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Abstract

One of the short-term ecological effects of an alien species introduced for aquaculture is the
emergence of alien pathogens in the naive milieu and possible infection of native species. In addition,
alien species may be a carrier of native pathogens. Since the early 1990s, Pacific white shrimp
(Litopenaeus vannamei) has been imported to many Asian countries for aquaculture, including Thailand.
Despite Thailand’s regulations on importing only pathogen-free broodstocks, the marine shrimp industry
experienced outbreaks of Taura Syndrome Virus (TSV), a pathogen specific to L. vannamei, in 2003.
White Spot Syndrome Virus (WSSV) and Yellow Head Virus (YHV) are pathogens native to Thailand;
they have caused mass mortalities in black tiger prawn (Penaeus monodon) aquaculture. Our study
attempted to describe the patterns of pathogen spread and transmission by conducting series of studies:
(1) survey of the spread of TSV, WSSV and YHV in local populations of native aquatic species in the
Bangpakong River and the Gulf of Thailand; (2) survey of the spread of the three pathogens in farmed L.
vannamei, Penaeus monodon and Macrobrachium resenbergii in the Bangpakong River area; and (3)
experiments describing pathogen transmission from diseased individuals to a new species via water at 10
ppt (a normal salinity for farming Pacific white shrimp; three pathogens and three shrimp species) and via
injection and water at 5 ppt and 25 ppt (susceptibility of white shrimp to WSSV and YHV infection).

We examined the occurrence of TSV, WSSV and YHV in local populations of local shrimp and
aquatic species in the Bangpakong estuary, and the Gulf of Thailand as well as in white shrimp in farms
during the wet and dry seasons of 2005 and 2007. For the Gulf of Thailand samples, we focused on
examining populations of P. monodon and P. merguiensis as they provided broodstock for aquaculture.
We detected the presence of TSV using nested RT-PCR (1Q2000™ TSV Detection and Prevention
System). From a total of 250 P. monodon adults (n =30 individuals per season; 3 years), an average TSV
WSSV and YHV occurrence was 13.6, 22 and 8 %, respectively. From a total of 54 P. merguiensis adults
(3 years), an average TSV WSSV and YHV occurrence was 7.4, 18.5 and 13 %, respectively. All three
viruses were found in 9 species of native shrimp, namely Macrobranchium rosenbergii, Penaeus
monodon, P. semisucatus, P. merguiensis, Metapenaeus affinis, M. brevicornis, M. ensis, M. tenuipes and
Parapenopsis hungerfordi. An average TSV WSSV and YHV prevalence in these species in over all 3
years was 12.20% (+82/672 shrimp) 13.44% (+134/997 shrimp) and 14.24% (+142/997 shrimp)
respectively. We also detected the presence of TSV in green mussel, blue swimming crab and sea bass.

All three viruses were found in L. vannamei, P. monodon and Macrobranchium rosenbergii farmed as
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mono- and polyculture. For all viruses, we observed a similar trend with the highest occurrence of the
viruses in the dry seasons. The presence of the three viruses in several wild shrimp species raises a
concern over the increased virulence of this pathogen, leading to outbreaks in local shrimp species.
Therefore, a long-term monitoring program for overall health of native shrimp species may be needed to
ensure appropriate management and conservation strategies.

A cohabitation experiment has shown a successful horizontal transmission of TSV, WSSV, and
YHYV through water at 10 ppt. In P. monodon and M. rosenbergii, the TSV infection rate ranged from 2-
9% without mortality. However, the mortality rate of infected L. vannamei by WSSV and YHV was at
64% and 91%, respectively. Susceptibility and mortality of L. vannamei to WSSV and YHV was similar
when the shrimp exposed to viruses by viral injection and immersion at two extreme salinity conditions
(5 ppt and 25 ppt). By viral injection, both viruses caused 100% death in L. vannamei within 2-3 days at
both salinity levels. By immersion, we detected the presence of the viruses in L. vannamei within 48 — 72
hours and the viruses led to 100% death within 13-15 days and 14-22 days at 5 ppt and 25 ppt,

respectively.
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2 v oy A @ kY < A = A
(M3on Aol KA 83ITAI1UNARDA LazlaLion
2101524150
Qdyd o ild'l Y ¢ a 1 o o Y Aaad
TsnrdatiGonmudnyuzeainanieriinizegamuiuvevlomdINlase
< 1 @ Aa 4 o Y [ . =) Y
POWAUM T AHADY W NAULALAUEDU (hepatopancreas) NAFAMADI  LHAIAS
P Y @ P = : ' = Y d? = o
At 22 AafdiuTsadundesselivnadumvuiaidnery 25 Sudullawdalsznm 70 u
¥ ﬂ o - o oy ' I ¥ o ¥ ' s o
Aamilu lsadamaesiunundmsedsaslasldna 23 Judusaenuaie dimsy
v . ] 0 ¥
Tsarundesninanuiseiglsyuna 50-70 Tu neuNvzEulidme MsiueIIsITREILIIN
= Y Y o = =) [ S - [ 4 [
Aassiunaieiu ndsnsunuiidens sasimsmeszinuIuedssangInielunm 2-3 Su
v 1 2 = o H o0 q¥a a £ v
N93TABHLALD WaSsumouanuguns el lsani ineanu@emelumsasna
o = ' (Y A 0 VY < d‘ 1
Ao mnyia wuN lianunasi IMNInes A 1A UL NARgA  uazMIuws
dy a dy [} 1 = Aa d’l 9 9
aszawluiunmsdomazurasegsann luszezusn q Almsasanlaslsszuuile
] :I T 1w a o dy ¥ <! ' :I Vv -} Y =
oo 9  uavdwIniimsaaulaimsdsananaluszuunisiiesas nielyzunie
b4
puviivyudow Mldmsunsnszaeved lsarundesaan nuguussas lluazmauns

asza1e lunNevnann mileugausn o

v .
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MI32UAVBI1IANGT

¥

F 4
Tsanesaunuaswsnluith Taura szme Ecuador T w.et. 2535 aun'ldszina
hfwmashegordovosdslumuensn  suwdemenazuSnaolavaynsudsdn
Mldnannudoniseg1agunssluszma Columbia, Costa Rica ; El Salvador , Guatemala ,
. . 1w ¥ kY U o dy s/
Honduras, Mexico, Nicaragua, Panama uag Peru 13anasidaaiisilymilvunvhisuaesisly
Hanzia Atlantic ﬂmﬂﬂszmﬂhlﬁ'uﬂ' Brazil, Belize, Columbia, Mexico L1@% Venezuela ‘i)llaﬂ
o =) = Qar . é 1 v =
wanz Jusonisslfuoseiusnlusy Florida, Carolina 118 Texas FIdINANIZTNUADEININ

g o ' P
mmf‘:{ﬂu Florida 1182 Belize 148819110 (9135199 2.2)

A15190 2.2 LEAINSINaMsszInved lsanesi ludssmanis q (FAO |, 2005)

Un.et. Uszina
2535 Ecuador, Latin and North America
2336 Ecuador Peru
2537 Columbia (Pacific and Atlantic coasts), Honduras, Guatemala,

El Savador, Nicaragua, Hawaii, Florida andBrazil
2538-2339 Mexico, Texas, South Carolina and Belize

2542 Mainland China and Taiwan Province of China

2543 Thailand

. o = [l
Zarain-Herzberg, and Ascencio-Valle, 2000 1aMmsfnuInsszuiaveslsaneiilu
g 9 @ = q’: 1 Y = A o e @ '
W13udeu179895y Sinaloa  NAs0gNIIAz TUANRBUNTBYRTZIMALTING TN UAIINWLDN
o 1 P 1 [
Wisuen 75 % luumma Guasave Himsszuiaveslsanosilusiufounmisy we. 2538
z = Y o o 1 1 & t ; o % v 1 -
nauudeldhmsdrsasesnaotioslasutsiuneendy 3 waldunnoumile asunal
Qs a 1 < (Y U ] :;’ 1 =
uazaoulAvedls (MWh 2.6) uazuiimanuiaieesnily 2 ¥19 Ao Asdo Ul
& [=Y n Y af = _® A o 9 v =
@outiquiou (galulinddegedy) vazdeuningiautufousunay (geluldsiedigg

o ' o 1 Jd z 3 1=t P
vu1) Tasrmsguiiudaecnalursuainiis 3 wa daudd wa. 2538-2541 (A13797 2.3)

y <
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T
NI ]

NNNMINTANEN

«Q

Glu’i"g Sinaloa

a 2 . Jd ¥ w . oy o = °
@1313% 2.3 msane lsanea luriune 33 Sinaloa lasuaas Yniimisanwn, wa, 11w

o 1 ac a -4
AIDH LUAZIENITUATIEH (Zarain-Herzberg, and Ascencio-Valle, 2000)

Year | Zone Farms Shrimp Samples Diagnostic Method

1995 | North 8 25 Histology ( H and E)
Center 4 20
South 3 17

1996 | North 11 35 Histology ( H and E)
Center 13 33
South 9 20

1997 | North 9 36 Histology ( H and E) and TSV genomic probe
Center 9 46
South 5 31

| 1998 | Center 23 71 Histology ( H and E) and TSV genomic probe
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= b Hda Ay L] 3 1 & &8 A
HaINMIANIAINAMED Tsanes lusen g udouuroud ufougaiay
9 [ £
2538 1y wunlwReuwEwUNIABUINIBYRITT Guasave WUAIDEIRINARAITD 13ANDT
9
75 % (6/8) TuRouiiquIsy NMImeUNAIIUBIST Navolato WUNISAMYD 100 % (4/4) LaziABY
14 14
qaiau nsaeuldvedy Elota Msandio 100 % wuiy 1ud) w.e. 2539 numsaaie lsane
v = v @ DA o 4 9 4 4 1y <
S1gangan1aneu 1aveesy (92%) 1o INIMSAEITUNNLINYUATITINA. 2538 019 45% uag
[ 9/ ’ [
finsaansveadanaadelutlda 1 (1519 2.4) msaaasluilw.e. 2540-2541 eruilesn
b4 v
nniimstlestunannnauamamsate uaznndsunalunsnoehaaanin 100 % il
W.A. 2538 anadtfszana 70% Tdl wat. 2541 (Mwd 2.7) Tumsunsnszaeveslsanesion
@ ] = A b3 4 [} ar o Y S a g [ & a :;
wmnnvasihtowy  ImsmasudegniwasweRufuiwugilidelsanest  Fufiadiu
RN UA 1AM U (Chien et al,, 1999) w3owHIME NI TsAUnInsznveen lifTung
14
ANUTUUAUIIUIA w?ammmmﬁwmm (Lightner et al., 1995)

