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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 nai"ve 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 (IQ2000™ 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 of54 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 

Praparsiri Barnette 
9/ 

li'W14 18/08/51 



5 

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 

YHV 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, 

respective! y. 
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nn atil.lf mifl'Yltl'J 11 u 1:Y\>l1J1,miJtJ,;j'\JtJ,;j'l.h~rnffL 'VW 
V V V 

fll'j f.ltllJ11Jt;tl IHHNV 1 u ff\911'U l~'UtlJtJ,;j'\JtJ,;j'l_h~t'YlffL 'Ylf.l 

1mh11Yw 

rHH11'i \PJ'j 1 'il 111 ffffllJ'lfl!~ 1 u'Vitim.i'W'U 'fi n,;jU'lf'U 1mrn~ fl ,;jf)j;j 11;'1 lf.l~ [11 'illfH~tll.h~m 
q -q q q 

tl1'W rllf1 ! 'W 011 L 'YW 

Prevalence ofTSV in wild-caught shrimp of the Bangpakong estuary during 2005-

2007 

Prevalence ofTSV in wild-caught shrimp of dry season, 2005 from the Bangpakong 

estuary 

Prevalence of TSV in wild-caught shrimp during2006 from the Bangpakong estuary 

Prevalence ofTSV in wild-caught shrimp of dry season, 2007 from the Bangpakong 

estuary 

Prevalence of WSSV in wild-caught shrimp of the Bangpakong estuary during 

2005-2007 

8 

., 
l'i'Ul 

17 

29 
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36 

37 
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59 
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66 
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estuary 
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4.10 Prevalence of WSSV in wild-caught shrimp of dry season, 2007 from the Bangpakong 70 

4.11 

estuary 

Prevalence of YHV in wild-caught shrimp of the Bangpakong estuary during 2005-

2007 
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4.12 

4.13 

4.14 

4.15 

4.16 

4.17 

4.18 

4.19 

4.20 

4.21 

4.22 

4.23 

4.24 

4.25 

4.26 

4.27 

4.28 

4.29 

4.30 

4.31 

4.32 

4.33 

4.34 

Prevalence of YHV in wild-caught shrimp of dry season, 2005 from the Bangpakong 

estuary 

Prevalence of YHV in wild-caught shrimp during 2006 from the Bangpakong estuary 

Prevalence of YHV in wild-caught shrimp of dry season, 2007 from the Bangpakong 

estuary 
,, 

J;HH11lfl'J1'ill'ittl Taura Syndrome Virus Ji'1m'Ylfl'Ufl RT-PCR hHl"11'Yl:::li:l'lf'Wfll-il.:.J"'] 
,, 

i;rnm1,1'j1,i hi'i1 3 'lf'Wfl 'il1n1~t~v-:.i iui1-:.iq~u~-:.i 2547 mi:: ,r1-:.iq~H'Wil 2548 
,, 

Hi:lfll)Yl)1,J bi'i1 3 'lf'Ufl 'illfl1-:.11~v-:.11rn::umrn-:.1'lf'Ufl i.u,i1~q~Ucl-:.I 2549 
., 

Hafll'j~'J1,i 11i'i1 3 'lf'Wfl 'il1n1-:.1'\J111-:.in'111m11.nh11'il'il1n1"1{m~v-:.i'li1-:.iq~H'W 2549 
,, 

i11uHafl1'jl,1)1'ili1fi1 3 'lf'Ufl 'illn1-:.it~v-:.iimh-:.iq~u~-:.i 2550 

, QI' ~ ~ j/ 'j/ 0 ,....I t/ O ~ 

Hi:lfll)Yll1'il 1).:1 3 'lf'Wfl 'illflf.J-:.1'\111 f.J-:.lfll1Jm111mn'il'illnn1rnm1trnmeJ-:.1 (I) 

Hi:lfll)Yll1'il 11:fo11f i1 3 'lf'Wfl 'illf1f\.:.J'\J11 n'-:.in'rnm111tl1n'il'illflvl1{11e1meJUl'U 1'V'li 
q q 

(II) 

, Q.I ~ 'j/ 'JI O 'j/ j/ 0 _.1 (/ 0 

Hi:lmrnn'il 11i1 3 'lfl-!\?I 'il 1nm'\J11 mmnf11 mm11m111mn'il'illfll"l ll ll tlltfleJ 
q q q q 

., 
14 Q.I ~ 'jJ ci .::::,,. ~ 'J) 'j} 0 'j) jl 

Hi:lflll\9ll1'il 11li:I' 3 'lfW\?l'illflmrnv-:.itfl"J'Wiifl'ilfle)fM'\Jll fl-'.lf1"1f11 lli:'l:::mflllJfl'jl1J 
q d't q q q 'I 

c1:Juvn'tf'Uf1) luvl11JJ1.fo~uimtl-ii:1:::q~m"1,1"tlf1 3 u 
1:::v:::11mul:l:::mrn11'ilvnJt11l:I' TSV 1un'-:.i'Ylf1i:ltl.:.Jul-ia:::'tf'Ufl 

q 

,, 
e!m1m11,11vn11'\JeJ.:.Jn-:.11:::'lii1-:.im1'Ylf1atl-:.1m1ci1v'Yltlf1t'itti 11f l:I' TSV, wssv, ua::: 

q 

YHV 
., 

_I o' G ,I "" .,i ' "I "' 'I -;J -;J 
!UelWlf'U~fll)l,lfl!'lfellli:l:::flUtlltl'Ylelf1 !11ff TSV, wssv ua::: YHV t'i!fl.;l'\Jl1 fl-:.1 

q q 

0 'J} 'J} 

nawrnrn::: mm11m11J'Ylflntl-:.1 
• q 

m1Vtl'lJfu 11i'm11tlititl-:.11un'-:.1'\J11Y1f1M-:.1~1v1n~f1 L'Ufl11lll,i'mi'u~1-:.i "l nu 
q 

mweJ1duhi'l:l'Y11Ufl.;J\?l'N'\J11 lUn-:.1'\J11Y1f1i:ltl.:.JJi'1vi,i~,1 lum1m,i'u,i'u\?i1;1 ci nu 
q 

I ~ ~ ~ 

e)l,l'jl'jflfl'\Jtl-:.IO-:.l'\Jl1'Ylflnel~lije) lrit;tl 111i:1''111ltt~tl-:.I h,1il11at1-:.i 
q 

., ., " 
fll'j\,l'j1'ill11l4rtl 11f mZ 1l'Vi tieM l u1:::v1-:.ifln.:.J'llll'Ylfli:ltl-:.l'IHl.:.Jfll'j 'lrii 1f i:l'l 'U il ll~V-:.1 

q 

' ,, " 
el\9l111 tlfl'\JeJ-:.1n-:.1'\J1--rv1fl ae:i-:.itutJ 1 ri111i:1'\911Ufl-:.lfl1.:.J'\J11 l uu1tav-:.i 

q ,, 
m1~11'ilm14ftl 11f i:l'Yl 111\?l-:.1\?11.;1'\111 lu1m-:.ifln'-:.1'll11'Ylflatl-rtt~-:.inn 1ri11f l:l't u • 
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"' flWfVl 
,d 

'IJ'Vl'Vl 2 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

2.10 

2.11 

2.12 
,d 

'IJ 'Vl 'Vl 3 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

3.10 

Q.J 

tfl11JWfll't'i ., 

. ,, 
J;lflEJW:;; fl;Jfl(ll~ 1fi~~H;el t:if ff1111'tt ifo;J . . ,, . 
fl;J'lJ11!~eJ;j h,1ue1~uvii1h,1 h fll']eJ'jl . ,, 
fl;J'lJ11vh1lu hmrn-i1 rin1'ilvnrn1fl'rh{in~ei;J'lui;J111~u:;;t;;Jmn • . . ,, 
J;1flE1ru:;;'il~~1viv111 'lun;J,i11'il1ni' uviniff'Yl~~u;e1 t 1fll'lt1-i 1 . . .. 

t 'JI 1 I 

W:·-IU'nUff~;Jvi'Wvivivhm1ffmfl h.1i'1 Sinaloa 

cld cl J' 9,1 t Id o' tj) QI 

tUtlWli'W\91fll1mei;Jm,i11\9'1;Jll91Ul't.fi. 2539-2541 'illfl'Vhrnm'lm;,- Sinaloa . . .. . ,, 
"'lJj 'J/"' "' '1' ' Hematoxylin and eosin section '\Jfl;J Penaeus setiferu 'YI !~1'1.J!<Jltl i1fl'Yltlll 

o' d ti 9,1 .dtq tj)Q.1 .J 01 i o.d 

!UtlW1f'W\91fll11tl~\91leJ'lJtl;Jfl;J'\Jl11:;;eJ:;; postlarvae 'YI l~1'1.J!<Jltl\911ll~W11;J'\Jl1'Yl;J 3 11i 

. I d' d d' 'JI "' 
!utlWli'W\91flll1tl~\911V'\Jtl;Jfl;J'\ll1'\l'WWl l fl'.ilJ . 

'J) ""'"' fl11'Vl~cltl;J!l'IJ'IJ one-step trn:;; two-step ~1V11ifll1 RT-PCR 

,, ,, 
mnr:i.Jtnu~ 10vH fl;J 'il 1n11:uihrn;Ju:;;m 'il 1n il 1m ti'I.Jl;Jfl ~ 10 ;JU1m1utl 1 JJfl 111-m11 . . 
1h:;;mw 69 nlm:i.J1o11 t1n11urne1m'llu 5 ffmu'lum1i'I.Jn~'illf11inll<J11~ "' . ,, ' ,, 
l'VM'Wl~ (Stow nets) 11.:iMtl11'Vit1i'IJ1.:j1'Wtt:U'Wl'IJ7.:JU:;;rn 

' " 
tl1'W1'W (Trawlers) 'liiun.:iviu1nmh11rn.:iu~f1.:j Bl!flel'Vll'lllll ,i;J'H1~u:;;1;~!'Yl1l . . 

' ,, ; 

n;J'll11vi1~ei;J'luue:i~u,i1nvhf1..1n;J'illfl il11ne1u'1u 1'W~ i.:i'l1'1~u:;;1;;J1m1 . . 
'j/ 3' Q,I <V cl d. ' .:::i. 

fl ;J '\l l 1!l(l:;; fll1.J m 11.Jflflfl~!!Vfl'H (l;jfl l l !fl'IJ !fl tn 'ii lfl'IJ ti~ 'W . "' 
' . ,, 

~ ;JV) ei;Jau<J1u~i1;J'7 vii'IJ ,~ ,i1nufrt11rn .:iu:;;n.:i 

'Vitl!L:U'WU in;Jfl(ll~l fl;Jll'Jl'll1VUcl:;;fl;Jfl mmv ~ 'ij'IJ 'il 1m!ti'lfl1U1:;;m lu 011 ll'lV 
qq q q q q 

TSV 'il:;;u11no1mu~10me1'\l'Ul~ 284 bp (tfljeimmv + 'lunic1:::um) 'illmt~uiu 

t):;;fll l'jff 

Uff~;j~(l'IJ'j,,lfll:;;~111 Nitrocellulose membrane 'IJ'l,HJ~~Ufllllu3uuih'lluu1n 'lu~1tlfJl;J • 
f1;J~i'.it1fff t1fo WSSV H!e:i YHV 1rlmu1vrnvieiutl'IJ\911elfJl;Jfl1'Ufl1.J~lJt1fff (P) . . 
1rn:;;t:uut1fff (N) 

' " 
O;J'lJ11 ('U'W) fl.:jf)(ll~l (flcll;J) m1:;;n;Jf1llJf11llJ (ai.:i) vi'Yl~(le).:j!~eJ.:jfll'ici1vvrn~i1fff 

"ii q q ~ 

TSV, WSSV Ha::: YHV 
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51 
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.d 
fllVfVl 

3.11 

3.12 

., 
(l,' d. 9' 91 0 'j/'j/ 91 .e,. 

'.i~U'Uflrn\ol'1tJ-m,v-:m-:i'\lrJ f),:Jfli:11\oll U'1~ f),:jflllJfl'.illJ '.i~UU~~tlfW1'1lJ\ol1V'YHllt1\9lfl 
q q q q IU q ., ., 

'.i~'UUt1-:J'Vl\ol '1 tJ,,:J!~V,:Jfl,:J flflUll-:ltltlfl r1h,1 t11lJ'ift),:J 1~W1J\9l~!!fl'.i '1tl'W 1in-tt' fl-:JU~'1~'15'U\ol . ~ . 
tlutiu 

3.13 m~i-:it1m~rnrn~mhvom~u 20 'lfti-:i 
.d 

U'Vl'Vl 4 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

~ 

ttle1ft~'W~t111vml:ift1 TSV 11ft1 wssv tm~ hfa YHV t'WTifltt:uimfti'-:inm~1 • • • 
ttlt15t~u~nnvm11ft1 TSV 11ft1 wssv m1t hft1 YHV 1uvimt:Jiu{~.:iu'l5111v 

., ., 
ttlwft~U~fll'.i'Yi1Jl11t1 TSV 11ft1 wssv trnt 11ft1 YHV 1un.:i~mi'it1.:iimnmt:U'Ul • 

,, 
1tle1ft~u~m1wu11ft1 TSV 11ft1 wssv tm~ i1ft1 YHV 1un-:1'\l11iu,i1nu:Jtl1 . 

. ,, 
ttflUHaH~\91 PCR 'Vltttl\ol.:jt<iftl TSV tutlmntVM'\11111o1m'VlflUfl RT-PCR . ,, 
UflUH'1H~\91 PCR 'Vlttff\ol.:it'ifti TSV tu'l.M1 ua~ ttt1vu1rn.:i.ri 11o1m'Vlfl'Wfl RT-PCR 

~ ~ 

' gJ j,.I '11 

0\91 '.i 1'.i tl\ol'\l tJ .:jfl,;J'\ll1'Vl\ol i;le).;Jtlltl 1 trl'ife) l 1'.i ff'111l'tt~tJ.:j 1 'W tl ll~V.:i . 
' ., ,, 

0\91'.i 1'.i e)\ol'\ltJ,;Jtl.;J'\ll1'Vl\oli;ltJ.:jt1JeJ 1ri11foi1U\ol'1Y'l1'1'\ll1 hrw ll~V-:1 . 
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12 

' 
"" Ut'lfl 1 

fl1liJtYlAW1tHll'i1iti ., 

ti'.:ifHll~l (Penaeus monodon) iilun.:i'Vl~lt'l~l~'Wil'Wfll'ff .:je)e)fl~1:Ylr7UJ'Uel.:Jlh~ l'Vlffl 'Vltllll'U TU w,i 
q q q t.J 

. ,, 
i w111.:itt mc.1ilviN1urnm1L~c.1.:in.:inl:'l 1~ 1~ t1.:i1.h~'rf1Jt1ui1UJmttmt11h~m11~wi m11~1Jl11'1Jt1.:i 11 r1~1 . . " 

Uf1.:Jf11.:J'IJ11 (White Spot Syndrome Virus: WSSV) ltt'l~ l'Jrl'tt1l'Yii1t1.:i (Yellow Head Virus: YHV) 

~ .:Jl!1fl ~tllJ!~tllJ 1 'Yllll 11r11n'.:i11n~1 Ul:'l~i!UJ'Yi lfll1'1Jlflltrl t'l'U~tlU~'Vi'U'fifl.:Jfli:'ll~l~~ t1.:iimnf11i'j'Jll'lfl91 
q ti q q q 

d ,, • 

(iri~miyn~ 1111 u~'Vf u{ 2547) 111ni1UJtt1V1.:itt1111vi1 i ti'iinTnh-wuin.:i'lf-w~ i m.h"1'1m111n1Pi1-nh~mffivit1 
q ti q q 

,1 'i 'j/ "' 'j/ "' ,k .,..,; 
!i:'ltl.:J'Vl~lt'Yl'U !f!Ul'Q'Vn~f:J.:J'\Jl1'Yi1elf:J.:J'Ul1UU9fWrl (Paciffic white shrimp: Litopenaeus vannamei) 9f.:Jlltl'U 

. ,, 
tll!'W ~ut1U'lf1UH.:i11~1u m:in,rn.:imn ~ll'Vl1 u U9fWr1~.:iulPi1.h~!Vlff!~fl9flflo.:inh ~t1u~iu £ n.:i'IJ111Ji'on 

q cu q q cu 
. ,, 

tl1t,i'1imh~mffLV1t1imii.:i il 2545 t'Wt1.:i111nti'.:i'IJ11t~u.:i~1t1 i11~UJi9iu 111i~1 Ul:'l~mm10Y1'U~0 
q " 

. . ,, 
'rffllV1tn~K01Jviiu~uumJ'1.:i1~~ (uvu111 11u'!fV1.:J1:Jvfo{ 2545) vi1'1ti'iimnt'mrnutl1i"1'1ti'.:i'IJ11rni~v.:i 

• q q 

'Vl11U'Yl'UO.:inmfl1 imh.:iil vt.ff. 2540 ~-nh1r1111nm1fl1UfllJUi'l~nnnu hr1 (rni!lu 16lf'lfl11i Ui'l~ 'rflltlfl' 
q q q q 

,, 

il'Yllll'lffl-W'Wl( 2548) 1ti:'l~u1111tl'u m1 eiu u 1mrn~m11~v.:iti'.:i'IJ11iifl1111-ut111t1tii.:iti vi'i tt i'l ltl'IJ eNm11111 m . . . ,, ,, 

l'll i tifl11 l~tl.:JO.:JTimij'e:i,:i hnh ~l'Ylff \ 'VI t1 l"lf'U n.:ina WllUt'tg;O.:JOllJfl'J rn iiriamg;'VIU 1~ ilt1.1tt l'Ue:M f111 tl 1 
q q q q u 

, V , V 

rl'111'lf'W~i1.:ii!'U ~ ei1.:i'lll1l'Ul"1l~tl~ 'il~ \f1£J1,j' ti '1tlUrlWU l l 1 rl'lf'U~ i'Yi~l,i'llll trng;1.:i'U 11'il~f Ul~tl L 1f 'rf 
~ V I V 

91 "' "' a. 1 61 1JJ w "' ~ "' •IJJ , l 61 o "' IJJ, I , 
,Jlflfl'1Vl'U!'lJt1'1llclg;!fl~ 1r1,Hmt1 \~ li'Jelell'il1Ul'lfell!\,l !lJU'rf~,'.ltJlill1'lltl.:J 1fl 9f.:jff11Jl1fl'Ull'lftl 11JttV11 

q 

,, 

eJl>l'rf Tli n 11 llfl 11 t~t1,1n.:i,i11tflmn~m1mirumvmuJ1 'l u 'VI 1ut1m~ m 111n . . . ., 
) I o 9 'j/ 'J) dlf'I 'J,)Q.J d d QI d 

f1lfig;1Jl~'\J0.:J 11fl'YleJ'il (Taura Syndrome Virus : TSV) Vil !'Yif:J.:J'Ul1'YI 1f11Ul'lf0lJ0111lfll'i111V~.:JO.:J 

ef'j} & cl ~ ef ~ ~ Q .dQJ 

90% 'U0fl1llfl'Un.:J Penaeus. seti(erus 9f-HU'Ufl.:JVl'UllleJ.:Ji'WU'Jg;!'Ylff!llfl9flfl llt11l1lfll'i\,lltl 100% mviu 
• - q 

,, ,, . 

7 1'Uttti.:i111n1Ji'rrn;o11foV10i1 ( Overstreet et al., 1997) lW~~.:J!~'U!;tlllfltl hm'WU'i.:Jl'Ufl.:J('f'fl(I 
q • q 

Penaeus 'Yit'lltl'lf'U~elll1li'U P. schmitti, P. stylirostris , P. aztecus, P, duorarum, P. chinensis, P. 
,, 

0 'j/ ~ d 'I .I IJj d .I ~ d 

japonicus Uc!~ P. monodon (FAO, 2005) fll1'Ulf:J.:J'Ul1!'1JlllllM.:J 1'U1..11~l'Ylfl' !'Vltlllr11lllui:'10fliW lJ 
,, ,, ,, 

Hamg;V1ui0Hi:'lrl~1lltt'l~fl~'i l'i 0~'1J ti .:J'U t1.:in.:i~1-Hij0,:i 1 'U l 'Yltl tJi'Y11t1 '"'W'U 111Ji .:i 1 g;uui1nfl''I-JU1 l1ill . 
'JI 'JI jJ ' 

i 'Ufll'J ftfllllfl1.:J'U 'il~ 'fllfl l'i ftflll l i 'Ul'IJ11~'U l1 ciu 
• 

j/ I j/ 1 'JI 

u"tl1rn.:iu::.:m l'Utl~'1lf1!fluu"t.'hmt1n ~fl'U eN 'il, 'Q~t,i.:itml viiiu1nu"tl l t tt cl (l.:j i:1011 l 'Vltl iim11J 

"' ~ ~ 
tlcllfltlolfJ'Vll'1'lf1fl WHW~fl1lll0~1J a'lJ U'J ill 'U 0 ,1'Yl'iVltllil'J a' .:J . .. .. 

.. 
l , ~ Q,I d': c:: d.d 
!~tit 'Q rn::.: elVl .:J t'.J '1 a'\>l 1'U l'IJ'U WHt'l fl'Ylll 

0 QJ Q ... I ll1 fj} I 91 0 'J) ~ 31 91 Q.I Q.I 91 'ii 
mlll 'rflflUJ'Vl l.:Jtfl'rn i1 rl ,J'IJ O ~u 1 g; t'\11 fl' t ~ llf1 fl.:J fl cllfl l mu 'l!'U 1tl fl.:j\,}g;fllf) rl .:J 'Yi 11J 'U lli:'l~ fl.:J flllJ ml ll 

ti "'-!I ~ q q q q q 

(rl'U61it1V11Vltllfl1'Yll.:JYlg;1c1ni'l::.:'lflV~ ,1 fl l'"J l 'Vltl\,l 0'UU'U' 2548) nag;tiluif u ~l'Vn::.:tit1 .:j n '1'Vl::.:rn ~ '1U '1 'il'U'U .. . . 
" " 

,~~fll'j l~tl.:JO.:J'IJ 11'Yl~ll 'YlUfll'i \~£) '1 fl '1ilcl 1~ 1til'W ~l'U 1'Ulllfl . ' . 
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13 

0 'j} 91 'j} I 1 dt ~ d Q.I d' .<::::, 0 ~ 1 ., I'! 
fll'i'Wlt'lllfl-:J'll11t'IJ1t11h::;rnrr 'l'lmvrnm·nl"l1::;rnt'J-HU'Wff1P111rrrniim:1 ,i::;uwirn Tm t'lf'W nf-cr . ~ ~ 

' ' ,, ,, 
Taura Syndrome Virus (TSV) ttlU'Jl''U~l1~lll'tl::;1-ie1~-:i'U711'UeJ-:i'iJ1fllJfl111'1.H:j;eJ1~fltl'W,j'H~-:i ('ll''1el ~lJ 

i,/ 'j/ • I 

ff1'j'j 'ill, 2546) i-:i-wir-:i hiii,i'm.Jm'Wt1-:il"lt1l1fi-:iflm~ 1,i::; t'Jell.11'1.J 111 ff'l'le)j ll.llOtl'W 1rn::;11fon-:i'll11(lfl'U 11'1i'1 
q 1\1 q q q 1\1 

" ' " 
ih::;'1.J'I.Jfl l'j t;t'J-:i 1 'W 'Utl~U nt!l.llJfll'j 'jltJ-:J1Ufl11l.lli'Ym11t'J 1 'W fll'j t;t'J-:in-:inm~l ~-:j'j ltlHW mn::;'UWl'Uel-:i 
~ . . 
lJfl'Yltljl 1t..1vh1miu-:in-:inm~11u frn1~'Wfl'i'UiilJ 11lt..1m1rrnltt'n-:imn~11P11t'J1.h::;mru, 10-30 % 

q q Cllil q q q 

mt'J1u 7-10 i'u (1rrw uww111wiu, 2547) 1rn::;ir-:il"l1Jn-:inm~11u10-:i111~11::;1i-:irn11 Hij"I.J1 'll''1'1.J1 
q qvv q q q q 

di, ti~ dcva a:t.l Q.I , 

ffl.l'Vl1 mm trn::;tl"l"lf1'1.J1 IPl-:itt\911::;u::; t 'Yiffm111 'iJ'W an::; t'J::; tlPltlPllJ1t'Jl.lfl111Pl~t'll'eJ 11'i ff'Vlml 1m::;u-cr~-:i • • 

. ' " o -=:::. ~ • L j}'JI dda:i. o 'j/ • ... t 1 a a tq 31 
~ll'W'Wfll'j\911'.IJflt)'Utl-:J OIE (2003a) 9f-:i'Jl'1tl '11f1-:i'IJ11l.l"lf1\Pl'Wlt'Ul~u'j::;t'Vlfl' 'Yll'Jl'Yitlf11'jt'Vn::;rnt'J~,J::; !~ 

'U'1el~ 111 ff 

'jl QI J 1 Q.I -=::. d d q j/'j/ 1", ., 1 ., ,,, 
ri-:i'U11mm1mut'll't1 11'/l'll''W~eJU "1 uo::;1uut11m\9.j 1'11f1~1P11t1 ~t"lf'Wfl'W 11'/l"lf'W~ White Spot 

Syndrome Virus (WSSV) trn::; 111t1 Yellow Head Virus (YHV) t'l'.IU'll''U~~iim11::;m~1u11H1u~-:i 

" " 
nm~1mu l'W ~~11 unww 1n-:i'U111'li'1mt;t'J~ 1u1l1::;rnrr1 'Ylt'Jell'iJlJfl 11mi1t'J111t1m~H'1H~\911~ 01n-:i'll11 . . . 

" " 
t'Jtll.11'1.J l 11 'CT'W'Wti'.ieJ~'n~ffeJ-:J'll''U~'lleJ-:J 1'Yltll11el 1ii 'iJ1flfl11fffl1fl'lleJ-:J Perez (2005) 'Yi1J11fi~'U111u1::;u::; . 

" ' " " t l"lff'11111i:1'1l.l11fl1'1.Jt~ie)111ff~1tt~~~1-:J'IJ111J0\91J1Jel~lel 1 ~ -:iu u m1 u 1n-:i'U111,i'1mt;t'J-:i 1 u1l1 ::;1 'Vlfl' . 
1 jJ 'j/ I iJ I 

1 d d Cl.I d I 31 o 9/ G\ a d. d 3/ 'j/ & d d. 

Vlt'J 9f w1EJ1P11 m l.lfll'ifl'o'I.Jtot'J~'l ::;1111-:imnm,11 1rn::;rn'U 11 1 u rn-:il"l'W'VltM~fl-:Jflll.lm 11.J 'iJ~l.lfl 11mt1t'J-:i 
q q q q 

" o 'i 'I , " o c1 '""' "' 'l .I 1 1" 1rn::;m IHI lttlJl'IJllll'Yllfl11lJlfft'J11lt'J\Pltlfl-:J'Vl'Wtl.ltl-:J 1'Uu1::;1V1fl' 'Vlt'J ~ • 
V ,JI 'j/ • l/ 

'I.Jl,:Jfl 1 ~n-:i l;t'J-:i e)l 'j] ~~l'ifel l 11 ll''tt "1tl'lf'U~l"lfomiu ~, Ji' ( co-infection) l'Wtl-:J 'jJ lfllJfll'j'U 1fl-:J'IJ11t,i'1:i.rn; ti~ 
' . 

1 m.h::;1 'Vlft'l 'Vltl "lJi'r~u~ 1:i.i~TI~~1umi-:irn1iim1 flfl'hl 10 ~r-rn m ::;VJu'Ue:i-:i "l 111'1'le:ii 11 u n-:i'U11iimrn'Y'li . 
" " " tq w 19/ d L't. G) .c:::::, 'j/ d 

m::;'illtl'Uel-:J ! 11 ll'fffl-:Jl"l'Wll.lel~ t'W1iJ';i11'lfl\P!Ui;'l1l1'iel 1 Tf ff'illflfi-:J'U111h,11ile:iu 1 mt ttci-:it~u~mm! eltl 
~ . q 

" " 
t'Vitl-:J ,~ trn::;Ul"l'jflJ::;'iJ1t1riniiu1rnnbm na::;ri11 l'Vlt'J '111el llJ 1~t'Jmm::;01n~'tl11'illfl'Utlt;rl~1Jfll'j'tt(l~ 

~ • q 

'jJ V 'ii ii " 
rn~riimci.:.iu l1i111l'lfl~Uo::;~-:i1.h::;'1f1m i~ 'j'J'.IJ'n~lJ leJfllffGltl'Vltl~ 1 rnrin-:i~'Wti'.ie:i-:i " ci ci m11nn rnu-:i 

~ ~ . 
'j/ ,, & 'j) ' ,, 

ll'tl'I.J'il'W 1uum;u.:i 1~umm::;t'IJ\9lrim11rn-:i'U::mCJf-:it1'.l'Wt'IJ\ol'Wlfl'jtJt'J'l1!fl1:J\9l'jfl'j'Utll.lt~ri~n-:i'IJ11 fi~fli:ll~l 
q q q q 

" " 
1rn::;~~nrnm1m1mi'u -n'~m1'Yl'il1Ja-:i tt1fllfffll'i'U1lflt)'Uel~t'ifeJ111ff'Ylt1i1 ~1u~-:i~1~'1J111rn::;111 

" " . 
111 aeJ.:i, 'W ~ ~Ylmu el.:J 'jJ lfl~ll'W l'I.Jl-:J'U::;m trn::;vie:ittuvfu i ~~f1"1~1 'jJ lfl011 i 'Yll'Jll~i;'l::;t]~flli;'l , 'W~~'IJ11l1 

" ' 
1au~, l-1 'Uel~l-1 ~-:iTJllJfll'jtfl~ 11m::;rn~oe:imi-mmn ~'Vl'I.J~e)'j ::;urnr1rn1n'il'llel-:J1.h::t'Vlfl'l'l'ltl 

" " ~ f "I QI I 3/ 9} ~ ~ ~ I 0 

fl11ft'fl'lflfll1tt'Vl1m::;'illtl !1Hn::;1-11Hfl~'Ul1 ( L. vannamei) 1rn::;fl-:Jl"l'Wlllt1-:J1J1!1'illttll'Ul'I.Jl~ • • 
'j/ 'j/ I 'j/ 

,i.J::;rn i-:i'l11~i!~19rmn1 1ur1f .:.ii11'l'.lum1ftnm1vie1'ltt'Vl111Jil-:i 1e:imffm1ri1ri'Yle1~1;e:i 11f ll'~1u~-:i~ 1-:i 
'JI ' 'JI • 'j/ 

'IJ1111'1:;;1i 11 '11 aeJ~ 'illfl'Utll;tl-:J'Vltrltltflflfl111::;1J1~ l 'W o-:ivimi'.ie1-:irin-:i'U11niJ1mtat1~, 'W'Uel~'W trn::; 1 elflli,"i' ' ~ . 
'j/ t I 'j/ 

fl11 ri ltl'Yl elfl!'if el 11 fl'Yle)'j l'il lfln-:J'Ul19f-:Jtflu n.:.i~HG'W riti'-:iviu ti'.ieJ-:i 1rn::;vim1iivl'ui'ti'.:.inm~1 l u 011 l 'Yltl 
q q q,JQ qq q 

" ' " 
11 lfllfl~fl11 '11 ~~ 'j el~ ri1111 ci~ 'W11i1111'lfl~ 9$-:J 'j]~ ff .:JH'1fl 'j ::;"Y1'U~el1~'U'I.Jtft'nl ~ fl'j]'\JeJ-:i'l.h ~t'Ylrl'i 'Viti #! ~11 'W; ~ 

q ~ ~ 

" " " 
m1ijm11~11:;:; 1-:im11::;rnf1'tl el~ 11 ffl'lt1111rn::;n n 1lu 1il el'W 'll el-:J19fo l 'Wn~nti 1~ 11~ri-:i l 'W'UtJ~tmm; A -:i . ' ' 

Praparsiri Barnette " l1ill 13 18/08/51 
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3/ .dt_i-1 Q.ltqt'J/~ d ~~IQ.Ifft~,:!! ei.dt ll) 
u0mH ttl;l:;;tvrn1J0.:inu !ll 'l mfw1m1mm.1mmvu1<u'U\91Wil\911'Wl'Y'l'Um0.:i"lf'W~tl'u "l iu0nh:;;mrY 1V1a 

'j/ J/ 'j/ J/ I jl 

u 0n'il1nu-nu 1-oaft1.:iu'i!:;;11r.i.:i1u NJ;lfl11'1'lf'IJ;ltJ.:im1riwvrnflt;0111 lf'YI 0':i wh.:i('iu ttl;l:;; i 11'ff'rlutjj0-:i 

" 
1:;;1111-:in-:iiu11 n-:ifrn wh trn:;; n-:in11Jm1iJ i:-ll;l'Ue)slfll'.ifffl'hllf111U'Y'l'Jm:;; 'i:lll'Jtrn:;;m1ri1t.1'1'ltlfll.:jfo, TJ'il 

q q q q 

'j/ " ,, " 

';i:;;t111-:in-:i'Ul1f11Jfi,:r~mjje:i,:i 'l u ~lHllJ'Ul'UlslU:;;m 'lm11-:iu 'i):;;ti'.l'Wtt 'W1Vllsl"lf1tJ 'l 11tn1l\911f11 m:;;m!fl~t) 
q q q 

" 
fl11U'Yijfl1g: 'illmm:::m11:;;u lf!'Utlsl 11fl'Utlsll;e) i 11 'il'if'Wfl 1 'ttlJ Ui;l:;;e)-:j"lf'Jt.ltff11J'li

1

e:ill l;l"Jf1sll1i;llfll'.it1ltJ .. 
" " ' 

'Ylelfll;e)1:;;tl 1lslfl-,l'lll1trn:;;n.:i'W'Uljjelsll'Wtl '1, l1'Yllsl1'\l'Ull;l'ttl1Jl\911fl11 '1, 'U fl11 fl 11Jflllfl11 lflfl 1 '.im:::mfl 
q q dlil q 

"' ' ,,,,,, '11)_1 
l11tl'if1ff!J'.i1l'Yll l1'Uell'Jl;lsl\Plel rn 

' " 
l l'Wtlfffllflfl11U'V'l1fl1:;;'illl'J'lltlsll;tl Taura Syndrome Virus (TSV), White Spot Syndrome Virus 

'JJ ;f 31 J .:!t , , : , , Q./ d'J) 

(WSSV), Yellow Head Virus (YHV) iu11.:irna-:itrn:;;11.:i'Y'l'Ull.Je)sl imJllUlJ'UlUlslil:;;m 'V'ltJUlJ'Y'l'U~fJsl 
T 'j/ 'j/ I 

flj;j l'flltrn:;;11'1fl111'JTI'OU'il lfl~ 11 i 'Yll'J trn:;;tl\911'U ltJ1fftltllJ'U 1m-:iu:;;rn 1rn:;;\Pl lllll 'W 1'lf71r:l-:i-o -:i'tt1f!'lfj;jU1 
q q 

' " "' el q ' "' "l "' 2 t'Vltlfl'fl'hllfl11ll1'WUH !'Ufll'.itlll:J'Yltl\Pll'lftl 111'/l Taura syndrome virus, White Spot Syndrome 

• I 3) :)} 0 <j} 'j) 

Virus trn:;; Yellow Head Virus 1:;;'111lslf1sl'Ul1 fl-:jfll;ll\Plllll;l:;;tNfllllfl11ll 
q q q q 

" ' ' 
l. vh 'l Mm llJNi;l m:;;'YlU'Utlslfll'.i'U 1n-:iiu11m1aa-:i 'l u U1 :;;1 Vlrl'i Viti l 'W11 e)-:jfl 11mila-:i'Utl slfll'Hl'Vl1 

q 

" " "' , "' ' 'j/ "' "' ' '"' .,,, 0 'I _, , 
trn:;;m :;;'i11m'ift1 1'.i ff \Pl 0n-:i'V'lmll 0-:i 1rn:;;mH11J'Vl'W limnmfll !'W 1J'.i :;;rn fl' 'Vll'J 

q q q q 

" Q./~ l I .:!t,Q./ I '.:i) 'j) O 'j} 

2. \Pl'.i:;;'11'U fltl -:jfl 1ll.l 1l-HI 1-:iUi;l:;; !tlflllffll'.itlll:J'Yltlfll'lrn 11 b1'1 :;;1-n1.:inn111 fHfll;llflll!l;l:;;rn 
q q q q q 

ii 'JI 'ii ii V 

fllllfl11l.l ll1,i:;;un111ammfo 1:;;'1111-:iti'.:i1aan1.:im1J'lfUfll'lslfl1Tel'U Uli;l l;lfln.:i1rn:;; m11aa-:i 'l u 'Utl~'U 
q q cu q 

" ,, 
3. 'Y1'.i lUOslff tll'U fl THU fll'.iU'U!Utl'U'Utlsll'ife) i 1i'ffi uvfot11J'W'U in'.:imn~h m1:;;'t'ie)U1Jimf n.:i 

q q q q q 

. " " ' " ' 
U 'if111tJ1i111J'lfl~fitllffl'J 'l 'W ~11 i 'Yltl 111Jl1sltl\911'Wl'ntJ1ffl'JlllJ'Ul1JlsliJ:;;n ,:i lll;l:;;\Pl lllll'U 1'lfll'J~sl 'O-:j'\11fl 

d 

'ifJ;l1J1 
q 

" ' 
4. m:;;m1na-:iiifll'Hlll'J'Yltlf!l;e) hm:;;t111-:iti'-:i~1rn1aiu111"Wtll1llll\911 fl11 l 'Uf11'.ifl1'1Jflll hfl 

q ' q 

Praparsiri Barnette 
'j/ 

'tt'Ul 14 18/08/51 
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I 

<::t 

1J't'l't1 2 

117flf11TU':i:::'lfll Shrimp virus disease workshop irtm$i'tl'U'l'lf:lrl'imrru ti 2001 ~ New 

"' "' _I d <' "i 'j/ d 
Orleans, LA, USA lJf11':ilHJ'Utlfl1J':i:::t~'U'i:Ytll'Uf11':iWUl;'1:::Uin i'UlJ'UtJ.:i exotic shrimp viruses Y111::: 

" ' . 
ih,m m:::Yt'U~tJm1 t~t1.:in'.:i t mh :::mrHf '11 '.i ;1 m11 ~ m f-lo'll tJ.:ivi1h::: 'lf1Jiim11J~ e1.:im1 vi 11::: i,i' 1 t 11 mn . .. . 
iuo.:im1mflm1w~m11tn~i'U~t)f1l';j iiv.:in.:i (l1iititl l 1i"cr'lfih1tm,i'1m L 'Uth:::mrl' ~ .:I 11:::ri ,:jf-lft . 

" " ' 
m:::'Vl'U~tJt;'e) l'ifll'U1i';i';ilJ')fl~,~mii.:it1u1.:i (EPA, 2001) ~.:iirmh:::t'Vlfll'Vltl;slfl1':iJJfl1llJ~'U\911 

Q.I f O fj} & lfl ., l 3) %. d 'j} J t ,., I II( ~ ~ 
tm:::\ol1:::'11'Ufl\olelf11';i'Ulf).:l'Ul1CJlsl tll "lffJ,:j'VfiHlJfl,:j t'UllJlrnt1.:i 'UIJ':i:::t'Vlfl t'Vltl i~mu'l'll:::fftJ,:jf'-1,:j 

" ,, 9' " jl 1 ,, ,, 

'0 ... I Q,I ' ... I ID & 111 ... 1& 'j} 0 ,d.d. .c:! 91 t f Q, Q,I 'jJ O 'j/ 'j/ 

Ull'Wl'I.Jl,:j1J:::f1.:i \91,:jU\,llJlflHlJ'Ul'U'W rnfl.:I\Pl'U'Wl'VllJf1l';irnV.:im 'U'Ufl~'Umn.:imn~l fl,:j'IJ11 Uo~m 
q q q q q 

'j/ 

f1llJf1':illJ 
., I ., 

~ C a., cu C o .c::t. o v ~ , o _I 
1 :::;'U'UlU1fll!U'il~'Y11'VUJlfl"Hl~1l! l't'l tYUltlJ t lmlll! l'U Hu~fl~ 

u 

" " m,j il 1u wu::: mt '!Jum.itl 1 m vr1 "fl'U fl .:ifl 1r1 \91~ 1u fltlfl'U tJ.:i ti 1::: t'Vlrl't Tm 
d 'j/ o Q 

lJ\91 'U f1ll 'U ~ 11 lfl 
,, 'JI jl ' 

m111ii~1'UtJ.:im.M1 2 ffW~fl u1Jtl11h11iu uo~u1Jtl1ur1rn1t1n tr1om'Un11'1.Jvit'ff'UUU.:it'U1>1 3 

" 
i.:ir11~~tJ ii1me1tJ.:Jf1'.ifl'hl ,i'.:i111~'U'i'l1'Uian ii1tm:iu1ufff1.:i i.:ir11~tl11i'Wu~ uo~ii1tfn:1rn.:itl1 . 

" 'jJ ' ,, ,, 

lU1l'J1 'ij,:j'yj')t'IQ:::l;.:irn11 ucr11r1m-hw'riuvi1>1fl'Uflftl,:j'IJtJ.:J'O.:Jli1~Q:::t;.:ilmWi.:iuliiii1lflfl'Ul.:i'Wl 
'1 d ' 

lU1tl1 0llfltl'Ul.:Jfl~l ii1tmni'.le1.:i iillfltlUl'W 1'1'l1i uo:::1m10.:irici11tYttl'tlelllfltJU1.:Jtl~rn m,~ru 
"' 

j) 1 I I 

o .c:io <l/ .::!! 1 do 'J) do 'j} 

'Wl11lflflfttJ;jffl'Ul'Ylfflflt1) 2 fflVfltl flfttJ.:IVllftl~ '\lltlllflfl'Ul.:lflftl trn:::floel.:Jlift1.:J l'Hlllfltl'Ul'U 
,, ' 

122 n1mlJ\ol';i fl';jt)'I.JflolJ'riuYii.:it11~tl11~im1 . . 
" " . 

um u 1t1n u:::l; .:irn11 no~'ifo'U1m .:i ri1mtll'W 1rn.:itl::: n.:iiim11-1t111mmrn::: 111 o~l'U 11 mv'riu vi . 
jl I jl 'j} 'j,/ 

11uo.:itl1rnu.itl1e:rnnri'Vl:::rn vii t 11t'Ilutm ci.:iY1-f 'l'lv1mvid1r1w11.:i i in:::'Uuunmh'.11;~ tl1n-:i tJV 
"' u 

lLft~'Ul'lflVtft'U 
. " fi lJf11llJ l1 '1 lfl'l1 ft lV'YI 1.:i ; .. Jfl l'l'l l1.:l'lf'U~ t rn:::U~ lJ ltU 

"" ., 
lJfl11lJ tlt'llJ'i;flJ'IJ';j tU 'IJtJ.;j 

' qJ 

ii ,, " 'j,I ,, ' ' 

'Vl'.i'l'lV1mtlmvi'.:iu1i~ 'Ulfl':ltJVtlft~'Wll~lJ Uft~t1\911Ul'lf'U~fl'U "l t~mmri.:ivimimifo tmci.:i 
"' 

JI ' I 'j/ 

mm1 tm ri.:if-lff1J'W'Un11.:i 1 ~Ho~ tJ'U 'Ulo\9110tl'W t'IJ'U'riuvitfl'l:l\91':i mrnvid1riw 11.:im1 t vn~tl on 
q q V <u 

'j/ " I 'j/ i/ 

tarJ.:iff\911 U':i~m ':i1l.ll1.:lt~'Ulll1ri.:iB\911;fl11 fl';i ':ilJYJ'clll'lUl'UtJ.:ifilfl\91~ 1'Utltlfl 1~ttlJfll':i l'V'I l~l~V.;111 .:I 
' u 

ii 'JJ 'j) ,, 

QJ o' 0 ~ ' -1 0 d Q.I (/ 1 A j} 0 d ... I i "' 
ffl>l1'Ul'il~ t'lf'Uuftl'Ul'iltl 1rn:::ff1>11Y1~ln t'lf'Wfll1rnt1.:imnmt11 fll1rnt1;Juftlfl:::'V'l;1 um:::'lf.:itm~ . . 

" . 
fll':i t~v.:itt 0mmo.:ifit ~ mi'u (rl'mJ1iv'Vl I 'l'lv1m m .:i'Vl:::tmrn:::'lf1t1rl.:iei11 t 'Vlt1\91t1'U uu , 2548) "' .. 

" . 
';i :::'U 'U'U l 1fl'\,J 'U 0.:i rilJll~ 'W lU 1.:i tJ ~ fl .:i 'il ~ t 1'.luu '11 i:1 .:I 'YI 1 'l'l fJlfl ';i tl1 :::1-1 --1viiiri 11 lJ 'cl 1 fl ill l 'l'l ';i 1 ~ . " 

Ci ,I Q.I <j,I ' a. ~.d 'j/ & ~ : 

lJ fl 1llJ tl~lJ i;\'1-J'IJ';i W 'U tl.:l'Vl ':i'V'Wlfl';i fl.:i BVl .:i '.Ulfl 'lf'U ~ 'U B .:ifl.:i'Vl'l'l 'U 11::: ff~ 'Vl B'U ti .:Jfl"J llJl'i'l lJ 'U B .;I 'U 1 l>ll lJ 
q qJ ::a Q 

"i "' 'j/ "' q ., "' 
i)~fllft itltl'l'l'U'Vl':i'l'ltllfl':if).:I 14 'lf'U~ t'U 4 1.:irl' flfl Alpheidae, Palaemonidae, Sergestidae tln~ 

'j/ I I j/ I 

Penaeidae llo:::'Vl'.i'V'lfJlfl':it1\o11'UlD'U '1 Dfl 21 'lf'W~ l'U 15 1.:111~--1\oll':il.:1'¥12.l ~l'U1'Uil'1>11tl1'n'Oll 
' ~ . 

