg/ml Tuimsn-lulnsiawn 0.11 mg/ml wazeasla
Weamn 0.05 mg/ml dauANAUNINTTIUABAAAES
o =] O’J d" Q‘I d’l ro’/
AuntsAne A IwE Ui ulnslaeedndun
gradetTougintinunen inudluggruiianm
warluHe-lulnsay warluwmnm-lulngiau i
nousNIRsgIuAuNNTIzaTedelssinni 3
1 1 I3 dl = 1 1 ai
[11] dawArmonuponuAnaas Tusaulagiszudned
P a y
13-25 ppt #AA1gaTugqEU UTumadinsia
A9AAKBINLUNNIINEUDEN [6] NARNHIAUNIN
Wrtdmeatinunew Sandngeegisnil wudn
ANNHLANDETE1MINY 3-30 ppt TAEsendnaihau
FAIAN-NOAANTEYW 2552 HAAgaLiasainii
dqgelunngn Taaanizusinmlinuduvia 1%
PunuinanlnagnziaiiuanuauninAAuAs
a ; P A A Py
10Ut ANz a N ANAININLEURRNN TR RE
a v Py -
UTHBATUBL AT LAZLTUA NN Ae9dR S
& o A a y = '
11 Ardleaaudnaaigfansiatdiuiuinngn
a dld d” a 1 a
TR UNRNN AL AR E NZANLENI UL
da 4
ARNITLALANDEUIITNLAZUBL LAY LHBINIAIN
13Ut e Nl uNuRFUEIA N a1 ARaIAN S
F119°) AIHANTRINITANNTANTTHUMAITHTU WIAN
d” o ro’l 1 a y 1 v o
wztRendnfin Tuagiisnnmadmeiaganalian
Ao = o o | o o ‘
ilangeteannndosnusneenuniauntiniinudn
130104178191 TUTI U URNE 19 TR NI LTI 0L
g1efa [12] wenanndnudndunuen Tauiie-
Tuinnau wlasd-lulnsay lunm-lulnsiay aef
Tavaam azinisidasuulasninganinnig

nienanilagazdifasandnAnyainnisinadauaes

S

4 The Sci ] of Phetchaburi Rajabhat University
“~3 Volume 14 Number 2 July-December 2017

nezuatN lih uaviininasanmnsgaazdana i
= a a a a a
AnsadyAulneeuuAf FauaznN1TIa3 Y183
dnie denanilidiunueendiauazanaluin
AR [13]

NNTUNINTTANEIABNLT Vibrio spp. HAIH
FurusuuunnguiuAtandunsa-anelAdu
7.46-7.52 48AARBIANNNITANHINITUNTNTZANE

R s 4,

189178 Vibrio spp. luaatinuaaunAtaauile
n3A-AN9eg lutae 5.99-8.48 daulunjAnaauiiu
N9A-AN 229FRBENTNNZIaR AT AN T A
AantsiasytAulnaaaida Viorio spp. [10]
wananiwudde Viorio lWwinyaulnléialuaniay
ALTUNTA-AvaE luTae 7.88-8.54 LHBIANLT0
fanataguisaasyAuInlia luaniazidusing
\intias [14] wananniiFunnieaide Vibrio spp.
= o o & o o a a = o

Hpnuduiusiuadlen U luian1amenii ann
$184NUNNTANET V. parahaemolyticus T110
pnrnaumnluteldesfisdondudaniia &

o v T Aa o = al 1 1 °9./ =
ANANNUSIFeuanAudlen wamnadnluunaesing
Iuruanssursdurndaiduunasanuisues

A A = v o & g
WUATLTE [15] RINN19ANEIAINENNUFI091Te
Vibrio spp. Tuinaaiazludndun wudiunnlu
waninisuideueade Vibrio spp. M lH&RT
wnlFsuiaenalsnniuninszanaes luunasi daiu
TadrdesdafizlnadniniuazaasAniieanianis
u3lnandasnduannnisduidenaeade Vibrio
spp. tuLuuAaILanadndun [14, 16] Lo e
NINANEIANIARTNITUNNETNNIFANVUALN LA
wmsgunstlnaemImeiariattinadauazilye
an ladmasnwunistuidenaesi@a V. cholera uay V.