Yy o

A131990 2.4 m3Anu Tsanes lusuda 53 Sinaloa 3101 2539-2541 (Zarain-Herzberg, and

q o

Ascencio-Valle, 2000)

Year Zone Prevalence percent Origin of L. vannamei percent
Cultivation wild
1996 | North (8/11) 73 91 80
Center (12/13) 92 84 75
South (7/9) 78 83 100
1997 | North (3/9) 34 67 50
Center (7/9) 78 55 67
South (1/5) 20 40 50
1998 | Center (8/23) 34 30 67

w -
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10k
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40

it L ,

s R 17 L

E

L. vannames

St

o fd o < oy o = ¢ 9 @ . A
AN 2.7 Wlesiruan1seanavdauiw.a. 2539-2541 913 ue Uiy Sinaloa (Zarain-

Herzberg, and Ascencio-Valle, 2000)

T v ¥ '
NAMsszRYed lianesiinadulunaoiuiua dakanIENUADATINATIN
dy ¥ = o Y a = ] a o Yt = £ d‘
mseanluensn i lvinaanuguledeszuuesgnai v insdnuinawansznui

a d%, @ 9 dy A o Yt =2 [} a dy
PINARYUAUNINULIDIVDIBIWTN Overstreet (1996) Taumsanyiany 1alumsAadoss

3
Yy A

Aanuiod 3 sialuew s IAUA Penaeus setiferus . P. aztecus Wog P. duorarum  1agniigni

~“ 9 v a o Y = t oo 9 =N P Y 4” ad

3282 postlarvae (M lAv LN UTAI a1 4 v ldonsssuna) uildasielay 3 3%
= dy 1 kY Ya 4:‘ 4' 9 d'Q 4" Vva ~ dy

Tasmsaadie lsanes 1 lasase Innwiewenmaaie wazlvausimsandude liane

' 4 o Ay ¥ :/‘ any Y 44 Yo 4" = 4

31 wuNeEnsasuge lMnnie 3 Tiuazded 185 ude lasmsiaszuaasoinsiiinga

o Y pyve Ay ' . o o - @ Yo &

1a11A 1A UFBUE MU N P, setiferus TSR35 IMIIA0GINgR ADA18 100% naenn lasue
I . b4

Uszina 3-7 T4 FaoandoanunsaouesIfunInnan1sme 100% vden 18 2-8 Ju

9/ . ¥
A P. aztecus Uz P. duorarum aanInlasuie lunumame wievifane 2 yiaunihnsg
¥ 1 4 )
asavapUNL AW 2 wialdsuide lsanei1 ua hinaasensuiomanisae uaziiiowun

v ¥ 1A Yy o i . a = 2 q ¥ 1 ' o q ¥
ﬂﬂﬁ@ﬂﬂﬂf}iﬂWﬂﬂuqﬂllﬂ P. chinensis INANITAN803 70 % ﬂﬂiﬁlﬁu’ﬂiﬁﬂﬂ®51ﬁ1n150ﬂ11ﬁ

i

Y A

=y ¥ a A y 9 as 4" a 3y a Y =
wemsszvaludaiaduy  q  lawazgan idsudeornaiasnsadluwimzi ldifaln
Y o~ 4' 1 Y [ 4' a ¥ nﬁ'Q dy 1 9 d‘a xﬂy a
szinaludeaiiady 1 ae'l)ldwuiy tasdinhimaagennssdeuwu fanaarena
= o Jd A ~
ﬂ?WNNﬂﬂﬂﬂﬂlﬂQl“ﬂﬁamﬂmﬂﬂ (NINN 2.8)
. £ 4
Zarain-Herzberg, and Ascencio-Valle (2000) WU’J]ﬁlﬂﬂlTJﬁﬂﬂL%GI‘iﬂ‘l’lﬁlﬁnﬂ’]m
AanAvostiundsain1ding pycnosis 1ag karyorrhexis UiNABaYRY d1aTuas nlion

a ;:u a . . = @ 4 [ Y = s
UH HBNINUYIUNA melanization BUHIHU &Qﬁﬂﬂﬂgﬂﬂﬂﬁﬂﬁﬂﬂﬂﬁlﬂﬂ Song (2003) taza

v
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= o ' v o @ a =t g dy A =
1nd 1o Inanuaseiudwuilong le InaveaFe Isanes 1nifis 1oy Genbank 83 97% lu
szmalne
k4 .
Foya ganesn (2547) Tainmsquatesisfanaisi luweanuidmia azigans
<t = =3 o 2 4 3 S @oa
1915 ¥aY3 aynsaIas wazswasiys wudnamaueszez Inaansaudesze: lanuloan
dy T b3 1 9 o = w ¥ b3 1:‘ ] b3 i A 1]
Wwounazilealslsanes laswudasiilidnsasadionsviinilisdlslsanes AsaIuves
= = :’ o a o [ a 1 [y a ] =
nldendelgadiiiman  Tasaunamanagaddieinilumsiias wiumsanseuuanise
& t (Y = L3 Y o 1 aa dy = 1
Wosnnlinudnvazalaendr  ludsnthouedunaareunssinaasoimsihotazais
vsalunnaiedunuiidnyazvesadviadoiudnvazdeidulsadumanan  uas
(] ' 1 1y o yy R ' v L= o Y
daulngnwunluiioms lus lddmihouazassznnamsasnasiuruReiuden 0n
o t o o o = 1 ' L4
MIATABUMIBE NN NNYAINIIIATIRTKal PCR Tusissznhafounuainus
= v v o = ad Hud o 4 4 3 ¢ = a
DaNgEAIAY WUAINTIMIanzFuns wass wEFaludandealununanuAuiinaa
E4 .
e lsanasazuaneimsihonnnge
¥ []
WS (G09A5  LAzANY (2547) TINTARAINAISUWINSZI10v84 lsnamTenens
dy ° Yy ¥ dy [ t
dutloumninmstiudinennlaommzseiianest uaz IHHNV (Infectious hypodermal
.. . . "y A oA A
and haematopoictic necrosis virus) tazHanszNUYedlsadanINuiowdy 2 luilsznelng
b4 o o e ' ¥ g ia = o
TagmwizAnaid Taensinudiedianaiian lsawzAnuazdeduyngiinianilsems
1 1Y o o '3 o t a va o =
sEuMaABUiuEIIUDINgEIMoN WA 2546 lasimuadiuiudlsgnangianisainisfe
. L4
150 2% (2% prevalence) Tumsiszdiudwoulsamzilauaztiodosdanaludszmeine
g { y Y > :l’ s 1 :”
wundnunmsaes hidesndt 100,000 veiszma duiumsguiudIogRIMmLe
b4 4
o ' I @ = g G o v
fwnuediales 147 ve Tumsinuiasail iimanuaegagndwianalsumsingw 163
#2061 LAZIAUAIDENNNIVIIINLBAUTIN 192 @I9670 1AETIVTINTINGIMAAN 7 T2
o = s . Asan 1 a  w ) Y ' = '
Uszme imanu@eg 9tz ldgeanmaandasendiay dregrehlndmonsenislmi 9
< 1 s oy <3 A v 3 A . a dy kY a aan ] a
wnuldguenivdmisusudaneinnainnasumsanie lasldmatinilfisognle Ing
¥
4 . . 9y a wa ° '
D33 (polymerase chain reaction : PCR) Gluﬁmﬂ;]‘ummi waziiuye lsanesuay HHNV

1

P 9 a dy o -{: Y (dy - v 9 o
nwenlduimageunissonsue ludadimiugiwilowweding laun Awmadr  (Penaeus

¥ ¥
o a as Yy v o o @ y
monodon) MU 4-6 N3N NINMUNT (Macrobrachium rosenbergii) YHUN 9-12 N3N TN

Q
Ed

¥y ¥
¥M@ (Metapenaeus monoceros) WIM1IN 4-6 NTU AWNTABY (M. equideus) WIn1IN 3-5 N3 A9
o v 9
ANUAY (Chloridopsis immaculatus) YN 6-10 n3u 1451 (Scylla serrata) YWD 60-70 NTY
¥ ¥
uazfuay (Sesarma sp.) vwnin 20-30 n¥u Swusliaay 30 @2 Tasdamsasatede liia
A . a a aa 9 a v ﬂy iy v vy o d
891 1,000 (M1f311@3 0.1-0.3 NadaesnuInenaBlienadlaessgamevesdnInanes
v 9 1 =t E4 = = o o Y v :’ A
nauAe dmyRadsnavIAY AMSUNUAY (dcetes sp.) BAZNIHBUUNRA (M. lanchesteri)

> 4 o o A e o
FanvUWaNTININaToUMIvBNTute Tasmsuana 13 5 4 Tue

v
praparsiri barnette HU1 34 18/08/51



35

HONIANYIYDIATNS 130393 uazAmE (2547) Sanudesnsfanianin Tsawiz Ao
a a :3' " a a dy = Y T
Usemalnoiimsamdonesinmilu 3.68% uaziade IHHENV Aaidli 44.17% Asv1ieniie
' ¥ v ¥
Auimlszmalnslimseage ITHHNV 9D 67.19% Tustizinunsunsnsza1oveadonas
= o 4 . o o2
MBI 6.77% uagwaMsnAouMIuBNsUTeNoITwa: IHHNV Tudainuiiosveszns
« o ¥ v ‘ Y ¥ v J a
Tnewuidenaid dwmzma Angdow Adnuay Yuaw Adursuasdedestiite oo
Y 4 1 1 =% 4 a 4 1 Qs o': d' 1
gausuFevVas1 lasundiuiinsmeilsaninasaade  diudaiimseanionas binaag
v °

» »
pInsvealsn wudmaiide Liiadsingegludmdinisfadeiiunat 10 Su sadudinaid

Q q

. ] ¥ 53 »

nhunveynaveshisaludmanniun 10 vesmsaae @i 2.5 dwmSumsaade
1 1 Y a = dy 9 ° v ¥ 1 9 3 g
THHNV wunaunseneldifanmisaade ludanaid dsezmia dansaey daneg dsanuay 1
v oA o oo & = o a & v
pay  wazfoniing  lasdanhdunihiimsmondnnaare  vagldnauiniums
dy k7 ad [ ¢ o ar 4%' ' P} o = Ay </