1~1 'U q~~'Umnfl11q~u~ ;i Yl'i'V'lmm ~ ;Jll'V'IU 'l uttlltl 1m.:i1.bn.:i ri1u imyt ~u1 .:i vliJ mrn d1rit11 

praparsiri bamette 
'j/ 

'11'Wl 15 18/08151 



16 

VINtrl''.il-Jjfl'iH"lf'U ~,:'J01:l.Jfl'.illJ (Macrabranchium rosenbergii) iflt'U'Ufl~:1.Jt'lht1mt111rrfl'l'l7,:'Jfll'.i 
'JI ' 'JI jl j/ jl 

U'.itm 'l 'U~'U vittl'frw mm'.i tl'Y'l1J l~\91j;'je)fl thu1 lfltl'Y'l1J:l.J7fl 'l'U1Jj nw 'U 1ifltti;'lt'U1fl'jeJ£J\91el'UU'U 

" d Q.I 'j) o jl Q.I Q.I <JI 
'Utlfl'il1fl'U£l,:i'Y'l1Jf.),:if.)i;'llfl1 (Penaeus monodon), fJ,:'JWJ:l.J'U (Metapenaeus brevicornis), Ui;'ltfJ.:i 

I '3/ 'J,I jl 

\91tflWl (Metapenaeus spp.) mt'illtl't11lU\91l;'leJflii7'W7't1,:i'lui1.:iq~uJ,:itrn:::q~rJ'U hwu!rn.uih 
• 1 'JI jl 

fl'j tlt.1\91 tl'U ri 1 nm n,:i\91::: fllfllJ lflfl 17 'l 'U 1J1 t 1W ~'Ut'W'.i ltfi' ,:i flri :1.J'W 6lft11J tll~tl'elU'l 'U iJ 1fl1 eltltti;'lt 
q q q ~ 

" " " .J u 1t~:1.J ~,:i111l1u 'Y'l1JUj1J1W ~ ,:imn,iu\91l;'leJf!ii1il 1 'l-ui1,:iq~rJu cir.:i'li1,:i'.i:::t1:::nm~~nri11t'Uuq~ 

" ' lil' 'j) 'd' jJ ~ lfJW g./.d d ,, 
11,:i !'lJ'lleMfJ,:ifl'.jlJ'U 'ff1'UfJ,:itt'lf1J1£J (Penaeus merguiensis) 'WU !flti!'Y'l7tq~ul;'l,:i'l'lfl17lJtrll.llflt'll7 

1 u ri1u 'l w1h:Jq~rJu'Wu~,:i']fuf!i1tl' eic1mmt,j'm:::1'1'rn1 nw u1nmitl1 'l uV1:::tmde1,:i'il1nf111mfl1J 
I jl I 'fl 

\olllJlfl il1'U'Vli"VW7fl'.it'Y\911'W1fl'U ci1~un ~ U'1:rni1n6lf'Ufll?i1.:i ci ri1u'lmy'WUU1nwu1nm.hh 

Lflmi!'Y'llt~flt\91t1cJ'Y'l1JU1mwmn 1u'li1,:iq~u~,:i 

,,i a.'JI d 'I'll] 1 cl 
'\llflfll'.irl'flrJ7fl17lJ'ttl;'l1fl'ttl;'llcJ'lleWlf'Uflm'fffll;'l Penaeus 'Vl'Y'l1J t'Ut111 !Vltl\91elU1J'U tfltltfl'U • • 

" 
~1elUN'\l1fll1ltvicJrn~t1 Yi1,iuum -cr:::'Y'll'UUJ;llmlt\91i;'llfl '\llfl 11 ,[,:itt1fll~Ufl \91'.ill'I 'ij'UVIU1 • 
1:::a0,:i 'lfl;'l1J1 u:::t~,:irn11 'fflJVl'.iU'.ilfll'.i -cr:1.1mmm 'ffl.l'l'l'.i'ff ,:im111 t'Y'l'lf'.iU1 u1:::'il1um'liu£ trn::: 

q q q q q 

'J/ a. "'.I c,d 1 'l'J/ o 

m,:it'l'l'VUJ'HTWfl'.i fl1£Jfll'.i1tfl'.ilt'H'.i1JU1J1Jfltel'Utel tflcJ t'lf microsatellite markers 'ffllJl'.itl'illHUfl . ~ 

'J/ II] 'J/ "' • I 'J/ 
f.).:'1 !\'I 8 'lf'Wfl 1J'.itflel1J1'11£J P. monodon , P. semisulcatus . P. indicus , P. merguiensis, P. silas. 

d e:,, d'e:,, 

P.japonicus, P. latisulcatus trn::: P. longistylu (tt'lJ11,'l 1\Ji;lcJfl'il. 2545) 

" 
lllflfll'.i~fll-Jl 1fl'.i ,:'J'ffj l.:'l'lJel.:'IU'.it91lfl'.if1.:'l 1 'U1J1 t 1W il 191lf.Hi;'l'U UlflUlJ'Ul'Vll~U . 

,;_; ' ~ &. ~ d Q.I ' 31,,s 
'ff~Vl'.ib1'1fl'.i \91.:'IU\9Hflel'U'Y'lt]Elfllfl1l 'Y'l.ft'. 2540 tl~tl'lel'U'Y'lt]Elfllflll 'Vl.rl'. 2541 tfl'U\911el£ll.:'1 l\'1£J!,GJ$t'.iel 

" 
eJTW'.i'U'll'Ulflt~nmn 'lu'li1.:inmnm.:i1-uul;'ltflm.:'l~'W 'W'Uf1.:'l'tl~lilll'I 18 'lf'Wfl t~uri ti'.:i~l'l'liu 

• q • 

Q.I .::::::. ~ -' Q.I 

fl'.iel'Ufl'.i1 Alpheidae 'fffJJ;l Alpheus 'lf'Wl'I Alpheus euphrosyne \tl;lt A. rapacida fJ.:'1Hel£lfl'.iel1Jfl'.i1 

Hippolytidae 'fff.)J;l Latreutes 'lf'Ul'I Latreutes mucronatus fl'.itl'Ufl'h Palaemondiae fffJi;'l 

~ j.10.1c11 .::::::. 

Exopalaemon 'lf'U\91 Exopalaemon styliferus (fJ.:'lli1lJ\91 tfl'U) 'fffJJ;l Macrobrachium 'll'U\91 M. 

'JI ' 'J/ _, 'J/ 'J/ 'J/ _, 
equidens (fJ.:'lfl'.it\91ellJ), M. mirabile (fJ~vleltl) ua::: M. rosenbergii (fJ.:!flllJfn1lJ) fJ.:'IHeltlfffJcl 

Palaemon 'lf'W\91 P. semmelinkii trn::: P. sewelli fl'.i0'Uflf1 Penaeidae fff.)i,'l Metapenaeus 'll''Ul'I M. 

3/)Q.I 'j/a.,a., 'J) 0. 

allfnis (m telflfl). M. brevicornis (n.:'1'111:l.J'W) Ui,'lt M. ensis (n.:'l\9ltflll'I) '1,'(fll;l Parapenaeopsis 'lf'Wfl ':JJ" q q q q 

'J/.('J/ "" 'J/ "" 
P. hungerfordi (f}.:'11Ji;lel.:'I) trn:::fff.)i,'l Penaeus 91'Ufl P. merguiensis (fJ.:'IU'll'1J1£J) trn::: P. monodon 

'j) 0 'JI Q.I Cl. 

(fJ.:'lfJi;'lll'll) f.),:itflcJfl'.iel'Ufl'.i1 Sergestidae 'fffJcl Acetes 'lf\.-!\91 A. indicus, A. japonicus trn::: A. 

1 'j) d ?I ~ f ~ 'j) C)I ~I 'j) I 

vulgaris fltlfJ.:'l'Vl'W1Hll'W6l!''Wl'ILl'l'W flel fJ.:'IUGJ1'1J1cJ P. merguiensis '.ieJ.:'ll;'l.:'llJllllUfJ.:'lfl'.it\910lJ M. 

91 .... I gJ 'j) 0 Q.I I 'j) 

equidens, fJ,:i1JmM P. hungerfordi Ui,'l:::f.).:'1\91:::tlll'I M. ensis \91llHllfl'U 'ff1'UfJ.:'llf1£J A. indicus 1rn::: A. 

" 
vulgar is 'W1H 1'.I 'U6l!''Wl'II~ 'U l 'W'lf1,:'Jfll;l l.:'l~mvi l'U'U i:--1 j;jf,-1 a\91'll ei.:i1.:iumlllU\91fli 1,:inu 'l u'li1.:imn 

fli;'ll.:'11'Ulrn::;nm.:i$h,1 lf!tJmJHa\91'\Jtl.:'ltl.:J l 'U'l11KHllfli;'ll,:'JA'U 'ilt'ff ,:Jfl'Jl 
q ~ 

praparsiri bamctte 
31 

'H'Ul 16 I 8/08/5 l 
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' 'JI ' ii 'JI 

911'.i 1-:rvi 2.1 'll''W'fl'llfl.:Jil\Pl {tl l'll'Wl~H~n'Yi'Vlu t'U'.i:::uuiinrrtl 1n-i0t1m.:JiJ:::n.:J1-1-m~1~ e:i-u iim lfllJO.:.J 

\Pltnm.J 'Vl. fl'. 254 7 (fl''UV1'0f.l'Vl1l'ltllm 'Vll.:J'Vl:::ti:'ltti:'l:::'ll'1t1~.:.i~111'Ylm.HJ'U'U'U, 2548) q .. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

,,j " 
'll'el1.:.Jfl' 

Penaeidae 

Sergestidae 

di ~ ~ 
'll'el1'Vl tllfl'l 1:1\91'.i 

Penaeus monodon 

Penaeus semisulcatus 

Penaeus merguiensis 

Litopenaeus vannamei 

Metapenaeus 

brevicornis 

Metapenaeus spp. 

Parapenaeopsis sp. 

Sergestids 

Palaemonidae Macrobrachium 

mirabile 

Macrobrachium 

Alphaeidae 

rosenbergii 

M. equidens 

Palaemon spp. 

Exopalaemon 

vietnamicus 

Alpheus spp. 

'J} 0 

fl.:.Jfli:'lWll 
q q 

'J} 

fl.:.Jfli:'lli:'lltl 
q q 

'J} Q 

fl.:.JU'll''U1tl 
q 

'J} 

f).:.J'IJ11 
q 

'J} a, a, 

fl.:.J'V!11J'W 
q 

'JJ G 'JJ .I 'JJ 
fl.:.J\Pl:::t'IJU/fl.:.Jui:'lel.:J 

q q 

n.:.i~mJ • 

'J) ,, 

mm ii m rn . 

'jJ QI CV d 
11 .:,j 'Vi 11J 'W It 'IJ .:,j 

lltl'fl'U UJ'lf'W'fl~H'l 

'J} al a, 

fl.:.J ~Wl '\J 'W 
q 

' 'Vl u u vn m::: ,11t1 

., 
0 ,!I 

'Ul'il'fl 

X 

X 

X 

X 

X 

X 

,, 

Ul 

' fneltl 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

flTHl'.i:::,na fl11lJ'l1fl'lfmrn:::~rnH~\ol'UeJ.:.JA.:.i1:1.:.i i:Y'fl 1 'W'Uirn:u~.:J'U 1.:.itt ru1tt'Vl'.ifl u 'il'Otl 
q q Q qJ q V 

' ,, ,, 
tl1flwvh~mi1~1t1'flfll'rn'.i::: lllti fl 111J'lffl'lfmrn:::Ni:'lH~\ol'\Jei.:Jn.:.i i'U1J1nw -u i~wi w.nm~ll'\Jfl.:.J'Ul 

V q q q 

'JJ ' "' 'J/ ''l ., ' "' G ., "i <JJ 'l 
m:::'il1t1'llfl.:.Jfl.:.J'\J'Ul'fl\o11.:.J "l fl'U vmrnm.1 im:::t1:::1rrrn,i'Ut1.:.i1:::t1~1~:u1t1 i'flt1f111:UGJrfl'll'lJ'llfl.:.Jfl.:.J m 

q Q'U q qq q ,, 
ll~i:'l::: 1tl!l\Plf1Wl.:.Jtl'U, ui 'lHt\ol i;l~ q~ ll'i:Y~M 'l lil11 uii .:.Jf111lJ'tllrlqJ'\JtJ.:J'Ul'lflmi:'l'U 'l 'U 'U~ nw i'i'l 'WU~ 

~I I Q./ 'J/ c::, c::, 

'\J().:jf1l'Humt11Mtllnmrn:;;e:i'U'Ull,'l'\Hl.:Jfl.:j (tM'ttll 'Wl,'l1l'W'lf, 2542) • • 

praparsiri bamette 
'JI 

'\i'Ul 17 18/08/51 
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f111i11ilui11utldfru'tt1"Uij.:Jfll'ilio-:.tn-:.tot\1v11 
u " " 

" 
'illflfll1'lh~n11m11Jd1t1 'il'Ufl-:lm1J'U 1~m l u fllW'n~t1t11t1Tiunti'.:imn~1i.:iulvi w. ff. . . . 

t j/ I I 

2515 'Vl1 l M!fl'ml1 mt!1J1Jfl111.hn'.:i hJ,JrimHat1.:i 1 u~en'.:i '11~fltnn'.:i1i111J"lfl~l'Well'nlJHl;lHii\?l 'illf1 . . . 
" 

1~~iJ 40-50 n1,rnflltli tf1'Wlllflfl11 200 nlat111JLi lll;l~TI\Pll'Ul~eJlll'il'UlrJ'Wfl11la1:J.:i hwl;n'.:i . 
" 

'ill fl 11.:i1vn~vlflflVHl~l:J1 h.1'111-:nh~mw 'Vi.ff. 2525 um:'illflfllnh~ff1Jfl11lll:fll1'il lum11av.:i 
I J/ I j/ I 

1h~n01Jt11J11mn'.:ilit1ei'1J~ 1n .:i,iu1m~m1 d .:ie0n,rnw~ 10v1.:in'fl111'Vi1 l tttfl'il~1m 1~1J-W'W fi . " 
llri~i'.im1~\Pllu1m11iv.:i0d1.:in~111 iinn'llvw~1lui.:i111'fl'Yl1.:imrin1;11.:i mri~::1ut10n trn:: 

mri l~.:iri11 L'Yl1:Jl'W'1b.:iu vur. 2528-2531 'Vi1 l ttiiH1;1Hii\?l00nm~1u1umn m..1ih ltt1:ummrn 

. " , Ii\ !II .., , , ,, !11 o ?I .., 'l , -;;\I o 'l !II 
l11\9ll;ll'fltl11ff-:leJeJfl t'fl'Yl'U ff-:lHl;l '1111fllf:J-:l\9lfl\911lU'Ufl1-:lll1fl t'U'lf1.:Ju 'Vi.fl. 2532-2533 'Vil tl1 

" . 
lflrJ \911 m 1.h ~ ff11ilrumn n'lll'fl'Yl'U 1 Ull'YliJ 'YI n -w'u 'Yi 1 'fl m Q w1~vl1{ lJ'll'W l'flfll;l 1-:ltrn::'l.l'W l'fl h'I ui 

V q q 'U 

.d 1 = "' .I Ii\,, 
'Ylfllflfll;ll.:J t'fl!:J!Q'V'll~iJ1l1W 3 fflJm fie) ff1J'Yl11:1'1f11 ff1J'Yl1ff.:im111 lll;l~ffll'Y111J1lfl11 trn~ !'fl 

q q q q 

" . " 0 'l ,, = d c:lj = ,, 'I "' d d di !119 ' -;;'I 
'fl1-:l'll11'Yll tlilfl'flfl1llllff!:J'111m1J'Umt1Wfl11.:Jfl1tliJfll;llJ t'U'Ylfl'V'l'W'Vlfl11tM.:J fl.:JlllJ t'W'ln.:JU 'Vi.ff. . . 
2541-2543 11mn'.:i1m~Hl;l\Plt11Ju'YlmHmn u~w1J-:i1t1u l'fl'llt1.:iti'.:i~i11 Lfi'ij'll'Ul'flt~n1;1.:i1~ew "l eiu . .. . 

I 9/ t 'j/ I j/ I 

l 'W 0-:JlJ 1 'il 1m ~t11Jfl11 l~l:J.:Jll1JtlUy;\l1"fll'i 'I.J a 01:JD-:lfl 1 llJ '11 'W 1ml 'W ff .:J tll;l~Hl;!Hii\Pl~f)'Yi'U'Yllat:J.:J nt! 1J . " 
"'.I l .d.'I,,.., ,,; .,, 

l;l'fll;l.:i'illfl 80-90% 'il'UllHlfJu'.i~lllW 50-60<% 'fl!:Jffll'l1\Pl'Vl'Yll !'Vitl\?11l1eJ'fl\olltl'llel.:Jfl.:J\?lla.:Jfltl 
' ' 

' • 1' 
~ 9 ~ i :i/ci ~.<:.::io j} QI I >1 <j/ 
uilltt 1 t 'Wl1 e).:J ! 1fl lla~flillfll'V'l'lltl.:ll;lflfl,:J'YI l;l'fl l;l .:i 'il 1m lfllfl.:i'VI\Plll;l.:i'fl 11:J 'illflll'l\91Hl;l~.:lfll;ll 1'Ul .:J\91 'W 

u q 'II q q q 

, 'j/ , 31 , ii 

'Vl 1 l ti lfl'il\911 m t!m"11ri1~1Jtlfll'.ilat1.:illiJ 'lJ U'fl 1J lflf!,:J,i'W lla~1Jfl11 t'Ua1:J'Wll1la .:Jfll'Hav.:i i 'W '151 ~TI 
" 

'Vi.ff. 2543 1'flt11Jfll1l~lJL;!:Jllll;l~!fl1JflWC\'llUfll1lln'tli1Jl'llfll'.iliv.:imn~'W 'il'Um~J.:iu 'Vi.ff. 2544 
I f • I j/ I 

11ri1n'.:i11 lJl;l'fll;l.:it! 01:J "l 'illflH1:lHii\9lti'.:ivh ~lJ,i 'W Vil larnm~ fll'.i t ;lll\?11 fl11\?1111lffel1Jff71\9lfl'fi' 1 .:i . . 
~ Q.,f tl'j} 0 'jJ 'J) 91 ~ Q.,f el ~ .d ~ ~ 

i, 'Wf.la\?lflill CVlfl.:J 'Vil 'ittll'U 111..lll11fllil.:Jl;t'fl\9l ll;l .:Jlla~ 1l1 ~ fle)1Jfl1Jfl11 mt1.:i'Y11:l'flM ,J,:Jlfl'flfl11~ 1flt]\91 • • ,, . " 
f1iJtl\911:1'll1fl11llfl71ta1:J.:Jfi·HlOl.:J~eJ!'Uel.:JlJ1~-rn~U 'Vi.ff. 2545 'ilUa.:Jil'il'il'UU ('lf(lel lll;l~'Vi1tfiff, . . ' 

254 7) eJ\?lfflttm 11Jfll11iv-:in'-:imnfl1ttlu eJ\9l '1'1l1m11J~iJ1J1;1~1ff .:i111;1~iJm1TifllU 1eu1.:i~mrl ei .:i 
q q q -l tU q,J 

" 
u~fl 111~v.:in'.:in1;1w11\?1eJ.:JeJ1ftt1vt0niiTI1..1 ,r 'il 1n1i 11 ll'lfl~ 'Vi1 i tt'i 1..1tl'il111Juu1~t'Ylftl 'Yl1:J\?1eJ~ u 1 ~ ~iJ 

q q q q 

'J) Q.I I I QJ r/fj} O e9 '3J d C:l. & 'j} Q.I 

'YI 1.:J ~ l'W 'V'l'U 'Ii m 1 ll'V'l eJHll'Vi 'U 1i fl ~fl"1'fll fl 11 ff flrJ 1 'VI 1.:J~ 1 'U'lf11'Yll:Jllla:fl11 flfl'il l'YI 1.:J'fl 1 'W 'Vi a 1\91 
q q q q 

1h~'lf1m 1~m~unwW\Pll'Ulfll1t'V'll~tiv.:iti~er.i1.:it.:i~u 1'fl1:Jfll1ftfl'ill'YIH~11..1'Vi"1\Pl'I.J1:;:;'!f1m1~ . 
• 'j} ' 'JI 

'Vi 1m1 ftnm1mri~vim1iiTimf ihi "l i 1..11l1 ~l'Ylfl't 'YI mrn~ii 11..11-11 'imi'tfta.:i tvievlii~ttttri .:ivi0ttfrwmf 

~ f)l 5 .:i l ~e)lJ 1 'V11ll nll~~fffl'illl!'Vi a ~H 'V'l '.j'W'U1llla~ m~ 'illtl'Wll1l'll 0.:iti-:ilii1m1mhll rum~ 
q q q u 

' " ' 
m1 rJ in 'il i~11im!~ 1 ;.:it Y1111~u irni'fl'lfWN~ V1:;:;rn fllfl\91~ iu 0en'U ei.:iu1~t'Ylfll 'Yl1:Ji1viuvi 

praparsiri barnette 
'J} 

li'Ul 18 18/08/51 
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• 'J/ 'J/ I " 'IJ 1-:i ri1'W vi I Vi 11 ,~ 'tlll~ fl n 11 m 1~1~ tmt1v11il 1'lf1t1i'.h 1,1m l! 'W ,~ n 11~ \Pll'W 1n 1 '.i t~t1-:in-:i 'Vl~tm:irh-:i 
' " . " 

ff~Wll 1N lllflfll'j 'ffl'j 1ll'Vi'Wl11~1'.1-:in-:imn1-11 l u ,J;!'Vi11liltl;;jt'VJ'j ,~ 1!'.lfl1'Wri1!'.lfl11l Yl!'JlJ Landsat-5 
' ' 

ii • jJ " ' 'JI ' 

(TM) 'W 'IJlJ'Vi'W vh~!'J;jfl;jfli;ll\oll'l.h~mru 96,536.00 ti l,\!'J'Vi'Wl11~!'.J;jfl;jfll;l1\o11tHJ'IJ! nru 'lfl!'J~;j 
q q q q qJ 

'j} I 'JI I 

'Vl~tmrndim-u 11111 'WUH'W~'W 111nm'.ifffl'l:11V11J11vh-.1vi1~t1-:in-:ino whrn-:i ri1u 111-:i 111n'lf11:IN-:i'Vl~m . . 
1ii'Wtl!'Jfl':i1 50 nlatll\vl';i ~-:im:::111rrneJ11t1lu 7 ihtm) flt) 1J1-:iiJ:::n-:i ti'.itJ-:i 1J1'U l'Wn' 1Jl;jflft1 

" " 'j} ,, • ,, 
0 nld ,.,I ,I .d.4, d.d j/ 0,..1 

rn-:imtu'.iV1 uuo-:io11 uo:::'.il'lfi:Ylff'W 1J'Vl'U'tlrnt1-:ifl,:iflm\Pl1u1:::mru 21,203.50, 13,533.75, 

35,708.00, 21,688.00, 2,933.25, 1,325.50 m1::: 144.001-iy;nmh~1J (1.h:::1111.J ~foE11tnm~, 2543) 
. " ' "' "' ~ • ,J "I ~ _, ~ _, 

u1v1111nm'.i 'Vl tJ\91 mM n '.i '.illfll '.i rvn:::rno-:in,:ifnn~1'\lt1,:i 'i:::tl'lfl' 1 'Vl !'.l\91fl-:iu'.i:::ff'IJ11U1V11V1 mt111'.it m1 
q q q u 

G) t d1 oqj} ef ,,,, oc:l 

! 'U'lf'J;jt'J(l l'VlJ:-111.J mm !'11fl1'.il'W1:::UW;jfl;j 11tl1:::tY'IJfl1l1Jffll'.i 11 
.&d oj/'J/ Q,ldq, 
,J;jlJfl1".iU1l'll1mi:Yltl'W'U1i !'11lJ • ' . 

" " I ... I g/ .d d j/ O 

ll lfl\vl H lJ)::: I 'VlrH 'IJ llJ llol'.l;!'Vl \Pl u 'Vl'U fll'j latJ;jfHmrnn 
' ' 

1dtJ-:i111nn-:imv~1.,1 £if iir11111mmrnY1u~tJffmnu1~A't111~1iJ~t11.Ju iJo -:i ,~~ dv-:i~1mm::: 11v11~1 . ' 

t 'W'Ut1t:::1~v1n-:i'IJ 11~i'.f ,:iil1 l 1 fl'Vltl'il~ilttl'W 1 Hl '1-fo~ri .;Jf-rnm:::'VlU'fflfltll~ tltl\vltrl'Vifl'.i '.ilJfll'j . ~ ' 
'j} I J,I I 'J/ I 

d !ii ~ I .<::::::,_ d 1 "' ,,. l ,, .& llJ 'ii O .<::::::,_ ~ d.lq Id 

lotJ.;Jfl.;J'IJ11 ,Jlflfll".iu".i:::llJ'Wrl111JlffVil'lltlil 'ifl\.lfll'lftl l.Jfl,;l'IJ71 9f;j t,\flll'W'Ufl1".i'IJ'U'W'Wi11'U'Vl !lJlJ . ' .. ., . " 
lJl\vl'.ifll';irl11Jl'.)lJ (unrestricted risk analysis) 'V11J11 lrn~\Pll9ftl111tY 3 'lf'Wfll1tllll'U'UliJtJ'U1Jltl1J 

0 9) g/ IJf 'j/ I 

fll'.i'Ull'\Jlflil'IJ11 t\P!Ufl Taura syndrome virus, White spot syndrome virus trn::: Infectious 

Hypodermal and Haematopoietic Necrosis Virus (IHHNV) l'Ll'W hr1~iiri11miv.:itY.;10v1m:::~u~ 
., " . " . 

VtJlJ'j'IJ 1u1~ l'UtJ,;1,J lfl'W'IJ ltJflli:Yfll".i'U'UIUtl'U l'Ufi;!'lllTfitl WUlm 1 m_h:::rnrt1 'Vlv trn:::mmn, 
' " ., " 

001tttf1flfll'.i~fll;tl ll-HfYl1'U Tvhnf vJmi'it:i-:i'Vi i;l1V'1f'Wfl 110:::ri-:i~-rn . 
" ' d ~ 9 .1 llj o' 

m:::'Vl'IJ\9ltlt:i\olmttm111m'Hm~1M-:im i'Uu1:::mft rvw ('Uf'lflo fl'm~fllWll'U m,~flru:::, 2548) 
q q q tJ 

., ' 
.::l.c:::!t. 'ii QJ.!ot~ 

'ti11flU1fJ~6Ul1 (Litopenaeus vannamei) tl'V11U1V!Htll! 

31 .... ~ • 1 "'~ c:li ~ ~ 1 
fJ;!'ll71Yi'.itlf:)-:i'IJ11U11CJf11fl (Pacific white shrimp) 11.J'Uf:)il'IJ'UlflfloN ~flfl'W'Yi'IJ flV 

Boone luu fl.fl. 1931 lJ~fl'VlH1'Yll'.llffTcrnf-h Litopenaeus vannamei ~flfflllty~ F.A.O. 1'-1.J'.itH 
' ~ 

Uo~1it11'.1fln'U~1 lofl~1tl Whiteleg shrimp 'UOlJlilV-ltl'Ufl~l-:ut'W'im'llVl'Ul1ftlV'U'.i~!'Vlr1 l'lf'U 

m1J!m t~flGJflfl n11\911Jlo7 ur11'.i1n1 fltli:Yl'lljfll 1bmm lflalJt'Ul'.J ~fl11\PltJ1 m1::: 1u1 1d0-:i,i1n 
" 

~I 31 -=1 ci C: ., "''I "'"1 'JI ~ "I ~ 
lu'Uflil'Vlllfl11lJH'IJ;!llHUo:::'Vl'U'Vll'U 'IJl'.lll'.l'Vl'Uli i'U1i'.irn'1fl\vl \\Plflll-3 lflo 'W'IJ\vl1lJll'U1'lfltlH;! 

' ' " . . 
\91:::l'U tltlfl'\Jtl ;jlJ'J17 fflJ'\ll'j ll'U9fl1fl \,l.;JU~l~fl;lmmih1u1 VJ ".i ~~'1Jfl17lJ an111m1 'U1'1flvrl.:iM i 'U ' " ., . 
1h~mru 72 lll\91".i tt~tl 235 'Wfl ~flEltU:::Vi'W~ti,:i'Yl~tmtl'Umi'it:iu lrHl'U (muddy bottom) 9i-:imm::: 

' 

praparsiri bamette 
'JI 

'Vi'Ul 19 18/08/51 
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' ,, ' ' ' 
mm'ttat111iii"Yu~-3fllJ'Ul,1lij n1~1'UiJ'Wii';HJtl'11Vfl!tl'W'W'\.H~tltl 8; n1~1uci1~i1 ~'U 2 91 1tl~iJ'W 

n111t1~111ui~1'il'W 1,J~ml't11iiir'U11t11J"ll'1JTiil~u~~ ri1um~iJ 1 i.Jftt1~ ,J"w11Niiffu\Plwu11 UTI'W 
"' 

m~iJ 4 LiJ 1m~ 1 n1m~ '\l'Ul~ 1\911~11~1.h~mw 230 ""~m,1111!t1 9 if1 J111'um,1~a 120 ni'11 

1h~~m1tl10-:1,nl1ivun1ilu~1inh~rnr1ina .. 
. "' 

Q~'Ul1l1lJ!iu'11111'UV11urn1;t1fli' ~ll'jfl'1f1~il'Vl.fl'. 2521-2522 'h..11h~l'Ylff~ih.Jilu 'ff 11"~ h.1 
. "' "' 

ilTI.ft'. 2531 1h~tflfli'U Uflt!lJlJfl11lacJ~ trn;~lff':illjfl'il~~11~il Vtfl'. 2539 L'UU':i~l'Ylff~'U i~'l11'U 

vt~,Jilmf fl'W h1ih;1:1 11u,i-u11J i'Ylt.1 m1"1GJit1 1m~fl'Wl~t1 luilvur. 2545 u1~t'Ylff~ui1mrn~\oln~ • 
. "' 

•1n1i~mnn11 210,000 m,1!01P1u UftttTilJ;utuil TI.fl'. 2546 1ilu 300,ooo 11J\ol1o~u ft\Pl11'.lu 71 

o'Q .,, .,. ,, :: II) • 'J) ll)'J) 

1,Jm1CJf'W,l'Ut1~m1i:rn,1mnrn1J\PI 1iu1~t11n1JL'W'U1tl'Vlft' t'Vlt1viiln11H~\olm'U11 t\PI 120,000 . . 
111,i!n~u 1rn~,J':i~mm10,iu1mrn~5'W 1~il19}c1iJH"H~\ol'U1~mw 30,000 m,1101P1'U luil TI.fl'. 

2546 ~~mm,1'Uo~m':itvi11~1u 1ui;.1cl i;.1~,1 n~'U11 l-u'Vl 1'Urn1;c1iimm,1m'il 1om1u '.it i;'f1J1fom 1 l-u 
QI q q u 

"' ., . 
"' 'J) "I "' 'I -1 "' 'I -1 ' 'I d "'"' fll'.i!i:lcl~fJ~'Vl'U!llfl~ (P. chinensis t'W1J':itt'Ylfl''il'U Ui:l~ P. monodon t'UlJ':i~l'Ylff\911~ "1 t'W!tl!"ll'cl) 'Vl'l.J 

. "' 
HftH'i:li;.l~\olft~~li:l~ n~ 1,1~1 lli:ltUill'Y!ll'lafl'illflfll'.ilfl~ hm~iJlfl tflcl!Q'Vll~Uillttl 'illfH9ftl i 1f i;'t' . ., ., 

. "' 
~1!!~~~1~'U11!Ul~'l11t11~tl~ vh11 L 1-ilfl\Plfl 11mi"Yv111v~m~1Jmft'rn ilfl'i)fll';j lftcl~fl ~ tfl'tJ\oJ';j m 'ff1'U 

d q 

. "' 
l 'Yf UJ; ~'11 'U 'l.J 1H~'91fi~'Ul1l'Wtlfll':i ri ~ tJOf)'Yl~H!'Vl 'W 1 \Piel i 'U 1.h~l 'Vlfl'i'Ylv ,~iim1 cl\Plfl 7'.i lfl EM n~fli:l 1~ 1 u q q q 

"' 
ll~'il1ni:lty111 irn1~iJW1'i11rn9ft1 i 1f m11 

"' 
!'11~tl~l'UU 'VI.fl'. 2535 Ui:l~l'lftll11ft~1U\Pl~\Pl1~'Ul1L'UU'Vl.ft'. 2537 't1llttlfl\Plfl11'J.Hffcl'Yflcl~tlfll'.i 

1ic1~n~iml1t1~ L'U'V11i.Jrn1icJfl\Pll ilu11 i:ll'ilfl11 1 'Vt'W ft1irnt11 mr:mf ;i ~tiil lbi:l~ 'illflfll';j~flrn . "' .. 
' ,, 'V ' 'V ' jJ 

'U'.i~lHff ~111111~1'.J~fi~fli:ll~ll I 'W~'U'1tll~\PI i 'W'1f1~il'Vl.ft'. 2543 111 lttiifll1lTilJ ~ l'W1'Ufll':ilflcl~fi~ 

,J 
'U111Jlfl'U'W 

. . ' 

'illtlUtll'111fll'Hfl~ 11fl'Yl011~-3ri ~i;.li:l 111fi~'U11iiO\ol':ilfll':i'9111'.1~ ~ 40-90 1,Jti1t~'W1'1~lil'W ., . "' 
. ., . 

i:J 'ii im1 aniivh ltttll':il~l:l~fi~'Ul1U':i~~iJUill'Yf 1 l11 l 11mnm.h~rnfl'l '1.-.!'Yl1Umt;cJ'VlV~ l:Ufl'Will l\ol 
q V q U 

l11iimn11n~'Ul1tiu'1m1io~ tt'1t1~ illfllJfl111ll'l'.l'W iui$(11n~'Ul1~'Ull'Ul'il~tilu'Vlltt~i111 ';jfl~l~ "l 
Q • 

"' . "' 
111 l 111n~fl 11mifomc1~m~iJU lifi'tJ 'ii fl 'ilfl n 1av~n~t'lf'Wt~£l1f11J'¥hm11n1P1,i'WlJ 111~1 i 'I-.! 'Yl 1U .. ' 

tltll~ m i 'W 'ff1'1.J 'lhtmfl','YlcJfl':ilJU':i ~ m i~'VltlltlllJ~ ,id1t1~nt..1i1rum 1~cltl'W illl\ol l 11t111 'ill'Wt!Uij 
., Q ., 

Cl.I cl'j) 'j} f d_ Q./ 'jJ I ! d Q/ QI 'j) 

'Wt..11irn'U11 i~ 'illf1Ul1 M'tlmllu 1~ m1u 1 e~umm 1uu 1~c111m1i.J1 ~mu~ 1u fliJ 1 iliJli:l\ol'WVll~ 
Q Q .. 

'j}o Q./ 'j} ~ O 'j} ll\ & 'j) J" Q./ 'j/ ~ tq'j) I 

l'11Vllfll1'.imt1~fl~'lll1'Vl'il~'Wwu1u1~mr1 rnv 9f~\91t1~U"t1~'il1rn•1rn n1m1mtH 4 "ll''UIPI tlPIUfl • 
wssv, i1fft111m~ti~, TSV Ui:l~ IHHNV 11P1vnrnu1~m'il~111m1tj11~1e~1~virntijimM~'U11 

~~l'W\ol':i 1'ilff\ol1Jl'Vltlflf ~ n~~t 11 ~'e)'Yf ~~ 'ii ltll~iJl•l 1fl~l~'iltWtJ~til 1utintiu 1 iifom:i l'W ~f)fltl'W 
• Q 

a1,rhf 1~m1JU1:m i~n1mrn 11ttlt1'.i;!;{J;!;tlalmh~u e"HJ 15 1'U trlomm.h:::m ,~Yllfll'.i 

praparsiri barnette 
'J) 

tt'Ul 20 18/08/51 
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., 
1'11''11'111i 

q 

uo:::fflJl'Jff iY'Vln1'lffl'W'U11, 2548) 

,, ~ ,, . 
~ OI j/.d. 91 QJ OJ -d '3J a,, & d 99J 
1J'1~1J'U~tol'J..:Jf1-rn:::rn1Jfl'l1'UlJlmt1..:ifl..:J'Ul1 (L. vannamei) fl'U1Jlfl'IJ'Ut'IHM'11fl 1'11' 

,, ,, ,, ,, ' 

1 :::l'l:::nmm11~tt1..:i Juni1m·n~l'l..:in..:inm~1 U'1::: '1~ih '11 ~ni1m11~u..:iti'-rn:::to'l1''U~~'U u~mh..:i '11 
• • q 

~\91llJ~.;J'IJ11tle"HiJ'UiY\911~1..:J~'U (alien species) ti1t1.;J'11flil'1~ii~'Uf1ll'U~ imh:::tYJfflYltl fl.;Jtl'Ufll'.i 

o 9J 91 91 9 QJ ct tJJ • , qjld llJ QI & 
'U ll'IJ1fl.;J'IJ11l'IJ11Jl ! 'U '.il'lHllW 1,im ,J..:j~fl-:Ufl'U fll'.iel'U illl\91trn::: fltlflltl !~1..:J fl'U ! 'IJ'\Jfl..:JH' G)f .;J 

q q u o:u .. 

~mm:::l'l1J'Ut1..:imn11J1,11il1~1.;J~m'ti'11111it1.;Jiifft1.;J1.h:::m1 i myfio nwu 11 w1~.;J ~hjtfltl'LI'.i lfl!J 

~ v QIQ;'"'~ .i:::s. .c9.c!t QI"' d .d. 

'\Jt].;Jfll11:::1J1~'U'Ul1Jfl'U1'\Jllllfl1Jl'l'W1!~1.;Jfl'U 1rn:::t1fl'U'.i:::fl11'11'U.;Jflt] Vl'U1!1,11.;]fl'UtJl,lllf,mm:::nu 

i jJ & lJ} 1 ~ f O .d.Cl. Cl/ t/ 9/ 9) f 1 0 Q.I t/ 9' 9' i 'j/ 

'U~l'U 9f ..:J !llltJtJl,l tlfll'.i~1H'l1'1\,l'\Jtl..:i'Villlil'11'1.Jl'U l'lf'U fl111W..:J01'111'.i fll'.iYlloltl'l'fU1il'11'1.Jl'U '11 • • 
"~ o ..:i ,J'U ~t\J'W'Ulfl '111 'U~f!~ "1 '1"1 1~o'U'.ilfl!Jfl1'.i tU ~..:imii1,i::;1n~i'U '1~n~ mrl0iifll'.i'l1t'.J~1 tl~ '1 '11 

9,1 ii , , 91 

t l'Vfi 'Wu 111 u 1i 1 '.i ll'lfl~ fl..:J'W'U nntl 11,i'1tl'~ 1il 1~ 1..:i i1 u 1 -if 11J 11 vi 0 rw 1::: 1~t1..:i; ..:i~ 0..:i 1 :::11'~1::: -'him::: ii . 
lJl\91'.i f111 i1 tl..:Jtl'U '1iii 11'W'U11~1..:J~'U'l1o~tltlfl '1 uri1i 1 '.ilJ'lfl~eJ'U ,i::;ih '1 '11rir-rn1ifo~t1ff1,J1'n'U 111 { 1 

q q cu cu q 

'j/ llj 'j/ "' llj ,,, 
'I.Jl'U !~ (fffll'l11 tl !'.i1'.i'.iW, 2547) 

q q 

"' 0 'j/ 'j/ i I ".c'I 'j/ 'l . I llj .?I "' ,,, 
,i1nm1anot11.J'UlL'IJ1fH'IJ11 'U'ifl..:JlJ VLff. 2541 !'\Jlm 1'Uu1:::tYJff rvw ua::;1uumt1V1'U1i 

q • 

. I llJ 'j/ "' di llJ '"' "' "' ,,, 
'1lflu1 :::tl'lff !\91'111'U9f ..:J !lllJfll'.i'.i'lJ'.itl..:JrlWfllVI 1:,'ll'JVl'U 1i 

• q 

' . " 
~tll ifo ..:i fl'.ilJ'U'.i:::m;..:i !~tlclfl'.i::;LUtl'UTll'Yll-l ~ 11l fll'j 'LI fru~hvi tl H'Vj ,Jl'.iW lfll'.i 'U 11-if 1q..:i'IJ11~'U 1 u 
".c'I ' 'j/ "' "' "' 1 ~ 'j/ "' "' "' u VI.ff. 2545 11~1l'Jfll'.i'\Jfl'l1'U..:J1.1tl'.i1.J'.ifl..:J !'.i.:JlVll:tl"lflfl..:i'Ull l'Wclfll'H'Wl:::Vll-l1i VI.ff. 2545 llo:t 

q q 

1::;L'Utl1J17~1l'Jfll'.i t'Ul'll'\Jfl'Yi'U.:J-croi' 'lJ'.itl~ h ,HVl7:t~fln.:J'IJ71l~clfll'.i !Vll::;~'U11 VI.fl'. 2545 (ll 'IJ'lJ~ 
q q 

• ~ V 

2) ".illJ1::;l'J::;nm'Vicl'UUJl1,Ji11u1t-if1'111::;mw 11 1$Jcl'U 1~l'liinnu11-if1i~Eu 104,717 ~11~l'JffllJ 
q" 

'J I I I o; o' 'j/ ci O 'j/ 1/j 'j/ • I 1/j 'j/ o; 

! '11 ill VI 0UlJ'l'l'U 1i fH'IJ71Yl'Ull'\Jl !~lll'illflu'.i ::;1 'Vlff !\91 'Yi TW 
" • q 

d ~ .d ti 
2533 1rn:::11m1'1J'UYJ:::tut1uvl 1m 

,:S d O j/ ~ ~I 
9f .;J lJ f1 Tm ll'IJ llJl 'ii 1 fl g111m1J cl u 

~ ' 

'W .ff. 

"' . I "I 'j/ • 'l 'j/ • 'j/ ' ' "' ,,, 'j/ "I 'j/ I "' 

'U clfl,Jlfl'Ufl'.ilJu'J::;m !~Yllfll'Jtl'U illl\91 ! tt'U ll'\JlVltJUlJVl'U 1ifH'IJ11 !~'1 lflU'tt o..:Jl'lflrn 
1 U q q 

V 

'U'J ::;lJ .:J1'lJ'J cl..:JU(llt'vil'W'U 1~tifl1Hllfl1".iU".i:::: mu .:i 1utiuf 1rno'IJ cl.:J'U'J:::mrl~'Um..:i i 11lllfll".i 
' V 

"' 'j/ "' 0 'j/ "'.I 'I 'j/ .I "'llJ "''j/ "" "' 
';j'I.J';jt].;jf)..:J'IJ11Yl'1:::'UlL'IJllJll'J..:J1.1".i::;rvm rrw ,i::;\,1cl..:JlJocl~'11fU'lffl !1".i1.1".ill'JUH 4 'lf'U~ flt] WSSV, 

q 

' " ' 
YHV, TSV u~~ IHHNV 1~l'Jfl'.ill'U'.i:::m'il::::fflJ\ol1tlV1..:J'l'lflUii'W'U11fi..:J'IJ11'n'Ull-iflYJf)fl'j..:j tviti 

q q 1 1 

~ ~ i .<:::l. 9) 'j/ O I llJ I .c:1 I Q./ ef: I 

\91 '.i 1 '1 ff cl1J fll'.i \91~1'1iflm 4 'lil-l~'\Jl..:Jl,J'U 'il::;Yllfll'.i fflJ\91111ll'l1flUl..:JYl~llJ\91 '.i 1'11.11,11'U1Yllfllf11ffl'Jl'U . 
" ~ . 

m .:Jl'Vl'W ~1'U\9l'J1'1'!:l1,11'U1111tllfl1rltll'U'Hl~ 1 m;u 1rn::;~ l'Ul,l'j 1,i-cr1,11u111lfllfllffl'Jl'UfllOl'l n..:i'Vi 
~ u (lJ q 

~ . 
l ti ~cl ,J lflf)U l01J\911tJVl..:J'1:::~cl.;]f1fHl'U 1 ia.:ifffl l'U tlfltl'W '!:l\911'Ul'nfl'.ilJ'U".i:::mn7'Yi'U ~, 1l~'U 

• 'j/ "' d. .I 11J 'j/ o "' 'j/ 'j/ & 'I JJ 
".i :::ti::: n olcll'Jl..:J'U 0t1 15 1u monrnu".i~m 1~'Vl 1mrn 11,i fft1m ".i t1iJ".icll'Jllo1'1.:Jcll-ltUWl I mn'l-l \91 ".i m . " 
t.J l'l'lclUlJ'W'U 11 fi..:J'IJll, 'U~llU 'Ufll'.i l'Vll:::'n'W 11 ~1'\1l,j1l'J~tl i 'LI (J.Jl~'U 1'1f'li111i 1rn::;1.11mr1 iY'Vln1 'lffl 

q q -l q 

a., ,,, 

Vl'U1i. 2548) 

praparsiri barnette 
'j/ 

'11'U721 18.108151 
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1. Shrimp Improvement System. 88005 Overseas Hwy. No. 10-166 Islamorada, Florida. USA. 

33036. 

2. Syaqua 1100. Moraga Way. Suite 102. Maraga. California. USA. 94556. 

3. High Health Aquacultrue. Inc., NELHA. Kailua-Kona. Hawaii. 

4. USA.Kana Bay Marine Resources, Inc. 73-4460 Queen Kaahumaun Hwy. Suite 108. Kailaua­

Kona, Hawaii. USA. 96740 

W 1 
v cv do , Q. 

