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DNA detection in suspected carriers of virus (SEMBV) by PCR

(Polymerase Chain Reaction)

fuihlasants  9e.n9.A49n07 Annme

& = oar = =X = |

bR DT UNAMATNG (FRIAT
YD
QR201.V5S WARTUN NMATTI A AR S ATUENINENTEIINTNR
62

INTAI4ATUNT e nnamalug Sandngean 90112
2542



o}

._

/R
a5 & é’
N9ATINNTIALAULBDUEL @‘Lq ;

i
".ﬁ b

e & a oo
._ ﬂmnwwzmtmuazmumw

I

.

(=P

assnaAlagUiFenanldIna (ks

< au o o &
QINT L9RIAT LA NANIT F’!ﬂ&l"ll'ﬂﬁl

Abstract
Ruangsri, J'. and Supamattaya, K>,
DNA detection in suspected carriers of virus (SEMBYV) by PCR
(Polymerase Chain Reaction)

DNA fragments of white spot virus (Systemic Ectodermal and Mesodermal
Baculovirus: SEMBY) were detected in various natural aquatic organisms by Polymerase
Chain Reaction (PCR) technique. The suspected carriers (shrimps, crabs, fish, benthic
organisms and planktons) were collected from the sources near shrimp farms (Gulf of
Thailand and Andaman Sea) from October 1997 to September 1998. First step
amplification of the DNA extracted from samples consistently yielded 643 basepairs PCR
product as expected. Second step amplification PCR product containing SEMBY DNA
vielded an expected 330 basepairs. Specific DNA fragments of SEMBY were detected in 6
species of wild shrimp (krill Acetes sp. and Euphausia sp., snapping shrimp Alpleus
euphrosyne, banana shrimp Penaeus merguiensis, speckled shrimp Metapenaeus
monoceros and dwarf prawn Macrobrachium equideus). It was also detected in 2 species
of wild crab (merder's mangrove crab Sesarma merderi and hermit crab Eupagurus
bernberdus) and 3 species of fish (mud skipper Periophthalmus sp., goby fish
Gnathogobius aliceae and blue panchax Aplocheilus panchax). Gastropod (Family
Cerithidae), benthic polychaete and planktons (copepods, rotifers, moinas, nauplius and
oscillatoria) were also detected for the SEMBYV DNA fragments. These aquatic organisms
were found to be reservoir hosts of SEMBY. Using both techniques demonstrated that the
virus was found in carriers similar to SEMBY in the cultured shrimp Penaeus monodon
with white spot syndrome. The prevalence of SEMBYV in different carriers in relation to
seasonal cycle and localities is discussed in this paper.

Key words: Detection of viral DNA, SEMBYV, Penaeus monodon, virus carriet, PCR
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MeRsIaMIAL B UL IS AR LAY (SEMBY) anwasinTauaz i Tislussenan
drwan 2 uae 1) Usr indes dndudnfuuazunasinau ludsafeunaipu 2540 Ssiuanay 2541 Mfu
aneiiaziusanuarrsiunnaasnald TnedsUfisegnldinaiuadisa (PCR) 2 dumau (step) ua
489 PCR fumauusnwu DNA 2u1m 643 ALUA uaz PCR FUABURBINY DNA 1uR 330 ALUA WANIS
ﬁnmmwwuﬁﬁmmmL%@h%’ﬂﬁ’qumamwwﬂuﬁa 6 %lpAa ri'al.ﬁﬂ {Acetes sp.) WAy (Euphausia sp.)
rz}\‘iﬁﬂ {Alpleus euphrosyne) r';”amﬁfm (Penaeus me-rguiensr's) ri'qumm (Metapenaeus monoceros) Lmzﬁﬂnz
AaH (Macrobrachium equideus) 1‘Jl 2 ﬁﬁﬂﬁ@gkmu (Sesarma merderr) LL'MLJI.‘&’Q‘J‘L! (Eupagurus bemberdus),
idan 3 2iieAa UaRAu (Periophthalmus sp.) UanuAse (Gnathogobius aliceas) wazilaianzia
{Aplocheilus panchax) uaﬂﬁun (Family Cerithidae) wulna (polychaete) wazmsaanyluslagis
UWWAINRAUNIN copepods, rotifers, moinas, oscillatoria ﬁ":l’ﬂ"ﬂuﬂlaaﬁ'ﬁliﬁﬂuﬂwﬁmiﬂuﬂéﬁw WA bHwL
DNA ASNANLUIWTEANL ANBIUENINUENTSH (DNA) 1'71'Lvrﬁaumml’:'}'ﬁé‘fqummwﬁﬂuﬁaqmﬁﬂ AR
indalasadunamasana (SEMBY) lugsnasiinmsunsnszansludSifislusssusrivans qulauarie
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';"1n'va"uwénizmwumL%ﬂh%’ﬂﬁqLmewm'l.u?Im:"i’u'ﬂﬂnﬁﬂqwﬁganfiﬂuﬁam%’umnLm:'lqu‘}’auga
nitluggdu
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(Kasornchandra et al., 1995; Wongteerasupaya et al., 1995) Trﬂ'ﬂ‘wudﬁﬁdﬁLﬂuTTﬂﬂ;‘:ﬂ?’mg’imw
vnudden szeed wazdenandn (Figure 1) ﬂﬂﬂm@ﬁnmﬁﬁ'ﬂwudﬁa‘wﬁmﬁmm@mmﬂL%fa
h¥a1iiA non-occluded baculovirus %8 SEMBV (Systemic Ectodermal and Mesodermal
Baculovirus) (Wongteerasupaya et al., 1995) édf}@wmﬂ‘umiﬁﬂﬁLﬁ?‘ﬂ__,nﬁuﬁﬁum@uﬁﬂmq
Uszanns 120 wilwmussuazd pouenadrzinm 275022 wiluwes luwanefiiardloundia
(nucleocapsid) ﬂaaiqs“‘mﬁmiﬁ‘ummLﬁumquﬁﬂmqﬂ?:mm 85 wilwmmsuazfiannuenassann