AIIVADUMUFOAWIT PCR aunguiseamviininuienyludeanainisnadeilunm

Y 9 P 1 dy LY T ay v
10w enduduauiseamouas linveynmnvouse hsalusme  wenainfiinuids

9/ o T ] Y] Yo dv (Y
uns ez hisaaseimsves lsauas ldaendaims 1dSuide  THHNV  usdenany
[ 1 = @ J= ; [~] Y =
aymavel himagluden ndsnsdaoitlunm 6 uaz 10 3 (@15199 2.6)

_ ¥ o =4 = dy @ v @

Perez et al. (2003) Aviimsnuiniaade saauainiud Tudwwnszsezdn
¥

postlarvae 118 juveniles 1A811111991731050% nauplii D9 PL12 yudssludevuia 50 das au

vy o yo A = a A A 9y da &
ladaszoz PL20, PL30 uay PL40 W maaoliudelasmisda manwiiewonihaaige

4 4 Y ] 4 o @ v
uazmsaueMIsnaiiaweniwe lsaduannn  washimsiiudledagn q 24
J 1 ¥ 1
#7109 wamsnassanuA lunnszeziisasimsmomudiulugrs 1-7 Su (Mwd 2.9) sasee
<} [ - Yo dw a d” o ~ ar o o [ =N
wuNdei luge laoms fudiewe 1iidnsiseamnga (28.3 %) AIUAIBNITAUDTHITHEL
(39.2 %) oz MINATIBAIIIEA (49.6 %) TuvaziiganIuguiionsiseagInga (72.5 %) ¥
' k4 ¥

a dy a dy A aa - a = = a A [
M3AAB laonsnuisleNAa¥e  LaznsnuemIsHauu lsnanaiuisamnavulaiin

=

[ [ v

figa e 1dlmInamouasluiszey juveniles Nthmindszanm 1 nSuiladeerauan 3
1 Yo dy 9 o dy 4’! d’a ; LY % ay 1 kY 1Y A

unae M5 udedemsnuilotio Nande 15 aA1AIAII91Y HOIRBIUATY 11 T WUDNW

g 1 4 [ Y d 1 ~ o o W = =)

SATININOUANAININYARILANT b 1dsuFesaalitiodiAy (rmn 2.10) uazlumsfnm

5202 postlarvae WU IUTZoE PL40 10R5150AAINI10N 2 5202 (35.6 %) FILANAINDYIIL]

Hod A0 PL20 (51.9%) tay PL30 (54.7 %)

o
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~ @ 47 3 o o’: g = =) A 4
ATTNHN 2.5 msaamuwawasﬂuﬁﬂ'smwumawmﬂs:mﬁ"lm FTINT LIOIAT LIASAUS

(2547)

Species Mortality of | Mortality RT- Existence of virus in
TSV infect of the PCR surviving shrimp after
animal controls result* infect**
(%) (%) 3days | 6days | 10 days
+
Penaeus monodon 14.37 0 + + -
+ +
Metapenaeus monoceros 45 15 + ND
+
Macrobrachium rosenbergii 0 0 0 ND ND
Macrobracium equideus 71.43 40.91 + + + +
Chloridopsis immaculatus 87.5 5 + ND ND +
Sesarma sp. 42.86 0 + ND ND +
Seylla servata 0 0 + + + +
Acetes sp. 64 12 + + + +
Macrobrachium lanchesteri 40 6.67 + ND ND +
* = Detectd in dead specimen ; ¥* = Detected in live specimen ; + = Positive result ;
- = Negative result ; ND = non-detectable
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P o & o do A A a - d
A1T19N 2.6 N8N VLD [HHNV 1uﬁmmwumawmﬂs:mﬁ"lﬂﬂ VINT LTDIAT LATAUS
(2547)
Species Mortality of | Mortality RT- Existence of virus in
TSV infect of the PCR surviving shrimp after
animal controls | result* infect**
(%) (%) 3 days | 6days 10 days
+
Penaeus monodon 43.33 0 + + +
+ -
Metapenaeus monoceros 27.27 15 + ND
Macrobrachium rosenbergii 0 0 ND ND +
Macrobracium equideus 53.33 40.91 + + + +
Chloridopsis immaculatus 22.73 5 - ND ND +
Sesarma sp. 28.57 0 + - - -
Scylla serrata 0 0 - - - +
Acetes sp. 50 12 + + + +
Macrobrachium lanchesteri 20 6.67 + + + +

* = Detectd in dead specimen ; ¥* = Detected in live specimen ; + = Positive result ;

- = Negative result ; ND = non-detectable
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100
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0 1 E}%ﬁ%\l
4z
27 A —e— N}
PL20 —s—BLD|:
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£ 100 ¢~ —a—NC
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ox a2
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d4 45
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X PL30
7] 2
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=1y
42
= lPedo
1 2 £ 7

DAYS POST-INOCULATION

o cd o A ve 4 o o _aa

NN 2.9 Lﬂﬂil“ﬁuﬁﬂﬁﬁﬂﬂﬂ'\ﬂmﬂﬂfsjﬂﬂTli&’ﬂz postlarvae Wllé‘iﬂl%@ﬂlllﬂiﬂlﬂ‘lﬂ'}‘ﬂi 379

A Yy o A A da & A qQYY a A A deaoa - o
(MIN f1® ‘1wqaaumawamm%a, BLD 79 lﬁf}\‘lﬂu'E]W‘H15Nﬂllm'ﬂlﬂﬂ7ml‘b’@, IMM f19 MR

4 g ~
wor Tagnsa uaz NIC AD AR IVAN)

—®— PROC A
—8— PROCE
—i— FROG O
NiT

SURVIVAL %
B

1 2 3 &£ £ & 7 & @ 0 1°

DAYS POSTINOCULATION

~ - o ca' ' = ar
AR 2.10 WefIruAn1II0AnIBU8IRI11UUIA | NTUIAAIN 3 UMAL (A, B and C) N1 145U

dy a Aly ; v aAa dy
1% lagn1anuilBanINAAe (NIC: ¥AAIUAN)

msitanelsane
2 e o Y e o as = =
Tumsanyude hialudsdiTsnmiasadeu lanarihsunmsanuinisulasulag

dy .ﬂ' 1 d‘ 3 [ : Q‘ U =) dy
owe m'smﬂﬂlusnmﬂﬂﬂummummuﬂaﬂﬂaau 1uﬂ13ﬂ5'3§]ﬁ'€]u15ﬂ1ﬂ651‘}156 158

Y = A g [y a . a o . .
Tarunaes sullulifariua RNA virus 93tou1435 RT-PCR (Kiatpathomchai et al., 2004

v <
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Asta s ¢ 2 < Y - 3 = @
uanNIsans wudimsiieonsudiuvesduielflunisasrnaeuniiudnilie
& A o 9 a Yt 9 a d? Y o dy L
riani ldnan ldinugnAvInINBaY Nunan et al. (2004) 1dvimsasiadelsanesilag
o a 1 9 @ @ P 9 as dy ] A A a dy A Y aa
1d9861303%17 100 A2 vua 3 pfu Aldsudelsanesinin 2 35 Aemsnulewediiaa

[l
= [

dy = dy 9 o [ k4 Yo dy L% (% [ -
L‘B@llﬁxﬂﬁﬂﬂl‘lﬁ@ﬂﬂiﬂﬂﬂiﬂ "n1m'5mmmqwmwawm"lmm%a 2 U 3 U LaZfNNIon

. 9
Yy A

¥ [t .
NNMsaATe WoihnanaadeuIasveu laoutsveniu 6 daulaun diuria misn a1

L]
v 1 4 b4 k4

¥V ¥
WooNI W1 LAZEIUIWUYIY WU LASUauuURana 6  aulilTinaung
3
1NNINTSUFDAIITN1TNU
dy v 9/ et 9 dy 1
lumsasrvaeuie NTade3% RT-PCR usnvzazlalunisasisaeusalsanesi
4 @ @ = dy ] o N
udy msastade lyaruvaes nansnlddsilAwuny (Kiatpathomchai et al, 2009) u@
P PR ' 9 2 a = et o QY
wesnimlsnielunisastaasuasudnglimsAnmIsmsasreiaamisne  lasms
¥
1%35 Dot-blot nitrocellulose enzyme immunoassays (DB-NC-EIA) UAZHIAI1UITONT maauﬁf’a
¥V
Tafadunaianty 188nAu (Nadara and Loh, 1999) Tumsasdsaeude laialudedivae

9 v

anqg Y A 9y = Y @ @ a :/, =3 o v sy Y
Winaenly arsdenlildgndosmudnuuzves astiaiu 9 Jsazildwnailddiaam
gnAsauazuiuinnige
< ¥ k4 < Y1 dy v A & = [ Y o
nnmsanednauazmu ld e himnemiaia  dnseneldifanmsizuia
latudamateriia Felianuguuswnany uazduiameanudd u¥enazinamsszunn
dv o 9 =Y [ :/, o =y : @ [ Ao a EY)
do'hialdnarwsia duiunistlesdumsaniehimhaiuisiseldszuugaamnssy
k4 14
msdesaianudaeany  wazludeldinannugadersssuuasugne  wensniinis
¥ v
g 1 1o adg [ ] o a
Hesiumsnsznwveuioasgunanhsssumnanszyielildinansszualusssuna  uaz
o By g Y a dy o o’: a A Y 1w
PJostulildinanimzveuFenindaniwiadu 7 18 wuiu
d‘ a (Y = o 1 4 o
Tiﬂmﬂmm"himm:nmmmmwmaqwnﬁmuﬂ Taura Syndrome Virus (TSV) 9%
R = ] Yo o ¥ 1 ‘ - g A =t 4 o ¥
szualufarieey 1-2 wou Mmildddadeeeuyu nfden e deaiinisuysddn (Song et
o w = =2 9 d‘l dy o a dwd o
al., 2003) dwuazdlaoumumadiudrmtweady dewnde lTawsiaiifianuiwme
v g 1 v o Y 9 v Vo dy v ﬂ
apfavmegann Anamdwazdadwniululszmainen 1dsudeadi llewdunvzyes
I'iﬂllﬁsf AAFUNIINABDINITRA TSV L‘i,l'ﬂufa]’ﬂ Penaeus setiferus, P. duorarum, P. aztecus
o Yo Ay @ 14 3 a ' & 1 4 .
ndnlasude 79 Ju deisauria livaaeimsvealsmay $361991009912 P. vannamei
o ' I3 s ' & . . +
Atimsmegann 8613 15ARWEIWUN P. chinensis Fauily non-native species HinwTadons
Fd
Y =1 1 1Y 1
Sulsa TSV qauin (Overstreet ct al., 1997.) 13 TSV 1 lemaaionoaioaniegie uaswe