6Uvl'il£li'llmrv11u1v1Ht1U 

- I IJJ IJJ !1/d "' 0 !II !II ,1 i ., ""' ., "' .,j 
u1~t'l'lfl' t'l'lcJ im.Jfn'HlfHIB'U'Ult'lllfl.:J'IJ11mrnu.:i 'Wt'lfwnw·1m1h~mw1l Vi.fl'. 2541 t'ViB . 

jl ' " ' 
d 'j) 0 d.,. I QI ~ i d O 9 .ii ~ 'j) 0 

f11'Hi:'ltl.:J'l'l~!L 'l'l'Ufi.:iflcllm'l'lu 'j~i,''Ufl'Uutllm 'Uf11'j L(ltl.:J'l'll t'YIJ:,,lt'JJ:,,li:'l\91 i:'l~ t'j;j 'i lfl 1f1;J\9lfl\911Hi:'l~ ,Jlfl 
q q u q 

ilqJ'111f11'J'J~'Ul~'IJB;J 1rn~1U~;J~1;J'IJ11 (White Spot Syndrome Virus : WSSV) Hi:I~ hm-11 
I 'j/ I I 

mi1B.:i (Yellow Head Virus :YHV) 9f;J0;J'IJ11i~tr!'W1:Y\>11'W1~1.:ii'iuihJ1Vi1 lrnml'ii (Taura • 
syndrome virus: TSV) m~1h~t'l'lfl't'l'lt1 hmrn-i1tflt1iY!Hm1mffc1tt1cJB£JNmflhJ'l'll'llBm!m 

d 9'3)3' ~Q ~da., tld c'&3J Qlf)"j},..t Q.lt/:, ~ 
t'U'W mm \91 111m'IJ 11'Vl\9l~t'lfBlJB\9l 'J 1m11>11t1CT .:i 40-90 t'llmt"ll'IWl "If .:in.:i'IJ 111-J i~d'lu ir1>11m1>11.:iou 

q q qJ ~ . ' " 
']J"U~H 'J nih1 W1JllJ 1 i 'U 1J 'J ~ l Vlft't Vlclt'Vl 1Yiun 11'\J'U'ttfil'U'W '11 i:rni l W Ufl 11 'W ll'U 11.l i:'l l'\'10-HJ 1\91 m~iJ 

I 1 • jJ 

VI.ft. 2235 tt1Bti'.lm_h~mw 300 n11iJYi~1mrn11Bfl'.i.:Jll'1Jt1fl'Hfl'10c1'ficJ1ttlwi'.l0.:ittm.:i tl1m ' . 
" ' p 

ti'iu.:itilw'llmll'1c1.:irn U'J::::mwiJ VI.ft'. 2456 1~um1tl1t'UlUl:'l1 t 'U1ti:'l~um~w95.:i11 i:r.:i,11ntl'uil 

" 
'Jltl;ll'Wfll'J'i~'Ul~'IJe);j !'Jflli'WB'W'i:YlJBln~,i'Wi'W'll'J~l'VlfttVH'J y]e)l_JllwiJ YI.fl'. 2520 t~Ufll'Jtill'IJl 

um~fl'.j m;cJ~ .:iiit 'Wfl ll'U~ i 'U '\'11Utrnvl! f11 hrntl 1t'li'rn1,11nu1 ~l Vlfl'i:'l l 1l 'W 'j l~tl1'U 1ll'U'W'llm~ . 
" " 

ll>ll~ 1 ti'ic1.:i ~ lei ,J lfl'W 'W t~Ufll'J'U ll.llH'i:YlJ~'Ulj'IJ 1m~'li 11.:iu m~ fl'.j m95mrn~um~flBtl'IJB.:J 
q q q q 

I 1.)1 I 'j/ 

U'J~l'Vlfl't 'Viel fli:'l lcll 'U'U Ui:'l Wlfli:'lflJ:,,l(l'lJ'l1l1 clfl11 um~fl'UflBf.l 95 ;I l\9ll ~ llli:'l~l 'U BB1 BU UHi:'l'Vll i 11 
q qJ q q 

jl jl I ~ 

u i:'lllvJfl~l'Ul'l lcJ 1 u ,Jlfl'IP f),Jfl11Li°ic1.:.iu 1:rnrn~tfiB'U~qj~lJ1fhJ ,JlflH tt ri .:itl 1 l 'U 0;1 ,Jlfl'lli:'lllvJfl'Ufl 
' ii al 'j/ 

ec1uil 1:lcJ~ f 1c1 ti'.lmn~t tt \9lfl nci'tl 1'Vi11-JV11 i ttUi:'l wrniinBti'Hi:'l~ l:'l.:.iriu tt ri.:itl l'fi 1 ·rn'lf1~ Yi1 i Muv.:.i 
q q q q q q (IJ 

I 'j/ jJ I iJ 

mm1u iH'M'W~fl'U nu 1 ~tw ~~ TtJB'W 'IJB.:ium~nrluti'.lei.:.inl1l1 .:.in~nu 1J i:'ll'lfU ~ 0u 1 mm~ .:.itl1 . 
f 'j/ f 'j/ I 

( ir'll'J1ru ;umn, 254 7) ti'i0.:.i,11n1:Y\Pl1tl1~1.:.iauul1.:.i'lfil~iu11'Ylmflc1Bvt~tt~h]mmrnn'Vl1 
q q q cu 

1 I f j/ I 

TI'W tf1~ f)'IJ'lf'W ~Yi ll'llJ l'J DU 'V'I 1~'W'fi1~ 9f ;j'lf'W~Yimm1 tlltl"l1~'W ti1~ir 'U ,J ~t'Ll'W 'lf'U~iutf viu 
q q q q 

" " 
m1mnm1 o 1unn u~.:i'li'W cr .:i trn~dJu'lfil~iu,rri ;JJ:,,ll:'lm~'Vl'U~B 1:l\011'W l'Wmi'.lo.:.i 1~ "' . 

~ 1 

1 ~ Ill .., "" <:t '3/ <:t ' '3/ 
g 'Hl ti 1 m 'lHl g 1'HHYU.l 'lf U ~ 'YI tl''i 1-urn imnJ 'tt lfJvl 66vl tl'l 'tt ft'i 'i l.l ft .;J 'YI~ rn 

"' "' 
' " ' 

U'J ~l'Vlfl't 'VI mflm '\Ju U'J~l 'l'lfl'Yium'J l~t1.:in.:imn~1 t\PlHflJ:,,l~\,l cr ;J cr~ t ~'U e)'U ~UliU ;j'IJe);j 

praparsiri bamette 

. "' ' 

!II 
tt'Wl 22 18/08/51 
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,wnMii~1'U1'U1h~mw 200,000 L1J\911fWl'Ut'Wil TI.fl. 2542 t'U'\JW~n~1'U1u-rl1.fmvi1Jmn,imJv1,:i 

C:GJ~d ,, o .J d t ,d aa. 

11'Plt11 t'U'l"l'U'l'l 500,000 1 (1.h~'il11J 11mt11Jo, 2546) 'lf,:iilrum'l'l'l"l1J'l'l,:iiuTI11.hm'll'v ti'U 1'Pl 
Q V ,, 

u tlcivlflu~~'l'l1tlm1m 'l,i'wiilqi111'il1n hm~m'Pl'il1m11t111i'-cr 

;: 'j/ ~ I 'j} 'j} I ef QI di d 'j} Q.I t/a,_ 

fl\91ff7'11m rnnn rn1:J,:immu1Jom11 o lV'.i flVo TW 'Plflo m11;Y1-n il '15,:JlJi;Yl!l'l'PllJl'il lflfll'.i 'll'Wl'.JlVi;Y\911lJ 
q q cu ,d q 

;1\91LLo~ iiiii;11<1ti!'k!m1 ri ,:i~1'U 1on 'il7f1~'11i1,:i 1 tlv,:i0n~l1i1,:i 1'Pl1:JiYmi'1n,:iu'lfu~,:i I ilu u,i ivl1 d ,:i • ,, 

'IJ fl,:jfll'j U'l"l 'imt 'illl'.JL'iffl 'l 1f '1'\911U'Pl,:J\P11,:J'IJ7Tillfl'l'l 1'U!Ol;l'.Jfl'l'l1'UflllJ1fll Lrn~ i 'U 'YI 7,:Jfl /;11Jf1'Ulll 
"' 

'Ul!'UlTitJUlJ~'Ullfi,:J'illfltJL1J!fl1~L~'Uf111l-!l 1 '.ifl'YJfl'jllJlff'l'l1'U!fl!;l'.J hr1 hfo-~fflf)tlJ 3 'll''U'Pl~ 
q q cu u 

,, 

riti 1 rn1 uu 1 ,:i uot -crh:im111t ff Vl11V-av1,:imn~ t1m1fl\911:YT1-rnn rn~l'.l,:in-:itflrn il n 'il 'll ti,:i ti 1 t mf!' 
q q q ~ 

irw 1,i'uri 

1. hfl~1H~.:!~1.:J'll11 

1rn'Pl1,:J'\J7111!t11rn\911U\P1,:J'Pl1,:J'\J71 ( White Spot Syndrome Virus : WSSV ) irlu hfl 
' ,, 

i 1f -crn-cr! 7,:Jfl111J!ffl'.J'l11V~flfl\91ffll1m11.Jfll'j L~l'.J,:jfi,:J'l'l~rnL~'U flV1.:J1Jlf1 'l"l1Jfll'.i 'j t1Jl\PI t 'Ulltl1J • • 
"'. I "' 'I I '::'I 'I "'. I "" 'I I ':'I "i 0, 

'l'l1u!OL'll'l'.J t'U'll'1,:Ju Vi.fl. 2535 !tat t'W'V11utilmfll t'U'In,:Ju 'l"l.fl'. 2542 trn\911U\P1,:J'Pl1,:J'IJ71 
,, 

tit1 i111n'Plr111mum ,:i ttHY\Pll'Wll1olV'll''U'Pl 
Q ,, 

"' 'JI 'I '::'I "' "' ' "" "' ' "' "" 'l "'. I t1\91m11mrnm1rn1:J,:im mu 'VI.fl. 2537 m1,:im1rn1;Y1:Jm1:Jm1 1 Vi'U'1l'U~tiooTHY'l1H t'U'V11u 
• Q ~ 

mt;l'.J uo~im11tlt1t1J1m tl1tmflrnn11'Plt1'i 'lf11 6 1~mmrn'llt11fll'HO'Plfl111t1Jl'Pllllt111n'Pl 

fl1llJi;YillliYl'.Jtl1~mw 63,000 UJ\911f1\9l'W !!o~l11t11fl\Pl1;1'7Hm1lJfl,:J'll11 (l. vannamei) 1rnt P. 
'U " q q 

stylirostris lf1'Plrl1llJLiYl'.J'li1£Jfl11 280 al'l-!'Pltl~~l'ii;YH{j t'l-!'l'l1leH;l'.Jl'l'lJU'j ll'.J11'l-! f11''Vit1Jl'Pl iu 
' ,, ' 

'U'.itl'l'lflt\J~'Ul~'Uflj1U'.iflt'l-!'lf1,:Ji] 'VI.fl. 2535 ~ 2536 lfl'Plfll'.i1~Ul'Plt'U~,:J P.japonicus 9i1lf1\Pl'illf1 

m1tl11,i'111ii;1\Plm'il1ntl1t1'l'lfl~u 'l iH101~mJl'l"l'UlJfll'.i'Jt'Ul'Pl'\Jt111'rn 1 utl1~l'Vlflt~'l11'U iu 

'J) "" i"' ' 'I 'JI fJ1l1ml'.J'lf'U'PI 'Plllfl P. monodon, P. japonicus Uo~ P. penicillatus Uot P. monodon 'Vll,:Jfllfl l~ 
,, ' 

'llfl1'U'.itl'l'lfl'ivw i-Wf11llfl'UtJ,:J'Y'l'Ufll'.ilfl\PI hflt'U11'1l''W'flfl'U 1 1~uri P. merguiensis, Metapenaeus 

d Q.I o' .c:l QI QI Q.I c1: ~ .di d 
ensis, M. monoceros Uot iinfofl'li o 1Vflll'.J'Y'l'l-!1i lift~ i'W'llW~l'Pll'.J1fl'Ul'.J,:JVi'Ui;1'~1'Wl'll''U\Pltl'l-! G1 'VI 

<u • I 

" 
1'll'W'l"lll1~'1Jfl,:J hflili~uti Palaemon setzferus, Euphausis superba, M dobsoni, Parapenaeopsis 

stylifer, Solenocera indica. Squilla mantis. Macrobrachium rosenbergii ll~~ ~Of1'11ml'.J'Jl''W'Pl . ,,,, 
(FA0,2005) t'U'U'Jtl'l'lfli'Vlm!1JlJf11'.i'.i~1Jl'Pl'llfl,:J hfl'b''U'fl'U\91-rn~uml'.Jtl YI.fl. 2537 'l'lNfllrl 

,, 

~~1'Uflflf1ltotM\91,:JUi<o',:i111'Pl9tlJ'l"l'.i q1111uflil'W i;Y~'\Jcll 'Ufl'jfl'11i'J'.ilj'jl'lf 1rn~U~\911U fl1'U 

mr11~11<1~1'W\91fl'l"l1J~<o',:itt1\P1\91{ ,:i fll'.i'.i~'Ul'Pl'llfl,:J 1 rni,:in~11rit1 i11tn~m11;Yru1~vt1v1~mn 1 u 
'U V 

" " " 
f11'.il~l'.J,:Jf11flm~l imh~L'l'lfll 'l'll'J l\P1£Jfl1llJ'.i'Ull'i 1'll fl,:Jl11eHrn~fllrnilltffmfl'Pl~'W 1natfl£J-Hl'U 11r1 

q q q qJ ti 

' 31 'V 'ii • 

'111m aB,:J'Vllfll'.J'j::;'lJl'Pl t'Wfi,:Jfla 1~ l l 'U ti 'il 'il'U'l-! 'W 11 rl\911ll'Pl,:J'Pl11'1JlTVl'U t 'Ufll'.i l~£J,:jf),:Jflo 1~ l'l'lfl'W'l-!'Vl 
q q q q q q 

j/ j/ I j/ 'j/ 'iJ 

ui r111'!-)1 uu '.i 1~u t1~tiuq~mmrn::;'Wu -nn n 1~1'.J~ i ui11um1:JU\91,:J!L~l~fl'Ut1'WV1V'l-! 'il'W o 1 Eu il 
uatl'l'U u~~tllf11ftl11-ffHV'U 'il~iimrn lV'\Jti-:iri-:i h r11>11u'f11'Pl11'll 11mnn111h,:i 3u 1 

tP"i.H 2 4 g O 2 0 
1/lb~Q 11 

praparsiri bamette TT'Ul 23 
~. z_ /tL.? 
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tr1m~'Ut>-:t lrn 
" 1n~'illnt;fll;1fff (SEMBV: Systemic Ectidermal & Mesodermal Baculovirus) 'b"W~ ~ 

" " AfltHfl (DNA) 11.Ji1.:i'\Jfl·H'~fl1iluul'i.:iii'\J'Wl~ i1-nyn111;fl'l11rtt~fl.:j,J1t1J1W 1 1l'i1 i~t1iir1111w11 
,.,, .. ,l ,:"1.., 

270 - 290 tJ1 itJAlJ911 1ff'\.Jffll;J''\.Jtlf1"11.:J'\JflWlffl1.J1t1J1W 110 - 120 tJ1 itJAlJ911 A'lffl i11ffff11J11tl 

" ' 
vi1"'11t11i1fl1~flH1 'M\1.J~fln 

,!I "' 91 Q,!I I: ,!I Q,!I y 
A'INfln fl1t11tff11.:i11J~rnfl~ 91fllltJ7rtt"'1fl.:JU"'1tAll~rnfl~ i~t1vi1 h1 

'W11rl~tlff'\JflWlrnif tJ11J 191 m11'U'il\1t1 i 1r1mm1mY .:im91mm1 i~i~t1Q'.:i~1ilu i 1r1'iltii'1mJrutii 

,d .c:::. .a Q,I .d.c:::.J~.c:::. .c:::. .c:::. ,d 

~1-:i ff'\J111J 111w1,J "1flf1"1f1'1:l Wt~ 1.:J'VlAf)~'\J'\.J um~ 'il 1f1r1111J H~,J f191 '\Jfl.:Jf111fft fflJUr1"1ACJftllJU"1t 

"Wflff"Wfli'ff~H~tJn~ 

tllfll'I'Utl-:1 hfl 

Y.J£'9,- .c::tQ.I 4 .cl gJ t o' 
fJ.:J'VUlJ'\.J t 1rl~1.:J'\J11'iltlJ"'1f1'1:lWt~~'\J11'111fl~1.:J'\J111J'\J'W1~1fftJH1l;J''\.Jtlf1"11.:J O, l - 2 

' ' ,, 'J,I 

il"'1iltll911 uff~.:ii.:iflTrrvi 2.1 Q'.:iihilu i 1r1i1u~.:i~1.:i'\J11u'ild1t1fl~1J!nwr:i1'1lrn!mnt1'\Jfl1J1.fo 

" ' 
iiliiu 1.:i~~i1 ntJfl1'1111"1~"1.:J1J1.:jrJ1.:JV'11JQ.:Jviiimm1"'1flf)fl111J iilflflf) '111fl"'1flf1rl111JU~1 ill 

u~.:ii1 i1~1J'e19111f111911tl'\Jfl.:jQ.:J'11'1.:J'il7mn~ i 1r1i'\.Jfl~t1rn1mi.:i1it1.:i1rnt(J~f11"1 i '\.J'lf1.:J~iimmfl' 

'11'W11'111mJu91nMtl'n~~~flt1tJ'WltJ ~ u9111m1911t1'\Jfl.:JQ.:i~.:i~.:i 80 - 100% mviu 4 - 5 1'\.J 

,,; "' 'I y . I... y 0 ,,; ~ ,, "' •• I .. I .ck 
fl1V'l'V1 2.1 "1f1'1:1Wt~1.:J'\J11 t911IJ"1flf1'\Jfl.:JfJ.:JfJ"'11~1'YIIU'\.J t 1~911U~.:J~1.:J'\J11'il1f1rt111JU '11.:J'l1'\.J.:J 

i.:i'l11~iuY11[1 <m~riw i~v ~'li1t1fl'1ff9111'il116 ~1.1.Jmm m11u'Y1) 

" 1dfl.:i'il1n i 1r1i1u~.:i~1.:i'\J11iimm19J1J1'illf1, 11ff i~tii 11ff'lf'U~U'iltl111,r1n~ 

nJ~t1tJU1.J"'1.:J'Yl1.:J~t11ifffl1~~fl 'W11rl~tlff1J11J 191 U'atln~6'Url'~4'1-li'l-l'W11rl~tlff~~fJ1Jff~~ffU~.:J 

praparsiri barnette 18/08/51 
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y ' 

i1~iril11~u~1£Jir H&E '\Jt1~e:i1£J1:~1~ "l i~uri m1e:in t9Hlft1~m..i~u~m:tm:mm1 01£J1:i111~ 
y ' 

d ..!{ f c::i, 1 QI a., ll)_ I ..::9 ~ ,,,I 
ll.l\Pl!i:ltl\Pl 'VIO'Vll~1\Pl'Wtll'111'.iff1'W midgut ~'W~H t'\Jl'We)WO lJ'.i:m'Vl mi: antenna! gland 

2. hr1Mlt't'iilel~ 

1 '.ifl'l111'11afl~ (Yellow head virus : YHV) til'W, 1'.iff'lf'U\PlU'.ifl~ff1l~i1ty'l11 htn1J 
'j/ 'j/ 1 'JI . 

e:i\.lm"H m n.1m1 tBcJ~ti'~ l u'Vl11'rn1;a ihwnwm11:1Jl\Pl'fl1 ~11 '.ifl l u ti'~ni'!w11111B£J~ l uiie:i~u l u 
q q q q 

I I 'JI I 

2535 11'fl111111t{e:i~11Ju mm\9111<t11 l 1rti';incn~ 1vitBtM l u iie:i~u \911£Jl'11'Vlflniimr1 l uV11tl1m;a 
q 4 Cl q CU 

y 

i~uri 1h:mffl'l'l£J i~111u flu 1fl-utcifa m1mcifa ~u vHhJTimf 1m:11£J\PlUll.l ue:in,11n-uu;im1tn\Pl 

1 GJ 'JI "' ,,j "" 1 

'.i'fl t'WfJ~'lf'W\PltlUtll'l'lt'lfU Penaeus merguiensis, Metapenaeus ensis, Palaemon styliferus trn: 
y ' ' 

Acetes spp. trn:'l:l\911'Ul'lf'U\Pl0U "l vi11Jm'l1M:'\Je:i~ h'fl111mt{e:i~ l'lfU 1~ti'll.lffill.l tj'lf'Ufl~l~ "l 

110:mvhilv lu'1'111'ml.11fll'WUfll'.i'.i:1.Jlfl'\JO~ h'fltt1mao~~f11~t1iff luil 'Vi.ft. 2538 mii~l'.ifi 

\91111 'il 1nm1 flnm l mn11aTiu11 l'.i'f1111mt{e:i~11J u mml9Jlll ht' 1~11 cn£J'll''U\Pl\911£J i~uri P. 
y 

vannamei, P. stylirostris, P. setiferus, P. aztecus lit'!: P. duorarum m1~'illil i~f m;e:i 

(FAO,2005) 

tr1 nw.i 'll ~H 1 ·rn 
y ~ 

mm\91'\JO~ l'.imfl\Pl'illfl tl111B'U!Ol1i'ff (RNA) 'lJ"W\Pl ssRNA !;e:ii1fff11111-1ae:i~ t;e:iil • 
y 

'\J'Wl\Pl'fl111J£J11 150-200 m 1m1.1\.11 !Jur-hrYu6nm~ 45-50 m lutlJ\91'.i mm1t1~\Pl1;e:ii~u1nw 
" 

~I:~ Q.I 9/~.:!t ::!..:'i 

l'H~Ofl \.lell.l'WlllioO~ 01a1:m1~!lJ\PllllO\Pl 1rn:tl.l\Pl!otl\Pl 

ellfll'.i'llel~l-;irl 
y ' ' 

11 'fl'll'"U\Pl"W 1~ an\9111.1 a11E1w:'\Jo~n~viil1a91 ~ ir n 11: ov\91 rn 1 :JJ'\Jouii o~wi 1ti'~iliYCJffl a ., • 
cl 1 QI .cid ~ .:!t w ti..' I , ddd ~ QI 

l.lO~ll'!l-A{1'1'W'H1l.lmmrn~ t'W0~'1lfl\91U!to:\911JOel'W (hepatopancreas) l.lff91\Plll1t'IO~ mrn~\Pl~ 
' I 'JI V 

fllTIYi 2.2 n~vitiJ'W l'.i'fl'111lliaO~'il:lJ'\JUlfli~U~'\J'Wl\Pl!~mJlcJ 25 1'W,j'Wl1''ilU0~1''.i:l.llW 70 1'W . . 
n1~~1-tlu 1rn111mt{o~iruwu11n~\91WOUUi1\Pll~11\PlcJl~nm 2-3 1'Wfl~'il:\911£J11l.l\Pl'Utl i;l111j1J . . . 

I I 1 I 'j/ 
j QJ ~ d,c::i, QI 'j/ _, QI I .c::! c::i, dj/ q q ,::!i 

t rn111mnel~'l'llfl\Plil1Jrn0W1J'.i:mw 50-70 1'W flO'W'l'l 'il:l'.illl.lm\911£1 ill'HlU 07'111'.i'il:t'l'i'lJ'\J'Ul.llf) • • • 
' ' ,, 

~\P'l~Ofl'Ul1olcl1'W m1~'illm1lJ'ViUlJfl~\9lll:J ()\,l'.ilfllrnlcl'il:1ifo,iuov1~'.i1\P11~1fil£Jl'Wnm 2-3 1'W . 
' ' " 

'.;I ' "' -1"' "' 1 "' 0 9 '.;/"'> "' 9 "' '.;I m 'il:\911£Jl1 l.l\P11J0 llJ011J'.i £Jut'Vl£JUfl 111.1'.i 'Wtl '.i ~'U 0-;! '.ifl'l'l'l'll t lHf1\P'l'fl1lml:Y£J'l11£J t 'Wfll'.ilorJ~ fl~ . . . 
f)o Wll'Ylfl'lf'U\P'l 'l'iU11 l'.ifl111!11aO~l11 i1tfi~\91lcl'.i 1\P1!11!lt'l~'.i'WtlHl.llf1~l:Y\Pl llo:fll'.ill'l'i'j 

q, q q q q 

ii • 'j/ ' :ii 

m: ,iw'l uriuY1m'.itB£J~ll~o:tmci~,1:11111~1mn 1 u1:a:11rn "l Y1ilm11Ba~1~ 1~wi"M1:11rnllfl 
y " y 

ci1mhu0£J 1 ll~Mtl~'illillJill'.i~\PlHUo~fll'.il~£J,;j~,;JlJl!tlu1:uuciwu 1Utl£Jil~ M~e) li1:1J'UU\P1 
y 

II 1JU'U ll1 lJU 11£11-l l11 l 1f fll'.i ll'l'i'jil'.i: '11£J'UO-;J 1 rntt 1lli a e) ~ o\P'l'fl1llJ'.iUll '.i ,;j 0~ 11'1t1:'l:fll'JU'Vl'j . . 
lJj ' '.;I "' 

m:,i1£J 1l.lt111~'\J11~mn mmiuqflmfl "l 

praparsiri bamette 
'.;I 
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m11ili:1il't1 ht1 

"" Yd?(.,. "' ... .,y.,,. .: a "'1 
'VW1Tiff fl1 .... '\J fl" fJ"'Yl!lJ'U t 'Jfl'\1 'Jt'I-H'rn" 'ilt'Yl1 'tttfWlf11'J \Pl1t.l'\J fl"l'U flWflU{lt!CJf{l{I 'U 

fl1t.11t9i1" "l m11u'il~t.1m1111t11P1'J'J'il~fl1Jt~~uih:i~'l11tm:i1Jn1Jm1~mm1u"tv'm1m11P11t.1~ 

tn~t'U 1rlfl11m1t-ntlty'111f11'Jlfl~ 1H1'111mffo"l'Wtl'il~,julu..fu~IPi1" "l .... 1J111fo~ihj'"1rlu 1Hl 
., ., ., 

.::id .d .c:::! O \I) 1.d. ,=!I .Q~ d, 0 jl I 1 "' 1 y I y 1 
'U1Jf11'Jl\PIW1Jff'U1 tl.J~ '\1'Jfl1Juty'111ff'U7{11J1Jflt.l 'U'Jtt.ltU'Jfl 1Jf11'J '\1V1'111'Jflfl'U'\J1"1J7fl 'U'Jtt.lt 

4 ,.. ,: ' QI .el~ o' .d ''1...1 4 ~ ' ' .d.c::t 
l~fl'UU 'J fl t ~m ~ .... 1t .... 'U 1J fll.J fl'ilt1Juty'\11'il7ml .... {l"fl\Plfl'U 'Yl\PI 7t.l{I" t ulfl{I fltJ .... 'U 1.JflU{lttJ fl'Yll.J!{l'U 

I ,.. ' .d ?t ~ ' ~ .c::1,- ~ ,.. ' I .d A d 
mt 'il1mmt1mmt1 i ~m ~ .... 1t1J fl'YlllJ u ~u 11uu"t~'U 'Yl 11t.111 rnmffm~ i 'Jfl "l "fl171Jfl'Yl .... 'UU '\J" 

" ' 'J) ,, ,, 

u '11 ri"t~ t.1"liihfo1~ t.1"'111.J 1u tl uu\Pil iu '11ri "tl 1'11 l flu 7'il7flfl "fl" '\J'U 1~1~t1 
' ,, 1 ,, 

i111tiui11 flmmn~ 11fltt1m~fl""l "t1111J1nw lii1~ulim11~t.1" 11i'l1mutl umn 

' ' ., 
m .... li 2.2 "fl1:!WtQ"fJ"7~7ll~~l;fl 11i'fftt1mifo" (Q"fl"1~7 3 ~1'Yl1"~7'U'\J17) (Flegel, 2006) 

3. ht1ris11 
' ., ' 

hfl'Ylflj1 (Taura syndrome virus : TSV 1rlu 1 rnli1n~'il1m;1fl 11i'ffllff"frnmt'Yl1J9iflm'J 
., ~ ?I 

l~t.l"Q" 1~t.1m .... 7tQ"'\J71U'l1cifvlfl 'ttlfl Pacific White Shrimp (Litopenaeus vannamei ) CJf"llJ'U 

_,t "' 0 1 yy ,ii y "' ' y "' ' 
llJ1'111J7t.1'11clflU€1~'Yl1 '11fJ"111t.l~"tl" 90 % tmtlflt.lff'J1"fl111Jlfft.1'111t.lfl11 100 {11'U!'l1'Jt.lty~fl{l{l1 

., ' 

ff'11 i' ! 1 u f_J11ff1'11 m 111m11~t.1"Q"'\J11 l u '111 tt 'Ylrl'!flt111~ fl1 1mt1 rlu iJ1trnr1liti' u .... 1Jm1 'Jtrn~ 
., ., ., ., 

'\Jfl"!;1flil1rlufli'"urn1J1nw~1111Q"lt1~nrn11itl1'Ylflj1 (Taura River) lutl ..... ff. 2535 1rn'Ylflj1 

ff71J7'Jtlflfl1,r1n~ 11fll'Ufl" Penaeid '\1{11t.l'lfl4~'\Jfl"fl!1Jlf11!mtflfl hmum"1'Ufl"'\J11 (L. • • • 
, .,. llJYl y .,,. a llJY , 

vannamei) , P. setiferus tmt P. schmitti 1mtff71J7'Jtlflfl t 'Jfl t~ 'UfJ"'lf'U~fl'U "l l~Ufl P. aztecus, 

P. duorarum, P. monodon <tl"fJ"1~1), P.japonicus !mt P. chinensis 

a1m\JJ'Ut>'-' ht1 
., 

hfl'Ylflj1'\1lfl 1 'Jfl'l17"U~" (Little Red Tail) '11lfl 1 rn La Colita Roja i1ff1m~'il1m;1fl 

Taura Syndrome Virus (TSV) f~fltjlumfltJfli''J Picornaviridae fffJ" Cricket paralysis-like virus 

praparsiri bamette 18/08/51 
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?t 1JJ "' "' o' d 1JJ "' ,d.,. o' d .,. .,. 31 • o' 
!lJ'U tTHY'll''U~fll'Hfl'Uttl n1ff (RNA virus) 'V11Jffltlfl11tfl'Uttlffltlt~tJ11J'IJ'U1~tff'UH11:l''UtJmn~ 30-

'i .,. - I ' 1JJ '.,. "' y .J "' ,, 1JJ 'i 
32 'Ul t 'UtlJ\911 1llu11.:JU'IJ'IJ Icosahedrons t1J1JH'U.:J'l-!1J (non-enveloped) C)f.:JnlHIJfl~ 'U tC)f t\91 

.ci r1 QI y d.c:i. .l .:A ,, , t14 i91t 4 
'rn'11ffC)f1J 'Ufl.:J!C)f{I (l'l.J H'U .:J 'Ufl.:J fJ.:J'Vl\91~t'll'fl t1Jflt'IJ1~!C)f{I {!Wfl'l.J \91'll''U!1foflf1 ( cuticular epithelium) 

i.JQ.I <I .c!I olfl'JJ o,91 o'il!:i ~ r ,l , 
'Vl.:J'Vl\9'11W1.:Jfl m -rnn m tff 1-rnfl~mm1imtmtt'ViltflT1111 m '11!C)f{l{ltf1~m'U'l-1tlfl1Jt'Ufl\9'1W 'U 

t "1 ,,.::1 .l ..;. .J QI 1 j) 4 " .l .dQ QI a Q ,. ~ ~ o 1 y 
'Ul.:JflH'Vi'IJ t~'Vlt'U flWfltf1tJ1'Vi'U \9'1tiJ{lflf) tmtf1(111Jt'Ufl(lltJ'Vl\91~f11JWfl1JH1 t 1fl'Ut1J'U fflt'n~'Vll '1-1 

'J) QI t1.l 4 .ct Q 4 !i,/ lq g} I g,I Q Q .l I 

fJ.:J'Vi 'U 1l'W'Ut1Jfl.:J'll fl.:J n1iJfl t1J 1 mi '1-1 'U flt mt 1\9'1 t ~Uf1fJ.:J 'IJ11u iJC)fvlfl\9'1~t 'll'flil 1mmt\9'11 ti 

01m1,io~ hfl 

L 1ttltti!tJ'IJ'Vi"1'U (acute phase) 

"' "' , j/ QI I QI d'.d O I Q 4 j} QI ,. ~ 
1Jf)'1tm~ 'Uf1-:i1tlflfl'U1ttlt 2-4 ffi1~1'11'Vl'U1(1.:J'IJV~'U 'l-11flf).:J'IJ'U1~ 0.1-LS m1J t 1fl'U • • 

JI t 'jJ 1 1 1 

91 o .a 4 ..c:::.. ,91 ... 1.!t gJ a .ct.c:i. QI 4 .c.. o,Y ... 14 .c:i. 'J/ QI 

'1tt'IJ1'V11{11tlt'UVWV'IJ1!1W \91!u{lflf1!!{1t f1(111Jt'Ufl{lltl'Vl\91~f)'IJWV1JH1 'Vl1 'l-1!U{lflf)'U1J fJ.:J1Jf1'1t 
1 1 'j/ I JI 

\9'11t1i1.:i {lflf)flll'IJ i1mJwtfl'U vi u ""~.:i 111J~ fl il'W ;u~ .:i vi in~ '11nm1 vmff'IJ'IJ v.:itC)f{I ii' ;u~.:i, 'U 'lf'U 

N1'1-1'W.:J U'Vi'U'l11.:J tmt1ttl1.:Jf1'\J1J.:i1-11J~ 1-11m1t1n;';v hw:h i1T11-11.:iu~.:i (Little Red Tail) i1f1'l:1Wt 

1 ' " " 
Uff~.:Jflflf)~1U~.:J'l-11V'll'1J~ (m'Wvi 2.3 tmt 2.4 ) ~.:ivi~~!;vti!tJ'IJ'Vii1'U'1t~V'U!!fl 11tl'U1 i~ti1iiij 

.c:i. t1 d .c:t .;_, QI .Q .. Id ... I .es JJ 91 d .c:i. .l QI 

'Vlfl''Vll.:J tmttC)f(l(l!1J~ff (chromatophore) mt'11tl'V11\9'11m~m1tu(ltJ'UUuM'IJV.:JfffJ.:J fJ.:J'Vl\91~!'ll'V1Jf1 

1iin'Wfll'l-111 l111 ~"'11 iflijijfl1'1111 iJ(lltJ1ttJ1.:Jf1f11V'UU{lt!tJ1 1t'l-111.:Jf1111t'U1~'1t'Vi'IJ~.:J\911tl 

"' -1 o' d o' 
V\9111f111\9'11tl 40-95 !uV1!C)f'U\91 

' ., ' 
fll'Vivi 2.3 n'.:i'IJ11t~t1.:i1m.fo~'W'Vitri'U i1flnv11 ('ll'{lfl tmt'Vi1t~fl' , 2547) • 
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' ' " 
11wrvi 2.41-:i,i11'Yiti'.ltJ lrn'Yrn11 ff11111Y1rnnnvJ1{1.1t~ti-:iitJi-:i-ni~~tti-:im11 (mY1ci1ti 1~w 

y, <I .I"'"' <I 
fj'lf1tlfflff\91'i11l1W ~'i .IJt11ff'i 'Ul'ittJ'Yl) 

" ., ... ' 
2. 'ittltfll'i'i'Ut'lftJHltJ (recovery phase) 

ti'.ltJ'ittlt~i1i'ffHltJt~1~ lymphoid organ ,iv-:i1-:i~'itl~\Pl7mnmttiturn ti'.ltJnm 2-3 

., y ,: y y d llJ y "" ,,,,1 .,. 
'JtJ tllt'lftlfftffl.llJlflfJ,:j,lt'YltltltJ\PIW fJ-:i'Yl'itl~\PlltJU{ltffll.ll'itH'ltlflfl'il1.J !~1lt1Jtllfll'i~'\JtJ'n'itltJ11l 

" " ,,, .c:i,,..:!I, ..:!I.QI~ .a-~ 
t'\Jl~fll'i\Pl~t'lftJ'ittltt'itJ'i,:j ({1{11 t'itJ,:jUlJtJ, 2546) 

" ... ., . 
3. 'ittltt'itJH (chrome phase) 

ti'.ltJ1-:i~1v~mti111mttit~ 1 tmt 2 ~-:i11'rntff~-:i1vti l'ifl'n{IW"l m-i-:i~ttJ~vn 

tiv itt'tn~~~~l (melanin) (m'rl~ 2.5) mt11wi11tJ\Pl11.1ttJ~tJfl 1-:i~Y11.JitJ'ittltrl'm11 iiJih~~ff 

' .l"I llJ '"' "" "' "' .I "' "' Y llJ Y llJ ' u~-:imt,iw t1J{ltlfl 11.1tJ1.1 1.1m1ntJm-n11tmtY1()\Plmrn1Jfl\PI mti-n"-:imnfJ-:i"vnm11.J i~,it 11.1 

d d O d .a " d~ ~ i ~ ?I ,. 11) I QI 4 0 i y ... 
Yl'UtlJ~ff~l'YlttJ{ltJfl tmtfJ-:i'Yl\Pl~t'l!'tJ tJ'ittlttJ1ltt1JtJYl1'nt'\JtJ,:j ! 'ifl ttJ");\Pl'JtltJ "7 'Y11 'ntfl~fll'i 

uY11mt11w,iv-:i 11fl i~mh-:i11~t~1 

1 I I i/ 

m'rl'Yi 2.5 iin1:JWt~~~1'YiY11.JitJQ-:i'\J11,i1ni'Jt~fliff'Yi~~t;tJ 1rn'YltJ11 (Lightner, 1996) 

praparsiri barnette 'nUl 28 18/08/51 



29 

,, ,, 
l rn'Vltl1l~'ifVnJfl1-Hl ';jfl 1 uufru1 Taura ,.h~t'Ylrl' Ecuador ii '\"I.fl'. 2535 ~e)lJl tJi'"J~'IJl~ 

1 uv'~tt1-ni~~ mimfft1'\Jei~n' ~ 1 u m~u e1t111 m ':i 1110~ ~111mrn~u1 nw 'lflt1~~11111'1':1J'Vl':illU9f:Wn .. . . 
v\1ltt'tn~fl111Jlfftll11tltl01~':il!ll':i~ll!1h~l'Vlrl' Columbia, Costa Rica; El Salvador, Guatemala, . 

.QI,, ~• t1dv 
Honduras, Mexico, Nicaragua, Panama mi~ Peru hr1'Ylmlt1~'1'':il~UfY'111!'11l!fl~lrnnw~fJ~Ll! 

~~'Vl~m Atlantic 11mt11h~l'Vlfl'tJi'un Brazil, Belize, Columbia, Mexico mi~ Venezuela ':i1:IJO~ 

!'ll\Pl\Pl:::1irneim~t1~l~'llel~eJm1mlui'i Florida, Carolina ua~ Texas ~~ri~J:oH'lf1'J~'Vl1J~el1pri11nn 

J '161 d , d 
!M~fJ~ tl! Florida tm::: Belize !Ul!eltll~lJlfl (\Pll':il~'Vl 2.2) 

ilvtrt. 'U':i:::l'Ylrl' 

2535 Ecuador, Latin and North America 

2536 Ecuador Peru 

2537 Columbia (Pacific and Atlantic coasts), Honduras, Guatemala, 

El Savador, Nicaragua, Hawaii, Florida andBrazil 

2538-2539 Mexico, Texas, South Carolina and Belize 

2542 Mainland China and Taiwan Province of China 

2543 \ Thailand 

ll)jlo & \ ,q 
Zarain-Herzberg, and Ascencio-Valle, 2000 t~'Yllfll':irl'fl'lflfll':i':i~1Jl~'\Jel~ ':irl'Vlffll t'U 

',, 

vh{:i..JQ~'IJ11'\JO~f j Sinaloa vi1o1~eJ~'Vll~\Pl~1'U\PlfH~tl~l'l1Uel'llel~'U':i~l'Vlrl'llijfl91lfl mi~117fl'W1111 

vh{m~~f111 75 % l'U:IJW'lln Guasave 1Jfll':i':i~Ul~'llel~ l':ifl'Vlel'il!'U'lf1~!~tl'Ulll'hlltl'U 'W.f!'. 2538 • 
111nif u; ~ l~'¥1lfll':i rl1':i111e101~~m~o~ l~mt'li~iu~eiom~u 3 t'll\9'11~un\9ltl'Ul'l1'Uei 1,1eiunm~ 

' ,, 
1rn~\91tl'U!~'IJB~fi (flTVrvi 2.6) ua:::u'li~m':itil11\Pl100He1om~u 2 '151.;J ¥ie1 1,1.;Ju~1$ieiuiimr1110.;J 

!~ell!llQ'Ultl'U (q~ \11 'l1f HaO.;Jt)~i;.lin HB~l~tl'UmfltJlfllJO~!~tl'U'li'W 17fllJ (q~ l 11 l~'i 1~o~q~ 
,, ,, ' 

11m1) 1~t1'VllflTHYm11u1911001~'lu~1{m1n~.;J 3 l'll\91 i~u\Plil W.rl'. 2538-2541 (\9'17':iH'Vl 2.3) . 

praparsiri bamene 
jl 
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Pacifico 

t I 'JI 1 I 

d .:::1 ~ d..::io & G) W 

fll'VfVI 2.6 ttvl'U'Vltu:rnrn'U'l'l'Yll'llf1TH!'f1Ell !'W'.ij Sinaloa 

30 

North 

Center 

v1111.:i~ 2.3 fll'.iftmn 11fll'JtJ'jlL'U'Wl{1-Jn.:i 'j'i) Sinaloa hwmrn.:i 1J~'Vllfll'.iftfl'hll. l'IJ\91, ~l'UTW 
a = , 

QJ 1 ,::::u::'- .::::,,. ti 

vl1eHJl--l ttcl:::11ifll'.i1lfl'.il:::'11 (Zarain-Herzberg, and Ascencio-Valle, 2000) 

Year Zone 

1995 North 

Center 

South 

1996 North 

Center 

South 

1997 North 

Center 

South 

1998 Center 

praparsiri bamette 

Farms 

8 

4 

3 

11 

15 

9 

9 

9 

5 

23 

Shrimp Samples Diagnostic Method 

25 

20 

17 

35 

33 

20 

36 

46 

31 

7l 

Histology ( H and E) 

Histology ( H and E) 

Histology (Hand E) and TSV genomic probe 

Histology ( H and E) and TSV genomic probe 

'Ji 
ti'Wl 30 l 8/08/51 
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. " & j} d.e.:t. '5 ) I (it I 1 .:::!!, ,:9 ~ 

J:-H'l'illf1fll'.i flf1El lm'll71Vl\91\oll'lfe) ! '.iflVltl'.il ! 'U '.i ~1111..:J'1f1..:J l\oltl'U lll'lcllcJ'Ufl..:il\oltl'U\vla1fllJ 
q q 

" . " 
2538 'W'U 'V'fl.Jll L'Wl~tl'Ulll'lcllcJ'UVll..:J\vltl'Ul'tt'Utl'lltl..:J1ii Guasave 'Y'l1J\911tJVNn..:i'Vi~\oll'1ftl i1flVltJ'Jl 

.. q 

" 75 % (6/8) L'Wl~tl'UlJfl'UlcJ'U VIN\vltl'Uffol..:J'lltl..:J1ii Navolato 'Y'l1Jfll'.i~\oll'1ftl 100 % (4/4) llrl~l~tl'U 
q .. 

" " 
\vlmflll 'Vll..:J\vltl'UL~'lltl..:J1ii Elota f11'.i~\oll'Mtl 100 % l'lf'Un'U L'UU 'Y'l.rl'. 2539 'Y'l1Jf11'.i~\oll'1ftl hrim:i q .. 

I • I iJ I i/ 
1 d. q gJ QI '5 ,::! .<:::t 'j/ .:::::::i. ,& I ::1( & 

';il~..:JVl~\ol'Vll..:J\vltl'U t\,J'IJtJ..:J'.i! (92%) l'UtJ..:J'i)lf)lJf)l';jrncJ..:Jf:J..:Jl'Y'l1J:I.Jlf)'IJ'Uf)1llJ'Y'l.fl. 2538 fl..:J 45% trn~ 
I j/ I I 

lJf11'.irl\olrl..:J'IJtJ..:JD..:Jl1~\oll'1ft1L'UUt1\oll1.l (\911'.il..:Jl1 2.4) f11'.irl\olrl..:JL'UU'Y'l.ft. 2540-2541 tll'ill'Wtl..:Jlll 
q 

" . 
'il1niim1i1t1..:itiu m1..:i'illf1V1'.i 11.Jffll'tt\9'lf11'.i \vllcJ ll'1~'il1n1.l1mw i u m1 t~t1..:il1rl\olrl..:J'il1n 100 % i'Utl 

q 

'VI.fl. 2538 1;\\ol1;\..:J1.l1::;mw 70% i'Wtl 'VI.fl. 2541 (m'VI~ 2.7) ium1uV11m::;'il1cJ'llt1..:i hriV1t1'i1m'il 

m'il1n11 mvi:J 'il im'lf'W 

" 'j) I ~ O I 

f111;ll'lf'U 'U f1'U l..:J'U 11;\ 11 '.itl'illf1llllrl..:J'Ul\vll;l"') (Lightner et al., 1995) 

.d di 1 • L . .I o' 'JJ "' '::'I 
\,11'.iHVl 2.4 f11'.iflf1Ell t'.iflVltl'.il 'UTil'.illf:J;l '.i! Sinaloa 'illfllJ 2539-2541 (Zarain-Herzberg, and 

Ascencio-Valle, 2000) 

Year Zone Prevalence percent 

1996 North (8/11) 73 

Center (12/13) 92 

South (7/9) 78 

1997 North (3/9) 34 

Center (7/9)78 

South (1/5) 20 

1998 Center (8/23) 34 

praparsiri barnette 

Origin of L. vannamei percent 

Cultivation 

'j} 

Yl'Ul 31 

91 

84 

83 

67 

55 

40 

30 

Wild 

80 

75 

100 

50 

67 

50 

67 
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l:l) 

11..0 

-.q, 
1:, NJ .... 
~ .. 
=:: 
l; HJ ;: 
i.: 

l: 
..,;j -to -

2n I fJ 

11.J.,15 f'>\i(, (lJ-J: lll'lloi 

d tld ti d 'j} :, l.d ti 'j) Q,I 

fll'VO'l 2.7 11h:J'.it9fU\91flTHcHJ.:.JfM'lll1\ol-m\olU'VUI'. 2539·2541,nmhrnmh.1·H1 Sinaloa (Zarain-• . .. 

Herzberg, and Ascencio-Valle, 2000) 

' jl i,/ I 

'il lflf11'.i'.i:::1JWl'llel.:.J l '.i fl'Vlel1 l'Vitnfl;i'U 1 u iH'lltl~'Uviun~ri .:.Jf--lnfl'.i~ 'Vl'lJi e:i B\ol mttm rn 
' ,, ' 

m11~t1.:.in.:.i'll111 u m1J!n 1vh 11-1 tfl\Plfl 111Jt1w1ifo~tn:::urnr1n1;in'il'Vll11-1iJm1 ftn111ii-mnm ~'l'lu'Vi 
'<I ~ u <:IS ,, ,, ,, 

0. .c9 QI "j) .c!I .c!I .::::::. tq ~d .c9 lil 'I "" "' 
ell'illflfl'll 'UflUfJrn'UllJB.:.J'll B-rn!ll'.i fll Overstreet (1996) tfllJf11'.ift'flll lf11 llJ 1 1 'U fll'.i \olflt'll'B'll el.:.J 

,, 
$1 "' "' "" ~ 0 11] 'II ' 1 0 'II 
fJ-!l'Vl'UllJB.:.J 3 'lf'U\Pl !'Uel!JJ'.ifll \\Pltlfl Penaeus setiferus, P. aztecus m,~ P. duorarum fltl'Ul~flfJ.:.1 

' ' ,, 
'.i~tl~ postlarvae cvii~'illflltiivft.1,f ~-:i'lfUfli1-:i 'l vi,iut~'illfl1i'.irn'll'l~l) lJl'l'l71i1~\Pllfrei 1f1ti 3 1ti 

i,/ 'jJ I I j/ I i,/ 

lf!tlfll'.iQfl!;el l'lrl'Ylel1WU1 lflu\ol'.i-!l 1tt'nun1mvein-:ivi~\Pll;B lln~11-1numm1'ViNt1lJl;el l'.ir!'l'lel • 
<j/ i,/ ' i,I I 

'il 'Vl'lJ1lfi.:.1'1llJl'.i uf rn;B l~'illfl'Vl-!l 3 11\ltn~n.:.ivi"l~f rn;ei lmJfll'j Qf] u~Uff\Pl.:.J Blfll'.it!1viCTfl . . . ,, ' ,, 
Q.I 9) lfl 3,/Q.1 .c!I 'j/ I d QI d. ~ Q.J' lr\ 9/0J ~ 

ttn.:.J'illflfJ-!l 1\Pl'.i'lJl'lfBUn1'V'l'lJ11 P. setiferus lJel\ol'.ilfll'.i\91lt1".l-:J'l'l'f!f1 flB\olltl 100% '11n-!l'illf1 !fl'.i1Jl'll'el 
' ' ,, 

ih~mw 3-71'U c\i.:.it1eJ\Plf1'1B.:.JtlUfll'.i\?lltl'llel-!lfl.:.J'lll1vitnflfll'j\olltl 100% '11(1.:.J'illflt~frn·1fo 2-81'U . 
,, ' ,, 

II~ P. aztecus im:: P. duorarum '111:l-Hllfli~fm;e:iiu'V'l'lJfll'j\,]ltJ 1iJm.'i1n-:ii-:i 2 GJj"Uf!lJl'Yllfll'.i . 
,, ,, ' 

l'l'.i1'ilffel'lJ'Vl'lJ1lrl'1't'l.:.J 2 'll'\J\Pl "l~f rn;'fo l '.ifl'l'IB'.ll 11~'llJ1tfff1-!lellfll'.i'l1!Btn\Plfl1)\'lltl !ll;l~!lJel'UllJl . 
' ,, 

"l~1rn~n-:ivii${fo1;el'lJl-:J'll''Ufl mm1 rntluvnti ~ 111 t i1\flf1 l rn • 
t T I 'J/ I 'j/ 

9 3' 0. .c!I ' lil .... llff 'j/ 1 QI ~ 0 'j/ d.~ ~ I 'j} do. .c!I .:::::. 