236113 wnlums (Figure 2) (Kasornchandra et al, 1995) aINNsANENFIan§eaqanIsFiassumn
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11@@1’3?@‘111&@% (Figure 3} (Kasornchandra and Boonyaratpalin, 1985; Wongteerasupaya et al.,
1995; Supamattaya and Boonyaratpalin, 1996) 1758 SEMBV wums‘ﬁmﬁﬂuﬁ’wmmam‘lu
ummﬂ?:mmmm@ﬁa (Nakanc et al., 1994; Takahashi et af., 1994; Chou et al., 1995; Nash,
1995; Kasornchandra and Boonyaratpalin, 1995; Inouye el al., 1996; Wang et a/., 1997) WaL3 N

N3ENTUYR9 Wongteerasupaya et al. (1995); Lo et al. (1996); Lo et al. {1997) wuindaduna nan
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GninetnaR el TAaRsunuldusassiaunlduansiulan S umhaieus doudansanay
60-100 SABNFULALY N TARARLEWE FINARNNTTidALLAaN Kasorchandra et ai. (1997) Tmeimiu
DNA-zol (Gibco BRL, Grand Island, New York} waanas 400 wlnsass ﬁqﬁﬂ%ﬁfqmnﬁﬁm 2-3

L)

Wi uafetneiasidien dhlliusnaznaudheiesdusifiatruaienmnil 4 esrnmaidus
AN 12,000 g hwiaan 10 wiW geansazanasaulatszunn 400 ilasdns i lunaamiuivod
vaeelal Huueanaged 100 wefiaus 200 lulnsdns fafeliludnuds 23 Wil avsazanalunaes
szuenthy 2 dquRranTazaIedIy DNA-zol featiralaszinhansszanugoudaell dusifad
PILANBIUNT 4 B4A98.Te4 fieamds 8000 g Wunat 5 Wil udadnamznauiBuedan
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Al iasuaeamalat s PCR tauld Primers fifignduiiandtelys (nucleotide
sequence) AuTiLaLIes Wi e Takahashi ef af. (1996) psiadu Bueanaielnda 2 A Ag

First step PCR 14 primers P1 wax P4 nduiidueradlialraldfiswaiiansansetig
LﬂuﬁuﬁumﬁmmmmzﬁﬁLﬁj’%jm:muma‘mqqﬁmm:ﬁmuﬁ%m?ﬁﬁmLL‘iJmmm Takahashi et al.
(1996) Tnu@nunan PCR lsznausae Mdwesuuul 10X PCR buffer (Gibco BRL) MgCl, 50 mM
(Gibco BRL) deoxynucleotide triphosphate 200 UM (Gibco BRL}) primers P1 laz P4 TUAAY 1 HM
LAz DNA 7Tag polymerase 2.5 U (Gibco BRL) mﬂﬁuﬁﬂﬂaﬁuﬁmmﬁLfSuL@ﬁqmﬂ?‘mmuau
Auvni (PTC-100™ Programmable Thermal Controller, M.J. Research) NNYUUNHN 95 8