parahaemolyticus 14814119 25 N3u [17]



dgUuan1snaang

NNIANHIANNHANRUS WAL NI TUNINTZANE
984438 Vibrio spp. MMAIHNE11111A1 811N

o o

nanyauAng daudngugisnil aunintinelu
\nagiNIRIFIuAMNINTINTIaTIE e dnagly
dszinnd 3 ANt mEaLNe N ANIzIALdRSin
agu1dian luggen Wnaaadimzialfiun
lulasf-ulnsiauw wazluinan-lulnsiaugandn
139 UNTNITL AN UNITHLAZUDE AT LAY
a Ay A & e e P a

wanaui ldina@edndin Tugaei wudnsnn
18 NN LAAIANNANAARINGNLBUNRNNTLAEI
PREUNNTNLATNDL AT WATLFN U IR N1
Andun P3unnueandianazatsluun Usnilul
naaendadiniAigendtiBnasfinsia way
a ‘ﬂ'd d’j

U NNNN TR UL U TN LA UDE AT YT
Tuman-lulasian WBunmisfanziagandzion
g g a \
NUNLALNMDEUNITNLAZ YD LATY hav LTl
ATLAENERT WULFNIUNTWNINFZANEURILTD
Vibrio spp. Tungiauninningguu InetFuiouae
Vibrio spp. HAANNANRUSuLLRnEuiua1ay

1 al o/ o a al o o a

N3A-ANY BATHANNENRNUS AN LReaiuiudle
= o o o Ao , \

A uanantdailfadeuaurninaseanisunsnszane
d‘a’ ., . 1 ' I a a o
\@ia Vibrio spp. 1Hun AdnsLAN gouund n934y
afesallpqsinisiuf et 9dnduiNIngaa
VANLAN 1892 NHNITWNINTZA8a9LTa Vibrio
spp. 19989781 NUUTNUGININGQRW AU AdT
gn1aiszdansdwdewdedtdledaduwdenalsn
Tuwnaamnziasedndunianisikinaa1uimma
agalaaniulang@anIsNITUT N AN WINTNAL
AN ldenunssudtandatluileu (Depuration)

AauNITLsINA

NIATINGINEARS WRUMNINGIFUTIBAYNYTYS
U7 14 adud 2 nsnIAN-SuIIAN 2560

21

nnRAnssNUsenA

'
a a o o

m@m@uamﬁmmmwm@ﬂwmuumuu

5

c |a va

qudsrunninneinide warAuddjuAna
IngiAtaniuaziATaIN AN AN
NUINEIALAITATUATUNT INENBAGI1 )TN
dy d’l dl dl A e = 3

wwamean un inresiie gunsal ansiailunisin

o

AdeAsail
LANA1ITA9DY

1. noana deaflaiAseg Aunun Tanna uwas
87U9E FUONLE. 2542, @mmwffm?mmmm
iataasnzinsugauneu FNTAGT1:] T
577 72979 WA, 2537-2539. NBUNHABENART

T eEle neNLgTa.

[
=

2. nanderug. 2559, ANANITIALNUALNSLA
szan1l 2557. ngNAABLALIAINTTATANNG
Usza Audinaluladansaumeuaznnsdeans
REGIEA

3. Parker, M.T. and Duerden, B.I. 1990. Principles
of bacteriology virology and

lummunity.

8"edition. Books Received, Philadaphia:
Decker. 35:375-376.

4. 938Nl FIATULNA, 38T THIVTUNT, uAw
UM LA NeTERT Henans. madhsziade
anaitisle Faluuasn uasTinaanlunesunss
deaenansisniglszansylnedszaauany
TneAaluanansiun fleuiuatmnsdee i
uaznadaupwlaredeseslfious. ney
TsrRnAeszninalszma dnuinlsaRmsiealy

mumuguim NITNTINAIT170U4. [online]

The Sci ] of Phetchaburi Rajabhat University ="»

Volume 14 Number 2 July-December 2017 2

»



NIATINGWNERT WARUININGITUT1UAYNTTUS
U7 14 adui 2 nIngAN-5uIIAL 2560

22

v

vdrdeldann: http://thaigcd.ddc.
moph.go.th/knowledges/view/114. 2560.
Canigral, I. Moreno, Y. Alonso, J.L. Gonzalez,
A. Ferrus, M.A. 2010. Detection of vibrios
vulnificus in  seafood, seawater and
wastewater samples from a Mediterranean
coastal area. Microbiological  research.
165:657-664.

waFinn AlaWus, asuwn gmiana, N
NITOUINA LAYATUY. 2554, TATaNITN9Llseiiu
AMAINLATANLAASERAAYeIEN1THAR
18LUNNTH (Crassosostrea belcheri) ANLU3LINL
g1otinunen Saudngaugianll. 41ineu
NB9NUANLIAYUNNISE (4n1.). [online] Winde
#ann: http://elibrary.trf.or.th. 2559.
Bacteriological analytical manual (BAM). 2004.
[online] available: https://www.fda.gov/Food/
Food/ScienceResearch/LaboratoryMethods/
ucm070830.htm. 2558.