'.i~'lJlfl !'UfJ'1'JJ"U\Plel'U "'] \olel rn !fll'll''Ufl'U !ln~lllel'UlfJ'1'1'1\ol\Pl!'ll'ellJWl'.i1'ilffelU'W1J17 fJnl\91\Pl!'ll'ellflfl 

m111Hf111fl~'IIB.:.Jt9fn~1t\Pl1~B\Pl (m'VI~ 2.8) 

' " 
Zarain-Herzberg, and Ascencio-Valle (2000) 'Vl'lJ11~.:.1'117TV1~\Pl!9fel lrn'l'lB'.lllJf11llJ 

Hf111fl~'llel-!lU1tflatJ'1l171tt'in\Pl pycnosis Un::; karyorrhexis 1J~nw1tm.iH1 ~w11ii*1tf1-;J !U~elf) 
' ,, ' a.. cii:v o ~ Q.I & "J) Q.I ~ Q.I 

'UlJ 'Uelfl'illf1'Utl-;Jlflf1 melanization U'UN1i1'U.:.J 9i-:Jffelf!flnel'1fl'lJfll'.if1f11ll'llel.:J Song (2003) !!n~tJ.:.J 

praparsiri barnette 
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' .Ji 91 i i!a., ~ l ' «::lt, d .:!I. 
l'l1111LlJelfJ-1'1111 ~1111'1fel '.iflVlel'.il'Urn1um.,1~me1~, hyalinocyte , granulocyte, 1m::: plasma 

., 
t dGIOOld OGI ~ 

protein 11:::"~Hl-lelt.JHlJ'Uf.11:l'lflt\jflel 21 % , 24%, 17% u"::: 56% ~llH'll~ll 'Uelfi\llfi'U haemocyanin . ,, ,, 
Q,I & d & Q,I a., ..:!I OJ ' 

ti-rn~"-lfl-1 67% lllelnl'iffffl:llnl'W'l.WWlfel Vibrio harveyi vnnn1 copper ion , calcium ion , 
' ' ,, ,, 

~1m:::~'Ulellliculf TGase 1rn::: plasma Til11'HU 1-viefoifo;ei hriiitl!mwMrn-rnuHiitl'mhritY 11~ 
' ,, 1 ,, 

l'l1111 phenoloxidase (PO) iinwvh-11u1..,lJ;iulu~-1'1111vi~~1,h:i 111ni:111it1~H ~ fi1iirV11111i~ 

' . ,,, 
"" "'1/J j.l"' "' 1 ' flll'l'YI 2.8 Hematoxylin and eosin section 'Ile!-! Penaeus setiferu VI L~'HJl'lfel 'iflVlfl'il 

' " "' j.l .I "" "' j.l "'11 j.1-., "' 1 ' "' 1 j.l (1. l'I-He1nn-11Jn~ , 2. 111-ie1nn-iri L~'illl'lfel rnV1e111 , 3. flll'l~~~lllf.lll'llfl-1 antenna 'UfM 
• • • . ,,, 

'Ufl~ , 4. flll'li'1~llJf.111'1lfl-l antenna lun-ivi~~l;el l':iflVleJ'jl u"::: 5. fl1')'4flj,WtllJH1'HUl'llel-l 
• ' ,, 

1 j/ d.c:::. .ti!t 

exopod 'llel-:1 uropod 'Ufl-:IVl~~l'lffl) 

' ,, 
1fl'W 1JUJUJ111vlllJ 1rn:::mu::: (2547) t~iim1m1'ill'lUfllnl'iH~iln~iun-incn'f'i1vi1~fJ-I 

q q u ti q q 

. " 3,/ d.c:::::a d .d. QI d 

fl-I VI~~ I 'IH.l 'i :::v:::1 iWlll'l "'U lJ Fm~ lf.l 10-30% 
• . " 

fllt11'U 7-10 1'U "ff1'UO-:ITI'iel~Hrn:::!'Ul"ff1:::tJ:::t!eif-:iiJO~'ilf11Hlltm~Mlrn:::iimnn'lleJ-:J 1m . ~ 

'U'i 1no1tlu 'j elfJUfm il~wnmu~eimrn:::irrn.1 ltl 1 u 'lf1 -rnelf1fl11UU~, 'LI 

praparsiri bamette 
91 
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,, ' 
1fl~h1 i 'Vl;'Yf1J'17\9l'J ;iti11ii1~1Jii1fl~!t1 t'Vl;'IJeJ,it;?eJ !1fl'VleJ11'Viih1t1nu 1 'W Genbank a,i 97% lu 
1h:::t'Vlrrim.1 

,, ' 
i't11~ ff\ol'VleJ,ifl,i (2547) t~V11mni1Ji1001,1n,imn1P111m'll\9l'W'W'Yl'0,1'111\ol u:::t;hl'm1 

q q q q q ,, 
'J76ll''U1 6ll'a'LI1 ffll'Vl'Jfflfl'J ua:::t'Yf'lf'J'U1 V1'Uti';ir1mfl1i;iu~'J:::t1::: !V1ffm111'iluanit1::: 1m~ll1tl91'ii\ 

q q q q q q ,, ' 
"' _., 'j} 1 ' 1 'j} "' "" "' 'j} 'j} ""_., 'j} 1 ' "' ' 

l6ll'OUa::: lJ 1tl\ol1tl 'J fl'Vl m 7 \oltl'Yf 'U f1,11Jl,l\911llc\ f1lHU::fli:'lltlfl,i'IJ 71'Vl lJ 1tl\ol 1tl 'J fl'Vl O'J 1 fl 01;1'1'U'IJeJ,i . . ,, 
! \ol tl1;1'1l'l1 \Pl f1 n lfl\ol 'il\olffiill'e)l 'ill'U 'U fl l'J lfl \ol :i 1lltl'Ufll 'J 91\oll;JO!l 'UflTilj ti . . 

' ' • 'jJ ' 

l'WeJ,!'illflhhrn'1mlWit'Ui)e)f)~l 1uti';iviil1t11JHff1'Un91\olt;e)j'UU'J<J'Y1Uff\ol,j'e)lfll'j'U1tlUc\:::~rn.1 • • 
'YI! o 1 u 'LI 1-:J\.l 1 ori1<J VI 'Uii '1flll w:::'lleJ<J 'il\ol ff'lll1fl cl1t1ti11'1'nl!w::: ti' <J~ tilu l 'J fl \911U\ol,l\ol1,i'IJ71 . . 
m Hl 'J 1,i ff O'U\Pl 1ori1<J ti' ,in m~ 1~mll1P1 'J f1TW 1mf! 'J 1,i~uct 'LI PCR 1 u i1;i'J :::'YI ii ;it~ eiu flllm~'inf . . . 
a ,IV'I (!El fl lfl lJ 'Yf 'U ~ ,I 'il lfl 'O ,1111\ol u::: l; ,ll 'Yl 'J ll tc\:: 'i l'lf'lJj~,il'U'U ~<J ~ ti ti,! 1 'U ~'U ~ fl 11lllfl ll~liif1n 91\ol 

,, ' 

l;O l 'Jfl'Vl O:i 1Ua:::Uff\ol ,ieJlfll'i'U1tllJlf1l1ff\ol . 
,, ' 

'il1'Yf1 t1o<Jrr1 ua:::flw:: (2547) lllfll191'ii\\9llllfll'Jtt'Yfim:::'il1t1'1Jt1,i hfl~\olt'1feJ'Y1m'il 
,, ,, 

_t ~I o 'j} 'j} ! "' llJ .,, • 
lJ'UlUO'Ulll'illflfll'J'Ull'lllf:J<J'll71 \oltllu'V'll:::t6ll'el t1'iff'Ylel'.il ua::: IHHNV (Infectious hypodermal 

" ' 1 ' 'j} "' "' "' , -1 llJ and haematopoietic necrosis virus) mI::Ham:::Y11J'IJeJ,i 'Jflfftlf:J,l'Yf'UllJO<JeJ'U 'l 'Uu'J:::t'Ylrl t'Yltl 

1 'j/ 0 cla.,13,I t 1 IQ Q d_, 
\olmu 'Yf 7::: mnm\ol 1 1 \oltlfll'J m1J1P11e1m ,im'll71'Yl,i 'illfl 1 ;it'Yf 1:::Wm1a:::1JeJ\ol'W 'Ylf1flllfllil'Yl11.l1:::rnr1 

Q q q q 'll 

'J:::Mi1;i1$Jounut11t1uo;iV1qrrimt1u TI.rt. 2546 l'ii\unmu\ol ~1u 1ui1mh.:i~'Q1J~f1l'HUfll'.i tO\ol 

' " 
t'Jflvi 2% (2% prevalence) l'Ufll'J'll'.i~lll'U~l'l-!1'U !Hl'Yfli'Wmtai'llOl~tl.:i~.:i'IJ711'W'll"J::t'YlrliVIU 

'jJ I 'j} t 'j} jJ 

V'l1J'171J'W'U '¥inn l~tl,;j iih! e)tlfl'17 100.000 'lim11'll1::l'Ylrl ~ ,!'W 'Ufl1Trimn1Ji 1e101.:iti'.:i'IJ11'Vl,;j'l11J\ol . . ,, ,, 

~TW1'Worinwe:it1 147 1fo 1um'Jflf1mflf.:iu vhnntn11i1e:iri1.:ianti'.:i'll11'illf1 !Htm::'Wm11J 163 " . 
'U'Jit'Vlft' ll lf11'.i tn11i 1ori1;iti'.:iii%1\91, rimV'lalff~fH)'ii\0tlf19$l 'il'U \911 uri1.:i~tf1cl\Pl ltl'l110\ol1U 1mJ 'l . . 

,, ' " 
lf11J 1 rieJ.:iU 'lf'U lU ~ .:i tt '!1 tlU 'lfll ~<Jl'r!O'UllJWl'.i 'HlffOllfll'j~~l;O hw 1 ~l'Vlfl'Uinlon~u,-~fl !tJf !'Yf ~ 

llleJ1l'Jff (polymerase chain reaction : PCR) lutt'o-11.l~u;nn ua:::'U1t.:i0 hfl'VleJ';ilHa::: IHHNV 
' y 'jJ " "" llJ 'j/ o, ,!I ~ o, a' 0 a, "'"' "I ll) ll) 'j} • 'j} 0 

'VIUUfl t\ol'.lJl'Vl\olffeJ1Jfll'JtleJ'.IJ'jlll'lfel t'tHY\9\l'Wl'Vl'W~'YfutlJeJ,;j'IJfl~ t'VW l\olUO fl,;jflc\l\oll (Penaeus 
,, ,, 
0 Q/ Q/ 'j)'j) 0 QI QI 31 

monodon) 'Ul'l1'Uf1 4-6 fl'Jll f'.!,;jflllJf)'Jl'jJ (Macrobrachium rosenbergii) 'W7'11'Wfl 9-12 fi'.ilJ f'.!-1 . " " O QJ Q/ j/ I O QI Q.I Q.I 

\91::;0Wl (Metapenaeus monoceros) 'Ul'l1'Uf1 4-6 om q.:in::;\9leJlJ (M. equideus) 'Ul'H'UO 3-5 nm m 
~ V V 

\.lflll\9\'U (Chloridopsis immaculatus) 'Ul'l1'Wf1 6-10 01'.IJ ~~1 (Scylla serrata) 'Ul11'Ufl 60-70 f11'.IJ 
,, ,, 

trn::;tjttffll (Sesarma sp.) 'U 7'11'UO 20-30 nf :iJ ~7'U1'U'lf'W~ a::: 30 \911 1~t1Q~ffl'J a::mm'1feJ t1fo 
,, 

~ I " 1= .t:::'I Ct, 0 <JI .<:::::). j) ~ ii ... l '1,) 'j) Q.I ,I 

l 'ileJ 'ill,;j 1,000 t m u'J ll Wl'J 0.1-0.3 ilo Oc\\91 '.i!'lllm !1Wf1alllt'U O'Vl 't),;jlJ a e),;j ~\ol'Ylltl'IJeJ,;jff\911Yl~c\e),;j 

" 
najll~.:i ri1'U~Q~l'Ul'IJ!t1W'IJlt~'U ihttfu1.:itfltl (Acetes sp.) ua:::~;iNm.1tl1~\ol (M. lanchesteri) 

' 31 j,I ' 

9hihl'UlrH~m11nT'i'Vl'ffCTeJ'UOTH.leJllfrn,lo Lflrim111ivi.:iH 5i'11m 

praparsiri bamette 
~ 
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f-H'1f11'Jflf1'lfl'IJe)-:J'il1'YfJ 1!t1-:Jrl1 uo:::r1ru::: (2547) O-:J'Vl'U~1el{h~n-:J'Ul1'illfl 1Ht'V'll:::'Wn..t1 . 
" " 

1.h:::t'VlrYL'l'WUfll'J~'Plt;e>'Yle>'.ll~'PHil'W 3.68% 1rn:::~'Plt'11h1 IHHNV ~'Plt,:iu 44.17% n-:J'll71'illfl'UeJ • 
I 'j/ I 'j/ 

~'j,f\'11'1.h:::t'Vlfl'L'Vll'JUfll'J~,l!.;0 IHHNV ff .:jG.:j 67.19% L'U'IJW:::l1Vf'Ufll'JU'n'.lfl'J:::'il1£J'IJe).:jl;el'Vlel'.ll 
"' 

" " 
1vlt1.:i 6. 77% uo:::i>rnt11'J'Yl'Plfffl'Ufll1 t1 eJlJ 1'Ul.;eJ'VleJ'.lltrn::: IHHNV l mY\911~'Wlijfl.:i'llfl .:i1h :::rnfl' 

" ~ " lJ} I 'j) O 'J} jl f Q.I Q.I ... I 'J/ 'J} ~I O ,:!! 

!'Vll'J'Vl'U11fMflfll'Pll fl.:j\91::fll'Pl mn:::\91fllJ fl.:i\91flU\91'U uU'tllJ fl.:ilfltlUfl::mi;-.ieJtl'Wl'il'Pl 'tlllJl'Jfl 
qq q q (!J q q 

jl I 'JI ~ I 

a01Jfo16MeJ'l'lfJ'.l1 1'Plu'UHtlTirnn u \91 w1 u0.:i ,:i1nm1~m;0 ihu.i1P11t1Trh fl'Pl\917m1 o::: '"uff'Pl-:J 

" " 
fllfll'J'Ufl.:i l'.ifl 'V'l'UO-:Jfl.:iih;e:i L11ffu11nofl~lu~1tt1;1.:im1ilm'1fm,'.lunm 10 1'W umi'W~.:if)fll'Pll 

I I 'j/ • ,, 

fiLJj'Vl'l.Jfl'j,Jfllfl'IJe).;J, 11ffl'U~1'1-'! l;l .:j'illfl1'l-J°Yi 10 'IJe).:jfll';j~'Pll~fl (\911'.il-:J'fl 2.5) 'ffl'l-"l 1'Ufll'.i~'Pll'Mtl • 
" " ~ ' ',,,.ai. .ai. d 61 j/ 0 'j} 'j) • 9,1 Q,I Q.I ... I 

IHHNV 'Vl'U1lffllJl'.iflfleJ '111fWlfll'.i\91'Pll'l1fl !'Ufl.:jflfll'Pll fl-:J\91::fll'Pl fHfl::;JeJlJ fl.:j!flU fl.:j\9JfHl\91'l-J u 
q q q q q ,u 

" " di " 
UfflJ uo:::n-:J~0mhi'Pl l'P1t11l\911'Wltl1'l-Jtt'U-:JlJfll'.i\911t1tt1;1.:i,:i1n~'Plt;t1 1rn::: 1 ttl'lo'U1fl lum'.i • 

'j/ I 'j/ iJ 

\91'.i 1,:i ff D'Utt11 ;o;{ 1t11i PCR tl1'W nci lJ 'Vi rn'Pl\911 t10.:ifl.:J'Vl'UI ;fl mil m~eJfl'l-"I 1;1,:i fll '.i ~ 'P11 ;flt ilun m . "' 
' " " 

1 o iu t1m 1mJutY1Jl1rn'P1mmm::: 1ij'V'l'Ufl'l-Jf1lf1'1JD.:it;D L Tfol 'U'.lHflltl "' ' 'J) u fl n 'il 1 fl'W 'Vl 'LI 11m "' . • ,, 
flllJfl'.illJUfl:::~'Pll LUUff'Pl.:Jfllfll ';j 'Ufl.:J 11 flUfl::: '"\91ll'Jtll;l.:jfll'j 1~fot;el IHHNV 

" ' 
fl'l-Ji11fl'IJD.:JL1fff0~'h..11r1o'Pl 1-n:1.:ifll1Q'Plt%milunm 6 tm::: 10 iu (IPll'.iH'Vi 2.6) 

' "' 
" 

Perez et al. (2005) LIPi''Vllfll'.ifffl'lflfll'J~'Pll;elL1fff\911U'Pl.:J~11.:i'IJ71 L'l-Jfl.:J'IJ11'.i:::l'J:::\911 . 
" 1 0 j/ & "' '\ "' "" 

postlarvae tm::: juveniles 'Pll'J'Wlrp'U11'illfl'.i:::l'J::: nauplii fl.:J PL12 lJltfll'J.:j !'l-Jtl.:J'IJ'WWt 50 om 'il'l-J 
'j/ 'j/ I I V 

ll}g/3,/ o 9 'j)0.J ~ ')' d ..::::, ~ .,:S 3) de::. ~ 

l'Plfl.:i'.i:::l'J:: PL20. PL30 trn::: PL40 'WllJl'Vl'PlflD.:J !l1'.i'Ul'b'el t'Pll'Jfll'.i'il'Pl nl'.ifl'WIWJl!'Jflf1.:J'Vl\91'PH'b'D ' . 
I 'j/ r O 'j} 

1rn:::m1 n'Wmm'.i '\1Nt1rni'1 mvfl 'ViiJt%fl 111 t1\911u11 ~'Pl1~'1Jl1 
O cl QI 1 

Ufl::'YI lfll'.i lfl'U \911fll'J H\11 fl 
' 

"l 24 
I I 'j/ I 

'M11m l'lt'lfll'.i'Vl'PlflDrnu11n.:J!'W'Ylfl1:::t1::i'ieY\91';jlfll'.i\PllcH'VllJ;'U1'W'lh.:J 1-7 1'W (fll'V'l'l1 2.9) irn:::'il::: . ' 

t~t.111n.:J~L~frn4fl 1'P1t1m1nmci'mtfl 'il:::1Jel\91'.il'.iD'Pl~l~ff'Pl (28.3 %) 1>111J;{1fJm'.in'Wmm1!>l'tllJ 
• q 

(39.2 %) trn:: fll'.i~'Pliifl\9l'HieJ'P1 (49.6 %) tU'IJW:::~'b''Plfl1'UfllJi'.iel\9l'.il'JD'P1ff.:j~ff'Pl (72.5 %) ~.:J 
q q cu q 

j/ 'j/ I I )I 1 j,/ 

fll'.i~'Plt'MD 1'Pll'Jfll';j fl'l-Jl'U muo'Vi~'Pl !~fl uo:: fll'.ifi'Uellttl'.i l>lfflJl,:i'U 1t1t11ffl1ffllJl'j tltfi'Pl~'U L~lJlfl 
I I 'j/ I 

d. ,& II) 3/.d 1 q 9,/ d .d. O QI _ I Q.I d ll] 9.J Q.I 1 

'Vl'c!'P1 'iJ.:j !'PllJfll'.i'Yl~HTtl'U~tl t'Uf:JU~l'J::: juveniles 'l'llJ'Ull1'Wflu'J::lJlW l fl'.ilJ'\11 l'P11>110l'Jl.:JlJl~lfl 3 
JI :)} , , V 71 

tmri~ l1rf rn'Mfl;{1t1m1n'Wt'UfltVfl'l1~'Plt'MD bf m,11u'Pl.:J'Pl1.:J'IJ11 1~t1.:J~eJ'il'WflTU 11 1'W 'V'l'I.J11n.:Ji'i 
q 

' " ' 
el\91'.i lfll'.i\9lll'Jtl\91f1~1-'l'illfl'if'Plfl1'1.Jfl'.IJ'V1 Llll~1'Ul'MflelV1.:JlJ'UrJiYlitw (mrtn 2. l O) 1m:;; t 'Wfll'.iflffl:ll 

' • u 

'.i:::t1::: postlarvae 'VlU11~-:Jl'W1:::cJ:;; PL40 1Jel\91'.il'.ieJ'Pl~lfl1l~fl 2 1::t1:: (35.6 %) ~.:itt\91Mh~DV1.:J1J 

'Ul'Jfflflt1J'illfl PL20 (51.9%) trn~ PL30 (54. 7 %) 

praparsiri bamette 
'J) 
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(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 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 ~ 

Scylla serrata 0 0 + + T + 

Acetes sp. 64 12 + + ~ T 

Macrobrachium lanchesteri 40 6.67 + ND ND + 

* = Dctectd in dead specimen ; ** = Detected in live specimen : + = Positive result ; 

- = Negative result ; ND = non-detectable 

praparsiri bamette 
31 
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, V V Y 

~Tn~l1 2.6 flTHmtJfm~h:i IHHNV hn1~1ilTvh-1dhH'\lti•nh~rnfl'1vw 111't'l1 t!ti~fl'1 ttt1~flW~ 

(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 -t- ND ND + 

Sesarma sp. 28.57 0 --,- - - -

Scylla serrata 0 0 - - - + 

Acetes sp. 50 12 + + T + 

Macrobrachium lanchesteri 20 6.67 + + + + 

* = Detectd in dead specimen ; ** = Detected in live specimen ; -r = Positive result; 

- = Negative result ; ND = non-detectable 

praparsiri bamettc 
~ 
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100 
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DAYS POST-INOCULATION 

d rl cl ti 'J) dlfl 3)QJ J Q.I i ~d 

fllVfVI 2.9 !'Uel'i!9f'W\,lfll'i'H)\ol\,lltl'Uel.;lf:J.;l'U11'i~tl~ postlarvae 'VI l'fl'i'U!'lfel\,11!!'fl.;!'fl1.;!'Ull'VI.;! 3 11i 
:i/ I • lJ 9J I I j.J 

38 

(MIN ~el t'l10.;!fl'W!UellUelTI~\ol!9fel. BLD ~el lttn.::ifl'Well'Hl'i~fflJ!Uel!OeltH:i1{/e1, IMM ~B fll'iQ\ol . . 
" 

"' 'J) 1 "' !'lfeJ!'Ul \oltl\,IH m'I~ NIC fltl 'lf'flflllJfllJ) . . 
10C 

~ ::, 

_J 
oC 

<3: 5C > 
> 4C 
£r 
:) 2C 
(/) 

n 
1 ..:. 3 e 6 

.,. 
f 

P~D3/.. 
PR03 E 
P~03C 
Ni::: 

8 g iD 1· 

DAYS POST -INOCULA TtON 

d ... I rl d rl 'J) QJ d I .dli\ 3)a,, 

fll'W'VI 2.10 !uel'i!9f'U\,lfll'i'rn'fl\9lltl'Uel.;!f).;!'Ul1'U'Wl\ol l f)nJ'iJlf)'VllJl 3 !1'110.::i (A, Band C) 'VI t\ol'ilJ . 
'j/ 'j/ ~ • j,I 

19fel l\oltlfll'Jfl'W!Utl!Ue:JO.;!TI~\ol!9fel (NIC: 'lf'flflllJfllJ) 
• • • 

,, ' 

t 'Wfll'i ftmrn;e:i, 1{ ill u n.::iii11in l'i \9}'j 1'il ffe:JU ,~'11 a 1t111hiu fll'j ft fl El lfl l'i nJami u 'U a .:;j . 
'jJ I I 'j/ t ~ 

!'UtltOtl ffl'j mt11u-i1.::ifrn.1vi1 ih,1 f)l'j vuv.::iir .::iui.lani.lm.m 1'Wfll'i\9l'J 1'ilCTBU l'iflYl'f:J'j m ~el !;el 

"I 0, 0, "' di ~ "I 0, = = 'l 'J/=<CI 
n'Hl'l11ml:HJ..:J "lf..:J!u'U 11'Hl'b''U¥1 RNA virus 'il~'Ul'JlJ t'lf11:i RT-PCR (Kiatpathomchai et al., 2004 

praparsiri bamette 
'J) 
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m,:: Lu et al., 2004) ium1m1,i,nnud6.:.1\l1f1iifl11lHL1i'I-JtJ7~.:.J U'1::~.:.Ji;YllJl'jfli<nn Real-time 

i ii'~ 0 'j/ C! 0 ~ kt I O i !Al ~ j) Q 

RT-PCR '1-J f11'im1\li;1'61J H'Vl'1::'Vllf11'J,1'J111i;Yel1Jl•leJ.:.JlJfl 11lJ'lf1'1-JlUl'1.:.J '1:: tlJ'Vll '11Lf1'1'1J6HRl'tnWI 
~ u 

' ,, 
ru el .:.J ,n rn ;'/0, 1 f i1ihn1ll mm 'J ti i '1-J m rn '1 lf.Ji mm .:.J lJ f1 wvhn Ti flfl1flf)l'j 

• 

L'U~tJ'I-JU'U'1.:.J iu1::~uw1r1~1a l'Vl,J'IJfl.:.J hm1fli1 Lvlti i tt'm11P111'11;1'fl1J1~'1-J 1,J0d1.:.1uliut'i1 Lu et 

al. (2004) l~tl11nm1 PCR mi~'I-Jf17'j,1'j1,Ji;1't)1J1v1tiitt'Ln'1fl11lJ'n,JL~1i'I-Jm'j,i'j1\l hmmi1 

... '11 • "'"" i j/ "" """' .J 1 ° .,., j/ j/ 
m1:: t,l'I-J111i RT-PCR lJl 'lf'1'n\li;1'81Jelf111i'1'1-J.:.J '1tl'I-J1 genomic DNA m1:: mRNA VI R'illf1f.J.:.1 

I JI .,, I 

n~'1L'ifUU'1:: 11i~,lL;'lellJl't11f11Hl'i1'1 1~mlfl'V4'H:Uti.f 822F U'1:: 822R ~.:.i~1~m11r1~1ti ,-.,,;'Uel.:.J 

lH'l'Vltl'J7~i1Jl~ii'IJ'I-J7,l 420 bp (fil'Yi~ 2.11) m1::Lrlmihm'J'Vl,l'1tl.:.JU1J1J one-step Lm:: two-step 

I i ~d 'I t}ca., t ,d 
'V41J1lfl1'i 'lf11i two-step i;YllJl'iflUi;l'~.:.JFH\ LR'lf~L\l'I-Jf117U1J1J one-step (fil'Yi'Vl 2.12) 

,, 

fl 11.JfllJ 11-i~,it;fl) 
• 

E T 

M l 2 3 1 2 3 

d 9) ~ d ~ 
mvrv1 2 . 12 f11'i'Vl~'1fl.:.JU1J1J one-step Lm:: two-step ,l1tl11ifl1'.i RT-PCR (E flfl two-step un:: T 

~ti one-step) 

praparsiri bamette 
j/ 
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'U Ofl 'ill fl 11i1!fl 1 l:: 11uJ 1fll'l !~ oniu bl1'U 'U 0-.:lfi..:ll~tl i i"t u fll'l \9111 'il i101J ntti'U Btli:J 'il i u 
q 

Mrl..:1~l11l11~rn~i~ih111:tJt1fl~B..:l'.IJltlt..:1iu Nunan et al. (2004) i~lllfllJ\Pl11'ilt4tl i'll'l'Yltl11 !\o'IU 
"' 

' 'j/ 'j/ ' ' 

'Ul\9110VHfi..:l'U11 100 1911 'U'Ul'fl 3 fljlJ -ni~i'rn{fo 1rn'Yltl11'illtl 2 ~rn fiom1fl'Ut'WeHti-e1n..:1-n~,1 
q q 

'j/ j/ I 'j/ I 

.:!I d .t:!I 'J/ 1 o QJ 3J d. Q.I ~ jlQ.I ~ Q.I 0.1 3) d 

tGJieun::mrn'flt'll'B!'Ul 'fll'.l\911..:1 mm1i1..:1m\?lm'Yl\?l1UMn..:1'i11t11,11m6lio 2 1-u 3 1-u un::rn'Yl·rn,i 
q q 

'j/ I I j/ 

'illt1m1&l~u;0 tlitJU1n..:1-n~'flt9fBm\9l11'ili'YB1J 1~mtU..:ltltJmtlu 6 ri1-u i~uri ri1-ur11 m1tin ~wi1 
q 

'JI ' 'j/ ,, ,, ,, 

1-wmliem..:1 'U11wu1 un::ri1-uu'Wum..:1 'W1111m1i~frn;eJU1J1J'Q'fl'l-1..:I 6 ri1-uihJfo1w1~h1 
,, 

I Q.I .t9 'j) -=:t.d. a:t. 

lJ ltltl11tl 1111J l'lHJ'fl 1U 11i fl 11 fl'U 
,, ,, 

lumrnn'ili'Yorn;e i1fir~1u11i RT-PCR 'WOt1'il::i::'lilum1\ol11'ilirom;o i'll'l'YI011 

ui:r1 f111\?l11'ilt40 i1f ir111m~0..:1 ~ffllll'Hl lrnrl'i~t'lf'Ufi'U (Kiatpathomchai et al, 200fl) u~ 

1do..:1 'il 1nij~1 'l i~ 1u l u m1\9l11,rneu~ e:imi'1..:1ir ..:1;..:1ijm1ffnm1lim'j lol11'il~ Mt~ 1 l i~1u 1~Ufll'j 
"' ,, 

G\ 9,1.:::::::t..d QJ .:!I 
t6l/11i Dot-blot nitrocellulose enzyme irnrnunoassays (DB-NC-EIA) un::l'.l..:lffllJUtl\?l11'ilfft11Jl6litl 

" 
i1fff~1U'fl..:l'fl1..:l'U11 i~Bfl~11'.1 (Nadara and Loh, 1999) h.Jfll'j\9J'j1'i)ff'e)1J!9ft1i1firlun..:1iil'ln1U 

q 

'J} I O ci. 

0 tl\91 ti ..:I !W:: UlJ'Ul'.lllJ 1 fl 'Yl ff 'fl "' . 
& 'J} 'J} cl ll)C)/1 .Jb) <V d ~ .Q 

'illflfll1ft'tl1Jl'Ul..:l\?l'U 'il::!l'l'U l'fl11!'ll'tl l1'jbll'VW..:ll'lm'lf'U'fl mm1t1rio l 111n1o1fll'j'j::1J11o1 . ,, 
i~flUfi..:lli [I lt.J'Jj''U'fl ~ ..:I ijfl11m 'UU 1 ..:l~Hfl'U lln::fi-1'lf'U,ll~U1f1'U~..:Jf U ! 9ftl !ln::tfl\olfll'j1::Ul'fl 'ill fl 

q q • 

'j/ 'j/ 'j/ I 

1{fo i 1f irt~linlu'lf'U'fl ~..:1tl'ut11'jilt1..:1nut11'j~\oll%tl i 1f 1J'Wl'il::1tlu11i-n'!f1vl tt'j::UUtJ\911:'flMmrn • " ,, 
fll'j l~V..:IO..:liim1mfo tl'fl j)(J !W:: illno l 111fl\olfl1llJiJUHill'J~t)'j::'lJ 1J!ft''j 1J ii fl 'i) 'U tlfl 'illtl'Ufll'j 

q <U u ~ 

" ,, 
UO..:lf1'U fll'j m:: 'i)ltl'U ti ..:ll %tin ..:I 'fY!1'11ri..:11.111i':i':ilJ'151~0 'il::'lhtt iultttfl'flfll'j 'j:: 'lJ l'fl 1 u 1i 1 'j lJ'l51~ Ho:: 

"' " ,, . 
ilo-.:1 nu 'l:Jl tttn'flmM:: 'U t1 ..:I! %0 'il 1t1il\9l1U76li'W\ol O'U '7 i~ !'lf'Ufl'W 

hfl~tfl'fl'illfll11mrn::i'imrn~11m::~t1~..:l'Ul1~tl'lf'W'1 Taura Syndrome Virus (TSV) 'il:: 

q 3} I ~ O G)_ 3) O QJ 'j) I I ... Id , I cl ~ d cl QJ 'j) 

1::1J1'fl t'WfJ..:16l/1..:ltll~ 1-2 l'flfl'W 'Vil !l1al\9l1fJ..:1t1t1'U'4lJ tuntlfl lll!'U-.:1 tnfl'fllltllrn'U-1'911'lfl (Song et 

. " " 
al., 2003) ~l\91111n::tlml'JH'W'U111..:1!1'.l'Uff'Jj'lJ'W()..:IU~..:ll,rlJ !'Utl'l'i11rnti1e 1-:ri'iriru~i'.lihn1lJ~l!'Wlt 

"' 
" , 'JI , 'JI o 'JI 'JI 'I . I II) 'J/ II) 'J/., ""' 'JI ll)tl ~ 

\9ltlfH'll11tltll..:l'.IJltl mflnl'fll!ln::mm:um1:tJ ll.!u1::tvtft' l'YIUOl !'fl':iUl'lftlt'Ul l tll'illU'U'Wll'l::'U0-.:1 
q q q q 

1 ll)'J/o, o d 'JI'! 'J) 

rn !'fl \ol..:l!'lfl.!fll1'Vl'flo0..:ltl11'Q'fl TSV l'Ul l'Uf]-.:1 Penaeus setiferus, P. duorarum, P. aztecus 

Q.I j}o; ~ QI 9/ t ,:::::i, I & I 'j} 

'Y!o-1'11tl "lmrn'lft1 79 1'W m'Yl-:Jfflll'lfl.!,l im11J,1-1mt11'j'\Jt1..:J lrnrnv "li..:lvll..:l'illfltl..:l'Ul1 P. vannamei . . 
.dc1 ' II) d ., ' ~ ~ "" II) ' 
'VllJtl11\Pllt11:l..:J'.IJlf1 tltJl..:l l'jfl~llJtl..:l'Vi'lJ11 P. chinensis "li;!tul.! non-native species lJft1llJ l1\9ltlfll'j 

,, 
fu i'lfl TSV ff..:llJlfl (Overstreet et al., 1997.) l1fl TSV i'i10t11fft1ll'.l'Ylt1'fll;t1'1lflfl..:l'fYfl..:I ttn::vio cu q (U q . " 'IIJtl 1 'j/ "I 3/ ,e::g ci QI ' Q e:g ?I ' ci 3' Q.J Q.I 'j} 

lllJ l ffotlfl-.:1 !'fl 'i) ..:lfl 11 llft1llJ\9l';j ::11 'U fltltll..:ltf..:ltl..:lfll'j !Ul.!'Vntt::1::'tl 11..:1 tll'Hn tf..:lfl;j'\J11ffn'Ufl1Jfl..:I 
cu QJ q q q 

" " ,, 
~1;1 '7 J11J'l-1'1ti'1'1'i0t1iiiu{1..:1flnl~lfot~t1 TSV 1~1itl ~n1,:inu1ernmnrn%tlltlll1 (harbor 

virus) 

praparsiri bamette 
'J) 
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1 '[ <JJ d "" "l "' "'1 "l <JJq <JJ 
t1fl 'UfJ-:J'l'Hfl~Hllfl n1it White Spot Syndrome Virus (WSSV) lJ t0fllb1'1~Ul~ !~ t'UfJ-:J . . ., 

penaeid 'V11L1l fl-:JlJfl11Yl~HHl-:JlJ1fllJlcltf1£J1tlUfl11t:lltl'l'l0~!%0 WSSV 1~l111-:J~-:J P. monodon, P. 

I ~ I I I d 9J~ c; .d 

japonicus, P. penicillatus fH'lfllrn~n0-:J'VlU1Wl10 WSSV i1J111~£Jfl11U'IJ'l110 il'lfl'Wfl\P'lllJ 11~lJ 
., . 

fl11t:lltl'1'10~t%0fl'U 1~ 1~l111-:J penaeid shrimp 'Vi~l-:J'lf'Wflfl'Wtrn~fl0 'l tttflflfl11\911tll\91ll1£J'l 'W 4-6 
., . ., 

l'U (Chou et al., 1998) l1-:JrJ-:jlJfl1111£J-:i1u11m1'lttn-:in11JmllJfl'Ufl-:jflm~hriiJt~0 WSSV '1110 . . . ., 
"' "" 'JJ "l _ I o 'I <JJ "" <JJ <JJ "l <JJ 
'i!fl!'lf0 WSSV !'Ill !lJ illlJlHl'Yll tl'l!fl~fl11\P11£J'Utl-:imm1JmllJ !fl (Pramod Kiran et al., 2002) . ., ., 
t'M0 l Tfo wssv 1Jfll1t:11£J'Yl0~!'M0illflvi0uiin-:inm~111.lrinflfl-:j i; (iHVfi un::;r1w::; 2543) rhw 

q q cu 'U q 

& o t:1 , ef 91 J 31 d.d 
fl11 rl'fl1flfll'j'j ~Ulfl'l'llfl111J1bltll'lltl\9l 0fll1 rn l'.J-:j fl-:j'IJ 11Un~fl11\9111ill11!'1J'0 WSSV 'l u fl-:j'IJ 11fllJ . . 

d d 
111'.l-:il'WlJlfllJll'.l'lm11 "l'U (Prior et al., 2003; Tsai et al., 2002; Durand & Lighter, 2002) 

hr1 i'Wn-:i~tflflillfl l Tfo Yellow Head Virus (YHV) !~'U'lf'Wfl~vi1r111milmnvl?i0m1 . ., ., 
"' 'JJ • '[ _ I "l • dt o 'l <JJ ., ,- I "' <JJ ., 
tn!'.1-:Jfl-:iflmfll 'Uu1~!Ylrl' t'Yl£J0cJHlJlmrn~tu'Ul1"7'Ul'U 'I'll mmm1ml'l'U urn£J-:ifl-:i'IJ11numfl . . . 
~ 91 , Q.I ~ , ~ 91 d 3/d Q.I 91 
'U'W tt1J11 hr1M1tl'l(lfl-:Jil~i1Jm'Wmt11\P'lfll1\P11t1'lum'IJ11fl\9lllJ ifl1Jfl11\9111i1V1u"l11-cr YHV 'lum . . . . 

.d d .<:::i. t 'j/ .<:::i.i::::1 

'IJ11'1'ltil0ill-:in-:i-crrnm f11t'JT1i Dot-blot nitrocellulose enzyme immunoassay (Cesar et al., 2000) 

Q.I d d t/ 'J} ~ O t1d 
trn~t1-:ilJfl111 lcl-:Jl'Ufll1tot.l-:it"lfn(l Lymphoid organ 'IJ0-:Jl'.J-:i'U11tVl0'Ylflb1'0'1Jfl11'1'llmm910 otot'J-:i 

., 
~1clt'if0 YHV i~fllt'Jl'UilllJ1'U (Lu et al., 1995) fl-:j'IJ111Jfl111l'l'l'U'Yll'W~0fll1tflfl hr1111ma0-:i ~-:j . 
tl'.lutvlc1-:i~1tnrni0 t 1flttll, 1~-:im,n11ti01uci1t1'1'10flttflfl-:Jiudj0-:i'IJ0-:i1l1~t'Ylffl'l'lt'J 1:ui1 il~'l1ofl . . 

• ;J • 
I Clo d ,,.,I r/ i/ d. .ci .Q Q.I .c:::::. 'j} .:::S 'j/ .i::::::i. QI \fl 'j/ o ~.I ti 

10fl00fl i:l'li1111'157\91 l'l10n1rnnrn11 fll1 rnt1-rnmJ'lf'U fl'IJe:i-:im CJf-:iN'Utl'Yl'U 1ilcl tfltl 0nm11i1TI 1111 cu q q cu q ., 
f111~~t'lrtl 1 Tfo111m ~r)-:j l'Ufll1el'Ulllofl-:j'IJ11tto~n-:irrnl\Pll 'lm'IJ\9li-:il11fl'IJ'ffU1 '151-:j\PJ nlfllJ 2546 

l l q q q, q ., 
(tfl1-:Jf111t:lltl'Yltlflt'Ylfl l'w foari'lfll'b''W th~~,tl 2546) 'Wllll t~flillfl~1HfiTt'h{1J1191\9111il'VlUl'if0 " . 

Q.I Q.I ~ i 'll a. ii o l 11' l 3J .d 

111 -crtt1m (l 0-:i'Yl-:imV1'1J11uo~ (lf1fl rnmfl 11 ~v~ i 'Vl -cro1111 rfl£Jfl-:ino1~h1J~miw~il 1t1uo~\911c1 
q ~ Q Q q q 

~ ~ 

U~fi-:j'IJ11 lijlJf11'J \911tl!ll:l~Ubl~-:imfl 11 'LI 1t'Jtnf.J fl-:j'U 'U -crf:l l'U fl11tl!'IJO-:Jfll1t;f.J-:jfi-:J i u 111 ~ t 'Ylf1'1 'l'lt1;-:i . . 
;J ., 

iJ 10mmn~UtJ!l11f111ttV11 m~ 'illmto~ fll1 t:l lf.J'l'l Oflt;fo1 ~l111-:iq-:i penaeid ~1-:J'lf'U fl tl'W '.iJlJ i-:i 
., 

m1~flt'1fo1111ti'u'l'U0mr1\91 i~ 

praparsiri bamette 
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' ,:t 

1.J't1't1 3 

- I d """"' Oufl'it\U!~~11ifll'i'Ylv'l~el--'.i 
q 

d d Q./ I 

1. ft m 'W 'VH mwn e:i c.11-:.i 
I I ,, 'JI 

1:1t11'Uvii1Jn;j'Ylfl;jOt-Hnmnhh1.J1nbm mh.'111Jl;jU::;fHfl11'JJt1111h::;mw 122 nlat'JJm 
q 

umtU;jfltimil'U 5 -crmu1um1 irni';j,Jlfl1i':i'HJ'lf1~ nff~;j~;jfll'Vi~ 3.1 fl;j1i':irn'lf1~un~ni11 (i~v cu q q 'U 

ti 9' di .,..,9) "'i 
'lf11 1::;m) ~1tllfl':i0;j:1.Jfl'j)1Jfl;jfffl;jU1J1Jflfl t'VU'VtH mi::; tl1'Ui'U . ,, 
ffmuvi 1 fi0 tlllflfl1Jl;jf1a1 i1JQ;j,JlfHtiiih<A'1t1 llH'Vfl;j . , ,, 
ffmuvi 2 fiti tlllfltlllJe);jUl:l::; Ollflel'lJl'l-l t'Vtfi im~n1mtl.iih~1t1 t'tWVfl;j . . .. . 
-crmuvi 3 trn::; 4 ;{0 01tfle)1Jl;jtl::;m i1Jfl;j,Jlmtii1.hkm i '\'l;j'\'ll;j (Stow nets ) Uff~;j~;jflll'll1 3.2 

q 

I iJ ,, I 

fftll'Ul1 5 ;{el tlltflel'\111,il:IJ tl1mtl.itl1rn;ju::;n;j i1JO;j,Jlnttfr1.h~1t1el1'U':i'W (Trawlers) l1tlllflelvil . . 
,, . 

,i'1:1.J u1mtiit.h1J1;ju::;m llff~;j~;jfll'V'll1 3.3 

2. ii'\911~1 i1 'W fll'HY11i1e:i~1-:.1trn:::m1V11P1l;lel-:.J 
q 

. ' ,, 
i:Yl'l1vil ~1'Uri111o11e:iri1;j1viam1l'l11m1111f mm:l~t 'Uf11H1~afl;j ii~;j'W 

• ' ~ ' ,, 
2.1 fl;j'U11vi1~t1;11 'UUti~'U ll1nvl1{1Jt-i';j,Jlfli;j111~\l:t;;jrvn1 m'iltll'Un;j'U11i11~t1;ji1llt11Jt-i';jmn,h 

:a q q q q 

JI ' ' ,, ' 

'11 ! tl n ;jtllll fl"j 1 ll ua::; lJfll'j l~1Jlol1DV1 ;Ji:11'11Ulnellfltl 1 mJ 0~'U vi l~tJ;jfl;j~1t'.J l'W0\91':i1 'j) 1111:Yffl:IJ'ifUf) . . 
;{011fa Taura Syndrome Virus. White Spot Syndrome Virus m1::: Yellow Head Virus 11!titlJ 

Ufff);jflWl~ 3.4 trn::; 3.5 ~n;j'U11tit'.J;ji1:i.Jtl1JO;jfl1:I.Jf1':iUJ1'U1J0~mt'tt;j'\1<l;j 1 'UelltflelUl'l-l i'V'li . . 
,, ,, di 

irn1,1Q::;1;;jnn1 (n = 1-20 \911 ~D"lf'Uf1 ~e:iq~ma) hw111J':i1'JJ,Jlfll1;jiYu 55 vh{:i.J 9i;jUU;jtilu 

q~mi:rn::: 8-23 vh{:i.J 
,, ' ,, 1 ,, 

2.2 fl;j'W'I.JllJfl;Jl1i'l.J,JlfHUJiJ11J1;jU::;rn i;jl11"Q::;t;~l'm1 'V11fln'M~Ull1Uf11~fl111Jtl11 Ua:~lU'l-lfl . 
'lfU,1 Uff";jflll'lflnlf1~EJ-:jllJllt'.Jf)"lfUf1 ~;jfll'V1~ 3.6 fll'j\Pl';i1'\ll11fft'U\911elV1;jfl;jU~l:l:'lf'Uf1 ,i::;vhnn . . ,, 

\91':i11lfl;jtt~ 1:1:v11ti'1ti',:iii'Um~ 111tti u~mnn;ji1'lJU1f1t~mHm'il:':i1:1.J1o11eJti1-11'1':i1'\l\ol;jU~ 2-5 1-i11lf 
q q u q 

tll'U I lol1elVl;J 
,, 

I IQ.I r:/'j) Q.I 'jJ o 'jJ (:j QJ I QI I 

2.3 'V'lellll:l~lllll"l'U'qfl;J 'mi1;JfJ1:llf17 trn::;i1;jU'1fU10 (n = 30 \911 \?leltj~flll:l lll:l: 6-291'11 l'leltj~flll:l 
,, ' 

0 QI 'ii O 'j) CV O Q./ d I 91 d..d.Q C),,d 0 

m1111Jfl;JfJ l:ll~ 1 u1:1: fJ-lH"lf1J1t'.J mmn,1u) ,i:C!fmnmm 1:1-:i111J':i1:i.Jfl-l'JJ'1!'11'1'\llfl1i':i':i:i.J'151l'l'Vll'll1J a 
' ,, . 