madea 5 Wi wdadngllsunsuieduFunms dwelneFuanngnunll 95 asAnmadiua 30

«Of

w1f grung)il 56 adagaded 30 Audi gannfl 72 evrnsadea 30 Al wazindrllsunsuis

4 Kl

=L

n 20 seu udndganunil 72 asmaaidea 10 wiidelinsdusssifiguafnauysaluaafiui

il 4 asrnaaies 3nilluenvduereadelhialaedaalngEgalueznlsa 0.8 waf

=

mun waziandaetinouluslud (Ethidium bromide, 0.05 mg/ml) Uszanns 20 WH AsauaunuR
WueredlfasinnirTes visualizer (TFX-20M, France) asifiuknumidualefaddnaun 643 fua
Second step PCR (inner primers) ArRSURLEwaaeaa loFalae1d Primers P2 uas P3
uarlf AlduefuuuuainsataiitunsfaBuiumdweann first step PCR wasthdngnazuou
= - a o = o g & o B med o a [y =
nsanadRikeniudTnudidue  wonmpduelssdelofadenifimuoty linandn PCR

1WA 330 ALUA

m'a‘msqqﬁl,ﬂsﬂ:ﬁqmn'mﬁﬁ
ArIAdLATIEHAN AT UNTA-ANY (pH) fauweses pH meter (Mettler Delta 340) AMAINLAL
{Salinity) AsLATRe Salinometer (Atago 5-28) LazAtANLTWANg (Alkalinity) 9B AINATNITIA

Boyd and Tucker (1992)

ar  as =
nmzmaialsalifaniuainagmng (SEMBY) lunuies
1 g 1 |
Audeyanisznisiateafiadielofasunmsanalufufasifnnivinnisfiuienndadl
=la :dl ] o -z’!’ o ko = L 1 kg o dl o |3
Fipfaadinuniveidelneniafudeysainmaiiamaisaatnaenananfiinsnsnstindg g

APMATRINEHNALEIA A TN WERTEY  nAlTIETAnand wazaaunindayasnninumrsnafuaty
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Fausiieuganm 2540 Daien fusnou 2541\udesneRiT AR aadeLasdulingiud
araaziflunnzanslsalafasuminigens (SEMBV) %sﬂgluﬁisumﬁﬁm:ﬂmgmﬁmméqﬁ’wm
217 snadne lungusne RefasssutAliunfiawe (Acetes sp. U8 Euphausia sp.) fadadi.
(Alpleus euphrosyne) NaUITng (Penaeus merguiensis) TNAXNNA {Metapenasus monoceros) fans
say (Macrobrachium equideus) 1RafNe)Ae WAy (Sesarma meden Metaplex sp. WAz
Sarmatium germaini) YRuAIY (Uca sp.) Yiaaqu (Eupagurus bernberdus) tanfiu
(Periophthalmus sp.) Uanyuwasz (Gnathogobius aliceae) Uaia Az (Aplocheilus panchax) e
un (Family Cerithidae) witi¥iu (Barnacle) dndwidulunguindfe (Polychaete) uazsneting
wnsarimeunsuazdnilaadunasinauddey q e copepods, rotifers, nauplius, moinas WA

oscillatoria $947 i

HANNTATIANNb5d SEMBY lumaasng
‘Lum?ﬁﬂmﬂg’aﬁﬁaﬂﬁ'ﬁ'ﬂﬁﬁ?maﬂﬂisﬂwﬁLm%ﬁ?ﬂmmmmfmwuﬁLﬁumwuéﬂhé’aﬁa
upense113Tuife 6 2ilaRe faia (Acetes sp. WAt Euphausia sp.) A5 e (Alpleus euphrousyne) 4
wriivel (Penaeus merguiensis) NemznA (Metapenaeus monoceros) TaNzway (Macrobrachium
equideus) AanURIBueTeNde SEMBY luy 2 1uaReYuaN (Sesarma meder) uazilinacu
{Eupagurus bernberdus) PsanuiiEuereadelafalulan 3 1iin fe anRu (Periophihalimus sp.)
UanyuAsz (Gnathogobius aliceas) anvamein (Aplocheilus panchax) SananrTT: FIIANLIALEY
waasdelass SEMBY Tumasdun (Family Cerithidae) &aiveinaulungsuindan (Polychaete) uazlu
fetnaunasan wilinuRidueaadlaia SEMBY lunwdesiiu (Bamacle) Taemudnannsaestads
THRmiavun 217 fetnarmanuiiiuaaedlafs SEMBY Taeld first step PCR 1#AeM 1.84 wlasizus
(4217} uazpmanuiseld second step PCR (inner primers) 33.64 wefiaus (73/217) wazmsaaly
RS waeaEea¥e SEMBY Tansnua 2 step PCR 66.36 1lafiaud (144/217) (Table 1) laanu
Iiudanrasidueiilisnfetnedaagaaraann first step PCR waz second step FCR H1uwns |