[} 1 9 9 2 = @ 1 A R 1 dy ¥ v o Y
LLiJllﬂqgﬂﬂQ'lﬂ i]Qﬂ’)iNﬂ']HJGI5314uﬂﬂﬂ1ﬂﬂﬂﬂiﬂ15lﬂuw1ﬂ$§$1’i’lNﬂﬁLafo]d‘llTJﬁmJﬂ‘Uf]Q

e

v ¥V
o g o v A

3/
T ' t o o Sa ] 9/
Al 9 st ensiiugdinadisude TSV Wl gadent lonmaiuiyeld (harbor

virus)
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Tsnludafitineina$a White Spot Syndrome Virus (WSSV) filemaszunaldiuda
penacid 1124 Safinsnaaouninuffumsdemenaide wssv 52U IR P. monodon, P.
japonicus, P. penicillatus HaMYIARBINLIIAe WSSV i TaomsusvieliAudaiy vedl
nsdonoameiuls senig penacid shrimp Asariiafuaziellifamsaioldnioly 4-6

¥ v =

1 4 I3 b4
4 (Chou et al,, 1998) Hageiinys1eud NIt uAudnadilige WSSV 1o

q

k4
Ao wssv Wl awnsadhidifaniseevesdatiuns ] (Pramod Kiran et al., 2002)

y o

¥ ¥
e la¥e wssv imsoeneaeninweidinardr lilgandald @sms uazamy 2543) dou
= o = 1 qy 9/ dy Y S A
MsANEINSsZUIARIA TS IRBN151A0INWINEZNINTIINIED WSSV Tudaw1and
4 & . .
srwaunueluG U (Prior et al., 2003; Tsai et al., 2002; Durand & Lighter, 2002)
{ a 1Y . [~ a oo 1
Tsaludsifiaan’sa Yellow Head Virus (YHV) dlugiianinnud@oniodonts
dy b 4 ° 1 Fﬂ o 9y s dy kY a
moatenad lulszmangeniannuaztunannuy Mlnnyasnsiuld@esdeuniuunn
F4
1 Y 1 < ot o
Hu wih Tsnwamdesz ldluawnanisaoludauniaw lalimseswuse vV luds
Y1NNRDVIAIAUIN ﬁ"stﬁ% Dot-blot nitrocellulose enzyme immunoassay (Cesar et al., 2000)
= qy o . g o o 4
uazfelinisswaun1sihoasad Lymphoid organ wo3faIuienageumsiaroadinn
13 & v o - 4 at ' a @ A =2
Ao YHV Tameluanu (Lu et al, 1995) Aniinnumumuaemsnalsaiimides 39
I ~ v o dy S/ P o Ay 1 (KXY ay A vt
dludigadnnudelsmo 13 Fiowiuie llawneaundeiudiowessszmalng linegvga
1 = =} ¢ Y A= ay [ = 9 2 3/ = o 9 o o
59A0ONGTITUTA H3oMsuNNINTResaduriavens Fadenuise lavendisdanisy
14
msaaFe Larimassluntseyuiadewnuazdanaviluwasiniasals sawmaray 2546
9/
' ' = ¢ 3 a 3
(Iassmsaroneamaluladgaury Uszdidl 2546) wuh wasndudivhinldassnuye
s o A ;’f Y A 3 ° 4 9 0 A v
hsaiumdesiadeiuazgndnaidiszes Twaasn  Tasdnadiidnyazilenazany
19 (=1 ] s 3 o qy 3/ 2
uatsun lifimsmonazuaaseinisiheome auivaounmsaivesmsdosdtalulszimainevs
¥ £ 4
TiTemafailyminmsunsnsznonaznst1eNoATeIEHIINAY penacid ANFTARY  5IUN

= dy [ Y] 9/
msaaresmiuluouinnla

y -
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a
Unn3

J aa
Q‘L‘ﬂﬁﬂ!!!ﬁZ’Jﬁﬂ15'ﬂﬂﬁﬂﬂ

Ad o '
1. 901NN UAIBYIY

. N v Y
gouNIvAsnunuhiuetzng miihunsdensanuedssanm 122 A lawas

grudseaniilu 5 aaiilumsiudennsssuma uaasdanini 3.1 Assssunagaandu (lag
¥ & A o Y &
¥121/5219) AIUIATBBIUNITOWVUAD ININ1 Uag 9INTY

] ¥
aniiil 1 fe duneviadt Sudaminuithaie Tnawig

=i.

= = ° =) o 9/ Y [ ' :’ b4
TRIUN 2 A0 DUNDUDULDT BUNBUIU NG %UQQ%WﬂLLMNWﬂ’JUI‘WQ‘WN

] ¥ ]

A01i 3 uaz 4 Ao Sunov1elzne Sudaainuiiid 16 Twan1e (Stow nets ) HEAAIAINTNG 3.2
[l - ¥ ¥ T

aniif 5 Ao dunenidw hnwiiiunsdzns Sudeninuaiiidroeaugu (Trawlers) HdUABM

v

D1 thawiiiuiadens uaasdanng 3.3

o SAq 9 1 o t

2. gl lumsqueiediuaznmsnanes

o daq P 1 o 1 A a 9 = o csw

dadnldluquaredrianenisasiam himaz l4luninanss asd

[ 4 [ 4
2.1 Aanndssluisdunnhifsdmnimiaasifani ordludwnidosufudnaid
= S W 1 v J : P Y " a A dy 4 o a
¥3e damunaw wazlimsnuiiesdaithiedeluteduiidesdsdie ieasis hiaawaiia
79'175d Taura Syndrome Virus, White Spot Syndrome Virus t118& Yellow Head Virus 3ol
d' iﬁ. dy T Qs t = + lé o Q’
HAAIN MY 3.4 uaz 3.5 Mdsnadseswiudedwnswludeaunvanidludunetiu ng
o LY a as 1 P 3 3 a” s A [~
TWIARTFUNI (n = 120 62 AvYiiA HBRANIa) TAEI IV IWNTIAY 55 W5y Fauiuiy
o

aaNIaaL 8-23 Wiy

¥ dy A r:s'q; l: -3 LY a o q'z : LY o °
2.2 Aanuiip IR unNuithuzng Swmdanudanst Mimsgaimiln Jaawe1 saziwun
wiia wansn e hivenyia fannd 3.6 msasaehsaludieddunazyiia sziims

= o 1 3 1 o

asnfwaazadidelivinalug uamnddivnadng wez smdiedansrvawa 2-5 41 19
) o 1
Wy 1 @081

a a

v
2.3 Wouazt WU AT Nefena1dt uazduwiig (n = 30 A7 ABHANIA LAZ 6-29 71 ADRRNIA
° LY o 44 o o 2 J AMaa ado
dmsudinaia uazduwiie ad1ay) wdennunassruswddiFiannsssumandiva

(4
' a < =

913821 191 IAaYS NINTOUIARININTWA 3.7

q

A3

2.4 AslFlununasedninnusuus dunsaieneade 195 Taura Syndrome Virus, White

. . - dy A i 4 b4 o 4
Spot Syndrome Virus 110 Yellow Head Virus Lﬂuﬁmﬂwmuaﬂu Ao Y17 IR 30 N
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Y v s 9 a ~ o o o 4y Ay o
UNITY f}\?'ﬂﬂaf‘)\‘lﬂﬂucl%cluQTUﬂﬂaEN‘ﬂi\i‘ﬂzuﬂ']iﬁ'i')ﬁ]lljiﬂﬂﬂﬁn\l"]fuﬂ “lf\'iﬂﬁ)ﬂvluulljiﬁ

F4
Puidleusgiay

Vv
3. M3asmese 1 Sanes

14 .
mMinsItmede 115 anes1d0geAII9e0L IQ 2000 TM TSV Detection System
o dw @ I a e =y 14 = o ar o
(Fevousnaunulutlszina Inofie usEnuenen Mav gilouuas gudiugisnssuuay

= 1 a o as as a L4 ] a
walulagFIn ey S rnwa Ingaasuazmalu laguviaana )

o ~
ginsaluazasiAll

¥
At A

4 A E A (a o 4 & o v
3.1 invediianaginal MRl T BunNLTINamsHuEnITN InTeilum e iy -20 Bam
a 4 a d o 4 a o
erauee Tulas 1nieadian1as W lagauuuuuiueu insosgamsazarodTunad uaz
1 b o 3/
Ao aRouddanii 1 Tt
32 ‘gﬂﬁi’]‘ﬂﬁ’ﬂﬂl’ﬁﬁﬂ'ﬂ‘ﬁ (Taura Syndrome Virus) IQ 2000 TM TSV Detection System
T Y a = o
dwlsznevluaganaaeu (Ausnyingamngii 20 °C)
- RT-PCR Premix 420 pifvial
(_reaction buffer , ANTPs , TSV specific )
- Nested PCR Premix 840 pl/vial

(_reaction buffer , dNTPs , TSV specific )

- Plasmid P (~) Standard 100pl/vial (10" copies/pl)
- Yeast tRNA 500 pl/vial (40 ng/ul)

- IQzyme Mix 180 ultvial (2 U/pl)