I .Q Q/ a,, d ,/ d~ QI d 

tJl;J\11:ll 'iJ;Jlilf1'1fl:l1J':i fl-l'Vl9ielll1Ufff1;jf1;Jfll'V'l'Vl 3.7 
q • 

' ,, 
'j/ "''I 9''\ di 'I ' ... IJ] "' ' 

2.4 fl,l'Vl t'lf !'U-ll'U'Vlf11:lel-lftfl'hllfl11:IJ1'1-llt':i;j t'Ufll':itlltJ'Vlt)~l'lfel t1':iff Taura Syndrome Virus, White 

..-!jjd I.Q~"J) 'j) O ~'ii 
Spot Syndrome Virus trn~ Yellow Head Virus tU'Ufl;jti:ltJ;J,Jlfl'l.JeJf1'U flel i1-l'U71 fl;JfJ1:llf11 mu i1,:i 

praparsiri bamette 
., 
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., ' 
n'111nnJJ n'-nw1mmi0u 'l ~'l 'W.:J7'W'Vl~n0.:J'il1.:J'ilii'.im1\91'J1'il 111ft'11.:Jmll'll''W~ cir.:Jl9i'e:i.:J hii'.i 111ft' . 

., 
3. f11'j\P)'j"J'\l1'W'il1lUt;e) ''hiff'VHJ'jl 

., . 
fllrn'J1'il1U1111vt'lftl L 11 ff'Vlel'J1~1tl'!I~lil'J1'ilft'el1J IQ 2000 TM TSV Detection System 

' ., ' 
( a :i91ou 'ilfl\911tt'Vll.l 1m.h irnfft 'Vlti~e:i 1111'inrn.:Jnon 1vlm1 mifouun~ ff'WcJ~l.l li 1ff1m rnuJ;l~ .. .. . 
mr11u 1nti;hm11u11.:J'lf1~ 'tll'Wfl~\Pllm1nt11fflft'\911!mirnr11u tJ;lVU'H-!161!'1~) 

. I o' d 

~ u fl'itUU~~ ffl'itfllJ 
' 'j} I I t I I 

3.1 1r1!t1.:JijmrnimJmw i'.i~.:Ju t'f1!e:i.:Jt~mJ1mwm1~u1imrn 1r1te:i.:Ji1un-flt1.:J ~tau -20 o~m . . .. 
tcirm95tift' 1111mnl'l t'fl~e:i.:Ji'i!~fl t\911 t'WtJ;l9/mmrn1u1ut1u tfl~t1.:J~~mrn~n1t1u1mw~1 UJ;l~ .. 

I ~ <>' 'j/ lJJ 1 
GJtflmm'iln~1mtft'.:Jt1J;l\PJ'Jl n tirn\91 

3.2 GJt~\91'J1'ilft'tl1J,11ff'Vltl'Jl (Taura Syndrome Virus) IQ 2000 TM TSV Detection System 

ri--rw1h~nt1u'lu'll'~V1~1:Yt11J (t~ufom~owttriil -20 °C) . . .. 
- R T-PCR Premix 

(_reaction buffer , dNTPs , TSV specific ) 

- Nested PCR Premix 

(_reaction buffer , dNTPs . TSV specific ) 

- Plasmid P (~) Standard 

- Yeast tRNA 

- IQzyme Mix 

- RT Enzyme Mix 

- 6X Loading Dye 

- DNA Marker 

- DEPC ddH,O 
., ' 
o Q.I d w ..::::1 o 

'Wltll~f)fl tfllJ rnll l'Vl 4 C 

- RNA Extraction Solution 

., 
'IJ'U\Plfl'Ufll'J t\911 tllJ\911tlVH 

420 µI/vial 

840 µI/vial 

100µ1/vial (10
4 

copies/µl) 

500 µl/vial (40 ng/µl) 

180 µ1/vial (2 U!µi) 

60 µI/vial 

1500 µ1/vial 

100 µ1/vial 

50 ml/bottle 

1. t;tl'U label~ microcentrifuge tube 'U'Wlfl 1.5 ml 1~m~tt'U'~tl\il1tltll~ 1'U~ 
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., ' ., 
2. ~~uum~eii--:rnth~ ('ll111vtl111!flm1ein) 'lriii-11'Wtnrn~ 

., ., 
3. l~lJ RNA Extraction Solution 'U1lJll,J'j 500 ml m'l~1J~~1el£Jl-1itt'":;;tov~IP1''1'Vl-1H 5 'Ul'Vl 

., ., 
4. l~llflotl 11vhlll 'U1lJ1~'.i 100 ml f-lirn1tt't'li'1t1'U~1V vortex 'U'.i:;;mw 20 imvi IP1'1'Vl-1Hon 3-5 

'Ul'Yi 

5. ll'W'l1IIO~IP11mh-11u Centrifuge (12000 g) ~ 4 °C 'Ul'U 15 mvi 

6. ~~ffl'.iii:;;mv1u~l'U1Jl.J'U1lll~'J 200 µl 1riii'11'U microcentrifuge tube 'll'Ul~ 1.5 ml l~lJ 

'd d O , 'j/ 'j/ QI 91 31 0 \ti,. I I ,d 0 

iYnii:;;mv Isopropanal 200 µ1 (U'11'W'U'Vl -20 C f-liYlJ '11t'lllfl'U~1V vortex U"11.Jl tuU'lf'Vl -20 C 
d 

'W l'U 10 'U l'Vl 

7. iJ'U'11IIO~IP11el£Jl'1i'U Centrifuge (12000 g) ~ 4 °C 'Ul'U 15 'Ulvi 
., ' 

'l c,i'j/,!!d d'j/ o, •,'j/ 'j/ 

8. l'Vlffl'.iI1:;;I11V ff'Vl-1 '11ll1"el!'VW'1~:;;nei'U (DNA/RNA) 'Vlfl'U11"0~'.i:;;1~0Vl '11\ol:;;fleJ'U'l1~~ '11~ 

\Pl~fleJ'U1Pi1v 75% ethanol (-20 °C) iJ1m\Pl'.i 500 ml ll'U11I10~1,110~1~iu Centrifuge (12000 g) ~ 4 °C 

d 

'U l'U 5 'U l'Vl 
'j/ I iJ I 

o, ,,'j/ <>' o C>llj'j/_j d"IGj'j/ 

9. t'VI ethanol eiom:;;1~eJV1 11\Pl:;;flO'UM"~ 1llfl'U'Ufl11'11IIO~'l'l~ 11u1:;;mw 5 'Ul'l'll'Vrn 111 ethanol q 

9 'j/ d 
1:;;mveie:in i'l1lllfl'l'lff~ 

q 

di 
10. l~lll DEPC ddH20 100 µl nrn":;;mtJ\91:;;flO'U 

11. l\911tllJ master mix (RT-PCR reaction regent) tforn-11'w microcentrifuge tube 0.5 ml '11"tl~i:I~ 8 

µl lt"~l\911tllH~lJOfl 2 mm~ Htlmfu positive (-t-), negative(-) control 

12. t~1rn1n1:;;mV\911tl£Jl'1~l\ol~tllJHh1'1i'e:i 10 tl~m\Pl'.i 2 µI "~'lum;ltl~~l~lJ master mix vHYllt'M 

'j/ ., 'j/ 

l'lllf1'U~1V 

Master Mix: RT-PCR Reaction regent (8 µI/reaction) 

- RT-PCRPremix 7.0µ1 

- IQzyme Mix 0.5 µ1 (2 unit/µl) 

- RT Enzyme Mix 0.5 µl 

13. i11t,i1ifltt1-1 PCR 1~vii111rnnrn RT- PCR reaction profile 

42 °c 30 mvi , 94 °c 2 uTvi 

94 °C 20 1'Ul'V1 , 62 °C 201'Wl'V1 , 72 °C 301'Ul'V1 ~l'U1U 7 '.itl1J 

94 °C 301'Ul'Vl, 58 °C 30 l'Wlfi, 72 °C 301'Ul'Vl ~l'U1l-.! 13 '.itl1J 

72 °C 301'Ul'Vl , 20 °C 30 l'Wl'Vl 

~ cl ~ i ~ 
14. llJtlLff'.i'lliY'U'll'U\oleJ'Utt'.ifl l\ollJ Nested PCR reaction regent mrn~i;I:;; 15 µ1 

Master Mix : Nested PCR Reaction Regent ( 15 µI/reaction) 

- Nested PCR Premixed 14 µI 

- IQzyme DNA Polymerase l µI (2 unit/µ!) 
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tm:::ihtut'li'1tfljfl~'l11lrnm1i'.:111P1t1'li hhtmrn Nested - PCR reaction profile 

94 °c 20 iinii , 62 °c 2011.nvi , 72 °c 30 iinii ~1u1u 30 ·mu 

72 °c 30 iinvi , 20 °c 30 im'vi 

45 

'Ul\ol10Vl~~t~t'U load '\J'W 2 % agarose gel '1:Yll1i'U Gel Electrophoresis 

15. t\911tllJ ;garose gel 2 % 11Plt1J~ agarose 1.6 g 'liY'1-:J'luumfrn{ 'li lX TBE buffer {(Boric acid 

27.5 g, Tris base 54.0 g, EDTA (pH 8, 0.5 M) 20.0 mL in 1 Liter (5X) or in 500 mL (l0X)} 80 ml 

(15 lane) ttl'Wlol1'Vlln!i:'11tl ~mlun:::mmrn\Pl 11!0 1,i'1 ll-l 1fl'.it1'W 451Ull1 '.i!i:1-:Ja'W) i~i-:JH 

_ I "' di ,q ''I 'Jl'JJ .,, 
111:::mru 2 uw1 t'Vrn t1J i11rnu,11P1 

' ., ., 
16. t'Vln-:J'l'W gel box ui\'111~111 (t-wohft-tl'WmJ1Jtlll1i'1.J load) i~vi~ii'u1:::mru 30 tn'virn'lif gel 

tt~~\911 (fl1'.it'Vlil "l 11Plvili'liftn\Pl'WtJ~Olfllf1flltll'U tm::: gel fl1'.i~~u1:::mru 0.3-0.5 t9f'W~tlJ\91'.i 

17. ih gel box 11~n~'l'W blocker ~t~1J lX TBE buffer 11P1t1'lif~~fl11 gel U'.ig;mru 0.8 t9f'W~tll\9l'.i 
., 

Q.J I & ,::::1 

1llfl'W'Wflfltl "l \Pl-:Jl11tlelfl 

18. PCR products ltng; molecular weight standard t\Plm~lJ loading dye 5 µl 

19. load -crl'.i'1!i:l;lltl\ol1€JV1~ 'lril;l-:J'lu lane "l 1.J~mummn::: 10 µl 

20. 'Ult'UHlUfl'.i!i:Un't'WVh~ 100-150 V tn'Wl11:::mru 60 'Wl'Vl ('Y11t111'W'lfla~\Pl gel) 

0 d llJ 3Jll) 'J/ d 'j/ ,-! d j/ 'J/ 'j/ : ~ 
21. 'U1 gel 'VI t\Pl l'Uf.lfllJn'\Pl1tl ethidium bromide lU'Wt1'11'1h:::mru 10 'Wl'VI lli;l1i;ll-:Jt)€Jf1\Pl1tl'Wlfl'1U 

on 10 invi u1tU\il11,11P1~1mtn'.::i uv 
"' 

22. tluvimrn vli;lfll'.i\91'.i1,Jt1'in' TSV '\J'Ufll'ttl'.i1U ~001.1i1~1t1 ethidium bromide 'ltttttUll'\J'U~U 
q 

'U'Ul\Pl 284 bp ~.::ittl'l-!lol1€JUH1llfl1-:J~1Jt1'ib1' TSV ~~l~'W'U'Wl\Pl~l'vit1unu plasmid 'Uel-:J TSV ll'1:::1.::i 

~11-il111no'llu11P1 284 bp t-tlu~~~1liii11i'n' Ufl'\Pl.:J~-:Jflll'l~ 3.8 ttlmtNut11mrn~\ileiu~riei.::iN1u 

mv'l~umuv 

praparsiri bamctte 
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'j) 

4. f11".i\,l".i11l1'W1l\ll'Jt;elt:ii'"1\Pl1U~'1~1'1'\Jl1°l'Ufl'1fHn~h¢11t11Tl Dot blot nitrocellulose membrane . . 
enzyme immunoassay n1J'~iJ"ll'el-:Jbb'el'U~U'el~f7Ubb'el'W~L9'WLU'Wll5mm~nri'J1:l-J~1b'V'11:::~-:i ~-:Jtl''W9-:J 

~1:1-J 1 rn H' LL 'el'W~U'el ti1 'Wn1 J'l?l J''J'°l ~ 'eliJ LL 'el'W~ L r.i'Wr.i 1 n 1 'Jfo LLt,\i-i:::,U1n L~'elt.h-:1~1 L ~ 1 :::L roi 1 :::r.i-:i 

4.1 otlmtUU'1~"1ULfllJ 
• 

4.1.1 Triton-X 

4.1.2 Appendrof tube 1.5 ml 

4.1.3 u'fi'11J~'VH'l1"1~f1 

4.1.4 f1".i~~Ttl nitrocellulose membrane 

4.1.5 Blocking solution 

4.1.6 Autopipette and tip 

4.1.7 PBS-Tween 20 

4.1.8 Goat anti mouse 

4.1.9 NBT/BCIP 'ffl'Hi''U Alkaline phosphatase 

4.l.10 DAB 'i:YTl1i''U Horseradish peroxidase 

4.1. l l Mouse monoclonal anti WSSV (Chalvisuthangkura et al. 2004) 

4.1.12 Mouse monoclonal anti YHV (Sithigomgul et al., 2000) 

4.2 1lifll'n1~'1el~ 

o "' 'J) o' 'J) 'I •q dd "l l c, 

4.2. l 'UlL'IHBflfJ'1Url::::'.i::::t1l--lflfJ--llJ111;'1' !'U Appendrof 'Vlll Triton-x 100 !ll !fl'Hl\,l'J 'Uri 

4.2.2 l'itlf!l;l'l'Jo::::mt1t'U'UB I arn'Um::::r1ni Nitrocellulose membrane 0.1 lll 1m~1,11 
'j) 

YI~ Ht'ttU'tt--1 

4.2.3 tl1m::::m'tl Nitrocellulose membrane 1ria~t'U tube ~ii blocking solution (5% 

nonfat dry milk in PBS) ~e,JW'l'ifJlJ'tttl~'Ul'U 1 <i'11m 

4.2.4 ~H~1tl 0.05% Tween-20 in Phosphate buffer saline (PBS -Tw20) 'Ul'U 5 
., 

'Ul'Vl il'U1'U 3 flf ~ 
'J) rj) ~ ~ Q3/ 

4.2.5 Treated ~1tl mouse anti-WSSV Mab 'Ul'U'lllllfl'Ul'ltltlfYifl:IJlifl~ . .. 
4.2.6 ~H~1tl 0.05!),o Tween-20 in Phosphate buffer saline (PBS -Tw20) 'Ul'U 5 

" 
'Wl'Vl il'UTU 3 flf ~ 

4.2.7 Treated ~1fJ goat anti mouse - ii'Ul9f1J HRP 'Ul'U l ~11mt1Wttflllttel'1 . .. 
4.2.8 '1H~1fJ 0.05% Tween-20 in Phosphate buffer saline (PBS -Tw20) 'Ul'U 5 

" 
'Ul'Vl inrm 3 fl1~ 

praparsiri bamettc 
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ii ~ 1 Q.I 

4.2.9 Treated w:w NBT/BCIP 'H'Hl DAB (7 mg 111.JflU 25 µI 'UeM H202 Hl:I::: CoC12 
j/ I j/ I 

~e) PBS uimw 20 ml vi.:iH l i11m lt~1ti'1.:i~1t'J'Ulf1~'W 

4.2.10 Bl'WHl:IU'Wfl'.i:::~l'l:I Nitrocellulose membrane m1~.:J~.:Jfll'Vlvi 3.9 frnmrn1111 

t1fo· WSSV trn::; YHV i~v1nv11,:i Immuno-dot blot uum:::~l'l:I nitrocellulose 

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

'JI • • 

s. i101:h~n\91111~rnu~~ f17'H\911aiuu0tae1t'rle1\9l':i 1'il 
1'hf t1 TSV 

,, . 
fflllniJ'ff\911'Ul 10 'lfU~ vit~'W911U'rl'W'Uel.:J'ff\911f1ci'lJU 'Helt'J m1v.:i u1:1::; um 'lfUflfl:: 3 lvi1mh:i . . .. 

Ul:lTU1ff\9111vi'1e1~1.:im9i'~eJ1t'J1::~1i't1flil'fl1Ji'W'U1lllW 0.3 fl1lliri1u micro centrifuge tube 'IJ'WWl 

1.5 ""· Ul:lTUllU\91111llie) TSV ;1mm1uf1 RT-PCR 'lfU~'Uel.:l'ff\911Jl1i';i';ilJ'lfl~~lfl1.HY1111l 

UlY~.:J~.:J\91111.:Jfi 2 

d j/ , j/ , 

\9111 HVl 3 .1 'lf'U~'lJe).:l'ff\911'U ll1'Vllf1Wi:l1111l 'illf1UJ.iil 1rn.:iu:::n.:iu1:1::uu 1'lflt'JH.:J in11~•1rnu1 . 

di ~ "' 
'lfeJ'J'tlt'Jlfflil'\911 

~ .d. d Q,' I 

'VfU 'VHfliJ\9l 1elt'Jl.:J 
"' ""'l 'JI e)'Jt'J1::'t1 t'lr'tl~(le),:j 

Scylla serrata m.:iu::;m 

Portunus pelagicus "' "' m .:i e1 m rn:: \9l u 

'Ull1:1lJ Sesarma mederi .. 

' '110 ell lll 1:1.:J fl 
"' 

Perna viridis ei i.:ii1m ( 'lf1vrl.:i) 

' 'HDcJlltrn.:lfl 
"' 

Perna viridis 
I ~ : tt:9_ 

m.:irrm ('Wl(lfl) 

ttovm.:irn Saccostrea cucullata 

"' l1elt'J\9l(liJ Meretrix meretrix '111~1el'W'Wfll 

l10cllfft'JU Donax faba Gmelin 'H1~1el'W'Wfll 

~~ fl ~.ddQ,', 
'lfel1't1t'Jlft1Ml1 'VfU 'VllflU\911elt'Jl.:l 

"' ""'l '11 el1t'J1::Vl t'lf'Ylfl(l0.:l 

ci "' 
l'V'l".it'J.:ln'lel~ Glycera dibranchiata l1Wl1el'W'Ufll ,, ' 

"' "' "' 'ti1Ul:l:!:t'WeJWel 
ci 

l'V'l".it'J.:imlt'J Perinereis nuntia tt wn flu um 

tlmn::'Vl.:l'IJT1 Lates calcarifer rn.:iu::;n.:i "' t'l-Helfl 

praparsiri bamette 1n!1 47 18/08/51 



48 

... 
"l ' <!!ll!<V 

f1l';i'Ylvlil0--l fl111-.l"fl-!U';i-.l rt..!fll';itlltl'Yl0vlt'V0 n';itl Taura syndrome virus, Whit Spot 

• • ' 'JI .., 'JI O 'JI 'JI 
Syndrome Virus m,~ Yellow Head Virus ';i~'H1Hfl,3,rl1fl1JfHflillvllUil~fHflUJfl';ili.l 

Cl Q Q q 

. ... 
"" ' <!! Ill ..., , 'JI 'JI o v 'JI 'JI 

Vlel'U'YI 1 f1l';i'Ylvlil0'3fll';itlltl'Y10vlt'V0 n';itl ';i~'H1Hfl-.l,rn fl'3flillvll fl1J fl--lf111-.lfl';ili.l 
Q Q Q q 

fll'.i 17-:.JUv-l'U fll'.i 'Vl\Pl cl 5 ~ 

"" o' 
ff~ 1 'Vl fl cleM 

., ' 
fl1ll.Jtl11Ucl::;'UT11'UmQ~tl '\ltl-!lfl-!l'\111 flti 4.102 ± 0.215 fljl.J uc1::; 7 .57 ± 0.111 lCJf'U9lll.J~'j . 

' ., ' 
0 CV d 3,/ 0 ,:$_ GI d Q 

fl1ll.Jtl11Ucl::;'Ul'H'Uf1l'il.cltl 'l.ltl-!lfl-!lflnWll fltl 2.76 ± 0.125 fl'jlJ uc1::; 6.2 ± 0.15 tC)f'U~tl.J~'j 
., ' 
o 0.1 d 'll 'j) a cv d .ai. 

fl11l.Jtll1Ucl::;'Ul'H'Uf1t'ilcltl '\lel-!ITJ-!lf11lJf)'jllJ fltl 4.08 ± 0.223 ml.I uc1::; 7 .25 ± 0.339 tCJf'U~tlJ~'j 
i/ 1 'j/ I 

I 'j/Q.I .<::::t, Q./ .c! Q.I ,::i 'J) .<::::t,,4 

fll'VU11tl'l.l t1-:i m'Vl-:i ml.l 'll''U ~ mrn-:i~ -:i mvrVI 3 .10 uc1::;'j:mm-:iY1~ c1t1-:irn tt-:i flflfl c1l.lmt1'Vi m1:1~ mvrn 
• SJ • 

'3J I I j/ 

i10-:inunwum1fo'U 1111:Yl ,Jrii1-:iu1~~tll.J tt1:Y~-!l~-!l.fll'Yffl 3.11 trn::;m::;i'-:it~tl-!lO-!ltlfltt'U-!ltWfl 
SJ • SJ 

" " 
1\Pl fll'.i 'Vl\Pl tHM u~ n::;'J!~'Vl~nt1-:iiiml.li1~-:iu 

' ,, ,, ,, 
"" 1 "" 'JJ 'JJ o 'JJ 'JJ l '"" "" "' 1iJ "' = 'I 9 'JJ "' '}j'~'VJ~ntl-!l'Vl l l~tlfll'HM-!lf1-!l'\111 fl-!lflm~11rn::;n-:iflll.Jf)'jllJ tllJfll'jQ~t'll'tl l1'J1:Y'b''U\91 l\91 l'Ufl-!l'Vl-!l 

q q q q q q 

= 
1:YllJ'lfU~ 

' j) ii ' 

'lf\9l'Vl\9lc!eN'Vl 21~cJfll'jl~~l'l5tl TSV l'UO-!l'\Jl1 ttn:::l~eJ-!l'i1l.JflU D-!lflnl\911 ua::; n-:in111m11J -vhJn~ 
q q_ q q q 

I 'j) ,, I 

~ ) ci ~ 9 'j} o ..:::9 t a., 'j} 'J} 9,) d,J "'> 

'lf~'Vl\9lnt1-:il'l 3 t~tlfll':ii!~t'll'ei wssv t'Wfl-!lflnl\9111rn::;m1H111Jfl'U m'll11 ua::;rnm1Jnnu '\11 fl\91 
q q q q q 

• j) ,, ' 
d l ci ~ 9 'j/ 0 d ' a,., 9) 'J) 9,J citJ = 

'll'\9ll'l\9lcrnrn 4 t\9lcJfl11'H~t'lfei YHV t'Ufl-!lflnl\917 m1:::nrn-:in11nu m'l.111 ua::;mm1Jm11J '\11 fl\91 
q q q q q 

" " ., 
fl-!ll1-!l'HlJ\9l l~\91 'J1'il l 111:Y 'n-!!1:YllJ'll''U\91 f)tJ'U'Ull'lhl~l'ntl-!l n-:J'b''W~n::; 25 ~1 muacJ-!!11l.lfl'U 

• • SJ 

irnlJ~ 75 ~1 l'Wfll'lf'W::;1~v1n'U~ii'l11m\911tl1l'l:::rn 100 il\9l'j ~¥111m~11 10 ppt 1um'll''U:::'11~-!l"l'il::: 

, ! '.iJ G , d 'J)'jl i .::::. d Q.I ~ "1 '9 'j/d 0.1 

fl mt m nu~ 1cJ\91::; um -:it ti 'U 1:Yll.J'll'eM (.fll'Vi'\11 15) 't 'Hfl-!l'\11-!!1:Ylll'lf'U ~ ti m mmc1 v-:i fl 'U t'Vi ei tl.J t '11 lJfll'j ,J'lJ 
SJ • SJ 

,., ., ' 

fl'U'\ltl-!lfl-!!~1-!l'll''U \91 tl'U fl l'j tacJ-!l'i1lJfl'U'j:::'\11Hn-:ii-:im11'lfii~t"tltl-!lflf1'~ ~~11:J 1111:11 'l1ut111:Yti-!!1'U 
q q q q,J 

" 
t;B 11f m1~a::;'!fu\91 

'J} 

u~1-J1rut;0 i 1f n 
,., ' 

l9ftlt1{1:1,1::;l;t'Uel\9l'Jl non-lethal dose (l~11J dilution method) 'lll~f1tlfll'l\9llcJfllcJl'U 24 
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- l11ff'b'U'flTSV HrvmUflfll'i'IIUltl'U1JJ7W l 11ff'Vll-:J RT- PCR (Reverse Transcription -Polymerase 

Chain Reaction) i'flt1i~'l,!~Hlt1~ RNA 1m:::: 'Jt'fl'Vl'fltHJ1J IQ 2000™ TSV Detection and Prevention 

System &ur--t~\91JlWctl'illfllh:::1l'lf1'1~111'U 

- l11ff'b'U'fl WSSV !In::: YHV ifltilit'VlflUfl Immuno dot blot ~i'.imfofll'.ifll'.i'il1J'illl'Vn::::1::::w.11.:i 

lltl'U~1Jel~ fl1Jl11ff ll~n:::'ll"Ufl (a gift from Sithigorngul et al., 2000 for YHV and 

Chalvisuthangkura et al., 2004 for WSSV) 

,=, o' 

f17':i 1tfl ':i 1~11i:-lt'l fll':i'Yl~t'lfl.:J 
' ,, 

llff'fl-:J\911'.il-n:::t.1:::nmu~::: 'ill'U 1'U n.:i'Vivm1:ileJ t 11ff'illflfl-:Jll~n:::'lfU~ 1m::: 0191'.i lfll'.i 191ltl 
q q 

a 
fl1UUflll 5 ppt ml~ 25 ppt 

fll ':i 11.:.lttN'U f11':i'Vl~t'ltl.:J 

,, ' ' o QJ d. iJ ~ 0.1 d ~ 

'Ul'l1'Uflll1M'II0-3fl-:J'll11 flt) 3.74 ± 1.0 fl'.ill l!n::: fl111Jtll1111191Hl'U!Untl fie) 65.13 ± 6.51 . .. 
' 'jJ 1 ' 'j/ 

19/'U~llJ\91'.i fll'l'lfl-3'1111i-3fll'l'lll 8 fl-:J'll 11'il::::t1rnat1.:i11t1m~t1111~ n:::\911 l um:::i'.:i'Vi111i .:i fl'UVeW fl ,;j'\J 11i'.i 
q :, cu q 

,, 
"' c! "' 1 ~ 'U u o .:.i rn t1 .:.i tt a~ n 1 ~6lf .:.i 

' " ' 
m:::i'.:ilmu1h:::nornt1t1'1feMVeltl'ill'LJ1'U 20 'lfe),;j llff'fl-3i-:Jm'l'ln 3.13 'l~'ll-31i:ltl-31~tl1fl-3'11l1 

u • 

,, ' 

Gtf~ fll':i'Vl~ a 0.:.1 uli -3fll'.i'Yl~nt1.:iernrnilt1 8 'b'~'Vl~n ti-3 u~ n:::'b'~'Vl~no-:iiimMcil'1-vi1ilu m1~~'.i:::t11.:ifl 
q • • 

' 'jJ 'jJ • 

1r1 titituiu m1~'fll;ti11-fo 110::: 110::::ii'lf'fl'Vl'fl ne.:JBflffeJ.:icil'1 1r1 t119111'ilff01J0191'.ilfl11191 l t1 iin.:i'll11t:r.:i a::: 
q • 

,, 

(9iln::::) 20 \911 

1. fll'.it1tilJ11Jt 11iY\91111'fl.:J~1.:i'1111m1:::: i 11ft'111111 ~ti.:i 'lun'.:i'll111ii1t11~Q'fl i'flt1l im'.i1;0'il Ni 11ff 
• 
" 

(stock) 1iJu l ~ti 100,200110::: 500 11'11 'lin.:i'1111iJ,r1191r1.:i'ttll'fl 960 \911 
• ' ,, ,, 

'J['fl'Vl'flnti.:i'Vi 1 l'flt1fll11~t1.:i~.:i'lln lm111~:ur111m~:w 5 ppt 

d J' 'ii 9 t ~ d 
'J!'fl'Vl~nti.:i'Vl 21~t1fll'Hn£J.:Jfl,;j'lll1 nJtJllfllJfl1llJlfllJ 25 ppt 

'J!'fl'Vl'flnti.:i~ 31~t1m11it1.:iQ.:i'lll1 lmf11~:uf111m~lJ 5 ppt 1rn:::Q~t11ff\ol111~.:i'fl1.:i'1111 
' ,, " 

'b''FIYl'fl~e).:j)141'f1Vfll'Hftf.J.:j~.:j'\Jl1 lU'Wlt~llfl1Tl-H~:W 25 ppt ltt'l:::~'fl,11i:'1'~1lt'flWl1.:J'\Jl1 
• q 

praparsiri bamette 
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ci1 el,, ,:d d 
'J!'fll'l'fli;lt).;J'VJ 5 l'flVfll'HmMf:J.:J'U11 'U'Ultflllfl11lHfllJ 5 ppt 

""'\" ,!~ ,:d d 
'J!'fll'l'flnt).;JVJ 6 l'fl!'.lfl11tM.:Jf:J.:J'U11 'U'Ultflllfl11lHfllJ 25 ppt . ., ., 
'J!'fll'l'flo'tl.:J'l1 71'Plvm1t~V.:JQ.:J'U11 lmhtfi11fl11mfi11 5 ppt tto~Q'PI 11ffftt1m~eM 

d1 d'J/ ,:c: cl d'IIQI 

'J!'fll'l'fli;lt).;JVJ 8 l'Pl!'.Jfll'j!-aeJ.:Jf:J.:J'Ul1 'U'Ultflllfl11lHflll 25 ppt tm~u'PI l'J'jff 
., ., 

2. fll'j eJt)lJjU, 11 ffi1tt'fl.;J'fl1.;J'IJ11tto~, 11ff'l11t11~t).;J l u n.:J'IJ11~1V11ll rit'lf'tl, 1i'ffl 'U 'Ul 
q 

d l i=f ,, l : d d 
'J!'fll'll•l-at:J.;JVl 1 l'flVf711tM.:Jf:J.:J'Ul1 'U'UltfllJfl11lHfllJ 5 ppt 

d1 efy ,:d d 
'l.f'Pl'Vl'fli;lt).;JVJ 2 l'flVfl11!-aV.:Jf:J.:J'U11 'U'Ultflllfl11lltflll 25 ppt 

I " ,, j/ 

'l.f'P1Vl'flot:i.:J'Vi 31'flvm1t~V.:JQ.:J'U11 luil1tfi1Jr111mfilJ 5 ppt tm~lri11fffi1tt'Pl.:J'fl1.:J'ln1luo.:Jt~t1.:J 
' ,, " ,, 

'l.f'Pll'l'fli;lt).;J'l14 l'flVf711taV.:JQ.:J'U11 l'WilltfllJfl11lHfllJ 25 ppt tto~lri11i'ffi1ttfl.;Jfl1.;J'IJ11l'WO.:Jtav.:J 

d1 dj} ,:d d 
'l!'PIVl'flnt:J.:JVl 5 l'flVf711!-aV.:Jf:J.:J'Ul1 'U'UltfllJfl1llJtfllJ 5 ppt 

d ) d j/ l : d d 
'l.f'PIVl'flnt:J.:JVl 6 l'flVfl11!-aV.:Jf:J.:J'U11 'U'UltfllJfl11lHflll 25 ppt 

' ,, jl ,, 
'l!'flVl'P)i;lt).;Jl1 7 l'flVf711taV.:JQ.:J'Ul1 lmhtflllfl11lHfllJ 5 ppt ttn~'lri11i'fftt1t'H~tJ.;Jl'UO.:Jt~V.;J 

' ,, ,, j/ 
'l.f'Pl'Vl'Plnt:J.;J'n 8 l'flVf711taV.:J~.;J'IJ11 l'Uilltflllfl111Jtflll 25 ppt tto~lri"hffftt1t'H~tMl'UO.;JtaV.;J 

., 
l1!1J1t1.H;€l bl 11ft 

,, 
- ~'fl l'Jjj;'('LJ~lllW 0.5 D-aaa~'j ~tln.:J l i1 l1,;J'hfl;'(i1tl'Pl.:J'fl1.;J'\Jl1tto~i1i'fftt1tli~tl.;J 

q 

" ~ .., 
- 'lril:ii'mHmw 0.5 lJ1;laa\911 (stock) l1.:Jl11ff~1tt'fl;J'fl1;J'\Jl1trn~,1'fott1m~tl.;J ['Utl;J'Ultav;in;i 

q 

" ' 
'lumrn11,imiTfol1.:J'IJ''Ufl WSSV tm~ YHV 'lirnfl'Wfl lmmuno dot blot viihni'nm1m1 

iu~lt'Vll~1~'11il.;J tttl'U~Utl~ tlULTfo tt~n~'lf'W\?l ,llfn~Vl;Jfl~;J~\ol\?lll1~11'il 

"" o' 
fll '.i ltfl '.i 1 ~ '11 N~ fll'.iVl~nrn ~ 

. " QI QI i:f T O 'j/ d ~ liJ Q./ I -=:. jJ 

tl j;'('fl ;jfl 11llffll'Vl'U1i 'j~l11l;J'j~tl~t1'1ltrn~ 'ill'U TU f1 rn'VlUt'IJ'tl l'J'j mt~i;l~')j''U \Pl 'illf1m'\J 11 tti;l~ 
q q 

., 

eJ\9111n 11 \91 lV'll tJ;Jfl;Jmi;Jfll'j f rn;tJ i 1i'ff'Vln1u \91 a tl'flfll 1'Vll>l oeJ;J 
q ' 

praparsiri bamette 18/08/51 
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670000 680000 690000 700000 710000 720000 7JOOOO 740000 7~ 760000 770000 780000 

1.56000 

l~ 

15JOOO 

152000 

151000 

150000 

149000 

" 1nmJtl1u1-nJ~fN 148000 

rieh1i'Yw ~oooo~....,._ ________ _ 1~000 

670000 680000 690000 700000 710000 720000 730000 740000 7~ 760000 770000 7B0000 

6 0 6 12 18 24 30 Kilometers - -- --- - - -
s * Samplinµ • ilt: 

' ., ., 
flTvrri 3 .1 m1~1Jt~1.J~';rn~1~tj~ ,i1null 1.'h1naJt fN ,i 1ffii1m tJ1.J1~r1i\'1ii nhnulltl 1iir1111Jt111 

1.htmtu 69 n1ctt1J9J'j \]f1U1j~tJtJmi'.lu 5 ffm"Wium1i1.Jfj~,i1nn1rn'if1~ 

I 9/ I JI "' ~ 'l"" ,!Io, "'l lo _( fll'VfYl 3.2 i'VM'Vi7-:i (Stow nets) 11-:i \Pl'Wl!Vitl~'Uf'l-:i 'WUlJ'W1'U7-:iu~n-:i 

praparsiri barnette 1-11!1 51 18/08/51 
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.d ,, ,d,! i '~ "9,/ .d 'J) ,, Q.I Q.I 

flwrv1 3.4 Q.:J'll7TVUi'ltJ.:J tJ'UV~tH11nvhn.JQ.:J'il1n mvrv1 3.5 Q.:J'll71Ui'ltm1Jffn1J\)f1fl~Utlf1'tti'l.:J 

Q .d I ,c::. 

f17 'Hf) 'Ulf) tJ 'J'il 7f) 'U 'fl~ 'W 

praparsiri brunette 18/08/51 
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Penaeus monodon 

Penaeus semisucatus 

Penaeus merguiensis 

praparsiri bamette 18/08/51 



.flTVi~ 3.8 '17~1.J~l1.Jff'llflsl~rnHillPl'17f) RT-PCR ~Uff~s!U(l1.J~lg'Wlfl'llfls!i1mhsi~si ~si~iii-:ii'ff 

TSV '1::il11n{)U01.J~tg'Wtfl'll'W7~ 284 bp (lfltfls11nnt1 + 1'Wul-i"::uo1) '17mtN'W1'Wfl::m lrn 

N 

p 

54 

m~~ 3.9 Uff~s!H{ltJ'Wm::~71:l Nitrocellulose membrane 1.J'W~~~iim111l~t1'Wffl~'W1.J1f11'Wi1fl07sl 

nsi~iit1fff l1fff WSSV M~fl YHV 1rlfl1iJ'fornvit11.Jt11.Ji1flV7s!fl11.JfllJ~ijl1fff (P) 1m::i1rni1fff • • 

(N) 

praparsiri barnette 18/08/51 



m~~ 3.10 t1-:i,i11 (1J'W) t1-:itJ~1~1 (frn1-:i) u~~t1-:in'1:wm1:w (ih-:i) ~'Yl~m:i-:ideJ-:im1riw'Ylf.l~ i1i'ff 

TSV, WSSV tm~ YHV 

• V 
d o, d !JI !JI o !JI !JI !JI <> 

m~'YI 3.11 1~1JmH'Yl~~f.l-:imfl-:itJ-:i,i11 tJ-:itJm~1 tm~ tJ-:im:wm1:w 1~1J1J\l~\}fifl'Q:1J~1eJ~~1ff~n 

55 

• V ' 

m~'Vi 3.12 1~uut1-:i'Yl~~f.l-:it~eJ-:it1~ \}f1tttl~von m~'Vi 3.13 m~i-:i\}m~rnm~utl-:idom~'W 20 'lfo-:i 
V 

t~'Wffl:W'lfo-:i 1~flii~~um-:iti'W 11li trt1-:iu~~~'lfi1~tJtJ n'W 

praparsiri barnette 18/08/51 



1 W 

ct ' ~ 

1 
ct 

'Ul'll'l 4 

~-nlv10l!'YI 1 Ntlfll''H!'Vf:ifl'l~'tll£J'U0-:J!'trn Taura Syndrome Virus, White Spot Syndrome 
w w w 

56 

, 'ii ct 'ii ~ ~ , t t o _t OJ d t 
Virus, Yellow Head Virus l!Q-:J!tlf.l-:JU'1~Q-3'Wl!!'ll0-:J 1-!Q'llU'lll!llJHu~fl-:J tfvl1'Yl~rn Utl~'W0 

UU'Nl!fifl-:Jfltll~l~i1J<Ulfl611"l'Yl£J 
"" " " 1 "' fll'Hl'l"i'jfl'i:;;'illl'.J'lJel,H"lHJ Taura Syndrome Virus (TSV), White Spot Syndrome Virus (WSSV), 

,, ,, " " 
Yellow Head Virus (YHV) illl\91T1'ill-wn'.:it~u.:i'h..1vhfmifo.:i~.:ii-rn1'flu::a~1-~rvrn n'.:i~miitJ.:i1url:1Jufr1h 

q q • q q 

' " 
• rnnbt1.:J\911llffmi1\9'i1.:i "1 'Vil11fl11i'U l'PIU1~1'V'l.:im.:iirn:;;01urw uo:;;ci;e:i~e:imivrmf ~.:i1,11mh.:i~ovhmu 

TI'Wnn'.:inm~h YtBTI'U1lt1m~h111 irn:;;viouu~'W1ln'.:iu'll,j1U hwi'.ln'.:inmmu~l'W1'W 1 \911~i'U'illfl~111'1'm 
qqq qq qq qq 

" . 
n'.:im rl1i1 an iu lflm1 m.h :;;m e:i1u mnu":;; 1~affnm 1:1Jotinf!l'Uo~1.:iifo 1 m1 iln'hl Tffl'.i1'il\'lr.Hl'fl 3 ii 

q ~ ~ ~ 

l'flm~ll'illf1'lf1.:ithnuil 'Vi.ft'. 2547 (fl.ft'. 2005) o.:i \.l'Wtl 'Vi.ff. 2550 (fl.ft'. 2007) l'P1Ul1lf11'H~rni10ti1.:it~'W 

" 
i1.:iq~u~.:i irn:;; q~~u 1~i:-lof111'1'1'floo.:ii'.l~.:ii1 

1. i:-tl:lf11'j~'n11 iTfrthJ 'Vi e1uilvtuin-rna 1~1curnnnci11 hw 
q q q 

(extracted DNA kit and primer from IQ2000 TSV Detection and Prevention System) iY1Ufl11\9111'ill1fo 

'lfU\91 WSSV mi:;; YHV 'il:::l~11l Immuno dot blot l\91Ul'M monoclonal antibody (l~'illfl Sithikonkul et al., 

2000 ll..! YHV no:;; Chalvisuthangkura et al., 2004 lU WSSV) ~~lll'll:;;~e:it1fmwil:l:::'lf'U\91 
" ~ 

i:-ll:lfll1~11'il"l11ff1t.i~.:ii1.:iq~m1.:i 2549 i1 'il1nw0uuvrmM.:ifJm~1~1u1u 30 1,11 V1u"l11'ffi.:i 

" " 
j;fllJ'lf'U\91 l~l1,:jf4e)Yil..! 1l iw:;; UlJTIU1l l\9ltJ'VilJ11'Wtl~U1l n.:inm~ 1iHe:ifllffl'IU "l 11 ff l~l1.:J1;fllJ'lf'W \91 

~ q -l q q 

l\91Utu'Vil:::'WtJ~'W(lll'U l 11ff TSV ,~lllflfl11Ull~'U ( 1rlm11u .:io.:ifll'j'VilJ 111iHl'UtJ~flll:l'l"l'U11'VifJUlJ 

" " 
TI'W (~.:ir1m~1unnumihrw'll e),:j 111 ffi.:imll'l$U\911 ui1.:iq~m1.:imnni1i-Nq~~'U 1tlof iGJ}m1fl11'V'IU 

111fftttJfl\917llt'l"lft'~.:i 1uu\9'io:;;q~mr.'1 Uff\91.:ii.:i\911'.il.:J~ 4.1 

' " 
tiifl'Yi'ill'.iW 1m1 ll!'U "l 11 flu~ r.'1:::'lftJ\91 luwBuuvrunn.:inm~ ,i'.l~ .:i u ~ B tu Bf 1GJ}w,1mrn1J "l 11 ff\917:IJ 

' ' ' 
q~fll"'V'l'U11l11'ff TSV trn::: l11ff wssv i'.luu1 t'Ull1u1um-:1l~tl1f1'U l'fltJ'VlU!Uel1tGJ}'W~~.:imn1ui1~ 

tl1n'ilil 'Vi.ft'. 2548 Ul:l~q~u~.:iil 'Vi.fl'. 2550 Uff\91.:i~.:imw~ 4.1 ri1u111ff YHV 'V'IU-uoa'lui1-:1rl111'ilil 

' " I "' di 'I ' , I ';;ii 'J/ ';;ii 
'Vi.ft'. 2548 umUJ'Vi'Ulllfl'll'W iwin~q~H'l..!'UB.:iu 'Vi.ff. 2549 trn:;; q~tm.:iu 'Vi.ft'. 2550 

praparsiri barnette 
'J) 

1-'/'Ul 56 18/08/51 
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f ~ Cl.I I ~ .Q .C:::::. 

"lf1.:J Dry season l~tl'U 1i'U1lff1J 2547 - llJ'lflcJ'U 2550 l!n:;;"lf1.:J Wet season l\PlO'W 1JQ'U1cJ'U-i:l.:J'l1lfllJ 2548 

' "' ., "lf1.:J Dry season lf!O'U 1i'U11fllJ 2547 - llJ'lflt.J'U 2548 

~l'U1'U (~1) TSV (~1) WSSV (~1) YHV (~1) 

' Q.I a'gJ 0 

'W O'WlJ 1i fl.:JfH'll~l 10 10 4 0 . . . 
I Q./ f/'j} 0 

lllJ'W'U 1ifl.:Jfl"l~l 20 4 18 •• 

'.i1lJ 30 14 22 

%prevalence 46.66 73.33 3.33 

I ,::!I q q 

"lf1.:J Wet season tlo'IO'U lJfl'Ult.J'U-1:Y.:J'l11fllJ 2548 • 
~1001.:J ~llJ1'U (~1) TSV (~1) WSSV (~1) YHV (~1) 

' Cl.I t/'j) 0 

'W o vi u 1i m nm ,11 22 4 2 . . . 
I QI f/ fj/ 0 

lllJ'Vl'U1ifl.:Jfl"1~1 8 • • • 0 0 0 

'i1lJ 30 4 2 

%prevalence 3.33 13.33 6.66 

' "' ., 'Jn-;J Dry season l~O'U 1i'U1lfl1J 2548 -11.Jllltl'U 2549 

~l'U1'U (~1) TSV (~1) WSSV (~1) YHV (\;11) 

1 (V c/ 'jl O 

'Wel'W'U1ifl·:ifl"1\Pll 20 2 3 0 . . . 
I QI r/3) 0 

!!1.J'V'l'U1if1.:Jfl"1\Pll 16 0 4 . . . 
'j1lJ 36 2 7 

%prevalence 5.55 19.44 2.77 

' ~ q q 

"lf1~ Wet season l~el'U lJfl'Ultl'U-1:Y~lilfl'l.J 2549 
q 

~l'U1'U (\;11) TSV (\911) WSSV (~1) YHV (\911) 

t Cl.I c/ 'j) O 

'WO'V'l'Ulifl.:Jf1"1,11 19 5 5 • • • 
I Q.I fl 'jl 0 

!11.J 'W 'W 1i n-:m m~n 11 0 4 4 • • • 

'i11.J 30 9 9 

%prevalence 3.33 30 30 

praparsiri bamette tiUl 57 18/08/51 



' QJ a' 'JI 0 

l'Hll'l'U1ifHfl'11~1 . . . 
' Q,I a' 'j) 0 

tt lJ l'l 'U 1i fH fl o Wll . . . 
11lJ 

%prevalence 

\ 
\ 

'J) 

Uo~48 

praparsiri bamette 

GJfl~ Dry season t~m.J 'fi'U 11fllJ 2549 - tll'hlltl'U 2550 

~l'U1'U (\9l1) TSV (\9l1) WSSV (\911) YHV (~1) 

8 6 2 

22 11 6 

30 16 13 7 

53.3 43.33 23.33 

....... ~rsv_,. -wssv- A -YHvj 

\ 
\ 

\ - -- ...... 