v s e i o Yy o &G ) 2 o om i
lﬂﬂLﬂﬂanﬁuﬂqu’]}ﬂ\?ﬁLﬂuLﬂWlmqqﬂﬂqTﬂTQQQUﬂL'ﬂut’a‘ﬂ'ﬂﬁi’)?ﬁ SEMBV 'LUQQQQ'TW']WLHWI?QW’J

UAdANINT (Figure 4)



msunsnstaievanidelaia SEMBY 1uaq§%ﬂn@:uﬁﬂa 9
AnMNRTan e iadauaeasiIn: (SEMBVY) TuASia i mngusng l winlasa SEMBY Ty
ferdiasing 7 Amdu 37.93 Wadlaud (22/58) meaanuluy 25.71 wefiaus (9/35) Tulan 67.74 ulad
auf (21/31) waa 54.17 Wafaus (13/24) aRs 8.70 wWefioud (2/23) wazunarmew 25.0 wlaf
auf (6724) (Table 2) uandlenfoudevwlefiodnisindelofa SEMBY uddiFiney
ssrmPszwinangueinsen (Fuss)) uszndaReiTnmiagu (e ver Twdfn unaaiasy
wazadasivg wodnamanuSuenedlafa SEMBY lunguenslnslon 33.33 wiafieus (31/93) uax

nax@addinafiatiu o s9u 33.87 Wadlgus (42/124) (Table 3)

HAMTUHINTTATETRY SEMBY Tuiuiisng g

arnammanidelafe sEmey ludeidiafinszanvegia 1 Tlussssan® wudnfinng
nszAneaia SEMBY mm*ﬁuﬁﬁmq Feiledanzanziuean Samipacan - uAsAisTINSE 51.43
wefimus (18/35) danindaniil 25.64 wafimud (10/39) uazdamingrugionil 41.67 wafmud
(15/36) HavziansTusn Awmdnaga 30.0 wWaedlaud (9/30) Sawdmmie 30.56 wefiaus (11/36) uas
Fowdengzdl 24.30 wlefiust (1041) TaeRemauninszanslufiufinafmzansiuesniiu 39,00

Wedlur (43/110) wasuianaflanziansiumn 28.04 nlafious (30/107) (Table 4-5)

1 ar &l q. 1

KANTUNENTEANBUR4195d SEMBY munanauasRunse 9

annsldiveila PCR mivawndidueteslifasuainnn (SEMBY) TudaiTiniasly
i TRLar T uwsAdafanafn wunisuwsnsranewadafa SEMBY  ludaanaFenaesiui
uferziuean (T70ADMINEU-LANTUEISY) 42.62 Wasmud (26/61) wnuwuiaiedemsfumnn
(haReunaAN-inwie) 28.92 wefiaus (24/83) Tugeelumwinisunsnszanavasdnlifauouiug
mefanziuesn (GuReunaan-wiay) 34.69 wafiaud (17/49) woumeflnziuan (drufiau

] |4
ninpied-heuiuens) 25.0 wWafaue (6/24) Wermunisuninzzataeede luw vesssuaiiTes
:« -;l" o | n-;i’ 3 =, jd ! ] & | 1 3 @
esaapRufinudrde bizalailiinauninssaaludaaggfaugandg ey atdlsfiatungfeuuay
Muflmzianziuanaainialfflisca rnaiinauunditeagaluin imaunsnseansanaialudaa
nafeugandnnaeu Tasluggfeuiien 34.72 wafieus (50/144) Tunae 3151 wefiaus (23/73) us
lnzdeafunud luuoufuimodmssnsiuasnsrazinat luggueiauiune it ey
s I ] :’u‘ ar = ' -;l} = ; as
Asdanslinuntsuninszanerasdelialunivesssuani lugadugendunuiuiimefmeiane iy
L 3 i3 ) 1 1