- RT Enzyme Mix 60 pl/vial

- 6X Loading Dye 1500 pl/vial

- DNA Marker 100 pltvial

- DEPC ddH,O 50 ml/bottle

14

Hhenane DUTnEIN 4°C

- RNA Extraction Solution

ABNMINAADY
VUADUNITIA I HUA DG

1. (V8y label 71 microcentrifuge tube YUIA 1.5 ml lanidsu¥oa 0614 Tuh
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2. fartaitodoeis (mﬁwiim?am?aﬂ) laasluviaea
3,151 RNA Extraction Solution 131183 500 ml uazuadiesiealiazideadana’ls s ui
4. @unanTswedu 131103 100 ml wenliidrfugs vortex 5zanas 20 Tunfi aaiial35n 3-5
I
5. flunasadiethaly Centrifuge (12000 g) 7 4 °C Uy 15 174
6. gamsazateluduuurliung 200 pl Tadaslu microcentrifuge tube Y119 1.5 ml 1Ay
A15% 810 Isopropanal 200 ul (FBUA 20 °C wanl¥idTuds vortex ud NI hlugi 20 °C
UM 10 WA
7. fluvaeadietialu Centrifuge (12000 g) # 4°C w15 i
8. mansazaelanilimieriionzney (DNA/RNA) fitunasnse Tiediliazaounga ds
ATADUAIY 75% ethanol (20 °C) 115111A5 500 mi Junasadiesialy Centrifuge (12000 g) fiacc
YU 5 U
9. 1M ethanol BONsz It IHAzNOUNA seniunimasadis sz s wiiite 1w ethanol
szmeeeninniiga
10. 1§11 DEPC ddH20 100 pl tieazatonznow
11. 191383 master mix (RT-PCR reaction regent) wnadlu microcentrifuge tube 0.5 ml iagans §
ul uazm?ﬂmﬁu%ﬂ 2 vimoa Pdmsy positive (+) , negative (-) control
12, @umsazaeieesiwion13ude 10 U511a3 2 ul asluviasafidy master mix warule
[WUA
Master Mix : RT-PCR Reaction regent (8 ul/reaction)
- RT- PCR Premix 7.0 pl
- IQzyme Mix 0.5 pl (2 unit/pl)
- RT Enzyme Mix 0.5 put
13. i unsea PCR TaoldTisunsu RT- PCR reaction profile
42°C 30 U, 94°C 2 UM
94°C 20 U191, 62 °C 20 U, 72 °C 30 W WU 7 50U
94°C 303U, 58 °C 30 7U9, 72 °C 30 WU 311U 13 50U
72°C 30U, 20 °C 30 27U
14. Lﬁﬁ]tﬁgi}élu%uﬂﬂuu‘iﬂ 173 Nested PCR reaction regent Havaay 15 ul
Master Mix : Nested PCR Reaction Regent (15 pl/reaction)
- Nested PCR Premixed 14 pl

- IQzyme DNA Polymerase 1 pl (2 unit/pl)
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oz it oslmianndalasld Tsunsu Nested - PCR reaction profile
94°C 203U, 62 °C 20 7% , 72 °C 30 TuIH F11IU 30 50U
72°C 303U, 20 °C 30 Juh
ﬁwﬁaathaﬁ"lﬁ’"lﬂ load YU 2 % agarose gel d115U Gel Electrophoresis
15. 1A 503 a.garose gel 2% Iﬂﬂ‘f;’ﬂ agarose 1.6 g Taasluiinines 19 1X TBE buffer {(Boric acid
27.5 g, Tris base 54.0 g, EDTA (pH 8, 0.5 M) 20.0 mL in I Liter (5X) or in 500 mL (10X)} 80 ml
(15 1ane) i nzas duanazaionun wie @ TuTasiw 45 Tuid sz 3edu) daina'ls
szane 2 17 e hildZeusa
16. malu gel box udImen3 (e Idiumaudmsy load) daie13Uszuran 30 wiiisel gel
uiadi (5w 9 TeeliliiRanesormeanislu uay gel Argallseutn 0.3-0.5 uALAS
17.111 gel box 198814 blocker ML 1X TBE buffer Taeldgandn gel Uszuna 0.8 wuAuAs
nnviugon 4 AarIvBN
18. PCR products L1ig molecular weight standard Tatigs loading dye 35 pl
19. load @15aza18@20813 1daslu lane 9 YSuawaraz 10 ul
20. ' ldsunszua i 100-150 v untlszana 60 uit (neauindaa geb)
21. 111 gel 118180uEE20 cthidium bromide FHunalszana 10 w1t WErdsoondamingy
an 10w i lesavgdieuds UV
22, iufinna wanseiaelaie TSV uuemsfu 18euddas ethidium bromide Wiftunuu#i
1@ 284 bp Faiiludrednndaiii e Tsv Fufuvinafifieutu plasmid vo1 TSV uazds
filiilsnguina 284 bp Wuded Wil TS uamsdantnd 3.8 Punsunanesmeuiidesi

neld uasuv
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¥
4, mimNmﬁmm%'lﬁaﬁmmﬂNmﬂu?jaqmﬁﬁwﬁ Dot blot nitrocellulose membrane

enzyme immunoassay NIALT2LaURvEANTLLaWRRWTMIFTRATAINA I g AeiuRs

AU MLaRi LA lUNTATIR R AL LAWALRWAN ARG L THALABENIR NI ZIR1ZAY

o =
4.1 inssluazasall

4.1.1
4.1.2

4.1.10
4.1.11

4.1.12

Triton-X

Appendrof tube 1.5 ml
UNSUANATAN

N3ZAY nitrocellulose membrane
Blocking solution

Autopipette and tip

PBS-Tween 20

Goat anti mouse

NBT/BCIP #1131 Alkaline phosphatase
DAB @1%351 Horseradish peroxidase
Mouse monoclonal anti WSSV (Chalvisuthangkura et al. 2004)

Mouse monoclonal anti YHV (Sithigorngul et al., 2000)

42 I3MINARDA

o IY ' e B a
4.2.1 vihwvdendauazszenennaunldalu Appendrof 9l Triton—x 100 luTasans ua

P N = v
THazidearrounananadnuada

422 visaasazainlude | aUunIZa1Y Nitrocellulose membrane 0.1 lulasans

v
na131dun s

4.2.3 11N52@1Y Nitrocellulose membrane 166311& tube ﬁﬁ blocking solution (5%

nonfat dry milk in PBS) Ngmmgiviesuu 1 $2lua

424 ayN??]J'JEJ 0.05% Tween-20 in Phosphate buffer saline (PBS -Tw20) U1 5

¥
1IN U 3 A4

4.2.5 Treated Gahﬂ mouse anti-WSSV Mab mui’x’mﬁuﬁqmwnﬁﬁm

u

4.2.6 513@9{38 0.05% Tween-20 in Phosphate buffer saline (PBS —-Tw20) W14 5

1IN U

¥

3 59

. <] 4 M oy
4.2.7 Treated A3 goat anti mouse — 9% 193] HRP U 1 ‘U’JIMQQQAHﬂM‘H’OQ

G

4.2.8 319878 0.05% Tween-20 in Phosphate buffer saline (PBS ~Tw20) 11 5

¥
UIN UMW 3 ATY
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4.2.9 Treated A28 NBT/BCIP #1586 DAB (7 mg 520U 25 pl 83 H202 uay CoCl2
@o PBS U511 20 ml 7313 1 21w udrdedoinau
4.2.10 9IUNAVUNTEAIY Nitrocellulose membrane HAAIAINING 3.9 HANITATID

Tsawssv waz YHV Tasdinig Immuno-dot blot UUATITAH nitrocellulose

membrane (N= negative sample, P= Positive TSV sample)

Y] 1 o o = 4 Y 4 @
5. v ndaInzianazMIwssuiooINenIv 15 a TSV

1 <1

o J :’ a a s o Jd =~ Y o 1
quUINUARIU 10 FUA m‘f]umtmummﬁmﬂqmil. Yoy N384 itaz Yat yilaaz 3 faees

o J

uahdadlesnanaaeiszilanagenludsuna 0.3 nfulalu micro centrifuge tube VA

Y o

F ¥ .
1.5 wa. udnildastade TSV aromaila RT-PCR ¥ilavasdaliisssumanioudisie

LAAIAINT519N 2

H = a o
A3197 3.1 ¥HAYeIER)

1M

¥

14 \
mMsd1aRnnihulenatazuuredativiaralys

) Qs e’ny A a o dy A d o ' Y Sy v
¥UAVDITA I FDINYIWANT WuRnuaeg | olenlenanog
‘14(5!1 Seylla serrata w9dena
) ' a 1Y
i Portunus pelagicus 913fa1 wianuay AL
ﬂjllﬁu Sesarma mederi STRNSTEAN
Moo Perna viridis 813fa (¥10id)
k4
1 1 = o =R
(RLTRVRE) Perna viridis 213fa (Uan)
v = - dy 4‘!
HOUUIITY Saccostrea cucullata REN(N MIDNLASIUDWD
noundu Meretrix meretrix HIAIDUUM
nooTo Donax faba Gmelin | H1A20UUN
= ar e’T PP o :ﬂv “d o ] a ~q ¥
FUAYDITA I FOINAVAAT wuithudleons | olvzildmanes
Wioudon Glycera dibranchiata | ¥1A30UUM 3 2
- P TGERIGIGE
IWIBING Y Perinereis nuntia HIAIDUUM
P~}
Yanzwaym Lates calcarifer vtlzng M3en
Y ~
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MSNAABI ANUTUNIIIUNISA1ENBAID 1258 Taura syndrome virus, Whit Spot

Syndrome Virus 12z Yellow Head Virus 3243190391200 0302 18 waz amun s

a v P o T v o w Y W
fouUN 1 ﬂ'l‘i‘ﬂﬂﬁi’)\'iﬂ]ﬁﬂ'lﬂﬂi’)ﬂ!‘ﬁﬂll?ﬁﬁ ITHINMPIU NNAIAT AU NNUNIIY
AIINUNUATITINAAB

o o
aaINAad

¥

ANueazminmas 10909912 9 4.102 £0.215 A5N 1AL 7.57 £ 0.111 1HURMAS
' :’ Y = ° Y g a

ANueuaziiminmde voedanaid fie 2.76 £0.125 A5 1Ay 6.2 £ 0.15 IFUALAS

:’ o = ar d a
anueanivinmae voadefiuniy Av 4.08 £0.223 ASU 1Az 7.25 = 0.339 FUAWAS

L4 v ¥ 1
ANOBYDIRINIAWTUA UAAIAIN NG 3.10 LAZTZUUTINANBUTEIQNAQUA WA EANIND
o o 2 Y @ P o & g '