'J) 

m'1~50 

'J) 

ti'Ul 58 18/08/51 
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mi~ 1urn-:.1'!f1-:.1q~t11f!Ufl~ 11f 'ff wssv tm~ 11f '1' YHV 'Virn1fo{1~m,1~ -:.i 1 uuli'Wu,f '!f1-:.1q~u-a-:.itl'Vift' 

,I .,,d _,, 1iJ.., 31'1 1 .., .d .I .,,d _,, 

2550 llJtl'.itG)ftJ\Plfll'.i')'f'lJ !1'.i'fflltlfWlllH'Vift'f:J-:.1 !'\.Jll\Pl'1~(l~fl1'1 Ufffl-:.1~-:.l,ll'.ilsl'Vl 4.2 trn~ tutlWlf'\.J\eltll'.i'Vi'U 

i 1f mt~ -a:::·1rw fl'llt1-:il'it1uli-wu ,f ~-:iu'!fu1mm:::~-:if:Jmt11t1'.i 1ll i mt~ct:::q~rrni _u 'fff1 -:i~-:.im'Vi~ 4.2 

\Pll'.ilsl~ 4.2 f-1'1fll'.i,1'.i1'il I 1f 'ff'ff1lJ'lftJf1 t 'Uvit1U:U'W'\.JfinslU'lfU1cHH\:::n-:iflmmt1~'ilU'illfH!m_h:::mt11'1-J 
ll q q q 

'11fl iu~11 l'Vltl'if1sl Dry season t~tl'I..! "fi'\.J11fllJ 2547 - lll'lfltl'I-J 2550 U'1~'111-:.I Wet season 1$Jt1u lJQ'\.Jltl'I-J­

ffsl'ttlfllJ 2548 

I d .., 

'lf1sl Dry season lfltl'\.J ti'I-J1WllJ 2547 - llJElltl'I-J 2548 

~l'I-J1'\.J (IP11) TSV (IP11) WSSV (IP11) YHV (IP11) 

' QI o''J) c;)I 

'Vitl'Vi'\.J 'Ii fl-:i ll 'lfU 1tl •• 3 3 0 0 

I QJ ef 'j) ell 

tllJVi'I-J 'Ii fl-:i ll 'lf'U 1tl 3 0 0 0 .. 
'.i1lJ 6 3 0 0 

%prevalence 50 0 0 

I d 0, 

'lf1-:.I Dry season lfltl'\.J 'Ii'\.J 11rlll 2548 - llJEl ltl'W 2549 

~l'U1'\.J (IP11) TSV (IP11) WSSV (~1) YHV (~1) 

I QI (/ 'J) C')I 

tHJVi'U'fifl,,'Jll'lfU1tl .. 5 0 

' Q.I cf 9) ell 
tllJ'Vi 'U 'Ii fl sl U 'lfll 1tl 4 0 0 0 .. 

f QJ o''J) 

mm u 'Ii m fl m m t1 0 0 0 . . . 
'.i1lJ 10 0 

%prevalence 10 10 0 

' ,:9 ~ .::::,, 

'lf1-:i Wet season tfltl'\.J lJO'Ultl'U-ffsl'MlfflJ 2549 • 
o, I 

\Pl1tltll-:.I ~1'\.J1'U (~1) TSV (IP11) WSSV (~1) YHV (1911) 

' Q.I "'J) C')I vrnvru 'Ii n-:i u 'lnJ 1 t1 16 0 0 
q • 

1 Q./ ef'J) C')/ 

tllJ'Vi'\.J ti fl-m 'lfll 1tl 13 0 0 0 
q • 

'.i1lJ 29 0 0 

%prevalence 0 0.03 0 

praparsiri bamette '11Ul 59 18/08/51 
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~ 

I Q.I <J''J) c}' 

U1l'W'U1ifHU'lf1J1U .. 
'nll 

%prevalence 

41f1-:.J Dry season 1$i01,,1 'fi'U1lfl1l 2549 - 1mrn.1'U 2550 

~l'U1'U (1>11) TSV (\,11) WSSV (\,11) YHV (\,11) 

0 8 7 

0 8 7 

0 80 70 

--+-- TSV ---•---wssv --..-YHv) 
■ 

♦, 
' ' ' ' ' ' ' ' ' _J ' ' ' 

___ .,----•----
---

uK:i4s na;i49 ~U49 uK~so 

t]~f1Hl m'l~ 1J 

60 

----~-

' ., 
fllVl'Vl 4.2 n.fo{1ci'U\9lfl11'WUL1f'1' TSV 11fff wssv m1: 11f'1' YHV !U'VitJUliiui'ti'-:.iw'lfU1cJ (n= i-:iu~ .. 
6-29 loi11uw,i'1t(J~fl1'1) '\Jlfl011l'YIU'lf1'1tl VI.fl'. 2548 o-:i 2550 

., ., 
3. i:-mm1\9111'i111f ir,nnn'.:ivlmije1-:J"lf'W~~1-:J ua:::'. fl-:J'll711u~:umhhu1-:Ju:::'.m • • • 

~-JllttJflfo~1um~t1-:i~t1fll'j'lh:mm1-:iil1mJ1J;i0 m1i1J 1~u1i1V1-1V11-:i ('1'mu~ 1 ii1mt1rn~ 

flii'1 mnil~ 2 ii1mm~0-:iu'1:ii1urnu'Tu 1Vli mniJ~ 3 H'1t 4 ii11flt1rn-:il1:rn) u'1:m1mn 1~m!t1t11u 

1u ( mniJ~ 5 ei11fl0Yi1~rn) 0~1-:i h~~1:1rn1u 11-imm'rnirni'-:i 1~11nrnmil 1d0-:iu1n~0i1n~'IJ0-:iff m'W • • ., 
1i 'j 'j ll'lfl~'U 0-:iu:i.i'U 1 H'1t fl11ll tiifftf11f1'\l tl'1'1ffJtj'j t m 

' l "' l 31 ~I"" " I a- cl d' .d 
'WU11 Tiff TSV m:1.mt1'W'l.J ~l'.lf1tJ~flla ~atl~bllllulllutJWJm~mlll9lfl'J1:IJ'j1lJ'Yl 12.20% 

., 
(il'i-l1'Un'1 82 \911ulflfl7Hfll~1'1uil'U1'U 672 \,11) ulfl'lf1'1fll'J'W1J\91'1H~ 3.33 - 25.75% Vl'l.Jill1f'1' . . 

1iJ 31 '."'I"' _ 1 d' cl d' .d o 3/ "' 
WSSV l:lllJl'Hl'WU !l'll'.JfltJ~f1lfl ~flO\ilftllJUlH'lHl'H"lf'Wl'lfl1llJ1fl'lp-1'.i1lJVl 13.44% ('ill'Wl'Wfl~ 134 \e"\1 

" 
u1nm·Hrrnwn11~1u1u 997 ~1) 'il1n'lf1-:.im1V1'l.J~-:.iui 1.90 - 24.24% V11J1111f-a- YHV mmrnv.iu1~ • 

praparsiri bamette 11Ul 60 18/08/51 
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".c'I'°' _ I a' d a' .d 'J) 

'Ylfltll'Jfllt'l \ill:ltJ~1:YllJ1JlH1JtJ'H9fW\ilfl1lll'J,ffl'J,fll'.i1lJl'I 14.24% (ilU1'WfJ~ 142 i1'illflfll'.i~lJ\il'.i1'il 

" 
il'W1'W 997 ~1) 'illfl6Jf1~fll'.i'V'l1Ji~u\?i 0.48 - 22.58% 

V j/ I JI 

'lf'W~'lle:i~ti'~-wudje:i~i1u1u 10 'lf'W~ 'turi11uiitl1111nh:m ll'V'l1Ji1fffl1-H'l'lll'15'W~i~uri n'~ . . . 
flt'll~l (P. monodon) . 'J) 'J) 'J) 'J) ~ 

fJ~tJirnrnJ (P. semisucatus) fJ~f1llJfl'.illJ (M. rosenbergii) f.J,Ht'lf1J1tl (P . 

'J) .,, 1/j ' 'j/ 

merguiensis) fl~lrn~ t'U (Metapenaeus. brevicornis) f1~\il!;;f11~ (Metapenaeus ajjinis) Metapenaeus 
JI 

'j/ -1 'j/ 'j/ ' 'j/ 1/j ., q 'j/ "' "' 
tenuipes f.l~IJl:ltl~ (Parapenopsis hungerfordi) f.J~fltfle:JlJ trn:::: fJ~'lf{ll fll'.i'V'llJ t1'.iff TSV !'U f.l~'Vfl.HlltM 

" ' ' 
'U0~1h::::t'Vlrthw 'V!lttt'Vl'.i11J11n'~mri1i1mrnf11i1fff~1~ih1 fie:i 'lf'W~ TSV vi~~mnun';J'lll1 • • 

0d~1i'lu~ll11:1w-w111 'lf'W~'U0~fl;J~i1Ji~lJ'lf'1~f"l~!!'1;Jcl1;JttiiJ1rn~u:;;fl;J'V'11J iuc:ianum11J1~lJ q ~,~ qJ 

JI " ' 

'Utl~'Ul !'V'l'.il!;;ttiitl11Jl;JU!;;fl~niim1mn11J1flU'.i::lllt.U 122 fll(l!lJ\91'.i !!l:l!;;~l'.i1'il t 'W'lf1~01tfl0Ul~fl~l0;J 

' : - t 9,1 .c:i.! .Ji "" , 'j)a., c::,, c::,, d d. ' V .::. 
u1ntt1J'Wl1J1 ;JIJ:::: m~ 1m ::::o::'Vll~ 69 fl l:l!lll'l '.i"lf ;JtJ~ ~ '.i 1Jt1'Vlli'V'l l:l 'I.I e:i ;Jfl 11mfl ll'Vlfl tl'W'lll;Jff ~m nwut:111 .. 

j/ j/ ' ,, 
u1m1iitl1 ~~!!~01!fl0'Vll'li'lll iu'il'UO;J0l!fl0Ul;JU:;;m trn:::: 01!fl0tileN l1ltttfl;J'Vi'V'11J!!f:l1Ulfl!tiitl1rn;J • 
u::::m ~tllJJfl11mftm1'~ 'il::ti'lun~'lfii~l?ioiui1 flt) fl;Jtt'lf1J1cl fl;J111lJU fl;JUJti;J i,11'UO;J~'Vl'Ufl11ll!~lll~ 

qJ q q q q q 

" " " ~ ffllll'.if:ltlVt'U'Wlfl10tJi~ fl'e) fl~ ltlflfl'Wl$i'U fl;Jf):;~e)lJ fl~'tii;)~i'li n;Jflt'11'1lcl O;Jfll:lWll trn::n;J cu q q q qq qq q 

' " 
Metapenaeus tenuipes ri1u1;J'Vi'V'IU01fft10l!flmihN !!l:l!;; 01!flel1Jl~flJ11i'lu1~-vimru1i~ i~t'lf'U ~~ 

'J) 

fll lJ f1'.i 1 ll 

" " 
n;J'\Jl1'TI1Ji~'illflli'.i'.ill'lfl~'illflttiitl1rn~u::m 1Jfll'.i'V'IUi1fff TSV i~\Pl;Jtt\?i 8.7% -23.88% !~cl • 

" " " 
ttl:l::::fflrn'.it1l"lUfl11urntl0u'U0;Ji1f-cr wssv tta:::: iTfo YHV ;;J;i~11 fi;J'llniJmrno11frn~oiTfo 

' 

-----~TSV - -WSSV - J,, • YHV 1 

"7 
o,ca 

~ 20 7 .,-,, 
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' " 
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Dry 2007 

fll'W~ 4.4 11h1{1ciu;nl'.i'W11t1i'i1 TSV 11i'i1 wssv trn~ tTfo YHV lmi'-:i'tl11irnnnmjtl1111-nJ~m . ., 
(n= ~;JU~ 6-29 ~1vtiv.1luu~'1~t]~flli'l) 1llfl011t'VW'lf1;JU 'W.fl'. 2549 u-:i l"l.ft. 2550 
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3.1 Hi'lfll'Ht'fi'jfl'j~1Jll'J'\JcJ;Jt1i'iY TSV lun-:ivlmutJ;J U'1~fi;J'\Jl1l'U1iT'.ilJ'lfl~ \9)(1()\P) 3 il l\P1l'J'Y11 . . ,, ,, 
fll'.il~ll~--;rnti1-:i1~mhu1t1u~-:i lli'l~ q~r-l'U l\P1l'Jfll'W'.i11JfYl'tti'rn-rnflWV'lllt1i'iY TSV 1u1-:ivimuv-:i '11;! 3 

';;'I d - I ✓ G ✓ "' d l ~ d 'l ' ~ 
u 'JJtut)';i!"lf'U\91fll'.i'W'U 12.20% (+82/672 \911) 1JH'U1 t'UlJ'WUflll:iJtYt!;J !'U'lf1-H)~trn-:i (14.85% - 25.75%) 

' ,, 
mnni1q~r-lu (3.3% H'1~ 8.7%) lli'l'\91-:i~-:i\911'.i1;Jv\ 4.3 l\P"lmWfl\9111.J'lf'U\ol'\JcJ;J~;Jviud'.icJ;jtrn~t'lltJ{1~'Uvlfll'.i 

QJ .ci I q '3/ d _, ti cl tf Q.I j} 

'W'U W;l\P1;J\P1;J\911'.iHVI 4.4. 4.5 lift~ 4.6 bl'1'Ufll'.i'WU t'Ufl;J'\J71'JJtUcl'.il9f'U\91 16.44% ( + 3 7.1225 \911) l:Ycl\P1fl'1cl;J . . 
., ' 

nu1-:ivi 'U IU cJ;Jl1'lf1;Jt)~U~ ;jl"j 11 lJ 1 fl fl 11 q ~ N'U 

d 
\911'.iHVI 4.3 Prevalence ofTSV in wild-caught shrimp of the Bangpakong estuary during 2005-2007. 

Shrimp specimen 

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

Dry 2005 25.75% (+17/66) -

Wet 2005 3.3% ( + J/91) -

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

Wet2006 8.7% (+ 19/218) 2.22% ( T 1/45) 

Dry 2007 15.53% (+32/206) 8.7% (-,-4/46) 

Total a and b 12.20% (-;--82/672) 16.44% (+37/225) 

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

estuary. 

b a b 
Stations Scientific names Dry season. (ind) % Wet season, (ind) 

NS 
NA (2 ,t1) 

I Litopenaeus vannamei -

(Bangkla) Peneaus monodon NS 
+o/2 -

Macrobranchium rosenbergii NS 
+0/12 -

2 (Mueang) litopenaeus vannamei NS 
NA(I) 

-

3+4 Peneaus monodon +l/13 7.69 +o/13 

(Banpakong) Macrobranchium rosenbergii +3/3 100 
+o/16 

~~n::;~011 Unknown specie +2/6 33.33 
+o/10 

Parapenopsis hungerfordi +I/IO 10 
+I/IO 

Metapenaeus brevicornis +4/10 40 
+1/10 

Penaeus merguiensis NS 
+o/8 -

Metapenaeus affinis NS 
+I/JO 

5 litopenaeus vannamei NS - NA (10) 

(1be River Peneaus monodon -'-1/4 0 
NS 

Mouth) Metapenaeus affinis ~3110 0 
NS 

Penaeus merguiensis ~2110 20 
NS 

% Total Local shrimps -'-17/66 25.75 
-'-3/91 

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

NA= Not available because samples were degraded 
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\9ll'JH'¥14.5 Prevalence of TSV in wild-caught shrimp during 2006 from the Bangpakong estuary. 

b a b a 
Stations Scientific names Dry season, (ind) % Wet season, (ind) % 

I Litopenaeus vannamei +6/44 13.6 +-0/4 0 

(Bangkla) Macrobranchium rosenbergii +-0/24 0 +l0/46 21.74 

Metapenaeus brevicornis NS - +8/12 66.66 

Metapenaeus afjinis NS - +-0/6 0 

2 litopenaeus vannamei +26/47 55.32 +-0/11 0 

(Mueang) Metapenaeus brevicornis +-0/10 0 +-0/5 0 

Q~~:::fll.t Unknown specie +-0/10 0 NS -

Metapenaeus afjinis +4/10 40 +-0/5 0 

3+4 litopenaeus vannamei +-0/43 0 +-0/15 0 

(Banpakong) Peneaus monodon +1/4 25 +l/20 5 

,'vfacrobranchium rosenbergii +-0/1 0 +-0/46 0 

A1etapenaeus afjinis NS . +-0/4 0 

Penaeus merguiensis NS - +-0/6 0 

,'vfacrobrachium equidens NS . +-0/5 0 

Melapenaeus tenuipes NS . +-0/1 0 

Penaeus semisucatus -,.313 I 100 NS . 

I 
Melapenaeus bre,·icornis +2/18 I I I. I I NS 

Parapenopsis hunger/ordi +5111 45.45 NS . 

5 litopenaeus vannamei NS . +1/15 6.66 

(The River Peneaus monodon NS . +-0/5 0 

Mouth) Macrobranchium rosenbergii NS +-0/10 0 

Afetapenaeus brevicornis NS - +-0/10 0 

.lvfetapenaeus affinis NS . +-0/5 0 

Penaeus merguiensis +-0/10 0 +-0110 0 

!lletapenaeus tenuipes NS +-0/10 0 

Parapenopsis hungerfordi NS . +-0/6 0 

Unknown specie NS . +-0/1 0 

Unknown specie NS . +-0/5 0 

%Toatal Local shrimps +15/101 14.85 19/218 8.7 

%Total Liwpenaeus ••annamei +32-'l 34 23.88 1/45 2.22 

'%prevalence= b # positive(+) TSV: total# of shrimp tested; NS= Non of sample caught, NA= Not available because 

samples were degraded 
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\911'.il~vi 4.6 Prevalence ofTSV in wild-caught shrimp of dry season, 2007 from the Bangpakong 

estuary. 

b a 
Stations Scientific names Dry season (ind) % 

I (Bangkla) No sample collection - -

litopenaeus ,•annamei +l/4 25 

Metapenaeus ensis +6/10 60 

Metapenaeus tenuipes +1/10 10 

2 Metapenaeus affinis +o/11 0 

Mueang 
Penaeus merguiensis +1/10 10 

Unknown specie +1/10 10 

Parapenopsis hungerfordi +o/14 0 

Metapenaeus movebi +0110 0 

litopenaeus vannamei +l/38 2.6 

Peneaus monodon +2/12 16.6 

Macrobranchium rosenbergii +2/7 28.5 

Metapenaeus affinis +o/2 0 

3+4 Penaeus merguiensis +l/9 I I.I 

Banpakong Metapenaeus mo1·ebi +o/4 0 

Mecapenaeus tenuipes +2/10 20 

,'vfetapenaeus ensis +6/8 75 

Unknown specie +o/13 0 

Parapenopsis hungerfordi +019 0 

litopenaeus rannamei +2/4 50 

Peneaus monodon +0/10 0 

Metapenaeus mo_vebi +2/2 100 

Metapenaeus brevicornis +2/11 18.2 

5 Metapenaeus affinis +0/2 0 

The River Mouth Penaeus merguiensis +l/1 I 9 

:'vfetapenaeus tenuipes +2/9 22.2 

Metapenaeus ensis +0/6 0 

Parapenopsis hungerfordi +l/1 100 

Unknown specie +2/5 40 

%Total Local shrimps +32/206 15.53 

%Total litopenaeus ,·annamei +4/46 8.7 

"%prevalence= b #positive(+) TS\' total# of shrimp tested; NS= Non of sample caught, NA= Not available because 

samples were degraded 
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" 3.2 l!-H'lf11'.iHl'lim~1Jll:J'lJO~i1f'1 wssv 'lun~~m:fio~ Ui;'l~f1~'ll11hrn'.irn'lfl~ 1-HlO'fl 3 tJ hit.J . . 
" 

Yl1m'.it~rn-i10~1~trl'U-ti1~t1~nii'~ U'1~ q~H'U t'flt1flll'l'.illJiY111i'-uHi;'Jfll'.il'l1Ji1ffl wssv 'l'U~~~'Ut:fio~ 

t -=::! ci.. o'd o' Q.I d rJJ d. I 'j/ d ci.. .t:!! ci.. 

YM 3 U lJ!Utl'.it"lf'Ulolf11'.il'l1J 13.44% (+134/997 \911) lJU'\,!1 t'Ulll'l'UfllllJfl~~'l'U'lf1~(J~U'1~LffU~ 2 U fie) U 

2005 (24.24%) trn~ 2006 (20.10%) ri1'Utl 2007 (1.90%) l'l'Ui~tl'ournjjomfot]~H'U (12.44% mi~ 4.39 

%) Hi1''fl~1o1~1o1nH~ 4.7 1'flmwn1o111J'lf'W'fl'llo~n~vf ut:fiD~ul;l~tuo{1GM'Ul'1fll'.il'l'U u'ff1P1~~~1o11'.i1~~ 4.8, 4.9 . 
' q 91 "' • I " d ,1 "' ' 'JI ';;'I l 91 

"' tm~ 4.10 'ff1hlf11'.il'l1J t'Ufl~'lll1lJLUO'H"lflJ\91 17 .33% ( + 39/225 \911) 'b'1~t]~tm~u 2006 l'l1J 'fl~ ~lJlf) flO 

23.88% (+32/134 i1) 

\911'.il~ll 4.7 Prevalence ofWSSV in wild-caught shrimp of the Bangpakong estuary during 2005-2007. 

Shrimp specimen 

Local shrimp species Litopenaeus vannamei 

Season/year a and b a and b 

Dry 2005 24.24% (+ 16/66) -

Wet 2005 4.39% ( +4/9 I) -

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

Wet2006 12.44% (+27.'217) 13.33% (+6/45) 

Dry 2007 1.90% ( +4/210) 2.17% (+l/46) 

Total a and b 13.44% ( + 134/997) 17 .33% ( + 39/225) 

a b 
% prevalence = # positive(+-) WSSV / total # of shrimp tested 
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d 
1Pll'nn1 4.8 Prevalence of WSSV in wild-caught shrimp during 2005 from the Bangpakong estuary. 

b 
Stations Scientific names Dry season, (ind) 

l Litopenaeus vannamei NS 

(Bangkla) Peneaus monodon NS 

Macrobranchium rosenbergii NS 

2 (Mueang) Litopenaeus vannamei NS 

3+4 Peneaus monodon +8/13 

(Banpakong) Macrobranchium rosenbergii +l/3 

,, . 
Qrn!:9101J Unknown specie +1/6 

Parapenopsis hungerfordi +-0/10 

Metapenaeus brevicornis +4/10 

Penaeus merguiensis NS 

Metapenaeus affinis NS 

5 Litopenaeus vannamei NS 

(The River Peneaus monodon +0/4 

Mouth) .Hetapenaeus affinis +0/10 

Penaeu.s merguiensis +2/10 

%Total Local shrimps +16/66 

a% prevalence~ b # positive ( +) WSSV /total# of shrimp tested; 

NS= Non of sample caught 

NA= Not available because samples were degraded 

praparsiri bamette 

a b 
% Wet season, (ind) 

NA (2 ,11) 
-

+-0/2 -

+-0/12 -

NA(l) -

61.5 +-0/13 

33.33 
+1/16 

16.6 
+-0/10 

0 
+-0/10 

40 
+2/10 

20 
+l/8 

+-0/lO -

NA (10) 
-

0 
NS 

0 
NS 

20 
NS 

24.24 
+4/91 
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a 
% 

-

0 

0 

-

0 

0 

0 

20 

0 

0 

-
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~111~'1'1 4.9 Prevalence ofWSSV in wild-caught shrimp during 2006 from the Bangpakong estuary. 

b a b a 
Stations Scientific names Dry season, (ind) % Wet season, (ind) % 

I litopenaeus vannamei +7/44 15.9 +0/4 0 

(Bangkla) Macrobranchium rosenbergii +13/76 17.1 +Q/46 0 

Penaeus monodon +l/5 20 NS -

Metapenaeus a.ffmis NS - +0/6 0 

Metapenaeus brevicomis NS - +2/12 16.66 

2 Litopenaeus vannamei +14/47 29.78 +3/11 27.27 

(Mueang) Metapenaeus brevicomis +1/10 IO +o/5 0 

. ' 
f)~fl:::irn1J Unknown specie +19/40 47.5 NS -

M etapenaeus affinis +8/45 17.77 +0/5 0 

Metapenaeus tenuipes +3/34 8.8 NS -

3+4 litopenaeus vannamei +l 1/43 25.58 +3/15 20 

(Banpakong) Penaeus monodon +2/6 33.33 +3/20 15 

Macrobranchium rosenbergii +2/3 66.66 +15/46 32.61 

. ' rpn:::v1u1J Unknown specie +0/8 0 NS 

.Metapenaeus ajfinis NS +0/4 0 

Penaeus merguiensis NS +016 0 

Macrobranchium equidens NS - .J...0 15 0 

Metapenaeus tenuipes +7/23 30.43 +Oil 0 

Penaeus semisucatus +113 33.33 NS 

Metapenaeus breviconzis +1/28 3.57 NS -

Parape,wpsis hungerfordi +7/29 24.13 NS -

5 litopenaeus vannamei NS +0/15 0 

(The River Penaeus monodon +o/2 0 +1/5 20 

Mouth) Macrobranchium rosenbergii NS - + 3/10 30 

Metapenaeus bre,•icomis +015 0 +2110 20 

Metapenaeus ajfinis NS - +0/4 0 

Penaeus merguiensis +16/66 24.24 +0/10 0 

Metapenaeus tenuipes +2/30 6.66 +j/jQ IO 

Parapenopsis hungerfordi NS - +0/6 0 

V ' f)rn:::,ieiu Unknown specie NS +OIi 0 

~~'lf{)l Unknown specie NS +015 0 

praparsiri bamette 'tt'Wl 68 18/08/51 



%Total Local shrimps +83/413 20.10 +27/217 

%Total Litopenaeus vannamei +32/134 23.88 +6/45 

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

because samples were degraded 
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~l'.iT.lVl 4.10 Prevalence of WSS V in wild-caught shrimp of dry season, 2007 from the Bangpakong estuary. 

b a 

Stations Scientific names Dry season (ind) % 

I (Bangkla) No sample collection - -

Litopenaeus vannamei +-0/4 0 

Metapenaeus ensis +0/10 0 

Metapenaeus tenuipes +0/10 0 

2 Metapenaeus afjinis +0/11 0 

Mueang 
Penaeus merguiensis +0/10 0 

1rn:::~tJlJ Unknown specie +-0/10 0 

Parapenopsis hungerfordi +0/14 0 

A1etapenaeus moyebi +0/10 0 

Litopenaeus vannamei +]/38 2.63 

Peneaus monodon +0/12 0 

Macrobranchium rosenbergii +017 0 

Metapenaeus affinis +0/1 0 

3+4 Penaeus merguiensis +0/9 0 

Banpakong Metapenaeus movebi +0/4 0 

Jfetapenaeus tenuipes +-(), 10 0 

Afetapenaeus ensis +t.'8 12.5 

V ' f)rn:;;yifflJ Unknown specie +I '13 7.7 

Parapenopsis hungerfordi +-()/9 0 

Litopenaeus vannamei +0/4 0 

Peneaus monodon +Q!IO 0 

:\1etapenaeus moyebi +an 0 

,\1etapenaeus brevicornis +Oil I 0 

,\1etapenaeus affinis +-()/6 0 
5 

The River Penaeus merguiensis +-Iii I 9 

Mouth Metapenaeus tenuipes +0/9 0 

J/Jetapenaeus ensis -,-[/6 16.66 

Parapenopsis hungerfordi +Oil 0 

V ' 
f)rn:;;yitJIJ Unknown specie +Oi2 0 

r7 ~ 'ti {I l Unknown specie +{)/3 0 

% Total Local shrimps +4/110 1.90 

% Total Litopenaeus vannamei +1/46 2.17 

'% pre,·alcnce ~ 0 
/1 positive\+) WSS\" total # of shrimp tested; NS~ Non of sample caught. NA ~ Not available because samples were 

degraded 
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" 
3.3 f-H'lfll'.itrvdm~,ilrJ'IJfl.!IL1'.itl YHV lt.Jn.:ivhu:uti.:i tnl~fl.!l'IJ111U1i'.i'.i1.J'b'l~ VJati'fl 3 il l'fltl . . 

" 
Yi1m1tn1J\?11t1uHttlmb.:iq~mi'.:i m,~ q~Nu l'f1t1fll'Vl111.n1111i'ui:-mmnmi1i'i1 YHV 1uQ.:iviudjeJ.:i 

J.:i 3 il ih1.JeifoRu\olm1'Vlu 14.24% (+142;997 \?11) iiuu111111'Vlufl1111~~.:itmh.:iq~u~.:irvlt1.:i 2 il fia il 

'.;'I ' '.;'I IIJ 'J) 'J) .,i "' .I 
fl.fl'. 2005 (13.64%) ua~u fl.fl'. 2006 (19.3%) ff1Uu fl.ft. 2007 (0.48%) Vi'l.J t'f1Ut1t1m110un1Jq~r1u 'lJeJ.!I 

il 2005 (4.39%) u~q~Huluil 2006 (22.58%) n~1J'Vlrnl1m\~wo1~-:imn ttff'f1-:J~.:.l\91111.:i~ 4.11 l'f1t1ut1n 

~ 'jl ~ .c!t d d o' QI d , , 'J) 

Vll:WGJ/1.-.!'f}'IJf).:jf).:.l'VlUtllfl.!IUl,'l~tlifl'.it"lfUflfll'.i'Vl'l.J Utl'fl.!l'fl.:.1\911'.il-:J'VI 4.12, 4.13 ua~ 4.14 "111.-.!fll'.i'W'l.J um . . 
"" ' I ,/ d ,/ ., ' 'J) • I '.;'I II) 'J)t 'J) d "' ' I ' 

'IJ11mueJWlfUVl 10.67% (+24/225 \911) GJ11-:iq~ua.:iua~q~HUu 2006 VilJ t'fl natfll'J.!lfll-.!u'.i~mw 13% U\91 

uimW\?l1fJUl.!IU\9lfl~l.!ltll-.! ua~iiivt1Jl1'.iff YHV mt11uil fl.fl'. 2007 

\911'.il.!l't'i 4.11 Prevalence ofYHV in wild-caught shrimp of the Bangpakong estuary during 2005-2007. 

Shrimp specimen 

Local shrimp species Litopenaeus vannamei 

Season/year a and b a and b 

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% (-r49/2 l 7) 13.33% (+6/45) 

Dry 2007 0.48% (+l,'210) 0% (+0146) 

Total a and b 14.24% (+142/997) 10.67% (+24/225) 

a b 
% prevalence = # positive ( +) YHV I total # of shrimp tested 
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\9ll'H~l14.12 Prevalence ofYHV in wild-caught shrimp of dry season, 2005 from the Bangpakong 

estuary. 

b 
Stations Scientific names Dry season, (ind) 

l Litopenaeus vannamei NS 

(Bangkla) Peneaus monodon NS 

Macrobranchium rosenbergii NS 

2 (Mueang) Litopenaeus vannamei NS 

3+4 Peneaus monodon +4/13 

(Banpakong) M acrobranchium rosenbergii +l/3 

~ ' 
i)~n::;,rnlJ Unknown specie +-016 

Parapenopsis hw,gerfordi +0/lO 

Metapenaeus brevicornis +3/10 

Penaeus merguiensis NS 

Metapenaeus affinis NS 

5 Utopenaeus .. annamei NS 

(The River Peneaus monodon +-0/4 

Mouth) .~fetapenaeus affinis +0/10 

Penaeus mcrguiensis +l/10 

% Total Local shrimps -'-9166 

a% prevalence= 
0 

/. positive ( +) YHV /total# of shrimp tested; 

NS = Non of sample caught 

NA= Not available because samples were degraded 
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a b 
% Wet season, (ind) 

- NA (2 vl1) 

- +-0/2 

- +-0/12 

- NA(l) 

61.5 +-0/13 

33.33 +l/16 

16.6 +-0/10 

0 +-0/lO 

40 +3110 

20 +0/8 

- +0110 

NA (lO) 

0 NS 

0 NS 

20 NS 

13.64 +4/91 
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-

0 

0 

-

0 

0 

0 

20 

0 

0 

4.39 



73 

\911'.!Hl'i 4.13 Prevalence of YHV in wild-caught shrimp during 2006 from the Bangpakong estuary. 

b a b a 
Stations Scienti fie names Dry season, (ind) % Wet season, (ind) % 

I Litopenaeus mnnamei +8/44 52 +o/4 0 

(Bangkla) Macrobranchium rosenbergii +24/76 31.58 +8/46 17.39 

Penaeus monodon +1/5 20 NS -

Metapenaeus a/finis NS - +1/6 16.67 

Metapenaeus brevicornis NS - +o/12 0 

2 Litopenaeus vannamei +8/47 17.02 +5/11 45.45 

(Mueang) Metapenaeus brevicornis +2/10 20 +3/5 60 

~ . 
fj~fl::91tl11 Unknown specie +6/40 15 NS -

Meiapenaeus a/finis +3/45 6.67 +3/5 60 

Metapenaeus tenuipes +4/34 11.76 NS -

3+4 Litopenaeus mnnamei +2/43 4.65 +o/15 0 

(Banpakong) Penaeus monodon +2/6 33.33 +3/20 15 

,\,facrobranchium rosenbergii +1/3 33.33 +15146 32.6 

. . 
f]Hl:;,rnu Unknown specie +018 0 NS 

Metapenae1L, afjinis NS +014 0 

Penaeus merguiensis NS +0/6 0 

.i!acrobranchium equidens NS - +o/5 0 

,\,/e1apenaeus tenuipes -t-4/23 17.39 +0/1 0 

Penaeus semisucatus +013 0 NS 

Meiapenaeus brevicornis +l/28 3.57 NS -

Parapenopsis hungerfordi +15/29 51.72 NS 

5 Litopenaeus vannamei NS - +[115 6.67 

(The River Penaeus monodon +1/2 50 T3l5 60 

Mouth) Macrobranclrium rosenbergii NS - -t-6/10 60 

Metapenaeus brevicornis +015 0 -3'l0 30 

Metapenaeus a/finis NS - -t-Q/4 0 

Penaeus merguiensis +13/66 19.7 +l/10 IO 

Metapenaeus tenuipes +2/30 6.67 -t-1/10 10 

Parapenopsis hungerfi,rdi NS - +016 0 

~~il::~tJll Unknown specie NS - +111 100 

•11'11!.Jl Unknown specie NS - +-l/5 20 
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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 

a% prevalence= b # positive ( +) YHV / total # of shrimp tested; NS = Non of sample caught 

praparsiri bamette 
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~n1-:ivi 4.14 Prevalence of YHV in wild-caught shrimp of dry season, 2007 from the Bangpakong 

estuary. 

b 
Stations Scientific names Dry season (ind) a°/ci 

l (Bangkla) No sample collection -

Litopenaeus vannamei +0/4 0 

Metapenaeus ensis +0/10 0 

Metapenaeus tenuipes +0/10 0 

2 Metapenaeus affinis +0/1 l 0 

Mueang 
Penaeus merguiensis +0/10 0 

., ' 
f)~fl:::-;JfllJ Unknown specie +0/10 0 

Parapenopsis hunge,fordi +0/14 0 

Metapenaeus moyebi +0/10 0 

Litopenaeus vannamei +0/38 2.63 

Peneaus monodon +0/12 0 

fvfacrobranchium rosenbergii +017 0 

Metapenaeus affinis +0/1 0 

3+4 Penaeus merguiensis +0/9 0 

Banpakong Metapenaeus mo_vebi +0/4 0 

.'vfetapenaeus tenuipes +0/10 0 

Metapenaeus en.sis +1/8 12.5 . ' f)~O:;.i0u Unknown specie +0.113 7.7 

Parapenopsis hungerfordi +0/9 0 

Litopenaeus vannamei +014 0 

Peneaus monodon +0/10 0 

Metapenaeus mo_vebi +0/2 0 

Metapenaeus brevicornis +0/11 0 

Metapenaeus affinis +016 0 
5 

The River Penaeus merguiensis +Oil I 0 

Mouth Aietapenaeus tenuipes +0/9 0 

Metapenaeus en.sis +0/6 0 

Parapenopsis hungerfordi +Oil 0 

,, ' 
f)rn:::.i0u Unknown specie +0/2 0 

~Hft)l Unknown specie +0/3 0 

%Total Local shrimps +l/210 0.48 

% Total Litopenaeus rannamei +0146 I 0 

3

% prevalence= b # positive l +) YHV / total # of shrimp tested; NS= Non of sample caught 
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'J} • 

4. r·Hlf17'.i\ol'.i1'il 
1'hfff TSV 'il7f1ff\911Vl~rn"lfu~~1-:i h..1ciuu:utl11J1-:i1h:n-:i m1~H'Ul"lflt1~-:i 

q 

il\ol1'Vl~rn'1ru'flivi 'l t;)fll~'U':il'U':illl h,1~11uijtl1m,nbm m,~u'U1'1!'7cJ~-3'0'3111'fl'lrn'l,!1 'i'Ui! 
'J} • 

'Vtfl'. 2548 (fl.ft'. 2005) l'Vf:il~fll'fl11L11'(1' TSV U11l~Ufl1':ill'Vl1fl'.i~'\)lfJ,'U~iYff)'Wl0'W "1 'W0fl1llf)~~ 
'jl I I i/ 

--w'W1iJ0-3tt~0 iij ur;1~1-w0 hfl'l':i71.J11iJiY\ol1'Vl~rn'l!''U'fl 'i'flu1~vifJ0ll11/b1'(1' TSV r,mmrnn11iJi-3-u 

0 .q CV r/ Q.I ,/: 1 _.d CV ~ 
111f1fl1':i'(1'1':i11l'l!''U~'\10'3'(1'\911'Vl~!f1Hf1~'(1'\911'Ulfl'.iflfJ'Yl{l'llJl';itl';i1Jl'lf0 Taura Syndrome Virus 

i/ I i/ 'jl 

(TSV) 1Jjnwil1m1ij'W1m~iJ~muo~'l!'1c1~-3io~111'fl'IH'l'U1 'Vlrn;v TSV 1'Uil\911'W7 3 'l!''U'fl i~uri 
q 

. ,, 
\911':il~'VI 4.15 f,lflfll'i\911111!;10 Taura Syndrome Virus ~lfJL'Ylfl'Ufl RT-PCR lm1\911'Vl~lo'l!''U~i1'3"'] 

Q QI o': .d d 
'l!''U'fl'(Y\911'1.-.!l ff tll 'U 'VH fl 'U 

~10~1'3 

umnJ 
"' 

I 

110cl!LlJMfl 
"' 

" 0 "' ('Wlofl) 

praparsiri bamette 

0 ., ,d 

ol~'Ul'l 

(fl1ll) 

150.00 

2 190.00 

3 174.00 

140.00 

2 135.00 

3 175.00 

36.64 

2 33.93 

3 32.66 

30.53 

2 43.24 

3 26.17 

35.12 

2 42.17 

3 37.55 

'J} 

11'Ul 76 

f1111lfJ11 

(CJfll.) 

11.40 

12.60 

12.20 

12.50 

12.00 

13.20 

3.90 

3.80 

3.70 

9.60 

10.40 

8.30 

8.40 

9.40 

9.00 

f,lo RT-PCR 

(p = Positive, n= Negative) 

n 

n 

n 

n 

'J} 

p (H'U'Wl'\Jll) * 

n 

n 

n 

n 

n 

n 

n 

p (U'U'U1ll~) * 

p (H'U'W '\Jl~) * 

p (U'U'U1ll~) * 
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l1flV'Ul~1ll 

11t1mifou 

"' b'V'11V~'V11lV 

i.Jmn~'V'l~'lll1 

praparsiri bamette 

"' d 'fffll'U'mnu 

"' ' ~1fl{ll~ 

m ~ 1fl'W 'U fll 

l11~1fl'U'Ufll 

m~ 1tJuum 

'111 ~ 1 fl 'U 'U ill 

,, 
'Wl't-n!n 

50.16 

2 60.44 

3 53.29 

17.34 

2 22.84 

3 25.69 

1.27 

2 1.32 

3 1.67 

25.00 

2 26.10 

3 22.40 

22.70 

2 17.20 

3 20.50 

670.00 

2 640.00 

3 647.00 

91 
li'Ul 77 

m11w11 

(9UJ.) 

5.50 

6.20 

6.00 

3.60 

3.90 

4.00 

1.10 

1.20 

1.40 

1.43 

1.56 

1.30 

1.35 

0.99 

2.57 

29.00 

27.00 

27.00 

77 

H'1 RT-PCR 

(p = Positive, n= Negative) 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

n 

p (HU'U'ilH) * 

n 
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284 bp. 

. . " 

78 

848 bp. 

630 bp. 

333 bp. 

m'Wvi 4.5 Utl'U~l;U·-1~\Pl PCR liuff,-i .:u;o TSV 1-i.nJmn~fWU111~m'Ylfl'Ufl RT-PCR (IQ 2000 TM TSV 

Detection and Prevention System) 'U'W 2% agarose gel eletrophoresis 
'j/ I I ,, 

"' "' "I d~ '""' "' l'WfHf.l01J"1f1~'W.:J'll11VI !lJ\P1'1l'lHl TSV 
'j/ I I ,, 

'iftMvi 2 l'UeH~mJmn~W.:J'IJ11l1~'1l;O TSV (284 hp.) 

' .d 
"lfO.:JVI N Negative control (DEPC ddHp) 

' .d 
"lfO.:JVI P Positive control (plasmid TSV) 

'ifti.:ivi M l>ll!l'l-ill.:i'lle:J.:J DNA Marker 
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284 hp. 

284 bp. 

. . ., 
flTVlvi 4.6 Utl'lJj:H\f-lil~ PCR 'nUff~;!l;el TSV 'l'U~"l m,::: 'Helt1Ull"1,'.lrj 1~ml'lfl'Ufl RT-PCR (IQ 2000TM 

TSV Detection and Prevention System) U'U 2% agarose gel eletrophoresis 
t/ I I j/ 

'lfeM'Vi 1 1ueJ1aau"'1fiiij~~1;ei TSV .. 
'JI I I j/ 

'lfel;J-yj 2 l'UellrleJ~l!1vi~~l'lfel TSV (284 bp.) 

'j/ I I jl 

1 "' 
'll'eJ rn 4 

4 4 Ide). ~ 

l'UtmJeJ'ttelfJUlHHfJl'l\ol~l'll'el TSV (284 bp.) 
JI I I JI 

')fe);l'n 5 
d d 1.c:t.c::i. ~ 

l'UellfJel'HelfJUlJ"1;1fJ'Vl\ol~l'll'el TSV (284 bp.) 
,, I t ,, 

I .=t d d ld.c::t. ~ 

'lfeJ;Jl'l 6 l'UellfJel'HelfJUlJ"1,'.lfJ'Vl\ol~l'lfel TSV (284 hp.) 

' ,,; 
'lfel.:il'l N Negative control (DEPC ddHp) 

'lfeJ;J'n P Positive control (plasmid TSV) 

'lfv-rfl M ~1ttl1ii~'Utl~ DNA Marker 
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80 
., . ., 

lflQ.I ~ v~ ~ c:!c! Gi,.....ld'Q.I Q.,I .Cl, 

5. fH'lfl11\911'Hl n1 tHllf1FM'U71U~~fN~UtlJeJ'3YIHH'J'3 r\,fn 711-1 'il·H11~l!~!'lf '3!Yl17 • • ., ., 

5.1 i:mmnin1'ilm1vn/hi'fli'31:1'7ll'lfU~\9laeJ~i:1'11JTii~i:rn~,3u 

i:-nrn11rln1'il iui1,3iJ~ I q~m1
1

-:J 1~hrw 'l'lqrl'imtrw 2547 - m111t1'W 2548 ul:l::;imh~q~N'WU 

" ' " 
2548 i10!'l1-:Jtl111111rlm~-:J'll1111-:J'\11J~-rh~a-:J i 'Wvhf u i m111J 01tfrn ( 01m0m-:Jl'l~1 e1mmiieH ti1m0m-:J 

• 
,( " 

,J::;mul:l::; e11i10~1'W !'VITI) ill'W1'W 9 vh{u 'l'IU1l'lf1-:Jq~u~~~-:J'lll1lJi1fi:111-:Jm1J'lfU~lllf1f1':ii'Jf1-:Jq~N'W 
0, ,,. 

U'ff~'1~Wll1HV1 4.16 

f-l~nnrln1'il 1Wlf1'3il~ 2 i:rnm1d1n11 i'Wi1~q~u~-1 1$i0u 'Vlt)rl'ima'W 2548 -1u111a'W 2549 
I j/ 'JJ JI t/ 

im~~'lll1Vhat1~lm<J1{lJ i'Wmmhtm1 (elllfltJU1,nh1il1a1 ellli)t11ii0~ 1rn::; tJlli)tJ~llA !'l'lll) inaw 8 • 
vh{ll ~~\Pllll~~ 4.17 'VnJ'll n'~'lll1 ff1'Wim.u ii bra TSV trl'Will'W1'W1Jlf11~a'1'1ui1111'ff WSSV 'i1lJ . " 
91 ~I , . .I ,,, 'i ., , ' i ';;'I i 91 ":'I • ~1mu'W1J1~u0ul:l::;UHrnrn U\Pl 11a YHV uv.u 'Wu 2548 uc1::; 2549 11c1::;'l'lu ~mnu 2550 uc1::;vru11 

" " " 
ilm i 'W'l.10D~ i:u'Vlui 1j'ffl1'1'ffllJ'lfU~ U~'l'l'U1lilmn::;'Vl~'lll11~£J'1 i'Wm::;i'-1 luufru l'I.Jl-:Jtl::;m i1i 11'ff 

q 

TSV ill'W1'W 3 i1111f1f1l'Jff1J\Pln11 8 i1 
• 

' " 
i:--tofll'J\Pl1111i1fa111n~-1'll11 imh~q~Hu 1$i0'W :LJQ'Wltl'W 2549 - fl-1'1111'11.l 2549 -rh~a-1im<J1fll 

,( ' " 
'll0-101m0'U1~1'1~1 e1mmii0-1 w:1::; e1m0~1'W h'lti ~~1'111nvi 4.18 'l'l'Uf1l'Jilu1u0u'l10.:ii11i:1 TSV ii 

I ~ 'J) 'J) i Q,' "l'J)'JJ d' 'J) QJ Q.I ~ O d ,) 
1'10'W'lll~'W0tl 111.J,J::;'Vm 1'j'ff wssv 1m::; YHV !)>J1Jl-:j 'Wl1llmi'W11.:J'\11~l!::;1'1f~lml'1::;'Yllf11'jlcll'.J'1fn . ' 

" 
'\.111 i 'U 'I.J 0~ 'U O!'Jl .:Jl~tl1 m1::;ri1u i m:u lf11J\91'j m 'i)::;!~tl.:Jfi ~'lll111o::;n~nlllf1HlJ'i11JtllJ 1~t111::;Uciflan .:J'll ll 

tJ q, q q 

'JI ii , ii 31 
,d, I ~' ~ ... I I <JI j) d. ... I cld d. d. I d 

a .:irnt1-1n0u u 1::;mru 1 1~0'W tta::;uaflammum lll a -1rnt1-1 ,i~ u'J::; 'ff-1fl'Yllf1111'1'J mllf1l'Ha£JWb''W 'U 
q • 

' ' j/ i,I ' ' 

!'WfJ'1117fllJfl 171Jl;01l ti'-1n11Jml1J'il::;1ih1~1fu, 11 'ff,J lfl'Ul i 'W'I.JO!atl-:JlllJ l 11 'ff l'l'l'Jl::;K~'lll1ll!ilw 1 )fl'\]::; 
q q 

" " ' 
ucifltl 1111Yri'Ul'VlHl'\1~f)f) '\1~f)f1l'j'\J1JOltl i 'UUl-:Jfl1 '1fi'1filllm l1J 'i)::;fl'UD'1'lll1YleitJ'UW)'1lf)f1l'j!tl'U h fl 

.. q q 

~1t1 1~viln~1-1n1um1u1~uq-1~i1m1u'Yl'U'Ylllwi0 i 11 ff'lftJ\?1~1.:i "l i~~ ~.:iu'J1ngi1ri1u hnymlll'lrn1 

" " ' 
,J1::;'ff'Uf11lrnllt'.i '1 t 'Uf1l'jl~c.1.:JN'fflln-:Jl1.:J'ff0.:J'lfU~'.i--nJfl'U ua::;]Jf) i~NclN~\91 iu,J~lllill'tllJWltl i'iJ . 