AN uenaIniiawudinsuninszansresieriniluninesssna iud s fmziepzfuean

gndduiuiTsfanseziusnet g aRwiaeingnia (Tabe 5)
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1 i 4 1
ssaasann1vin Dasdiuluusasiiisuusggmaiiinninfivfiedidninnaes wudlu
| £ i ! P ' o | v i P 2 o b
dranafau Ararsndunse-sng (pH) ddfuansraiulutaniwiseduiinadmsanzdueanien
7.38-8.00 Wufmeilvmzienziuanilan 7.26-8.21 Tuanusiinedupianadunge-saesiiuoume
; L ] a | ] < r_,"i’ =i : ar =
Havzianziueanuwansaiuagudiauautie 7.90-7.95 uasiuitedmzansfuanid 7.38 lu
= o ' o H \ S B | ' v A a d
gusmsa I tAuANsas lwiaaga feuiidigandngry  Tanlutasggiaukuiitudmze
v kT 1 |
arfuseninfiannfnlugee 22.0-31.1 douluiudon wasiuiimeimzenziunnilaregludg
i ] 1 b
23.0-30.6 dauluiudan lugeduiuiradmasnziueentiiianuiinlugos 16.5-18.5 dauluin
A douiuignatlmaarsiunnanufuiian 25.9 doulududan  dauanudusny (Alkalinity)

% Y 1 ! 1
roavasasainiatudaefivunsanuazldunnsratunninluidazggnia dauanly Taole 6

anmaznsiinlsalafaiawnanoeets (SEMBY) lurnades

andieyanisiasedmedgiriinaisfineamsdudwnnmedinssiigueidaganmand
n masen T ans werasunudayaanninemInsdaadeunatAN 2540 Tie fU91AN 2540 WU

v p o X L " . ‘ __
Bralafamaumannaanissualudancecluesnui el senedueanuouannaniany 39mds
aegianil aneasie Soudailneil uazssnaiFanndaluéunaialns Seadaussaiessuma
s 1 1 1

muragnasiun ddasaran winudinsssuissestsadetlussduliguusanndn Ruiteds
sriumnwudniinssrnaraslsallannluunuiuiiginassy awneviunw ipags a1neLIuA
110 Fmdans uardnenaaien Saudanszd

f oo 2 - _ = v oo -1

daadauunsen 2541 te funan 2541 wudndnsilenlafadausaniemssinalufabus
I 1 (]
A fmzianziweenuousinevinans Sawdegeegiand dunedilne dmdauaseessug
fnadnugu Saudeinge e1nestlun e Smdnanan dauiuinsifamnsasdunng
msszLeT s1neary Savinane Snatlsnfeuy Sudnrss uardnnenaeian Samdanszd
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nmsdnyImMsnsadidueresadalhiafiuaenng (SEMBY) Ailuanveaeslsaqaaiai

| |
F e e ar '

ssunmluiananariideslunfunmsdmzisranlszmalnelu@ddiaien e luuwa sunss s d

i

o 4 E 1
Indueideatesanialulei@aaiefasd3 PCR (polymerase chain reaction) wudindalafasmunanis

sminisunsnsratted ludsaiidawande 1 ussenfivstasdudnuarsafisuazarnsnithonue

a1 T eRnfaginaals TeRNRUSTUIMENULE Lo et al. (1996) WAS Lo ef af. (1997) Any
s | A:‘A' = :« 4=4' 1 I ,01 =y ) -:l’ £ -
wsBY lwije 1 uaznguenilnslangu vanuriavafiag lwinansrssgifuasUadesdadnnm e
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Figure 1 Carapace of black tiger shrimp Penaeus monodon with white spot syndrome caused by

Systemic Ectodermal and Mesodermal Baculovirus (SEMBV)

Figure 2 Electron micrograph of a SEMBYV infected black tiger shrimp, cell showing virus particles
in the nuclei of epithelial cells. The cuticle is indicated by an asterisk, uranyl acetate and lead

citrate, 7000X

Figure 3 Subcuticular epidermal of a SEMBV infected black tiger shrimp, infected cell exhibiting
hypertrophic nuclei (dense arrow) compare with normal cell (open arrow), the cuticle is indicated

by an asterisk, paraffin section, H&E, 300X
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Figure 4 Amplification of the PCR product of white spot viruses collected from suspected virus
carriers in southern Thailand. Lane 1 MW = 100 bp DNA size marker, lanes 2-7 represented DNA
fragments of the virus from Acetes sp., Penaeus merguiensis, Macrobrachium equideus, Sesarma
merderi, Periophthalmus sp and Gastropod ( Family Cerithidae). Lane 8 represented viral DNA

fragments from infected Penaeus monodon serving as positive control.
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Table 1 DNA fragments of SEMBV detected by 2-step PCR diagnostic with DNA templale