Hestumsiuilouliialigdunndeon uaasdsnmi 3.1 vagnszdudosdegnutisuon

poNTUTIUFOI LAAIRINING 3.12

Y ¥
YANINANDY LARZYANARDIUTINEIAIU
~ dy £ 4 v o Yy ¥ =) = di’ @ = Y ;’,’
%ﬂﬂﬂaaﬂﬂ i Iﬂﬂﬂ'ﬁlaﬂﬂf}swn] ﬂq\‘if}ﬁ1ﬂ’]“ﬁ$f}ﬂﬂ1“ﬂ51ﬂ 'hlllfnﬁﬂﬂ&slf@vl')ﬁﬁcﬁuﬂsl?ﬂUQQﬂq
AW
v ¥ E '
= =t A £% = 1 @ Y o ¥y ¥ I=% =
ﬂg‘ﬂﬂﬂamﬂ 2 Iﬂﬂﬂ'ﬁlﬂﬂlcﬁ@ TSV IUQQGUTJ LaZLlagdsduny f]ﬂf)'a‘]@n Moy f!\‘lﬂ'lllﬂﬁ'lll ﬂﬂﬂ@]
d’ ot dy 9/ o d’ T s 9/ ¥ Y P =
%ﬂﬂﬂaaﬂ‘ﬂ 3 Iﬂﬂﬂ'ﬁﬂﬂﬂfa WSSV 1Uf}\‘1f]a1ﬂ'] LAZIEIIIUN QQ‘F’UT) LLﬁ%QQﬂHJﬂﬂiJ ﬂﬂﬂ@]
a a4 ¥ ° 2 Y} Yy ¥ a =
ﬂzﬂﬂﬂaﬂ@ﬂ 4 IﬂUfT]ﬁﬂﬂl%a YHV Ghlf]\if]a]ﬂ] LIS TINAY f}\ﬁﬂ') !Lﬁzf}ﬂﬂ11!ﬂi11! ﬂﬂﬂﬁ
Y 3 kY @ 5 = ] a 9y = @ dy t @
Qdﬂdﬁuﬂhlﬂﬁﬂ%hh‘iﬂ MU UR ﬂauu‘lllﬂ‘ﬂﬂa@\j f}ﬂ‘vuﬂag 25 a1 Qﬂlﬁﬂdj’)“ﬂu

3 o = @ 1A (a2 :’ a d‘ g 4
narina 75 82 TumruziaenunudTinestimera 100 ans ARy 10 ppt lumsusntag e

14
v Y

[ [~ 1 P ¥y o’: =) dy ar & 19 Yt [
gRuIRuAIsAzInT wilud el (1w 15) Indasamusiagnuenidenu me Lildins Ty
a Y 1 a o dy ] @ ' y :/‘ a P YV = Y LY y a
AuvpaRsAIrtany Nsdesuiuszn s stiaiiendigaaads 1ia ldudaesiu
o 1 Y 1 o LY 1 @ d‘ w Y s =2
Mnsqualeeniians 9 a1 luuaazganaass Tuiud 1, 3,7, 15 uaz vaadelasunisia

dy -7 1 =y
o S auaazwiia
=y dal Q
YSuaude 1hsa
150 195992 191119931 non-lethal dose (1933 dilution method) 1 TinanIaenely 24

SRR

matanstuiu Tialud
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- TSaxtiaTsv 1matianmsversdsuinlrSania RT- PCR {Reverse Transcription -Polymerase

Chain Reaction) Iﬂﬂfl%ﬁgﬂﬁ A RNA uag FANAToU IQ 2000™ TSV Detection and Prevention

System (Hundasuainnlszmaldviu
- Th¥awiia wssv uaz YHV Tasl9inaiia Immuno dot blot NIMAAMITAITIUTUMIETZH 4
wsuALed AulSd unazyiia (a gift from Sithigorngul et al., 2000 for YHV and

Chalvisuthangkura et al., 2004 for WSSV)

MIAATEHHAMINAADI

i ¥
uaasAIsNIzeznnaziaudsinuFe hiannduaazyia uaz dasinisaie

ta' [ W w o W = v d' .:
aouf 2 minaasamiseniuhidaduasmrsvnay hiarumasslugaviafide sy
AHIAN 5 ppt 1Az 25 ppt
AT NUHUNTNARD

Fainaaoq

b

minmaoeInaun As 3.74 = 1.0 3L 1Az ANUEINAITIURE0 A0 65.13 + 6.51
v b4 ] ] k4
IFUAILAT NMHAIIIAINTAN 8 AT 19EpARsIINIRL AR IUNTEF iU UEDY 1171

Fmunlanaaesmssensiu haduasanvnvay hyariuvans

v
@ A R
IS UUIURBUIRSN TSV
. ¥ [
nszdalnajilseneudleroadosiuau 20 ¥09 uaawenIni 3.13 [dadsufsIfiun

uaazAl e tloafunisnuie

¥AMINARDY Liinsmaanesesniiiu 8 yanane: unazgananssiiaosdrfiilunsdaszeed
ietiunsanidelaia uaz uazﬁﬂgﬁmamﬁﬂam% Weas19deusnI 1NN Hlavadeaz
($10%) 20 62

1. nsveusuhiaduasmeviuas hiadandesdudinndieisie laeldmaiesialafa
(stock) 1511 1 @D 100,200 Az 500 11 1%’5@%13%3@%@%@1 960 ¢

FAnADIT | Iﬂﬂﬂ]i&gﬂﬂﬁt;&mn Tuuduaudi s ppt

yANARB4T 2 Imnmﬁyﬂaﬁ'wn Turhusiuaamud 25 ppt

gANAaDs ﬂﬂﬂmﬁfgﬂa?jwn Tuiufiuanmdiy s ppt 1AZRA 1T ARUAIAIIVTY

v 14 ¥
= 9/ a =1 < o o
YANAaoan 4 laomanesanavty Tuiuauaua 25 ppt naziialhfaduainlavn
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= Y o g o
ganaaon 5 Taomsaodw luiuduanuay 5 ppe
= & o g o
ganaaoIn 6 Taonmsiaodend Tuiuauamufy 25 ppt
= & S g =3 = @
ganaaoafl 7Tasmsidosden ludnduanwa 5 pptuazia hfaiunies
)5 <y J g s = o
ganaaosn 8 Taonsinodswn liduanufy 25 ppt uazaa i
Qs o as v o - L4 v et [ dy [ :’
2. msvausu hiadmasnrsnuaz hiawauniesludwde3s ldde Thialuh
54 S ea :/’ ar
1591 UT I anua 640 @
= &y o g <
ganaaoah 1 laonsi@e)avy inlfuanudn 5 ppt
o & oy s d <
gANAaoIN 2 Taansiasansv1d luduauanudu 25 ppt
= dy v : =] o | @ o [ 4”
ganaaesh 3Tagnsineadsnd luiuduanudy 5 ppcuazld hiadumesanunnlududes
= &y o g o W o w o o
ganaaoah 4 Tasnsidoadeun lubhifuanuaw 25 ppe wazld hiadwaaismluduaes
] &y ¢ g g
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%79 Dry season {9 TUIAY 2547 — 11HI0U 2548
#9814 U () | TSV (7) | WSSV (67) | YHV (82)
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IO} Y 30 14 22 1
%prevalence 46.66 73.33 3.33
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A13197 4.3 Prevalence of TSV in wild-caught shrimp of the Bangpakong estuary during 2005-2007.

Shrimp specimen

Season/year Local shrimp species (a and b) Litopenaeus vannamei (aandb)

Dry 2005 25.75% (+17/66) -

Wet 2005 3.3% (+3/91) -

Dry 2006 14.85% (+15/101) 23.88% (+32/134)

Wet 2006 8.7% (+19/218) 2.22% (+1/45)

Dry 2007 15.53% (+32/206) 8.7% (+4/46)
Totalaand b l 12.20% (+82/672) l 16.44% (+37/225)

a b .
% prevalence = # positive (+) TSV / total # of shrimp tested
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13197 4.4 Prevalence of TSV in wild-caught shrimp of dry season, 2005 from the Bangpakong

63

estuary.
Stations Scientific names Dry season, ° (ind) % Wet season, i (ind) * %
{ Litopenaeus vannamei NS R NA 2 @) -
(Bangkla) | Peneaus monodon NS N 012 0
Macrobranchium rosenbergii NS - +0/12 0
2 (Mueang) | Litopenaeus vannamei NS _ NA (1) -
3+4 Peneaus monodon +1/13 7.69 +0/13 0
(Banpakong) | Macrobranchium rosenbergii +3/3 100 016 0
f’j’an:ﬂ'an Unknown specie +2/6 33.33 010 0
Parapenopsis hungerfordi +1/10 10 +1/10 10
Metapenaeus brevicornis +4/10 40 +1/10 10
Penaeus merguiensis NS . +0/8 0
Metapenaeus affinis NS - +1/10 10
5 Litopenaeus vannamei NS - NA (10} -
(The River Peneaus monodon +1/4 0 NS -
Mouth) Metapenaeus affinis +3/10 0 NS i
Penaeus merguiensis +2/10 20 NS i
% Total Local shrimps +17/66 15,75 +3/91 33

‘% prevalence " positive (+) TSV / total # of shrimp tested; NS = Non of sample caught

NA = Not available because samples were degraded
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@15199 4.5 Prevalence of TSV in wild-caught shrimp during 2006 from the Bangpakong estuary.

64

b
Dry season, (ind)

a

b
Wet season, (ind)

Stations Scientific names Yo %
i Litopenaeus vannamei +6/44 13.6 +0/4 0
(Bangkla) Macrobranchium rosenbergii +0/24 0 +10/46 21.74
Metapenaeus brevicornis NS - +8/12 66.66
Metapenaeus affinis NS - +0/6 0
2 Litopenaeus vannamei +26/47 55.32 +0/11 0
(Mueang) Metapenaeus brevicornis +0/10 0 +0/5 0
f13A2011A Unknown specie +0/10 0 NS -
Metapenaeus affinis +4/10 40 +0/5 0
3+4 Litopenaeus vannamei +0/43 0 H/15 4
(Banpakong) Peneaus monodon +1/4 25 +1/20 5
Macrobranchium rosenbergii +0/1 0 +0/46 0
Metapenaeus affinis NS - +0/4 0
Penaeus merguiensis NS - +0/6 0
Macrobrachium equidens NS - +0/5 0
Metapenaeus tenuipes NS - +/1 0
Penaeus semisucatus +3/3 100 NS -
Metapenaeus brevicornis +2/18 1.1l NS -
Parapenopsis hungerfordi +53/11 4545 NS -
S Litopenaeus vannamer NS - +1/15 6.66
(The River Peneaus monodon NS - +/5 0
Mouth) Macrobranchium rosenbergii NS - +H/10 0
Metapenaeus brevicornis NS - +0/10 0
Metapenaeus affinis NS - +0/5 0
Penaeus merguiensis +0/10 0 +0/10 0
Metapenaeus tenuipes NS - +H/10 0
Parapenopsis hungerfords NS - +0/6 0
Unknown specie NS - +0/1 0
Unknown specie NS - +0/5 0
%Toaral f.ocal shrimps +{5/101 14.83 19218 8.7
%Total L Litopenaeus vannamei +32/134 23.88 1/45 2.2

*o% prevalence by positive (+) TSV / total # of shrimp tested; NS = Non of sample caught, NA = Not available because

samples were degraded
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715197 4.6 Prevalence of TSV in wild-caught shrimp of dry season, 2007 from the Bangpakong