" ' " 
fllH'l'U i 1f 'ff iu1~tatl-:J'illf)tilfo lmJ~mill~l'W'lltl~'lf1'1t)~N'U tl 2549 m~i1ii1'ild'.iHo~tJfll'j 

'l'IU i 1f {l'!'W ~~ !'W1i1rn'lf1~1~tl'0ao-1 iui1;Jq~11~;J iuil 2550 1Pi0111 
I I 'j/ 'j/ j/ 

f-1~ nnrl111'il 1 wi1,3iJ,yj 3 Naf1l'J\,'l'j1'\J i 1f 'ff'illf1f1-:J'll11Ylt~t1-1mh::;M11.:iciu111J'U1m.:iil~m'Yl .:i 
q " q 

' " 
'ffti~U-1 i 'U 'lf1~t)~tlt)~ 2550 !~tl~~'lll1Ho::;1 ~nm m lll ,i::; \)ntat1.:i'.i 11.J i 'U'I.Jell~£J1tl'U vh hfo1m1 tll"l'U 

" " ' 
t1'i'ffl'l'1 3 'lflJ~ ,~l1.:Jf1'1'll7111cl::;n11Jmlll 11!t1A-:Jflol~lll'ff~'1Nan:1J\ol.:Jl'll'JHt14.19 trn::;w;Y~.:J\911el!'Jl;J 

' ' q 
f j/ I 'j/ 

f1'1'¥Jill.l1'111'1l!cl::;nm~o::;'lf'W~latl.:J'.j11Ji'U1J01~£J1f1t! ll'ff~-:J\ol-:Jl'lnl-111 4.20, 4.21 Ha::; 4.22 1~t1nn1at1-1 
q q q 

' " " 
'.i-rnnu 1~aiJua~ui1 e1mt1rn.:ir1t)1 1~t1.:in~'ll11'.i1un'Un-1nm~1 '\l::;'V'lrn1fofo~wti1fo11-1 3 'lfU~ iuti'-1 

q q q q 

f)l;ll~lff-:Jlllfl tl~l1J'Vl'Uiun~'lll1 H'ff~'1\ol.:J\9ll'jl~~ 4.22 
q '" q 

" . l'l t "' "' " "' "" "' 91 91 o 91 sJ 'ff'Ju 1'Um'V'ln:1Jm'Jl'ln'il 1'J'ff 3 'lf'U~ 'il1nn-1rnt1-11rl''Jllilf1'\lfle:Jm'll11mna1~11rn::;mmumrn 
~ q <l!i q q q 'I 

" bi'rr TSV iim.n 1uu'V'lumnhnh.:iq~utl-rn1nni1-1q~r:-h~ r1-1m1Jll riTwbfi:1wssv 1rn~ YHV 1Yiu-1 

'UNU 
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' " 
\.lnvivi 4.16 m;H11'.i\91'.i1'il111ir 3 'lfu~ 'illfl~.:it~t1.:il"W'lf1.:iq~n~.:i 2547 irn:;; i1.:iq~~'WU 2548 

t$ifl'W u elllftfl TSV wssv YHV ~l'W1'W~1 

'j} 

ii1mfl'Ul.:Jf1~1 (1 vhfu) tj~m'M2548 5 3 l 8 

flllftflliifl.:i ( 2 'Wl1lJ) 11 14 10 17 

elllftfl'UlU lrif ( 3 "Vl1f JJ) 8 9 11 20 

'.i1lJ 24 26 22 45 

q~NU2548 
• 'j} 'W ,I 
flllftfl1.Jl.:Jf1l;ll (1 l'.ilJ) 2 0 0 18 

flllftflliifl.:i ( 1 'Wl1lJ) 0 0 0 5 

flllftfl1J1.:J1.fa:t1.:i (1 tJ1{1J) 0 4 2 11 

'.i1lJ 2 4 2 34 

' " 
\911'.il.:i'Vi 4.17 ~-Hlfll'.i~'.i1'il i 11ir 3 G!f'W~ 'illfl~.:it~t1.:im1:::1hrn.n.:i'lfu~ l"Wi1.:iq~u~.:i 2549 

tlllflel 

,, ~ 

01li1fl'Ul.:i'Wll'U1U1 ( 2 "Vl1{:1J) 

0 "' • .I ,I 
flllfiflllJfl.:i (5 rnrn) 

praparsiri barnette 

'j} 

fl.:)'IJ11 . 
'j} 

fl.:j'IJ 11 . 
'UUl 
" 
'j} 

fl.:J'\Jl1 . 
'j} 'j} 

n.:i m JJ m 1 lJ • 

'Unltl:;;'VM'\Jl1 

'j} 

lil!l 81 

TSV wssv 
I 

YHV I ~l'W1'U~1 

8 

11 

8 

8 

0 

0 

3 

0 

0 

0 

4 

0 

0 

0 

0 

I 

o I 
0 

0 

0 

0 

0 

0 

0 

12 

25 

20 

10 

2 

8 

18/08/51 
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07lfH) "" .,, ,f 

,11u 1u ~ 1 fl rh:i 'lf'U~'\Jfl·Hl\911 TSV wssv YHV 

'j} 

u1-:iflm 

vh{:u~ 1 
'j} 

fWU71 0 0 6 9 • 

vJ 
<f d 'j} 

1'.ilJ'Vl 2 fWU71 1 0 2 15 . 
vJ1{:u~ 3 

'j} 

fM'IJ71 0 0 1 5 . 
vJ1{:u~ 4 

'j} 'j} 

0 0 0 10 f1-:i fll lJ f1'.i 7 lJ 
• 

vJ1fo~ 5 
'j} 'JI 'JI 

0/0 0/0 0/0 8/1 f1-:i'IJ71 + fWlllJn'.illJ 
• • 

vJ 
,f d 'j} 

1'.ilJ'Vl 6 fH'IJ11 8 0 0 10 . 
"' blJ fl -:i 

vJ 
<f d 'j} 

1'.ilJ'Vl 1 fW\111 0 2 0 5 • 

vJ 
,f d 'j} 

1 m 'V1 2 fWU11 0 0 0 5 • 

vJ1fo~ 3 
'j} 

1 8 fWU11 0 0 . 
vJ 

<f d 'j} 

l'.ilJ'Vl 4 fW\Jl1 0 0 0 5 • 
vJ 

<f d 'j} 'j} 'j} 

1 m 'V1 5 fl,:j'IJ11 + fl,:jflllJf1'.illJ 2/3 010 0/5 415 . . 
vJ 

<f d 'j} 'j} 'j} 

1'.ilJ'Vl 6 m 'IJ 11 + mm :u fl'H}J 0/2 010 0/3 415 . ' 

vJ 
<f d 'j} 

1 m 'Vl 7 fH'IJ11 0 0 1 4 
' 

vJ 
,f d 'j} 'j} 'j} 

1'.ilJ'\11 8 fl .:i 'IJ 11 -r- n.:i fll lJ m rn 5/8 1/0 1/0 13/8 
' ' 

'Ul'U l'V'li 

vJ 
<f d 'j} 

1 m 'Vl 1 m 'IJ 11 1 0 0 9 . 
vJ <f d 'j} 

1 m 'V1 2 fl.:!'IJ11 0 0 0 14 . 
,f ' 'j} 'j} 'j} 

vJ11:uii 3 fl.:!'IJ11 + fl.:ifi11Jf1'.illJ 0/0 0/1 0/0 4/6 • • 

vJ 
d d 'j} 

l'.ilJ'Vl 4 fl.:i'IJ11 0 l l 2 • 
vJ 

d d 'j} 

l'rn'Vl 5 fl.:j'IJ11 0 0 0 3 
' 

vl <f d 'j} 'j} 'j} 

1 '.ilJ'\11 6 fH'IJ11 + fHfl71Jf)'jllJ 010 1/1 1/1 2/1 . . 
vJ1fo~ 7 

'j} 

fl.:!'IJ11 0 0 0 5 . 
vJ d d 'j} 'j} 'JI 

1'.i lJ'\11 8 fl .:i 'IJ 11 -t-- f1.:i fll lJ f1'.i l lJ 010 010 010 5/4 . . 
'VI 

d d 'j} 

l'.ilJ'Vl 9 fl.:j'IJ11 0 1 1 2 . 
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' " 
\9ll'H;lll 4.19 i;Y1'Uf-H'lf11'J\9l'J1'ili':if1;1 3 'lfU~ 'illfl~.;Jtac1-;11ui1-;1q~ua'-;1 2550 

01UHJ 

0 'j) 
0
.I ,/ 

tllt.fHJ'UUrHll ( 5 l"ilrn) 

" 'j/ d. I Q.I 

(f1.;JU'lcl.;J 'J 1lJfllJLH1~tWfl) 

~\,ll';il.;J 4.22 tvilJt~lJ 
"' 

0 ~ ,.,,J r/ 
mt.fHJtrnM ( 5 Tilrn) 

" 'j/ d I W 

(f1.!lti;W.;J'J 1lJf1'UUl;l~tWfl) 

~\9ll'Jl.;J 4.20 t'VilJt~lJ 
"' 

" jJ d. t w 

( r1-;1rnc1-;111lJ fllJ trn ~mm) 

~\oll'Jl.;J 4.22 tV!lJt~lJ 
"' 

praparsiri bamettc 

'j) 

fl.;J'IJ 11 
• 
'j) 'j) 

fl .;J fll ll fl'HIJ . 
'j) 0 

mmn~1 
q • 

nlJ 

'j) 

f1.;J'IJ11 

'j) 'j) 

fl .;J fllll m lll . 
nlJ 

'j) 

f1-;1'\Jl1 

'j) 'j) 

f1-;1 fll ll m l lJ 

'i1ll 

'j) 

11'Ul 83 

TSV 

4 

4 

3 

11 

2 

3 

0 

2 

2 

WSSV 

12 

4 

12 

28 

5 

5 

10 

2 

30 

32 

YHV 

4 

4 

14 

22 

6 

4 

10 

29 

30 

31 

17 

20 

68 

16 

15 

31 

16 

41 

57 

18/08/51 
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vh{ll ' "" "' ~TUTU f'Hl WSSV i:-mYHV lHJ 'lf'U\9Jf)'1 i:-m TSV . 
(i--rnri1~) positive Positive positive 

1 1 Macrobranchium 1 - - -

rosenbergii 

2 Macrobranchium 3 - - -

rosenbergii 

Litopenaeus vannamei 1 - - -

3 Macrobranchium 1 - - -

rosenbergii 

Litopenaeus vannamei 1 - - -

2 1 Macrobranchium 1 - 1 1 

rosenbergii 

Litopenaeus vannamei 4 - 2 3 

2 Macrobranchium 2 - 2 l 

rosenbergii 

Litopenaeus vannamei 4 I 2 2 

3 1 Macrobranchium 2 2 - -

rosenbergii 

4 1 Litopenaeus vannamei 4 - - -

5 l Macrobranchium 1 - 1 -

rosenbergii 

2 Macrobranchium 2 - 1 2 

rosenbergii 

,, 
Macrobranchium 1 - - -.) 

rosenbergii 

Litopenaeus vannamei l - l l 

4 Macrobranchium 1 - - -

rosenbergii 

Litopenaeus vannamei 1 - - -

·nu 31 3 10 10 
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.::::\ ll]wll]Q/ ..::::i. 9/ 9J9J o c>o <j/)d 
\PIUN'Yl 4.21 H~fll'J\Pl11'il nm nnY 3 'if'l-!11 'illfltl,:;j'\J11 fHflllJfnllJi'l'l'J1'il'illfl~lrnm!fltJ1JTW ivrn 

q q 

(II) 

~1{1J 
I "" 'j) 0 

Utl 'lftrnm 'ill'W1'W Y'la ~rn wssv Fm q 

(~10~1'1) 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 vann·amei 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 l M. rosenbergii 3 - l l 

2 M. rosenbergii 3 - 3 3 

3 M. rosenbergii 4 - 4 4 

4 M. rosenbergii 5 - 4 4 

4 1 Litopenaeus vannamei 4 - - -

5 l M. rosenbergii 2 - - -

Litopenaeus vannamei 1 - - -

2 M. rosenbergii 3 - 1 l 

litopenaeus vannamei 3 - - -

·nu 57 2 32 30 
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\vllJVl~ 4.22 Hftf11'.ilvl111lLTfi;l 3 'lfU~ 1llf)fi,:j'IJ11 n.:inm~l ti'-:in11Jm11Jcr11111111nvJ1{m111m1m.:i 
q Cl q q 

'J) 

flftl (III) 

vJ1{1J ' "" 'J) 0 

mi 'lf'l-rnn.:i HUTU FH'l TSV mi Hft YHV • 
(~10~7.:i) positive wssv positive 

positive 

l l Macrobranchium rosenbergii l - - -

2 Litopenaeus vannamei 1 - - -

3 Litopenaeus vannamei 2 - - -

4 Litopenaeus vannamei 3 - - -

2 l Penaeus monodon 2 - - -

Litopenaeus vannamei 2 - - -

3 l Litopenaeus vannamei 2 - - -

2 Litopenaeus vannamei 3 - 2 --

4 1 Litopenaeus vannamei 2 - l -

2 Litopenaeus vannamei 2 - 1 -

3 litopenaeus vannamei 2 - - 2 

5 l 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 

'J1lJ 68 l 1 28 22 

praparsiri barnette tttil 86 l 8/08/5 l 
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. ,, 

d lq Q./ .:::::::t, 'J} d Q ,:!! 9) 9,/ 0 9,1 'J) ll] I 

\oll'H:JVI 4.23 i:H'lfll'i\9l'i11l t1'HY 3 'lf'U\P'l'\Jlf)f)-:Jtrl!'.J-:Jlft":i'lcl'iHl1lfHlfN'U71 n-:imn\P'll Un~f1-:Jf)1'1Jml'l.J ( tlJ 
q -,a q q q q 

U!'.Jfl'lf'U\P'l) '1i.rvhnfuB~uhm~n~q~mn\olntJ\P1 3 ii 

. 
o 'J) d 

117'1.J 1'1.J fl-:J'Vl\91 '.i 111 TSV wssv YHV 
q 

% prevalence/b % prevalence/b % prevalence/b 

'J) 

t}~Un.:J2548 45 53.3 (+24) 57.7 (+26) 48.8 (+22) 

34 5.8 (+2) 11.7 (+4) 5.8 (+2) 

'J) 

q~trn-:i2549 67 52.2 (+35) 6.0 (+4) 0 (+O) 

181 17.1 (+31) 4.4(+8) 12.7 (+23) 

'J) 

q~un-:i2550 156 10.2(+16) 44.8(+70) 39.7 (+62) 

'.i1'l.J 483 22.4(+108) 23.2 (+112) 22.6 (+109) 

b = total of tested shrimp has positive ( +) virus 

. ,, ,, 
s .2 N~f11':i\?ln11 i,.rf ft111nn-:J'll11viii1v,:n-1 ch ~vdNci:umhhinn.l~fH 

q qJ q 

1~mi'D'l.Jn~'Vll-:ift'uoiimrn~'w'W1u11h~m'lf1!'.J~-:ii-:itt1\P1'Q~ti-:i1m1 mmh~m tQ'V'll~ 't17f17'.i1J1m1 
" " ,, ,, " 

\91'.i 111vJ1'1111tntn'lcl\olrn'.i t~v-:iti'-:i l 1P1viii-:in'-:i1 ~!'.J~ 1!'.l~Du l 'V'li;Y\9ln717Un~ n-:iuD~'U 111nu 01~!'.J-:i tffhl\91'.im 
q q q 

,, 

i'l1m\ol1111hu1u 73 11!'.J 1flmt1mh-:ii-:in-:i'U11un~n-:inm~1~1inu 106 \911DV7-3 'V'l1J'hf1,1 TSV dJu 
• q q 

" 
68% (72 \911DVN) t~'U'.il!'.l-:Jl'U'Utl'l.Jn\91nt11P1il 2548 tl1TW'U 

" 
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' ~ 
"" "I ' ~ \JI QJ f-Hlvlel'Ufl 2 fl1llll'UU'f,H'Ufll'HllUflelvU'Vel !l'Hl Taura syndrome virus, White Spot 

• ' !ii !ii O !ii !ii 
Syndrome Virus ml~ Yellow Head Virus 1~'tt1Hfl-.l'Ul1 fl-.lmnv11utt~fl-3fllllfl111.J 

Q Cl Q Cl 

" " . 
2.1 n1-aV1~HHMm-a~wV1ei~u~ei 111n-a~1111-:in'-:i"U11 n'-:im=i1~1 n11 n'-:in'uin-a1lJNl'W'YIHu1vi 

d 
fl111-HfllJ 10 ppt 

q q q q 

" " 

88 

f)l'Ht'Vdm: 'illf.Jtt'1:fl110ltl'Vltl~!;tl i 1f 1n:t1 iv:iti'.:J'U11tl'Ufl.:Jtimut1.:i ;;ti ti'.:imrnh U!:1:ti'.:i 
q q q q q 

' " 
31 "' & i ' "' IJJ "' f1Ulf11l:IJ t'VHlrl'fflflfl11:IJ'i:Yl:IJ11fl 'Wfl11fllr.l'Yltl~!'ll'tl !1HY White Spot Syndrome Virus ttl;I::: Yellow 

,'j) Q.llj/ 0 'j)'j) i ,,. .:9 9,/ 

Head Virus 1:::t11Hf1.:i'U71f1'Uf1.:if1!:ll~ltrn:mnrnm1:1J 1m:r111mum.:i 'Wf111f1t11m l'Wfl.:J'illf1 m 
q q q q q q 

" " 
f1 m~ ltrn::: ti' .:in l:IJfn 1milu n.:i~udjt1,:i i 'l.nh:::l'Vlrl'l 'Vl (I ff 1'W 0-:J'U 11! ilu ti'.:itht~ urnilt1.:i 1 u,.h :!'VI rl'l 'VW 

q q q q q 

J/ f I I ' I J/ 

~.:J'U 'W 'l u m1tl 1n.:i1,h.:ii'im.,r1mriiY .:JU 1~~01J imj v.:idJ 'Wit .:Jl1~tl.:J\911:tt'Uf1U.:Jfl1l:IJ!ff(l.:j hmnu l!;el 11r1 . ., 
G} I I Q.I r1:, fJ) d 1J)fJ/ 'j/ Q..I ~ 'j} j) ~ ~ l!!I d 

1t1:1J "l mm:'Vl'U\91tli'l'\911'Wl 'W'Vltl.:Jfl'W 1~ ui'l:rJ.:i'U11m.:im'il1Ut'b't1'illf1fJ.:JY1t1.:itru 'il'Ut1111muilt\jt11t1Hrn 

" 
vrnm:'Vl'U~m-1m-1a1,1 l um11ilt1.:in.:i'll11 . 

" " " 
.:i 1u V1~r;1t1.:i 1 u flf .:iihilu nn flffmm1ci1t1V1t1~H ;ti 11f ir1:t1i1.:iti'~~1.:i·1ru~nu 1ftvti'.:i 'il:fln . . ., 

V1~ae1~1i ti~ 'l ut1.:ii1ae1.:i 1~t1r11u.:iu.:i'b''W~'Ut1.:i 11f ir~riei 11mh:i1 i uti'.:i'l!'u~1-1~.:imllnt1,1:ci1cJV10~ . 
hJ~1.:i'b'u~tu"l l~tt~tl 1JJ l'lf'W 1~'\Jl1~tilu1.:i~1.:iitu~ 1ii1~mftcJeJ~i mh:rvtffl 'Vltllllfltl'U irrnilu hfl 

'il1rni011f a TSV ri1uti'.:inm~111h..1ti'nfo.:i~u~1icJ;;i1; ;Jl'llU'lf6hnh:t'Vlfflvw irrnilu ht1,11rnit111f a . . . 
wssv trn: YHV b11l11'Ufl.:Jfllllfnlll!ilun;;iY1t1;Jtuhnh:::rnffl'VlcJ ~1ii1~iJi;.mm:::'Vl'Uf111nt1 hmnn . . 

j/ j/ j/ I f j/ 

11f ai~m:iJ'll'U~ ll~ii1ilm11,11'Vl~at1.:i iut1f ;;iu1tit1vuvui1 1) 11f mnnti';J111Jt;t1 1~iimrnvrim:::'illcJ 
' 

' " " 
t10mnn 'i1;:inwti'~ 111rin;;i'l!'u~iu 2) li'1ti';;inrnm11Jmmrnf rn;t111f a11;:imll'l!'U~1.,r11:1'i1;:imu 1~ i~11 

q cu q q q,J 

'j} 'j/ JI 31 

fi 11 ci lcl'Vltl~'Utl.:Jt;tl, 1f ai 'Wfl1 .:J'U 'il:'Vl~!:I t);Jf) n It l'l 'j m: 'il lcl'Vl 1n'l l 

" ' 
'V11l'U1ll'lftl l 11(1'1Jfl1llli:Ylll11fl iunnciwml~ l~iU'Ut.U:::111.:iiJ;11,1 

' " ' 
;}11,1i1~1o11{h) ~;Jl;lfl'hlru:.:i1u~~n~11 ii11,101h:m'fl'lum1~nmmrnl'ljm:111u'Ut1.:it1fo 3 'll'U\ol (TSV, . 

" " O I 3/ g/ O 'J)j/ ..::::i, ~ll)Q.I I Q.llqj/ 

WSSV, YHV) 'Vll.:J'UU:l11l;Jfl;J'\J11 f);Jfii;ll~l w:1::: f).:jfll:1Jf11lll mm1tWlm'1rn 11rn1:1-111.:inu L~ 
q q q q 

~ I t I dJ t j/ cl I di 'j/ d c/1 

M rn lll 11:1JV1 ;;i tll'ilfi t1m1mum ;J'Ut1;J l 1fl'ilUm'll'W mt 'il uihm1a:::1,rn.1 "If ~'Utlll a,1:::tJ'U1: lt1'll''U\.1t1 ;;i1u m1 . . ., 
" ' 

1:::'Ul~'\JtJ;J 1 rn iu rl'1,11u1iir-rnm::;V11J'il1n1;1wfl>i1~fiwl'l11::; mmn1m l'U~;;in.:i'\111 . 
" 

flllltl11:IJflf)ffll\9111lll11(1'fltJ'Ufll1'Vl~!:ltJ;J 'VIU11 fl;J'Vl-H1'lll'b''W~lliii11ffl TSV, WSSV H{;l: YHV 'ltJ ., . ' 

" I "', Q.I fJ/ Tj/ o 'j/ 'J/ 
2.1.1. f111'Vl~!:ltl~f111fl1U'Vltl~!'l!'el Tm TSV 'illflf1.:i'Ul1(1'f1.:if)al~l!!cl:::mmllmlll 

q 'll q q q 

" " 
n;;i'U11"l~t1fl~~11fa TSV t.,r1ri'i1;:imu l'l1Ji1m1;:in;;i'U111~frn;t1 2 iu l~flf1\9111'il'l1rn;o11fa 

q qJ qJ q cu 

" ' ' 
TSV ~1u1u 4 1911 'illfi 9 1911 vi1'ltt'm1uvrim:::'illcJ'\JeJ;Jt'lft1 TSV t!tJv1uiil!m.1M'il1nn;;ivi11~11a~llrit1cJ . 

31 V '31 • ' )I 

eltlfllJlj,"(U l 1 'W t)-:]'\fl~HHJ;J!~eJ;J 11lll1;JlJ'U~lllW u' Bm'.'1 -1 hh! Oc.J 'l n Ol'W'Yl l lHl-:]fll'.it~eJ-:]'.i1lJtl'l.Jfl-:imn\ol 1 ., . . 
<JI 9) lq 1 If} Q.I G) 'j/ 0 QI ' 9 QI Ci O Q.I 

tta:::f1~f11:1Jfnlll !llallll'.ifl\91'.il'il'WU L'J'.i(Y TSV l'Wfi;J'IJ11'illtl1'W 9 \911 l!\el'W'lJ t'U1Ul1 3 'ill'W1'W 2 \911 'illfl . ' 
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" " 
9 lil1 tl~H "bnl>lllJU~lJf)l'J'VfU, 11i1' TSV 1uti'-:i'll1mruu6t1 fiO;l'V'l1J1Jfllj Ul'11m::;'illl'J'\JtJ;Jt;tl, 1f cri1 . 

., . " 
t'llo;111-:iti'-:in'1mn11J (4 lil1 'illfl 9 lil1 1ui'uvi 3 l1~;JflTH~t1;111lJt1lJ) u~::; n';1nm~1 (1 lil1 'illf1 9 ~11u . . . 

I 'j/ I 'j/ i/ 'j/ 

1'\.J'Vl 15 11~;1m1dfo-:i111Jn'W) trn::;tijt1iluir~m·H~t1;111lJnumvlu 30 iu hi'V'l1Jt1fo TSV lmi';111;1 . . 
" ,, 

iYill'lf'W~ 1 ~t1n';111-:im1J'lf'W~ 11iiJnnl>lltJ lu 1::;1111;1mrn~'16;Jt~t1;1 flll'l 1 u 30 iu 1~tiflll'l<J1lJn-:inm~1 
• • • 

<jJ ii i/ j.l 

i~frn;tl TSV m-:iih~l'WTW 1 ~1 'illf1 45 ~1 ri1un-:in11JmllJ ,~11Jt;tl TSV 'VlWUl~llJ1lJ 4 ~1 'illfl 

!II 
rn'lf~'Vl~'1t1-:i . . 

91 0 

rnmnm . . 
91 
f);j'\J11 . 
91 91 
rnm:umrn 
• 

!II 
rn'lf~l'l11Jl'l:U 
• • • 

!II 0 

rnm11~1 • • 
!II 
rn'll11 . 
!II 'J/ 
rnmlJmllJ . 
' ., " 

0/9 

4/9 

0/9 

019 

019 

0/9 

0/9 

0/9 

0/9 

0/9 

019 

019 

31'\.J 

0/9 

2/9 

4/9 

0/9 

019 

0/9 

• 

71U 

0/9 

0/9 

0/9 

0/9 

0/9 

019 

151U 

1/9 

0/9 

0/9 

0/9 

019 

019 

301'U 

0/9 

0/9 

0/9 

0.19 

019 

0/9 

91 • 
rn + /'illU1lJ . 

1/45 

6/45 

4/45 

0/45 

0145 

0/45 

t t!rn~u-:i~-:ili'.:im:u'lfu~111Jnu 

" ' ~ lit Q.J 'j) 0 ''.31 31 jJ 

2.1.2. nn'Vl~c10-:im1mv'Vlt1m'lft11Trn wssv 'illflrnt1m~1crm'll11trn::;rnm:um1:u 
q q cu q q 

" " 
fl;jfl(ll~l,~tlfl~~i1i'cr WSSV t-1i'1ri1Nfl1£J l'l1J11'tt~;Jfl;jf)i;'ll~li~frn;o 2 1'\.J iJi't:ifl\,l'j1'ill'l1Jt;ij 

q q <u cu q q cu 
,, ' 

wssv ~1u1u 9 ~1 'illfl 9 ~1 l11l11mrnl'l1m::;'il1vt1t1-:it;0 wssv t11J~'W'il::.Ji'll5mrucr-:imnua::; 
"' 

i/ i,I ' 'j/ 

'llc1~'llcit1u00nmritl11u5-:i'Vl~ci0-:it~u-:i HcJf1l'jl>ln'ili11iYlu1uvi 1. 3, 7. 15 um: 30 tt~;Jf11'jt~l'J-:i11:utiu 
"' 

" " 3) 'j} g/ ~ 9 'J/ Q.I Q O I 61 3/£:1 Q.I ~ Q.I Q.I t 'j} 

rn'll11trn::;n-:im:um1:u l'l1JL'lft11'Wrn'Vl-rnm'lf'W'fl'ill'U1'W'lf1;J 1m1tf1l'J;Jfl'Wl'lt1 5-7 1-n 'illf1 9 \911 iYTum 
q q q q 

'j/ j/ • JI ' 

f)(ll~lltl;JlJf)Ul'l'Ut;tl WSSV 'illfl~l'U1lJfl;Jl1,mm1vit1flQm;t1'Vl~cl[l;j l~cJllJ'J'U'n 30 n-:inm~1ttu'ii 
q q cu q q 

., ., 
m~01e1~tvlt1-:i 6 ~1 mm1t1\9l'j1'il'YiU wssv 'iun-:i'Vln~1 l'flt1fll'V'l'j11Jn-:i'll11i~frn;e1 wssv 'Vll-:ith . . . 

" ., 
~l'WTU 29 ~1 'illfl 45 ~1 ri1un.:in1:um11.Ji~frn;0 WSSV 'VJl;JUl~l'W1l-! 31 ~1 'illfl 45 ~1 ;,:iuui~11 

• 

wssv 
I I 'j/ O 

flell'l11lfi'WU 'j ;J\,l[lf);Jf)cJ Wll . . . 
" " 

lm\'t~t1;Jtl'Wt11Jfi'-:inrnm11.J uc1::;n-:iv\'-rn1:u'lf'W~iim'jl>ll£Jlm::;1111.:im'j'VJ~cltl.:Jlat1-:imu'lu 30 'JU~;J\,ll'jl;J . . 
' ' d IJ]Q.I 9'3/1 a. Q..I ..:::::1 

'Vl 4.26 'j::;cJ::;nc11nc1::;mrn'j1'ill'liJ t1'jtl wssv rn~-:ittl>ln:::'lf'W'fl 1icr~.:i ~1-:i1,1n1.:i'Vl 4.25 
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~1'U1'Un~l'l'Ut11'ff wssv 1~1u1un-H1lJ11111'il (\911) 
• q • 

21'l-l ! l 1'l-l 3 1'U 7 1'l-l 15 1'l-l 30 1'U 

'JI 
fN'\111 

q 

'JI 'JI 
fM fll lJ m l lJ . 

'JI 
fWlf \91 fl 1U ffJJ 

• • q 

'JI 
fW\111 

q 

'JI 'JI 
m fll ll m rn • 

9/9 

0/9 

0/9 

0/9 

0/9 

0/9 

9/9 

6/9 

6/9 

0/9 

0/9 

0/9 

9/9 

5/9 

719 

0/9 

0/9 

0/9 

8/9 

6/9 

5/9 

0/9 

0/9 

0/9 
9J Cd O 9}.::::S.I Q.I t &d..d. Q./ 

* fMfHllflllJf11'Jlilltl 'ill'l-lTUn.:l'tHYl-.11111tlcll~'ilUHl'ltl.:l 6 1111 
q q q q . ., ., 

! 11:lJl~tl~1.:ill.:iffllJ'lfU\91'j1l-Jtl'U 

., 

9/9 

6/9 

7/9 

0/9 

0/9 

0/9 

6/6* 

6/9 

6/9 

0/9 

0/9 

0/9 

~l'l-l1'Ulil'J1'il 

41/42 

29/45 

31/45 

0/45 

0/45 

0/45 

I .,S If] o.,, ~ O I 9,/ 3,/ 'j,/ 

2.1.3. f11)'\l]flae:J.:ifll1Gltl'Ylfl~H'l!'tl ! l'Hl YHV 'ii 1nmnaw11ffn.:i'IJ71lla:::fm11llfl'JllJ 
q q qJ q q 

90 

,, ,, 

fl.:lf1nlfllt~tlf1Qflt1fo YHV t~1ri'.i1.:imt1 V'l'Uil'rli:1.:ln.:lf1nlfllt~fot;fl 2 1'U t\91tlf1\Pl'J1'il'V'llll;tl 
q q <'U qJ q q qi 

,, . 
YHV ~1w1u 9 \911 'illn 9 \911 li1111m1u'V'l'im:::t11t1'1Jt1.:i1;e:i YHV 11:lJ~U'il:::ihHmurn~mmfofliJ~mJ ., 

'J) 'j/ ' 'J) 

e)e)fllJlbl'Wl l'Ut1.:l'\llf1ae:J.:i1~c1.:i ~amrn1 l'il l 1-f ff! 'U iu'vi 1, 3, 7, 15 11a::: 30 1'U 'Yli:1.:lf11'Jl~t1.:ii 1:rniun.:i'IJ11 ., . 
., ,, 

m1:::n.:in1llmll-.l 'V'lut;e:i1un.:ivi.:iffe:J.:j')j'Ufl~l'U1'U'lf1.:llf1a'1nt1-Hl'l-l~e) 5-7 \911 'illf) 9 \911 ri1un.:inmfllleJ;J]J 
q q q q 

'J) iJ f 'j/ I 

f11'Jl'IUl;e) YHV 'illf1~1U1'Un.:ill.:i'rllJfl'Vltlf)Q\911;tl'\llflaeJ.:i Lfll'Jh.!1u'vi 30 D:JflnlflllJl'l1at1rn1otl'Vitl.:l 6 \911 
q qJ q q 

,, " 
m'l:::\Pl'J1'il'V'lU YHV l'Ufi;J'Ylfl911 L\91tlfll'V'l'J11Jfl.:l'IJ11t~fut;el YHV 'Yll:J'Wl~l'U1'U 41 \911 tllf1 45 \911 bl1U 

q q • 
,, ,, 

n.:in1mnrn ,~-rrn;e:i YHV 'Yl1:J'Ul~l'U1'U 26 \911 'illfl 45 \9111:::v:::11n1t1a:::fll1\9l'J1'ill'l'Ut11'ff YHV l'U 
q 

n.:i11~a:::'l!'Uflttfffl:Ji.:i111111.:i~ 4.26 ~.:j'U'lJtlP1i1111ff YHV tie:im1m'Ull'H~e:in.:inm1o11 m1:::mm1t1 
q q q q 

Gl{J'\lle)fl 1iJv.:in.:i'Ul1~1~'UO:J~Ht'U 1 u e)\91) 11na'1nv.:inutiun.:in1llmrn 1rn:::nnf :iml-l'l!''UlotlJf11'j"\9lll'Jl u 
q q q q ,, . 

1:::11iHfllH1flae:i.:i1~v:iml'J'lu 30 1u~-rn111.:ivi 4.27 
,, 

.I .I o' ~ o' "" "" • llJ "" l 'J/ 'J/ o 'J/ 
ff11Jt1Jel'Jt9/'Ulilf11'J\Plflt'll'fllla:::mrn1t1'Vlel\ot I 1'Jff TSV, wssv tta::: YHV 'Ufl.:j'IJ11 fl.:lflr:11\oll 1rn::: t1.:i 

<JJ QI d 
f11llfl'J lll!I flfl .:j\oj .:j\,ll'Jl :J'\11 4.28 

praparsiri bamette tl'Wl 90 18/08/51 



"" 'j} 'lf'W~'\Je);jfl,:j . 
'j} 

fN 'lf ~ 'Yl ~ 1:rn .:i . . 
"' 0 mmn~1 • • 
'j} 

fl-:l'll11 
'j} 'j} 

mm ll m rn 
• 

'j} 

f1-:l'lf~fl1UfllJ . . . 
"' 0 mmn~n 
• • 
'j} 

f),:j'IJ 11 . 
'j} 'j} 

fl-:I f)l lJ f)'j llJ 

. " " 

~l'W1'Wn'.:ivm1111:Y YHV /~l'W1'Wn'-:ifflJl>l11'll (~1) . . . 
21'W J l 1'W 31'W 71'W 15 1'W 301'W 

9/9 

0/9 

0/9 

0/9 

0/9 

0/9 

9/9 

9/9 

8/9 

0/9 

0/9 

0/9 

9/9 

9/9 

7/9 

0/9 

0/9 

0/9 

9/9 

9/9 

9/9 

0/9 

0/9 

0/9 

5/9 

9/9 

1/9 

0/9 

0/9 

0/9 

9/9 

5/9 

1/9 

0/9 

0/9 

0/9 

1 l1lJlilV-:l~-:l'VJ-:li,fllJ'lf'W~i1mfo 

. " 

"' 0 fN + /'iJl'U1'W . 

41/45 

41/45 

26/45 

0/45 

0/45 

0/45 

91 

\,ll'.il-:ivi 4.27 'e)\,l'jlf)l'j\,lll'.J)1lJ'IJe);j1;j'j~'}-d1-mnTI~'1e)-:lfll'.H:ill'.J'Y1e)~t:i;e)1111:Y TSV, WSSV, U'1~ YHV 

"" 'j} 
'M'W~'IJe);jf)~ 

' 
m1ci1t1'VleJ~ t 111:Y TSV f111cilt1'Ylel~ l 111:1' WSSV fll'ltllV'Vlel~ l111:Y YHV 

1~vn'.:i'll11 1 "' 0 ~vmmn~1 1 "' 0 ~ !'Jf);j f) '11~ 1 
• . . . . 

"' 0 m n m ~ 1 0166 28/66 19/66 
• • 

'j} 

f1-:i'IJ11 0/66 20/66 10/66 . 
'j} 'j} 

m m 11 m 111 0/66 . 20/66 8/66 
• 

e::1 <{cl d' ~ ~ I WI (l.l fJ} 'j/ 0 

\,ll'.il-:l'Vl 4.28 t'lfow1t'W\,lf111\,l~t'lfeJU'1~m1mt1Tie1~ n11:Y TSV, wssv U'1~ YHV l'UfN'll11 n-:1mn~1 

'j} 'j} 

Uri~ f1~f1llJf1lllJ'Vl~flel-:I . 
" 

nfo{ tcii'W\eln n~~t;eJ 

TSV ll-H~~'ll11 (13%) . 
WSSVll-Jfl~f)al\>71 (100%) 

q l 

YHV l'Wfl~f)al\>71 (100%) 
' q 

praparsiri bamette 

. . . 

" , I • ~ • "' <!! 
l um t'lf'W \,Jf1l'l 'l'lH'lfel 

"' 0 "' "' fl~flal~l (2%) fl~f1llJf11llJ (9%) 

'j} 'j} 'j} 

fl-:l'Ul1 (64%) fl~f11lJf11llJ (69%) 

'j} 'j} 'j} 

f].:l'Ull (91%) fl~f11lJf11llJ (58%) 

18/08/51 



92 
' ,, 

2.2. f·Hltll'i'Vl~ae-:im'i aeiui'u i 1f r1~1u~.:i~1-:i'llnua~ i 11n111mile1.:i 1 'U n-:i6U11vh~a-:i 1 u 
• 

d 
fllll.Hflll 5 ppt Ua~ 25 ppt 

,, 
2.2.1 fl1'Hlflll'.i'U 11f 'ffi1u~ -:i~1-:i'IJ1111"1::: t Tfo111m ftfl.:J iun'-:i'IJ11~ 1!'.111l ~ ~ v-11J1111i' 'ffi,rnei-:i . 

. ,, . 
'j/ 'JI 'j/ 11) Q./ .:::S.c:!t dl Q.I q .<::::! o QI 

':i'WH'J.:J'i):::'WeJ!'J'1.:J~lllfl111H'IJlJ'IJ'I.J'IJeJ.:J 11':il:Y 'VH'i)eJ'illUllfl'UlJ ~.:JJ:-H'lfl1':i'Yl~HHJ.:J ll.l~l':il.:J'Yl 4.29 m11rn • 

¾survival rate at 5 ppt ¾survival rate at 25 ppt 

days after YHV YHV 

injected l lrieJ 100 l lrifl 200 l lriei 500 l lrifl 100 l lrieJ 200 l lrieJ 500 

0 100 100 100 100 100 100 

1 100 50 66.6 100 20 80 

2 100 0 0 100 0 0 

3 0 0 0 0 0 0 

4 0 0 0 0 0 0 

5 0 0 0 0 0 0 

¾survival rate at 5 ppt ¾survival rate at 25 ppt 

days after wssv WSSV 

injected 1 lrieJ 100 l lriei 200 1 lriei 500 1 lriei 100 1 lrieJ 200 1 lriei 500 

0 100 100 100 - 100 100 

1 100 87.5 71.4 - 85.7 85.7 

2 100 75 71.4 - 71.4 71.4 

3 50 56.25 57.l - 42.85 57.1 

4 0 0 0 - 0 0 

5 0 0 0 - 0 0 
i 

tt m !'.Im fl 
' 

praparsiri barnette 18/08/51 



93 
,, ,, 

2.2.2 fll'H.lellJ'j'IJ l 1fi;l~1Ufl~~1~'1.111tm::; l 1f i:Y'l11t'l1~0~ '1, 'Uf1-:J'U11;{11'.111l'l'1t;0 l 1f i:Y'l 'U U 1 
• ,, 

'j::;~'Ufl111JtfllJ1JJ:,H'l~elfl11ll'.i'UU'J ~'1.10~ YHV ~l'U'YIHW 1 ~e)f)-:J'U11 1flt10\Pl'Jlfll'J\9111'.1'1.10~ti'~'U11 . . . 
d d d. Id ~ .ci .ci j/1 

'Vlfl11lltfllJ 5 ppt lJfl11lJ1'UUHlllflfl11'Vlfl':l11Hfl'JJ 25 ppt (\Pll'Jl~'YI 4.31 Ui:l::;flTt'fVl 4. 7) U'JJ11fll'J\911£.l'il::; 
' ' 'j/ 'j/ 

t1'.IJYl10'.IJtl'U'l'U1'Ul1 7 'tt~~'illflfll'Jt~1H;0i:l-:Jl'W'U1 0\Pl'Jl'Jelfl\9111'.11:Y::;J:YlJ'U0~t1~'1l11'l'Wfl1Ult~'JJ 5 ppt 
1 I 'JI 1 

(58.75%) 1Jfll\?1lf111'Yi m111t~'JJ 25 ppt (78.75%) 'W'Elfl'illfl'U m1111uu1~'\l0~11i'1:Y YHV ~0~~•1ffJll 
' ,, 

fl111Hfl'JJ\911'il::;n0m1\Plll'Jh.1n~'\J11'1~11miY'W'JJlfl ;i0 vi1'111n~'ll11\Plll'J'!Hmw 100% (40 \911) mtt'l'W 13 . . 
I I )/ I I 

iu djmvit11Jt11Jm11Jtfl1J 25 ppt vit"j~i~111J~mt1fl1t1'lu 15 iu tijmiJ1t1rnvit11Jt1'U'l.!flfl1UfJ'.IJlltlinm1 

~ : ~ jJ "I l.c! d 
t~'JJ YHV hn.11 GJ1~n~,n1 t1J1JfllHllt1~i:lt1flfl11'Vl~r:10~1m.1~ • 

,, ,, ' 'JI ' 

t"j~'ll11iJm1~m;011i'1:Y YHV r-i1uV1ww1'lu1uvi1:Y0~ i~m11Jtfl1Jll 5 ppt 1m::; 25 ppt ui:l::; fllfl 
'JI • ' ' 

11nm1~~t;0 100%'l'U1tJTii:YllJ 'il'l.Jt11J00fll'J~ll'J'lufi'~'ll11'ltJ1tJl1 7 fll'J'Vi'Ut1-fi:Y YHV l'Wfi'~'ll11 . . 
.d. d <!9 Q,I I d ~ Q.I ' 

'Vl~i:10~'Ylfl111JtfllJ 5 ppt flel 69% (60/87 ~101'Jl~) tm::;fl111JtfllJ 25 ppt flel 57.5% (54/94 \9110cll~) Ui:Yfl~ 
I I I 'j/ 'j/ 

~ ~~ 11 N 'Yi 4.32 tumm l'J'Ut lll'J'Utl'U'lfflfl1U fl 'JJ9f ~ ti' ~'I.I 111:J 1Jfll'j ~~ t;el\.l i:10flfll'.i'Vlfl i:10 ~t~ cl~ . . . 

praparsiri bamette 
'JI 
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, , 91 'JI 91 

\oll'H~vi 4.31 0\ol'Jl'Hl~'IJtJ.:jfl.:j'IJ71'Vl~ntl·Hlle) hi19lei l1'.i'Cl''l11!'Hati-:i iutl1tal'J-:i 
• 

% Cumulative survival rate 
YHV YHV NoYHV 

days after YHV exposed 5 ppt 25 ppt control 5 ppt 
0 100 100 100 
1 100 100 100 
2 100 100 100 
3 100 100 100 
4 100 100 100 
5 100 100 100 
6 100 100 100 
7 58.75 78.75 100 
8 52.5 76.25 100 
9 46.25 63.75 100 
10 27.5 50 100 
11 21.25 42.5 100 
12 2.5 33.75 100 
13 0 15 100 
14 0 11.25 100 
15 0 0 100 

120 -
i 

~ 
~ 100 J &-lc,-&-ll ..... D--B-1 .... *➔~~~_,,;;~~_,,;;~*~ 
Cl) -CQ ... 
CQ 80 7 

> 
> 
~ 60 ~ 
II) 

Cl) 

,:: 40 -
CQ 

::s 
E 20 ~ 
::s 
(.) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

days after YHV exposed 

• ' 'ii jl ii 

mv.li 4. 7 a11·n-rn~lel7l'J{1'~(1'1J'IJei-:in.:i'IJ11'Vl~n0-::i1iJ0 lrit'ifti '11-f fftt1m ~0.:i 1 utl 11~v.:i 
• 

praparsiri bamette 
'JI 

'Hl-1194 

94 

NoYHV 
control 25 ppt 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

-+-5 ppt 

-25ppt 

control 5 ppt 

-++-control 25 ppt: 

18/08/51 



95 
I )I )/ i/ 

~l'Jl-:J'Vi 4.32 fil'J~'J1'i1'111!'lfel L111:Ytt1m~el-:J 'lu'J:::tn-:ifln'-:J'lll1'\ll~l:HN'l1tl-:Jftl'J 'l'CTL 111:Y'l 'W'W l!~tl-:J . 