SEMBYV diagnostic PCR Product analysis of suspacted virus (SEMBV) carriers*

41217 (1.84%)
73/217 (33.64%)

144/217 (66.36%)

Positive in first step
Positive in second step

Negative in both steps

* Number of positive SEMBV diagnestic PCR / Number of total sample

Table 2 The prevalence of SEMBV in different groups of carriers

Pericd Prevalence of SEMBY in different of carriers®
shrimp crab fish gastropod polychaete plankton barnacle
Oct.-Dec. 1997 513 17 6/6 4/6 0/6 1/6 0/5
38.46% 14.29% 100% 66.67% 0% 16.67% 0%
©Jan-Mar. 1998 S13 20 s 6 oe S
3B.46% 22.22% 33.33% 16.67% 0% 50.0% 0%
 Apr-dun 1998 10M8  sno el 4l e e o
55.55% 50.0% 66.67% 66.67% 16.67% 16.67% 0%
© Jul-Sept 1998 214 - T 0 4 s e o5
14.29% 11.11% 70.0% 66.67% 20.0% 16.67% 0%
 Tow 22058 935 2131 a4 223 624 o2
37.93% 25.71% 67.74% 54.17% 8.70% 28.0% 0%

* Number of positive SEMBV diagnostic PCR/ Number of total sample

Table 3 The frequency distribution of SEMBV among crustaceans {shrimps and crabs) and other specimens

{fish, gastropod, benthic polychaetes, plankton and barnacle)

Period Prevalence of SEMBY in carriers*

crustaceans

6/20 (30.0%)

ather specimens

Oct.-Dec. 1997 11/29 (37.93%)

Jan.-Mar, 1998
Apr.-Jun. 1998
Jul.-Sept. 1998

7/22 (31.82%)
15/28 {53.57%)
3/23 (13.04%)

6/30 (20.0%)
12/33 (36.36%)
13/32 (40.63%)

Total

31/93 (33.33%)

421124 (33.87%)

* Number of positive SEMBV diagnostic PCR/ Number of total sample
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Central Lidrary
Frinc. o Songkhla University

Table 4 Geographic distribution of SEMBV in carriers®

Period East coast . West coast
Songkhla- Pattani Suratthani Satun Trang Krabi
Nakomn
Oct.-Dec. 1997 3/8 3/8 3/8 2i7 4/9 219
Jan.-Mar. 1998 3/8 1/9 4/8 2/8 179 2110
Apr.-Jun. 1998 7/9 4111 510 31 4/10 4/10
Jul -Sept. 1998 5/10 2111 310 214 2/18 212
Tota! 18/35 10/39 15/36 9/30 11/36 10/41
51.43% 25.64% 41.67% 30.0% 30.56% 24.39%

* Number of pesitive SEMBV diagnostic PCR/ Number of total sample

Table 5 Prevalence of SEMBV in carriers in relation to the different localities and season

Season Prevalence of SEMBV in carriers® Total
Dry 26/61 (42.62%) 24/83 (28.92%) 50/144
(Apr.-Sept.) {Oct.-Jun.) (34.72%)
~ Rany 17149 (34.60%) 614 (250%) 2373
(Oct.-Mar.) {Jul -Sept.) (31.51%)
43/110 (39.09%) 30/107 (28.04%) 73/217 (33.64%)

* Number of positive SEMBYV diagnestic PCR/ Number of total sample

Table 6 The water quality in different localities and season

Water East coast West coast
parameler Dry Rainy Dry Rainy
(Apr.-Sept.) (Oct.-Mar.) (Oct.-Jun.) {Jul.-Sept.}
pH 7.38-8.09 7.90-7.95 7.26-8.21 7.38
Salinity (ppt) 22.0-31.3 16.5-18.5 23.0-30.6 259
Alkalinity (ppm) 100-109.3 104-131.7 107-112.7 97.17

ppt :  parts per thousand

ppm : parts per million