65

estuary.
Stations Scientific names Dry season ’ (ind) "%
1 (Bangkla) No sample collection - -
Litopenaeus vannamei +1/4 25
Metapenaeus ensis +6/10 60
Metapenaeus tenuipes +1/10 10
2 Metapenaeus affinis +0/11 0
Mueang Penacus merguiensis +1/10 10
Unknown specie +1/10 10
Parapenopsis hungerfordi +0/14 0
Metapenaeus moyebi +0/10 0
Litopenaeus vannamei +1/38 2.6
Peneaus monodon +2/12 16.6
Macrobranchium rosenbergii +2/7 28.5
Metapenaeus affinis +0/2 0
3+4 Penaeus merguiensis +1/9 111
Banpakong Metapenaeus movebi +0/4 0
Metapenaeus tenuipes +2/10 20
Metapenaeus ensis +6/8 75
Unknown specie +0/13 0
Parapenopsis hungerfordi +0/9 0
Litopenaeus vannamei +2/4 50
Peneaus monodon +0/10 g
Metapenaeus movebi +272 100
Metapenaeus brevicornis +2/11 18.2
5 Metapenacus affinis +0/2 0
The River Mouth Penaeus merguiensis +1/11 9
Metapenaeus tenuipes +2/9 222
Metapenaeus ensis +0/6 0
Parapenopsis hungerfordi +1/1 100
Unknown specie +2/5 40
% Total Local shrimps +32/206 15.53
% Total Litopenaeus vannamei +4/46 8.7

"9 prevalence =" # positive (+) TSV ~ total # of shrimp tested; NS = Non of sample caught, NA = Not available because

samples were degraded
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g ap A 4 @ a = 1 = = =
W9 3 1) Tulesidudniswy 13.44% (+134/997 #2) fiuna Tumuawdgelusngguiaios 2 3 fe 3
2005 (24.24%) wag 2006 (20.10%) 41} 2007 (1.90%) Wi ldvioomiloununadu (12.44% uaz 4.39
o - - s g < o 4

%) uanInIn1s1d 4.7 Tasnonmusievesfsniuilo wazn)osHuan TNy uaaInms N 4.8, 4.9

' g/ ~ o o 4 o [ Y 3/ A
uaz 4.10 daunsnuluduniinedimud 17.33% (+39/225 @) anqudstl 2006 wuldgaunn A

23.88% (+32/134 @7)

#13199 4.7 Prevalence of WSSV in wild-caught shrimp of the Bangpakong estuary during 2005-2007.

Shrimp specimen
Local shrimp species Litopenaeus vannamei

Season/year aand b aandb

Dry 2005 24.24% (+16/66) -

Wet 2005 4.39% (+4/91) -

Dry 2006 20.10% (+83/413) 23.88% (+32/134)

Wet 2006 12.44% (+27/217) 13.33% (+6/45)

Dry 2007 1.90% (+4/210) 2.17% (+1/46)
Total a and b 13.44% (+134/997) 17.33% (+39/225)

"% prevalence =g positive (+) WSSV / total # of shrimp tested
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A15197 4.8 Prevalence of WSSV in wild-caught shrimp during 2005 from the Bangpakong estuary.

67

Stations Scientific names Dry season, ’ (ind) "% Wet season, ’ (ind) Yo
1 Litopenaeus vannamei NS } NA (247 -
(Bangkla) Peneaus monodon NS . +072 0
Macrobranchium rosenbergii NS - +0/12 0
2 (Mueang) | Litopenaeus vannamei NS R NA (D) -
I+4 Peneaus monodon +8/13 61.5 +0/13 0
(Banpakong) | Macrobranchium rosenbergii +1/3 33.33 116
f}'an:wiau Unknown specie +1/6 16.6 10 0
Parapenopsis hungerfordi +0/10 0 /10 0
Metapenaeus brevicornis +4/10 40 +2/10 20
Penaeus merguiensis NS 20 18 0
Metapenaeus affinis NS R +0/10 0
5 Litopenaeus vannamei NS - NA (10) -
(The River | Peneaus monodon +0/4 0 NS -
Mouth) Metapenaeus affinis +0/10 0 NS -
Penaeus merguiensis +2/10 20 NS )
% Total Local shrimps +16/66 2474 +491 4.39

. .
R prevalence = # positive (+) WSSV / total # of shrimp tested;

NS = Non of sample caught

NA = Not available because samples were degraded
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7113197 4.9 Prevalence of WSSV in wild-caught shrimp during 2006 from the Bangpakong estuary.

68

b
Dry season, (ind)

a

b
Wet season, (ind)

Stations Scientific names % %
1 Litopenaeus vannamei +7/44 15.9 +0/4 0
(Bangkla) Macrobranchium rosenbergii +13/76 17.1 +0/46 0
Penaeus monodon +1/5 20 NS -
Metapenaeus affinis NS - +0/6 0
Metapenaeus brevicornis NS - +2/12 16.66
2 Litopenaeus vannamei +14/47 29.78 +3/11 27.27
(Mueang) Metapenaeus brevicornis +1/10 10 +0/5 0
r}'qn:dau Unknown specie +19/40 475 NS -
Metapenaeus affinis +8/45 17.77 /5 0
Metapenaeus tenuipes +3/34 88 NS -
3+4 Litopenaeus vannamei +11/43 25.58 +3/15 20
(Banpakong) Penaeus monodon +2/6 3333 +3/20 15
Macrobranchium rosenbergii +2/3 66.66 +15/46 32.6!
fi'l nzAdY Unknown specie +0/8 0 NS -
Metapenaeus affinis NS +0/4 0
Penaeus merguiensis NS - +0/6 0
Macrobranchium equidens NS - R UN] 0
Metapenaeus tenuipes +7/23 30.43 +0/1 0
Penaeus semisucatus +1/3 3333 NS -
Metapenaeus brevicornis +1/28 3.57 NS -
Parapenopsis hungerfordi +7/29 24.13 NS -
5 Litopenaeus vannamei NS - +0/13 0
(The River Penaeus monodon +0/2 0 +1/5 20
Mouth) Macrobranchium rosenbergii NS - +3/10 30
Metapenaeus brevicornis +0/5 0 +2/10 20
Metapenaeus affinis NS - +0/4 0
Penaeus merguiensis +16/66 2424 +0/10 0
Metapenaeus tenuipes +2/30 6.66 +1/10 10
Parapenopsis hungerfordi NS - +0/6 0
fanz@vY Unknown specic NS - +0/1 0
119941 Unknown specie NS - +0/3 0
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%Total

Local shrimps

+83/413

20.10

+27/217

12.44

%Total Litopenaeus vannamei

+32/134

23.88

+6/45

13.33

% prevalence = ’ # positive (+) WSSV / total # of shrimp tested; NS = Non of sample caught, NA = Not available

because samples were
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@15719% 4.10 Prevalence of WSSV in wild-caught shrimp of dry season, 2007 from the Bangpakong estuary.

Stations Scientific names Dry season ’ (ind) “%
1 (Bangkla) No sample collection - -
Litopenaeus vannamei +0/4 0
Metapenaeus ensis +)/10 0
Metapenaeus tenuipes +)/10 0
2 Metapenaeus affinis +O/11 0
Mucang Penaeus merguiensis +0/10 0
fi'mmiau Unknown specie +0/10 0
Parapenopsis hungerfordi +)/14 0
Metapenaeus moyebi +0/10 0
Litopenaeus vannamei +1/38 2.63
Peneaus monodon +0/12 0
Macrobranchium rosenbergii +0/7 0
Metapenaeus affinis +0/2 0
3+4 Penaeus merguiensis +)/9 0
Banpakong Metapenaeus movebi +H/4 0
Metapenaeus tenuipes +0/10 0
Metapenaeus ensis +18 2.5
nfm:viau Unknown specie +113 7.7
Parapenopsis hungerfordi +0/9 0
Litopenaeus vannamei +0/4 0
Peneaus monodon /10 0
Metapenaeus movebi +0/2 0
Metapenaeus brevicornis /11 0
s Metapenaeus affinis +0/6 0
The River Penaeus merguiensis +H/11 9
Mouth Merapenaeus tenuipes /9 0
Metapenaeus ensis +1/6 16.66
Parapenopsis hungerfordi +0/t 0
ﬁ:qn:ﬂ'au Unknown specie +)2 0
ﬂtli ¥ 1 Unknown specie &] 0
% Total Local shrimps +4/210 1.90
% Total Litopenaeus vannamel +1/46 2.17

% prevalence =" positive (+) WSSV - total # of shrimp tested; NS = Non of sample caught, NA = Not available because samples were

degraded
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1 ar by dy =1 b = =t
3.3 wamsuwsnszneues s YHV ludenudios sazdeuunlusssumna aaea 3 1 lag

wimsifudesiaiiutiagquis uez gadu Tesnwswdmiumaniswuie YV Gluﬁ'w‘ﬁfmﬁm
#a 37) Taledfudniswy 14.24% (+142/997 ) fun Tumuawigalusgquiadies 27 Ao 3
A1, 2005 (13.64%) uazdl A.A. 2006 (19.3%) a4 a.¢1. 2007 (0.48%) wu'ladeamiiounugany ves
1 2005 (4.39%) uagguulul 2006 (22.58%) adununlesiFuagann uamﬁqmsnﬁ' 4.11 Teeuon
ﬂ1uGnﬁﬂmmé’aﬁu;ﬁmuazma?ﬁuﬁm5w11 weasdeedl 412, 4.13 uag 4.14 daumsnulude
Wi esIFUR 10.67% (+24/225 §2) FrequAagaduil 2006 wuldlndRsarutlszaia 13% ua

USumdasauanaasu uaz luwn s YHV 1as1udl a.e. 2007

@13199 4.11 Prevalence of YHV in wild-caught shrimp of the Bangpakong estuary during 2005-2007.