APHA, AWWA, WEF. 2005. Standard methods
for examination of water and wastewater.
21"edition. American Public Health
Association. Washington DC.

NINATLANNANY. 2549. NIATFIUAUNININ

11.

12.

13.

14.

o

Lmzmmmuqmmwﬁmﬁfwmeamﬁm nd
ﬁﬂ@?’]i&f{ﬁﬁ’]ﬁ. 643-661.

YAz UResaaw, aunun auasiies, 413 whings
a16 wazIWAR ARTEN. 2559, N1TUNINTZANE
veeunasinauiituazamainiiilufiui
M zIAEadRSinae et ioneatinuney
Fwmdngaunisil.aneaisingraaniuaz
walulad. 24: 588-598.

Useihn gnaunnl, Asns Usshng uay
aumang FannTidaay. 2554. nsilaeuiilas
ANNIAT LA LFI AT 9N UEN M S
vhiamdanuaitdimnd faudngawgfand.
21981911717244. 64 (6) 536-544.

Goh, S.G., Bayen, S., Burger, D., Kelly, B.C.,
Han, P., Badovic, V., and Gin, K.Y-H. 2016.
Occurrence and distribution of bacteria
indicators, chemical tracers and pathogenic
vibrios in Singapore coastal waters. Marine
Pollution Bulletin. Inpress.

WINSH gNBFNH. 2555. N1IAAMIN N1TATIA
"3mm:ﬁmiﬂmﬂ”@umzma@fgmm"umlﬁ”@
Vibrio parahaemolyticus Wa e V. vulnificus Tu
MaaAEINTNNTINUNY (Crassostrea belcheri).

A11N9UN e UANLAYUNITITE (4N9.).

YL@, [online] v 4 A daeldann: [online] vinnaldann: http:/elibrary.trf.or.th.

http://www.pcd.go.th/info_serv/reg_std_water. 2559.

html. 2559. 15. 58 Toufa, 291 WWIYA, FeeaTlfiunug
10.8A U0 A, qUns A4, §I17 war WA PLIA. 2559. A NANRUEIENIN

WIMNANTTR waz Beenerd asfuring. 2547, A2w wuAfiGeArile wiadlulaf Aasien i

Il
g

d’ dgl—l aal a

w@eaednsiilaunuanizanne linalsa lu
U g/ 1 % I'g = o o

unANIE19UABY 9. §711)5571. AU

a &y
LASRSNRUAL ‘lun’m@ﬂmwmmumiu

( Litopenaeus vannamei) o8 uUania

4 The Sci ] of Phetchaburi Rajabhat University
“~3 Volume 14 Number 2 July-December 2017

S



NIATINGINEARS WRUMNINGIFUTIBAYNYTYS 23
U7 14 adud 2 nsnIAN-SuIIAN 2560

(Oreochromis niloticus) TUFEUUAMNLANAT. 17, NTNINEIANAATNNTUNNEL 2553, LNEUTIAUNIN

NTLFEINNINITINITNNINEALUNBATAIART mm@%ﬁwmm@mWﬂﬂmzmmuzﬁu Ha
o = o - o . o = o
AN 54, NANINERENBATANGAT NTUNN, 81117 atu® 2. [online] Li1Deldann:
16. Kim, J.Y., and Lee, J-L. 2017. Correlation of http://dmsc2.dmsc.moph.go.th/wewebroot/BQ
total bacterial and Vibrio spp. populations SF/File/VARITY/dmscgu ide1.pdf. 2560.

between fish and water in the aquaculture
system, Frontiers in Marine Science. 4 (146):

51-10.

The Sci ] of Phetchaburi Rajabhat University ="»

»

Volume 14 Number 2 July-December 2017 e