Shrimp specimen
Local shrimp species Litopenaeus vannamei

Season/year aandb aandb

Dry 2005 13.64% (+9/66) -

Wet 2005 4.39% (+4/91) -

Dry 2006 19.3% (+79/413) 13.43% (+18/134)

Wet 2006 22.58% (+49/217) 13.33% (+6/45)

Dry 2007 0.48% (+1210) 0% (+0/46)
Totalaand b 14.24% (+142/997) 10.67% (+24/225)

a b
% prevalence = # positive (+) YHV / total # of shrimp tested
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@15199 4.12 Prevalence of YHV in wild-caught shrimp of dry season, 2005 from the Bangpakong

72

estuary.
Stations Scientific names Dry season, ’ (ind) a% Wet season, ’ (ind) : %
1 Litopenaeus vannamei NS - NA 2a) -
(Bangkla) Peneaus monodon NS - +0/2 0
Macrobranchium rosenbergii NS - +0/12 0
2 (Mueang) | Litopenaeus vannamei NS - NA (1) -
3+4 Peneaus monodon +4/13 61.5 +0/13 0
(Banpakong) | Macrobranchium rosenbergii +1/3 33.33 +1/16
flanzAd1 Unknown specie +0/6 16.6 +0/10 0
Parapenopsis hungerfordi +0/10 0 +0/10 0
Metapenaeus brevicornis +3/10 40 +3/10 20
Penaeus merguiensis NS 20 +0/8 0
Metapenaeus affinis NS - +0/10 0
3 Litopenaeus vannamei NS - NA (10) -
(The River | Peneaus monodon +0/4 0 NS -

Mouth) Metapenaeus affinis +0/10 0 NS -
Penacus merguiensis +1/10 20 NS -

% Total Local shrimps +9/66 13.64 +4/91 4.39

‘o, prevalence =" positive (+) YHV / total # of shrimp tested;

NS = Non of sample caught

NA = Not available because sarples were degraded
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A15199 4.13 Prevalence of YHV in wild-caught shrimp during 2006 from the Bangpakong estuary.

Stations Scientific names Dry season, ° (ind) "% Wet season, ° (ind) Y%
1 Litopenaeus vannamei +8/44 52 +0/4 0
(Bangkla) Macrobranchium rosenbergii +24/76 31.58 +8/46 17.39
Penaeus monodon +1/5 20 NS -
Metapenaeus affinis NS - +1/6 16.67
Metapenaeus brevicornis NS - +0/12 0
2 Litopenaeus vannamei +8/47 17.02 +5/11 45.45
(Mueang) Metapenaeus brevicornis +2/10 20 +3/5 60
fanzAou Unknown specic +6/40 15 NS -
Metapenaeus affinis +3/45 6.67 +3/5 60
Metai-x:naeus tenuipes +4/34 11.76 NS -
3+4 Litopenaeus vannamei +2/43 4.65 +0/15 0
(Banpakong) Penaeus monodon +2/6 3333 +3/20 15
Macrobranchium rosenbergii +173 33.33 +15/46 326
fanz@ay Unknown specie +0/8 0 NS -
Metapenaews affinis NS - +0/4 0
Penaeus merguiensis NS - +0/6 0
Macrobranchium equidens NS - +0/5 0
Metapenaeus tenuipes +4/23 17.39 +0/1 0
Penaeus semisucatus +0/3 0 NS -
Metapenaeus brevicornis +1/28 3.57 NS -
Parapenopsis hungerfordi +15/29 51.72 NS
5 Litopenaeus vannamei NS - +1/15 6.67
(The River Penaeus monodon +1/2 50 +3/3 60
Mouth) Macrobranchium rosenbergii NS - +6/10 60
Metapenaeus brevicornis +0/5 0 =3/10 30
Metapenaeus affinis NS - +0/4 0
Penaeus merguiensis +13/66 19.7 +1/10 10
Metapenaeus tenuipes +2/30 6.67 +1/10 10
Parapenopsis hungerfordi NS - +0/6 0
ﬁ:m':iiﬂll Unknown specie NS - +1/1 100
#4¥Q1 Unknown specie NS - 145 | 2
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%Total

Local shrimps

+79/413

19.13

+49/217

22.58

%Total Litopenaeus vannamei

+18/134

13.43

+6/45

13.33

% prevalence = ° # positive (+) YHV / total # of shrimp tested; NS = Non of sample caught
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A15199 4.14 Prevalence of YHV in wild-caught shrimp of dry season, 2007 from the Bangpakong

estuary.

Stations Scientific names Dry season ’ (ind) %
1 (Bangkla) No sample coliection - -
Litopenaeus vannamei +0/4 0
Metapenaeus ensis +3/10 0
Metapenaeus tenuipes +0/10 0
2 Metapenaeus affinis +0/11 0
Mueang Penaeus merguiensis +0/10 0
flanzABY Unknown specie +0/10 0
Parapenopsis hungerfordi +/14 0
Metapenaeus moyebi +0/10 0
Litopenaeus vannamei +0/38 2.63
Peneaus monodon +0/12 0
Macrobranchium rosenbergii +0/7 0
Metapenaeus affinis +0/2 0
3+4 Penaeus merguiensis +0/9 0
Banpakong Metapenaeus moyebi +0/4 0
Metapenaeus tenuipes +0/10 0
Metapenaeus ensis +1/8 12.5
r”:I/Q fizABY Unknown specie +0/13 7.7
Parapenopsis hungerfordi +0/9 0
Litopenaeus vannamei +0/4 0
Peneaus monodon +0/10 0
Metapenaeus movebi +0/2 0
Metapenaeus brevicornis +0/11 0
5 Metapenaeus affinis +0/6 0
The River Penaeus merguiensis +0/11 0
Mouth Metapenaeus tenuipes +0/9 0
Metapenaeus ensis +0/6 0
Parapenopsis hungerfordi +0/1 0
ﬁ:dﬂ:ﬂ'au Unknown specie +0/2 0
ﬁ:»ﬂfgl Unknown specie +0/3 0
% Total L.ocat shrimps +1/210 0.48
% Total Litopenaeus vannamei +0/46 0
"% prevalence = " positive (+) YHV / total # of shrimp tested; NS = Non of sample caught
v 75 18/08/51
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A15199 4.15 (610)

wiiada i aomdidy | &dud | hwiin | anwem Wa RT-PCR
A19E19 (n5Y) {¥.30.) (p = Positive, n= Negative)
NOYUINTY 91978 1 50.16 5.50 n
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2 22.84 3.90 n
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2 1.32 1.20 n
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M1319% 4.21 HamIase 125 1254 3 tie vindeva A wnsudriennhiusunethuing
(In)

o ' = o
sy | e SATLGE 1 WO | WaWSSV | wa

#981) | TSV Positive | YHV

positive positive

1 1 | M. rosenbergii 4 2 4 4
2 | M. rosenbergii 4 - 2 2
Litopenaeus vannamei 3 - - -

3 | M rosenbergii 5 - 5 5
Litopenaeus vannamei 2 - 2 1

4 | M. rosenbergii 3 - 3 3
Litopenaeus vannamei 3 - - -

2 1 | M. rosenbergii 3 - 2 1
2 | M. rosenbergii 2 - 1 1

3 1 | M rosenbergii 3 - 1 1
2 | M. rosenbergii 3 - 3 3

3 M. rosenbergii 4 - 4 4

4 | M. rosenbergii

W
t
N
N

4 1 Litopenaeus vannamei 4 - - -
5 1 | M rosenbergii 2 - - -
Litopenaeus vannamei 1 - - -
2 | M. rosenbergii 3 - 1 1
Litopenaeus vannamei 3 - - -

3 57 2 32 30
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1397 4.22 wan13a321' 139 3 aila 1indevn fsnaid Aadwnsd s navsuduneins
Ad (1)
WSy | 1ie FiAR 3wou | wa TSV WA WO YHV
(ﬁ’JE]EJ'N) positive WSSV positive
positive
1 I | Macrobranchium rosenbergii 1 - - -
2 | Litopenaeus vannamei 1 - - -
3 | Litopenaeus vannamei 2 - - -
4 | Litopenaeus vannamei 3 - - -
2 1 | Penaeus monodon 2 - - -
Litopenaeus vannamei 2 - - -
3 | | Litopenaeus vannamei 2 - - -
2 | Litopenaeus vannamei 3 - 2 --
4 1 | Litopenaeus vannamei 2 - 1 -
2 | Litopenaeus vannamei 2 - 1 -
3 | Litopenaeus vannamei 2 - - 2
3 1 | Penaeus monodon 3 - 2 3
2 | Litopenaeus vannamei 3 - - -
Penaeus monodon 15 3 10 11
3 | Litopenaeus vannamei 9 4 8 2
Macrobranchium rosenbergii 16 4 4 4
37U 68 11 28 22
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A1319% 4.23 wamsase 1957 3 stiavindudsarsygnfedaun danard wazdedmnsw (lu

L] q Q

wonwiia) luwhsnisaulundazganianaon 31

ganal fudafiasan TSV WSSV YHV
(#7) . % prevalence/b % prevalence/b % prevalence/b

auda2s4s 45 53.3 (+24) 57.7 (+26) 48.8 (+22)
ganu2548 34 5.8 (+2) 11.7 (+4) 5.8 (+2)
faude2549 67 52.2 (+35) 60(+4) 0 (+0)
gaeu2549 181 17.1 (+31) 4.4 (+8) 12.7 (+23)
§QLA92550 156 10.2 (+16) 44.8 (+70) 39.7 (+62)
59 483 22.4 (+108) 23.2(+112) 22.6 (+109)
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% Cumulative survival rate
YHV YHV No YHV No YHV
days after YHV exposed 5 ppt 25 ppt control 5 ppt controi 25 ppt
0 100 100 100 100
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2 100 100 100 100
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6 100 100 100 100
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9 46.25 63.75 100 100
10 275 50 100 100
11 21.25 425 100 100
12 2.5 33.76 100 100
13 0 15 100 100
14 0 11.25 100 100
15 0 0 100 100
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% Cumulative survival rate
days after WSSV | WSSV WSSV No WSSV No WSSV
exposed 5ppt - 25 ppt control § ppt | control 25 ppt
0 100 100 100 100
1 100 100 100 100
2 100 100 100 100
3 100 100 100 100
4 100 100 100 100
5 100 100 100 100
6 100 100 100 100
7 100 100 100 100
8 100 100 100 100
9 95 100 100 100
10 925 100 100 100
11 88.75 100 100 100
12 66.25 100 100 100
13 37.5 92.5 100 100
14 0 80 100 100
15 0 65 100 100
16 0 60 100 100
17 0 475 100 100
18 0 40 100 100
19 0 27.5 100 100
20 0 15 100 100
21 0 5 100 100
22 0 0 100 100

1-0— 5 ppt }
.25t
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Cumulative survival rate (%)
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1 0/10 0/10 0/10 0/10
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7 3/10 1/10 010 0/10
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10 2/8 10/10 0/10 0/10
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16 - 7/7 0/10 0/10
17 - 4/4 0/10 0/10
18 - 5/5 0/10 0/10
19 - - 0/10 0/10
20 - - 0/10 0/10
37U 39/110 86/153 0/210 0/210
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