Days after YHV ~ l'W 1'W \911elVl-:J~'Vl'lJ l 11 fl~ el~ l'W 1'W -rf ~ '11 ll~ 

exposed YHV YHV NoYHV NoYHV 
d d d d 

fl11llirlll 5 ppt rl1llJ!rllJ 25 ppt rl11:IJ!rllJ 5 ppt fl11lltflll 25 ppt 

0 0/10 0/10 0/10 0/10 

1 0/10 0/10 0/10 0/10 

2 4/10 2/10 0/10 0/10 

3 10/10 10/10 0/10 0/10 

4 9/10 9/10 0/10 0/10 

5 10/10 9/10 0/10 0/10 

6 6/10 8/10 0/10 0/10 

7 8/10 7/10 0/10 0/10 

8 6/10 3/10 0/10 0/10 

9 4/4 2/6 0/lO 0/10 

10 3/3 0/3 0/l0 0/10 

11 - 4/5 0/10 0/10 

'J1lJ 60/87 54/94 0/120 0 1120 

'j/ 

11mm11~ - = fH~ltl'l1lJ~ . • 

praparsiri barnette 'l1Ul 95 18/08/51 
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111n'li'mmt1\il'.ilfll'NllcJ'IJe),:jfi,:J'IJ11Yi a-:i111nf rnte:i wssv m1~n;cJ~t1nl~fi.:J'IJl1l'l1J, 11 i;Yl 'U "' . . ., 
1 Hfllcl l'l1J i1m1muu 'j ,:j'IJe),:j, 1f-t1\911U,1.:J,t 1,:J'IJ 71Nl'U 'VI HUl i~f 1J~'Vlnmrn1m~~'I.Jfl1l1H~ll i,icJfll'j . 
\,JlcJ'IJtl.:J~.:J'IJ71~rl171ll~ll 5 ppt lJf117lJ1'WH'.i .:JlJ7flfl')l~fl171H~ll 25 ppt ~.:J'IJ71~LicJ-:i 1'Wfl171H~ll 5 ppt 

11~L~11mv'luiu~ 9 (e1\91'.i7'.ie:Jfl~ 95%) rhu'lufl11m~11 25 ppt 1-:i'IJ11L~1-J1,11v 'luiu~ 13 (e11,111'.i0,1~ 

92.5%) u 0n111ni1 m1111um -:i'IJ0-:i i 1f t1\.11u,1 ,:i,i 1-:i'IJ 11~01-:i'IJ11~f11111L~11~111~ri0mH11cJ 'l u_~-:i'IJ11 'l oN 

noiiumn ;{0 vl1'ltt'1-:i'IJ71\911cJU1mw 100% (40 \911) mv'lu 14 iu trlmvivrnim111m~11 25 ppt 'li 

'j~(J~t1ol 22 '1'U (\911'.il.:J~ 4.33 ti~~ .fll'W~ 4.8) m'l~ Lrlmu'fornncJ1Jfl'IJ6)f,tfl1'1.JfllJ~hiiinnL~1Ji1fff . . 
: _,J iJ \If 1-d cf 

wssv l'U'Ul C)f,:jfl,:J'IJ71 tllllfll'.i\91lcl~~fl,Jfll'j'VJ,l~t),:JlnV.:J • 
'JI 'J/ ' JI ' 

~-:i'IJ11iim'.i~flt,'.j'/t1 wssv H1uvn-:itl1'luiuvim11 11-:if11111t~11vi 5 ppt trn~ 25 ppt nwvmi1fff 

wssv 'lu1-:i'IJ71'Vlfl~t1-:i~f111m~11 5 ppt ;{0 35.5 % (39/110 \911flV7.:J) n~~m1m~1J 25 ppt fltl 56 % 
' ' j/ JI 'JI ' 

(86/153 \.110v1-:i) nt1fl-:i~-:i~1'.i1-:ivi 4.34 u~tu0-:i111n fll'.i~flt,'.j'/e:i 11f ffi1,m.,111~tn,1~mw0-:i111n 11f 'ff 

i;YllJl'j t1ci lcJ'Vltlfllit1Hl'W'Vll.:JJ1 ,~ trlmm vrn vivrni1J6lff!fl1'1.Jflll ~,:jfi.:J'IJ11 ,~]jfll'j~ltlH~~~fll~el\,l ~ elf! . . . 

praparsiri bamette li'W 1 96 18/08/51 



I I 'j/ 'j/ 

\911'.il-;111 4.33 e1\9l'J 1'.i 0\Pl'IJO-;Jfl-;J'IJ11'Vl\Plf:'HJ-;Jt:Uel icit11'1'\911U~HA1-;J'IJ71 i 'W 'Wlt~tJ-;J 

Cl:I 
> 
> 

. 

days after WSSV 
exposed 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

120 -

wssv 
5 ppt 

100 
100 
100 
100 
100 
100 
100 
100 
100 
95 

92.5 
88.75 
66.25 
37.5 

0 
0 
0 
0 
0 
0 
0 
0 
0 

% Cumulative survival rate 
wssv NoWSSV 
25 ppt control 5 pot 

100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
100 100 
92.5 100 
80 100 
65 100 
60 100 

47.5 100 
40 100 

27.5 100 
15 100 
5 100 
0 100 

NoWSSV 
control 25 ppt 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

~5ppt 

97 

~ 

I 

I 
i 
I ~ 60 -

Vl 
(I) 

control 5 ppt \ 

_:: 40 " 
Cl:I 

::J 

E 
::J 
u 

20 · 

o ~• -....,..---~~-----~~-~ .... ~~~ .. .-=:a 
3 5 7 9 11 13 15 17 19 21 23 

days after WSSV exposed 

; ~control 25 ppt i 
I . 

I I 'j/ 'J/ 

m'Wvi 4.8 D\ol'ffj eww11vff~ ff:I.J'lleJ-;Jf1-;J'IJ71'Vl\P1oeJ•:u:i'.ieJ 1ci11{ ff\911U\PJ-;J\PJ1-;J'IJ11 l uil 11~v-;1 . 
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I jJ j/ j/ 

\911'.il-:Jvi 4.34 f1l'j\,)'.i1'ill-rn,h:i bi'n~,.m~-:!~1-:J'IJ11 ltJ'.i~tll-:Jfln-:J'IJ11Yl~r.'lel-:Jl1i:1-:Jfll'.i lri11i' nl m] l!~tl-:J 
q 

Days after iTwTw~1e:iv1-:i~l'l1Ji1f-m,ie:ii1u1ui-:imJ~ 

WSSV exposed WSSV wssv No WSSV NoWSSV 
d d d d 

fl1llHiUI 5 ppt fl1llJ!fllJ 25 ppt fl111.J!fll.J 5 ppt fl11ll!flll 25 ppt 

0 0/10 0/10 0/10 0/10 

l 0/10 0/10 0/10 0/10 

2 0/10 0/10 0/10 0/10 

3 l/10 9/10 0/10 0/10 

4 3/10 4/10 0/10 0/10 

5 5/10 7/10 0/10 0/10 

6 3/10 1/10 0/10 0/10 

7 3/10 1/10 0/10 0/10 

8 7/10 6/9 0/10 0/10 

9 8/8 8/10 0/10 0/10 

10 2/8 10/10 0/10 0/10 

11 417 8/9 0/10 0/10 
I 

12 0 '1 ,~ 2/8 0/10 0/10 

13 314 419 0/10 0/10 

14 0/1 6/6 0/10 0/10 

15 - 4/6 0/10 0/10 

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 

'.i11J 39/110 86/153 0/210 0/210 

'j) 

11 mm '11 \91 - = f1-:i\911tl'11ll~ 
q . 

praparsiri bamette 'Yil!l 98 18/08/51 
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1J'Yl'YI 5 

99 

l'.ifl~lfl~'i11f1"11fmm::::iifl1111~11vn::::~fl~,:,J'U11Afl"lfW~ Taura Syndrome Virus (TSV) 'i1::::'.i::::'Ul~ 

l'W~,:,J"lf1,:,Jfll~ 1-2 !~fl'W l'll lw~1~1~,:,Jt)fl\J~:U 1uilm1 t:U!!~,:,J tilfl~iimrn~.:.i~1i1 (Song et al., 2003) . ,, ,, 
~ 1 ~ 11 rn:::: ti mmt'W'W m .:.i11Ju ir'lf11tlo.:.i11~.:.i1'1i'11 1-u fl .:.i 111n 1 'jf fl i 1f il'lf'W ~u iim111 ~ 11m::::~ m1'.:.i,i11fla1 un fl .. . . ,, ,, 
1:l1'111 un'.:.ivh~v.:.i lm.h::::t'Ylff"l 'VIV fl fl fi,:,Jf1cl1Pll!nl::::n'.:.i n'Tllfl'.i UJ~l t1o1f m;fl1'li'1 "l Ufll'i1!1JlJl'rfV,:,J'W1'11::::'Ufl,:,J 

q q q q 

1 "l 
'JI 0., ' "' 'JI i 'JI 0., 

'.ifl ~ ~,:,Jl'lf'Wf11'.i'Yl~t'lfl-:jfl1'.ill~ TSV l'\11 Ufl-:i Penaeuse setiferus, P. duorarum, P. aztecus '11t'l-:i'i11fl 
jJ " ,, JI I 

"l1o1f'lJ!'jffl 79 1'U fi,:,Jl-1,:,JffllJ'lf'W~ "lli11iY~Hfllfl1'.i'Ufl,:,J 1 '.ifl!'1V fffl~fl~tJ,:,Jfl'lJHt'lfll'.i'Yl~t'!fl,:,Jfl1-:j'Unti'-:inm~1 • • • 

1rn::::~.:.in'1:um1:u "l:uiit11'.i\911V'l1~-:jf11'.i1'U11i'n- TSV 1-u'1"lumvlu 30 1'W fla1-:i"l'.i1l9111JO-:j'WtJ11 P. 

&~I "',, ""1 1 chinensis 9f,:,J!u'W non-native species 1Jfl1llJ 1\9lflf11'.i'.ill '.ifl TSV ~-:imfl (Overstreet et al., 1997.) '.ifl 
,, . 

TSV ii 1 flf11ffriW'Ylfl~l;fl'i)lflfi,:,Jrin.:.i 1m::::T1fl!!:Ut uriimn.:.i L\ol ; ,:,Jffl)ii'fl11lJ\9l'.i::::'11 Uf1flV1-:jrJ,:,JO -:i f11'.i 1tlu 
q cu q cu qJ q ,, ,, 

I d 'J} I QI ..:!{ CV Q/ e:::! 9/ 0 'J} 'J} ~ ~' <V 

m11 ::::1::::1111-:im'.i1trn.:.im,i11n11nu '11'.i tifft'l'Uf1Uf11'.i rnv.:.in.:.iflmm mt1111m111 '11'.i fl umn::::'W.:.i'U11 ~.:.i 
q q q q . ,, 

ttl'U l1'WcJ:UU iiu~tl'W l uvJnu1~v-:i1.:.i,rn.:.ii.:.i111~ ll::::! 95 ,:,J!YJ '.i 1 l u 11 'i) ~'IJ'W ~-:j'lJ11tJf1H~\9l l w11'.lu mmfo ,~ l'W 

"l1fo· TSV ~.:.iJu'i1::::iim11n'l'Wl'll'W~flfll'.itflfl hmrn11mn i.:.i1tlu1vlv-:i~1'Vi111::::111rnifl 1rnm1H ~.:.im'i1 
,, " 

,111 ;ti 1 uci lffYl fl~l!Ofi,:,JVl'WllJe},:,J'\JtJ,:,J'LJ 1::::mr1"l 'VIV iii 11 '0::::'11 tWl'i e)~t)flf1ri1i'i 'jJJ'lfl~ '111fl'ril1 JJfi.:.i~iifl 1'.i 
q q cu q 

" ,, 
l~cJ-H'HllJ'b''U~'\Je},:,Jfi1 '111fll~V-:J'i1JJtl'W "l1o1 • 

lrnl'Uf1-:JfJt'll\P1l~Ofltll'i\9llV1'WH1-:JlJlflfiBt11ff White Spot Syndrome Virus (WSSV) iiltifllff 

. " " 
1::::rn~ 'l\?11 'U~,:,J penaeid 111 t'U 1~vmrn~1:rn-:iflf-:iun~'WfJ'WO-:i~-:i'IJ11 "l1o1\9llV'l1lJ~ "lli11'i1::::Q~!'Ul~'i 1-:JfllV 

'j/ j/ I I I 

1110vimm-:itl1 11J11m1m~utlwhvi 5 ppt 111B'f11i:u1~:u~.:.i'Vi 25 ppt 11\9111! 1rn::::m11~n::::1-:im11::::rn~ 

lit Q..I I j/ clci d d 
'Ufl-:JUo::::fll'i'Yl~H'ltl~Ho'\Jtl-:J t1'iff WSSV 910fJ-:i'U11fl:U'.i1V-:il'WlJlf1lllVL'Wl'i1"l'W (Prior et al., 2003; Tsai et 

al., 2002; Durand & Lighter, 2002) 1:l1'1111J l'.ifll11t'l1ilti.:.ilfl~'i11f1 "l Tfo YHV ~Oflfll'i~llVi'W~-:JfJt'll\P11 11 
I l 'JI ' "I 'JI mm 1 t1 fl B m rn w 'Wm 'll 11 fl v vn 'W n H i fl . . 

" ,, Ill QI d ' ~ d 'j/ \I] <J)'j) d d 'j/ ' QJ 3,) 

WSSV Ho:::: l'J'jff YHV fll'i)lJHom::::'Yl1J\elflf.lr!Nt'l\9lfll'jtl,'lcJ,:jfn'IJ11 lflt111Jfll'jlt'IV~fH'\J1111llfl1Jfl,:,J 
q • q 

ri'1mn1u~irmtlu'Vim::::'llt1~ "l 1f iY 
,, . ,, 

No fl n rl111'i1'i11nvl1{m~cJ-:in-:i lmfo~u 11 ! t 1w ilt1.:.ii'.l-:i11:utl 1rn~'I.J::::rn in11m~::::195 ~l'Yl 1 iii . 
I 1 I <j} j,/ 

litlfl'ij 1w'Vi11iii'~11n-:i'IJ11iJ"l 11ff TSV Til~'W "l 11ff'l1 E flU'i:::: ~1~1 cif ~mmrnll'Vi'i m::::'i11V!;flU, urin1 
,"9 ~ qJ q 

' j/ ii' jl • 

ilfl~~lJ'Ue)~'LJ'i::::l'Ylfl"l'Ylv"l1o1 'i)lflf.lofll'ii11'.i1'1l'Wfl1-:jUTI'WU"l1fiY TSV "l1o1'lun~~'UllJt)-:j 9 'lf'W~ 'Vii'lJ'i)lfl • 
>I >I V 

1iJ'HJ'b'l~l'Wl\1J'U11Jl~U::::m 1m::::'l'l1Jl1~iu1-rnmmo.:.ii1 uu'1 1rn:::: ,Jmfl::::'W-:i'll11 'i1lll1-:i'vim11Jim1n~ 
qJ qJ q q 

I I 'j/ jJ 

flol\>11 n~ll'b'U1V TifllftcJelVL'WB11"lllv~hv ~hfo TSV Till'W'ifn::::'i1lcJelVl'W'i::::UU'Ul1i'fU'YIHUl'\Jel-:jlllJlJ1 
q q qi q,s 

t 'j/ I iJ j/ 

rn 1,J::; m lJ'fl 111Jl-l ll~'W111~lllfU'Ufl~'i11fH~'U!llJ'U lTilJ fll'i 1'1'11::::laV-:J tl\911'U 1'11 t'llcJ'lf'W ~ fll'.i,J1::;m ml:::: lJ 
JI • ' 

bl\llll-!ll1BlfltllHllfllH1lcJOcil-Ullf1 l'flutl!'V'll~ii~~virlll'ltyi1~ 4 1~ft 1'fi'nri Alpheidae, Palacmonidae, 

o' ii .di d. ~ q " clL:::. QI QJ 

Sergcstidae llo:::: Penaeidae tlo::::'Yli''ViVlmii'\?lTWltllJ "l Ofl 21 'lf'U~ !'W 15 1-:Jl'I' (tJ'iW1'0tl'YITYWlfl':i'YlH 
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'Vl~tmm~'lflt1~-:ici11 hHJ\?lffWU'W, 2548) lll:l~Q-:i'lf'Ufl\911-:i '7 (Penaeoid shrimps) ~rl11'iqim:1J'lflt1~-:i 
., 

i-:ili'1f!Q~l'if·H'Vl'.il i-:itt1fl'lfl:11.j1 1rn~h.1ci11i'Vlt1 (Tongkrock-Olan et al., 2007) Q-:ir/mijel;J'li'.i'.ilJ'lfl~i'U 
J/ I ,, I j/ 

uiJil1m-:iiJ~m'Vit1mJi'ui1i''ff TSV u1:1~11-:ii11'/:Y wssv trn~ YHV O'Wt'Wel-:i'il1nm'.iri1t1'Vlelf!Hl'U'Vll-:iil1 

d .:::::.. QJ' d 
'11 'HJ f11 '.i f1 'W fl 'W fl \911 lJ 

. ., ., 
fl111J'.i''WU'.i ;Jlijtlf rni'fo i Ti'i:Y,i'W miOU'lf'Ufl'\Jtl;J i 11'/:Y 

• SJ 

f !JI t ,, I 

\911:ltlfll 11:lltJ'Wl'Wtl;J ,nn tllfltl 1 mt:U'UliJl;J'U~fl;J'niil'lW 'i:YlJ'IJ~'Ull'U~tl'WU u1:1-:it1Vl;J1Jlfl i 'W'.itliJU 1,wmm~ - . 
I 1 I ,, j1 JI 

~ 11'1111.ll~ll'n l'U~tl'WU 'U 1:1 ;J'lf 1-:j fl 11 ;Jt 'W t)-:j '\) lflB'VlnVrn'll t);J'U l'Vl~ll:ll'l 'W 'W ,i 'W '\) lf)'U 1f11 Ill il ltlVl;J '.i 1m ~ 1 . 
I j/ ,, I j/ J/ jJ 

'\J'Ufl'.i~l1;J'Ul\lfl1llfll,i''WilT¥iim;-rn-:i:1JT~'Ulflllll'Ul fll'.i'Vmi1fi1 TSV '\Jlflf11';j\9l';j'J'\)l'jiJl;tl TSV i'Wff\911'Ul 
SJ 

,, JI J/ I 

l1;J 3 'lf'Uflfltl'tttltllllll:l ;J!) iJJj' 1 ln'l~'Ul:llf1~'W-:j'IJ11 t'Ufl1 ;J'U 'Vll t tt'tflflfl111li\9lt1f1-:i11:llf1tl1tliJHl:ln'.i~'VliJ~tl 
SJ SJ 

I 5/ 
'\J~U'Vl'.i'.i~iJWll!l:l~'i:Y1Hl'l11lJ 

., ., .J 
1ilt1mt1i tt' OU'tl\911'U lTI'Wtijfl .:J'll t1-:i1.h~mfl'i'Vlt19f-:i'il1m1t1HU'llt1-:i ii~ 'lft'iffl tm~ flW~ (JJ. iJ. 11.) nri1111 

SJ ., ., 

!;ti TSV 'i:YllJl'.i'tlOltl'Vltlf!Hl'W'Vll.:J'Uli'Uu-:iti'-:inm,111rn~ fl;Jfllllfl'.illll~ lflt1'\J~V11itt'n-:ifll:ll~l\.lltl 10-20 
q q q q q 

1iJt1{1~'W\Pl il1'W t'Wn-:in111m 111 ill'VliJfll'.i\.lltl u~itt'Hl:lfll'.i\9l'.i1'\J~1tl RT-PCR 1tluu1n illlY1iJHl:l'Vlfll:ltl.:J . 
el I 'j/ d 'j)Q.J Q.J d':~ t9 d 0 

fl1llJ'.i'Wll '.i ;J 'W elfl'il lfl'W t 'W tl'W lfl\91 TSV tll'ilf1tl l'.il'lUl:l~'i:Y1Hfl1llJlfftllY ltl t l'lfl'Uff\.lTU l'W'UtlJtl;J GJf ;J 'il~'Vll • 
i tt'm111'11 l:llfllY mt1'll t1-:i'tl\?l1tl1 i u 'li'.i rn'lf1~1:1f!1:1-:i u1:1~'il~111 i tt' '.i~uuli 1-:i l C'Jfmm'.i 1iJ~t1umfo-:i i iJ ~ -:i 'il~ 

., " . 
ri -:ii:-n,m ~'VlulPit1'.i ~uuii t 1fl''U t1d1-:i:1J lfl ut1n'il1t1-uv-:i;t1-:i1~1'.i ~1-:i1 tlu'r!tfl'El 1 u f11'.i u 1 ff\9l 1'U71i'.i '.ilJ'lfl~'Vi~~ 

., ., 

t;el TSV hhilumttn'llt1.:J'tl\911'Wltfl''.i1l;JO'il 1iu Q.:J~m~1 \1~1 \1~1 '.i1110-:i ff\911'Vl~rn'lf'W~tu '7 ~-:i 
., 

m 'il 'il~lflflfll'.i '.i~u wn11:1~ fff 1 -:in 11milt1mt1\9lt1'tl1,11tl 1mrn jfl'il i#i' 
'JJ ' 'j/ ,, 

ff\91 l'U 1<% el-:it~n~1-:imntl-:i,i'W L 'W fll'.i'U lff\911'Wl 'il lf11i'.i '.i:1J'lf1~i 111 tlu vi elmJ~u £1 flm 'A 'W 1~ ti'-:in m~ 11rn~ti'-:i 
'l q q q 

I 'j/ jJ I 

U'lft11t1 t'Wel;J 111m;0 TSV mm'.it1Glt1'Vltlflt;t1 L'Wlt'W 1~-:i'illfl'Wt1uu-ri1:1n i~ (~h l'Vl'.i 1nm fo'Vl{ l!l:l~l'lw~ 
SJ SJ 

" ., 
2543) fll'.il:ll'.i1'ilL'klfl1.:J'W'i:Yl1Jl'.i'tl'WUi1ft1 TSV i11'/:Y wssv Ul:l~ YHV '.;111il'WL'U'.ll;Jflltlfl;Jl~:1Jlflf)11 . 

I I I j/ 

'tt'W;J'lf'Uf!9/.:Jtltlf!fl~tl;Jf1'lJ'.i'lfMl'Ufll'.i'WU i1f 'i:Y TSV '.l1:1Jf11J l11 'i:Y WSSV L 'Ufl;J'lll1ltl:l~fl;Jf)l,'ll~l'nl~tl;J 
q • • 

. " 
L'U'Ut1~'Wrim1nvJ1{11iu[-:itt1~Q~t;-:it'Vl'.il 'J51;Jffl'.i1'il fl.fl'. 2003-2004 vh~t1~ (Phalitakul, et al, 2006) 

• ., ., ., 

fllHYl'.i1'ill'l1~'W luil 2549 'WUn.:J'll11iU'illflUU'UlUl~'U~f)~ ii111'/:Y TSV 1u1Hmwt1-:imn 
• SJ ., 

Jw 'W'lljl'U 1~ 11 m'iliivl1{ m~ti.:JQ;J'lll1 lflmu'Vll~U~ nwfl1tnenij t1-:i iHhytt lf11'.i \9llt1'llt1-:i~~'ll11t'il1nm1 
ii ii ,, ii gJ ' 

'.i~Ulfl'\Jt);J i 11'/:Y TSV'IJW~l~tl~ i'W'Utl~'l-.! ~-:ium-~'t~t1;Jfl;Jtl7'\),l~UcieJt1l1.:J'U 111a~ri'.:J'lll1'n!tl'W l'.ifl'illffLitl 
SJ • • ., " ., 

l~ tl;J tltlf) ri'li '.i '.i lJ 'lfl; !tl:l~ 1~ii'.iltl.:Jl'W~'W~'Wfll'.i'W'Un;J'IJ71 hmutl 1u1nbn-:i Ul:l~ u!nwu1mt1.J'Ul 
SJ . 

., ' ' 
(Senanan et al, 2007) 'illfli:-lofll'.iill'.i1'ili11'/:Yl1.:J'i:Ylll°lf'U~ 1tluil~vh.i11\?lf1t1Vl~lllfl l'Yfll~'U'.i~l'Vlfl'l'Vltlii 

'j/ I 'jl 3,/ 

fl11'U ll~lll;J'IJ71llll~e.J;J luvJ 1{11t1dli 1 i 'Ul1;JU'.i~l'Vlfli 'Viti ~hf tl TS V ~ -:iiiu'VlUl'Vl\910n-1vlmiJel.:Jtl~l-llJlfl 
• SJ • 

" ' 
1u1diim'.i!!'W'.lm~'illtl 111a TSV iiJiuti'-:ii¢!'111:lltl°lfUfl '.i1:1Jl1;Jff\911vi1u1in'~ ~el 'Ul:llf)~'Yl;J'IJ711rn~ u 

• • SJ 

'jJ 3/ I I 

lflm;e:im'il~l'UY11-:itl1 fll'.ittl'U'VlllY~lY~t1m1viJ1,11ounu 1~1ri1~uu111-:i 19fmm1 ihl11 i1ft1 TSV tl~ 
"' , V V 

ll'W'.lfl'.i ~ 'illtl "l iJ riffl,J l'Yl~ rn'll el ~'U'.i ~l'Vlfl'i 'Viti 91.:Jtl l'il'U l l uritlurn lf) 11 \91 le.J'IJ tl~ff \911\~tl-lW'UliJel;Jt'W'.il~ fll'j 
"' ~ u 

3J 'jl , I 

'.i~iJlfl'\10~ l'.i fl l1;J 1 uvh{11 111:l~ !!'11 ci-:i'Ul'li'.i'.ilJ'lfl; uum:::li ~m'ilri ;Jf:,,ll,'lfn:::'VlutlJDlJfll'jft~~'l-.!'Ulff\911 

' ~ lj) d QI 

u ill li l'IJ D~f) ~'lll11el;JYWellJ'.iU 
u • 
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I 9/ j/ I 

'bf 1:Y'Yle1.:ioui.:i i 111:Y wssv m,: i 111:Y YHV b11:Yi.:i1:Ye:i.:i'lf'W\ol~mmwrie1m'J \,llt1'Ue:i.:in'.:i'll11vi . 
,,f 'l ,..1 fJ' lf) j/ I Q.I 'JI d O Q di lf) f Q./ .J' 'j/ 'l -.I ,I 

mt1.:i 'WTil'JlJ t\oll'lf'Wfl'W PH'll:Y\ol'VlltlfleJl'il'W llJl'Ue).:jHa~m\,]CJf.:j tl.11:Y .:jlJlfl'Wfl11lflfll'j mt1.:ifl.:i'll11 'WTil'JlJ . " . 
" ' ' " 

~.:j'W'U t1.:ir1mvi1n1:.11'li'e:i.:if 'UH\ol'lfeJUi e)'j :UWl'\Je).:j l'Jfl 'l u 'r;ll,l')'Ulfl1'J1Jfll'je)e)flfl!) 1m: 'J :l'Utl'U 'l 'I.J'J:UU 
j/ j/ j/ 'JI I j/ I 'J/ 

u l'YI .:i,nnm'J rvnt1~v.:ii\,11'U1 'l-tt'iif111mirt1.:i'lle:i.:i1'!feJ 1 rnuflt1viff1o1neJu1lri m.1'Yl.:iri~1fla eM1i 'J HJ'lfl~ 
q .. 

,, 

'JTlJi.:inn 1~1'J:1.:i 11a:~'J1'il1'li'm11o1~ tlfll'J'U11,,i'1ti'.:i'U11111ni1.:iu1:l'Vlfl 1mtm111 ffeJuti'.:i'U 11 'l u l11tl'Vlfl 
. q q 

)I j/ I 'JI I 'j/ 

i 'Vlt1i.:i1tuu 11o1t1iirnn1:Yn1uHi.:im'J1la eJ\oll'lfti i 1f ff TSV 1i'.leJiim1~1mi'.:i,i11eJeJflu t1n'Viu'Vi1~v.:i'Vlnmv 
q q q 

'JI ti j/ j/ I 

~.:iui 'Viflt1ii'Vi'un anti'.:i n.:i1ueJneJU'Ult1'Ht1.:i1~u i.:iu1'VieJa1o1m111V11'UeJ.:ii11ff TSV h.Jti'.:i'll111Pit11:uu 
q <u q q q 

unfltJ'l.leJ.:iU1tl'Vlflhw11a:oflm'Jt'IJW1'l.lt1.:i 1 m 111n 'bf ffhriu~1iv.:i~.:i 
,, ,, " ,, 

fll'.i'Vl'I.Jl11ffl'l.:jil11J'lf'W\olh.Jti'.:i1~1'.J.:i'luvh{11 hwomlfll'.i'Vl'IJ hi'ff TSV 'luti'.:it~l'.J.:j'}'l.:jfl.:j'\111 n.:i 
q q q q 

flt'll~l !latn.:in111m111itni1{11i.:itt1\olutl;.:il'Vl'Jl m~mn11tl ('VI.fl. 2548-2550) 6V~ 22.4 % (483 
q q " ,, 

~1t1VH) fffl\olfl"'e).:jfl'I.Jfll'J'tll'.i111'\Jtl.:j 'il1'Vl'.i l16.:ifl1 1m: fltUt (2547) 'Vi'Ufll'.i~\oll'iffl i1fff TSV iun.:i 
q 

" • 'JI ,, 

'11111~1'.J.:iiuuti~'Wi.:ittl\olu::1i.:il'Vl'.il ('tll'J1'ill1Jtitl 'VI.fl. 2546) om1 20 % (15 ;\1t1Vl.:i) f11'jfffl'lfli'I.Jfl1.:j'W 

fll'W.:it1.:i14eJi11ff TSV ~.:i1fJu1111:Y~ri01rn'luti'.:i,111 1m::i.:it1\,'IU ri.fl. 2541 1fJu~um 1.ht1'Vlfli'VlvL~ 
q 

il1n.:i'll11m1iv.:iiuttmV'iu~ 1m::ttd.:i'luJu~tl ~e) i.:ir111o111t1~h1vn1 ~.:jlJfll'jdt1.:iti'.:i'l.ll1tl'Wt1Vl.:i 
q q ,, ,, 

11u 111ilu 1m::::t11,l'.ilfll1m/hf ff TSV ir.:ivrn 'lu eJ\,J'.il~ou{1.:iff .:iiJ,i:::::uHa~flfll'.i uu1Ufl'W'l.leM 'l 11'1:Y TSV 
" " ,, 

'luti'.:i'Viu1i'.lo.:i1i'J'.i1J'b'l~iu11iiihmnfrm 1mt ri11t'VlV i~ ~.:im1riut11ff TSV iuti'.:i'Vlt10~1u1u 11 
• q ,, 

'lf'W\ollla::~011iiiu nn.:ina 1~11m:1t'lf1j 11'.J'il lf1011 i 'VIV ihn1uvl 1{'.IJ'l.Jfl~'W i 'W im 1\ol u:1; .:it 'VJ'j llJ fll'j l~rJ.:j 
• • q ,, 

fl.:jfll1Jf1'J11Jtl't-JlJlf1!latl~V.:i11'.IJtl'lJfl.:j'IJ11 'Vll i 'Hfl.:ifll'.IJmllJffl'.IJl'.i(Hti'Ul'lll1t'U 0-3 l 11 ff TSV ll'l'Jl: Lii 
q • • 

" 
'Vl'Lif11'.il,l lV 'l umrn\ola fl.:jfll'.ialtl'Vltl\ol l 11 ff 'il lflfl.:j'IJ11i;lfl.:jfll'.1Jm l'.IJ~l'W 'l'IH'Ul lllPi'V'l'Lifll'J 1'..10'.IJ 1 'U l 11 ff 

• " q 

1'li'1ri11.:imv ~.:jffe)\olfl"'eHtl'UHofll'.ifffl'lfl~'V'l'Lii1n.:in1mn1'.IJVfllJ1'Ul1fo TSV t11Pi'1ii11h.1 l'Jfl'Vlt111 ;.:i " . " ,, 
mm1 u1tluvn11:::: '1~ 1m:: 11i' n TSV mmrnl911H9f1\,l 'l u u 1imrn::fl.:if1111Jmmu 'l um 1 ri ltl'Vlfl\oll'lfti 1~ 

mu 5 i'u (1111 Ha'lf'W:::: uo::::flru:::: 2548) 
,, ,, ,, 

Ha11lflfll'.i dn 1111;6 Taura Syndrome Virus i 'Wff~1'Vl::::muat a~1il1ni fl VU! nw 111n11iiil1m.:i 
. " . 

11:m11o:'b'1V~.:ii.:ir11\ol'lfa'LI1 ~11'.Jl'Vlfl'Wfl RT-PCR lJ'f;l\,11'Ul'nitt'Hafll'.i~'.i111lril-l'LI1fl (Positive) 3 'lf'W\ol 
q 

~ , , :i!!!i ~ d d'~ rl 9,1 c. ~ o'd rl c. 

fl'B r1eJm11Jo.:ifl (16.:iman) fl~utlu 100 1ue:iwb''W\,l 11m r11o1mu 33.33 1um1CJf1.-Jl,l 1m: uo1n::::'V'l.:i'U11 fl\ol 
" " " . 

1llu 33.33 IU6{1ciu1o1 i;l1'Wff\,11'Ul 7 'b''W\ol Yimati ~e) '110V'Wl.:j'.i'.IJ 11omilm..1 'j!/e)rJ\,Ja'lJ 'U\911 umrn l'V'l1rJ.:j 
"' " 

tael\ol lift:: l'V'l1rJ.:j'l'l'.ill'.J tttHolti't-Ja'lJ (Negative) 

" "' "' = "' w = ! '.lw .I 'illflfll'.i\91'.il'ilfffllJl'.J'WffWfll'rn\oll']j"e) TSV \ol1Vl'Vlfl'Wrl RT-PCR um1mmaw lJl.ll !!ft~ llalflt'V'l.:i 
" " 

I ~ j} f 

'1.111 C}f.:jfll\olilff\,Jl'Vltlai.:inri11hHrn'iffl TSV 11o1t1fl1'.ifl'W 'tt10 'illflfll'.iall'.J'l'lfl\ol'Vll.:j'Ul C)f.:j{Ye)\ojfl~fl.:jfl'IJ 

. " " &::! ~ 1 ~ Q.I d ~ 

OIE (20036) 'Vl'.ilV.:i1w:i.:im111~'1Je).:jfll'.jt)ll'.J'V16\oll'lfel TSV \ol.:j'W fie) 
" . . 

1. fll'.ialtl'VleWll'lfflt't-Jlt'W1'.il'LI 11o1t1il\911\911~'Wfl'W~.:iii'iihv&w TSV 
,, . 

2. fll'.iGlV'VlO\oll'lffl t'Wll'W 1~ ;J 'il 1nvi 011Jj'1 u~~fll1al'W 
~ ~ I ~ 

3. tll'H~u.:in\,1{~\Pll~tl TSV flU519l1vitiJ~r1t~V'.l1Wl'I.J 
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'J/ I 'J/ j/ 'JI 

4. Ul m1::: t1tlmwviltlt1m'.il~f.J.:Jff1Pl11Jtll'.i1h.J11hn.ucih1 TSV . 
I I 1 'J/ 

~ ~ dQ 'J/ .:;::!.:::::.. 4 

5. ~'il'ill'.i:::'Utl.:Jt!fl'Wl.:Jt!1'1 ua::: Ufl'Yl:::m'b''U~tl'U "l 'Ylfl'Uf:J.:J'YIIPl~l'b'tl TSV 
' 'J/ ' ,, 'JI jl ' 

ljjtll1 'ill'.iW 10 .:J'WU m 'Ufll'.i'crl'.i1'ilflj .:J'U fit) 'lJ 111W tl1nmJu l'Ul.:Jtl:::m1m:::'b'lf.JH.:Ji.:i111~'lHl1J1 
I j/ I I I I SJ 

CJ1-:i1ilu viu vi11iir111rnilv.:ifl -:i~e1mn:::rn~'lm.:i hri TSV 1-w e1-:i 'il1nu111w111hhrn.:itl:::m im'll,ii-:i'H 1~ ., 
" ' ~ c:! d'J/ I I ~ 1 ••"I 

U:::l'b'.:Jl'Yl'.il:IJfll'.il(lf.J.:Jfl.:J'lll1 L. vannamei elf.JUH'Wl!l'U'W tl(l:::lfl~fll'.i'.i:::1Jl~'UtM rn TSV tlf.lH~tll'Utl.:J • 
'jJ ' ,, 'J/ 'J/ & 'JI jl 

1m::: 'l 'W'W'W vi~-:inri11v-:iiim1ri1m'Yl'Ul'illflfll'.il'Vtl:::1~f.J;jfl;j (l ;j rim.h]1m-:itl:::n-:i hwlPlH CJl.:J'U11llmliitl 1 . ., 
~ td , ~ ,,, 

'il lflf-W fll'.iffflEllfl'.i .:J'W'Vi'IJ11'.i:'IJ'IJ'Wl 1ff'U 
" . . 

'IJ111W'Lllfl!l1Ju1m.:itl:::m 1m::: 'b'lclH.:Ji.:Jl1'lfl1f(l'IJ1'1~f'lJf-l(lfl'.i:::'Yl1J'illfl'11ffl TSV ll"'1 1ifo.:i,11niinn . 
" " 

\91'.i1'il'Vi1J!;tl TSV 'luiJIP11'Ul'b''Uf!~H "l 3 1f'U~ flfl 

1. mrn11:1J(l.:Jfi ~rimn'IJ'illnvl1{1Ju111w1t1-:il11~nci1-:iffm ~-:imf!11m'il~f!1ie1 TSV 1flc1H1u ., . 
j/ I jl I 

'YIUU 1 1m::: ~'IWl::: fltll-111 i'H'1lll'illfl!!l.J1.Jl'IJH'U:::fl.:J !'Ufl.:J 'illfl'Uffclfll'.ifl'W tl11il'.i'Utl.:J'l1elclllllcl.:Jfi 'il::: ii' ., 
j/ ' ' 'J/ SI 

11ifll'.ifl'.iel.:Jtll'Hl'.i'illfl'Ul GJ1.:Jii~'W1P1:::mmih~u1111ri-:imffcJ'Utl.:Jl;tl t'.ifl!'lll'1'U~1f.J ;.:J'Vl1itt'~~l'iftl TSV '1~ 
j/ 'J/ j/ ,, 

'illflfll'.iftflll 1 iur1f -:iu 'il:::ii'-:i1n1P11ttu '1~ifl11 11e1m1:1J(l-H1'il1nu1nw1eJ.:iu1~mh-:ifim ~~1;e1 TSV loo ., . . " 
1tlt1{ 1;'W\'1 i 'U'llWt11'Hflf.lll:1J(l.:JD'illfl'b'1c1Hn11nw flt'Vi1u'l.Jm~Hffm hiiim11P1'.i1'il'Vi'IJ!'iffl TSV m'il ., 

I jJ ' V ' 'J/ 

1-u e1-:im 'ill fl 1 timff i 'Wfll'.i ii'11Nmi1Jtl1YitJmih1u TSV u t1c1n1111 t1c1vi '1 ~'il1nu111w1 eJ-:itl1gn 

. ' " 
2. 'U]Jl YirimnU'illfl!1tJUn:m'llm~1afl'illfl'0l.:Jffm 91.:Jff'W'Ull'\l'll-lfflll1\9lf11'.i~~!;tl TSV tll'il 

'll q "'9 q 

I I ii 'J/ V ' j,I ' 

l'W el ,:jlJ 1'illflf11'.i fl'W ff\911Yiil1mm:::m1i'U1<iftlHl'U'YI 1-:i 'U 11 ~clf1 l'.i fflJNcrflll'I.J 1Yiri lf.Jl'Vl 'illflmiu1mnl::: fl;jG)f ,:J 
31 V , , ':V 'J/ , 

iim'.itlmilt1u'Ue1-:i1~tJ TSV 0ei1.:i~eJl'WeJ;j;:J'Vl1h1\J1J1Yie11ftc1eJeiu1nwu1~nc1e111frn;0 TSV iY'l 9f;j " ., 
' ' " 

fltl~fl~tl.:Jtl'U'.ilcl.:Jl'W'Utl.:J OIE (2003b) Yinri1111 t'.ifl'Vlf11'.il~l'.i:::1-:i'luii'\911'1.Jlfl~ll Crustacean flt! Taura . 
Syndrome virus disease, White spot syndrome virus disease 1rn::; Yellowhead virus disease 

" 31 w 91 a ... I , 91 o 'lJ w d' o ,.I 'j,) ,.I 
flel~fl (I tl -:i fl'U'Utlfll'H 'W ~'U e);jf1'.ilJ1J'.i:::m 11~1tlfll'l'U ll'U lfl\911'Wl1J'.i:::1J)'Vlfl;j 1rn::; u . ., 

" 
1~c1~tJ;jJjfll'.i\91)1'i) t '.ifl ~.:J'U flt) 

l. t '.ifl'Vltl'Jl9f'W tf!'.ilJ ! 1f fl (Taura syndrome virus disease or TSV) 

2. t'.ifl\P11ll~.:J~1;l'U11 (White spot syndrome virus disease or WSSV) 

3. t'.ifl'l11!11~tl;l (Yellowhead virus disease or YHV) 

4. hn !el!el'lflel'b'lell-11 (Infectious hypodermal and haematopoietic necrosos virus or 

IHHNV) (nrnu1:::m, 11.tJ.u.) 
' ., 

3. 'LI"7fl:::'V'M'Ul1 virim~ll'iJlf)fl'.i::;')f;llJ111W'Lllmlii'l-hU1-:i'Ll:::rn ~11Hl'l'll'lllll ,).:Jl11fl u:::1;-:il'Yl'.il • 
j/ 'j/ I 'JI 'j/ 

1~c1mml'lfll'.i~~1;eJ TSV eJ1'ilm'il1ncr0-:i~n11w::: fltl fll'.i'i:Y1JNflnuu1Yiiimnlmilmw;0 TSV 'illf1 
' j/ I )I • 

mitl1rn-:iu:::rn 1rn::: fll'.ifiUtlll111vi~m;tl TSV C)f;jfltJ~fllltJ-:itllJ'.iltm'W'llel;l Lotz el al., (1997) 01-:i~-:i 
' V ,i • 

1~c1 {1~ '!fl;~ 1rn::; nw~ (11.u.u.) vin~1111 1.;e1i1fflmmrnriw'VleJ~iuv-:ii¥\911u10u "l i~1~c1m1e1ti 
~ ~ 

Q.J ~ .:::::. Q..I 

'.i 11J fl u 'l1 rn m 1 n u flu rn -:i 

praparsiri bamcttc 11'Wl 102 18/08/5 l 
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,, jl jl jl 

111nm1\911111'VlUL'iftl TSV 1'Uff\911Ull1.:j 3 'JfU\olfteJmH.1mrn.:jft -u~1 ua::; -umn::;m'\111 hmf.:j .. ., 

if vh 1 Mlfl\olfl 11ll1\91fltlnm~r.rJtlUNom::;'Ylu~m::uuurnnfbm1ri.:jtll1i':i'HJ'lfl~ ~.:jm elflltn~'W i iJi~ 

d,: , 31 d 61 'j/QJ QI ":,: ~ Iii ~ 
~ .:j'\lll'lfel TSV 11::at'Yin ::;u l\olUo::;{l'j 1 .:jfl111.l!t1c.Jmc.J !l1flUff\911'W11'tlJllJ'cJ.:j'IJ().:j1__h::;rnfl' ! 'Ylc.J"lf .:j'illfl'Jl{J.:jl'W 

,, " 
'\leJ.:j u~ 'lft'jf\91 110:: flru::; (l.l.'LI.'LI.) nri11111'1fei TSV mm'rnri1011e1~F-i1'U'Yll.:jtl1iiJifoi'.:jnm1P11 110:: fi.:j 

qJ q q q 

fillJfl'JllJ ,~ 1\olr.rn::vh 1 Mfi.:jflm\P!Wrn.J 10-20 1iJeifo~'WIPl 'ff1'ULlJfi.:j~llJfl'JllJ iii'VlUfll'J\9llc.J 11~1ttNnfll'J 
q q q 

" " 
\9l'J1'il~1c.J RT-PCR l~'UU1fl 'U'clfl'illfl'W1'WeJ'Ulfl\91 TSV ell'ilfltl l'Jf1Uo::;'1'!7.:jfl11'1.llffc.J'nlc.J1ttt1Uff\911'Ul 

" ' " 
~1,,11iJ'cJ.:j C)f .:j,J::;Til 1 Mfl11l.1'11 mfl'l1 oW'\leJ.:jJ;Y\,l'J'Ul l 1-J'fi'j 'JlJ')fl~o'irn~ 1rn::; ,i::;vh 1 tt1::umf1.:j 1 ciit11m1 

1iJ~t:Ju11iJo.:j i iJ ,~,i::; ri .:jNom::;'YlU~'cl1::;uuu11rYtJ'clr.i1.:jmfl ut1n111nifo.:j~ tl.:jt~11::;1.:j1~uii1rY1J l um1tl 1 
'JI ' ,, " 

ff\911'W11i'irn'lf1~Hi~\oll'if'cl TSV i-u1~'Umm1'\IB.:j'ff\911'WltrlnJin11 1'tiu fi.:jflm\Pl1 -u~1 U'ill 11lJg.:j 'ff\911 
.. q q <u cu 

.:=::t. do & .c::::). j/ d I QJ o': .c::::). "JV O QI 

'Yl::;rn'lfU\oltlU '1 "lf.:j'cJl,J,J::;lf1\91fll'j'j::;U7\9111(\::;ff'jl.:jfl1lllltYt:J11lt:Jiltl'1'\911'Wllfl''J1ljfl'il !\91 1rn::m111u 

~iJ 1::; nt1u m11m:: 1it:J.:j ff \91 ltl l~tl .:j 1~11:: 1-:jmflt.:jiu i 'U m1tl 1 ff\911tl 1,i1nn11 l.l'lfl~I iJ1 ~u 'Vit111:u~u £ ., q 

I j/ 'JI I 

l'Utl.:j 'illflt'iftl TSV ffllJl'jflt)ll:JVltl\oll'if'cl i Ull'W 1~.:j'illfl'Vi'clllU'ffofl ,~ .... 
" 

ri1ulud'~1tl1 7 'lf'W\91 fttl 11t1c.J'Ul.:jrn l1t1mirc.1u l1t1c.Jfl'11J 'U\Pll 'LIU'1'l.l t'Vl1c.J.:jtilt1\ol 1rn:: t'Vl1c.J.:j ., ., 

'Vl'Jlt:J ~Nofll'J\9l'J1'ilt~mm (negative) ~.:jtJl'illJt'l11,JNnfft1.:jU'J::;m1 fltl 'U'J::;fll~HL'ifl 'ff\911tl7~.:jflri11 l'lfU 

' ' 
'11'clc.J'Ul.:j'jlJ\P) l'J .:j,11\91 tlVU1 nru 'lfll:J~.:j '11'clmilc.1rnrn::'11'clc.J\91i:lU ihi1e1r.il 'UV! 'j lc.JU1 nw 'lflc.Jrfo l'Vl1c.J.:j'Vl'Jlc.J ., ., 

1rn:: t'Vl1r.milt1fl ih~1t1r.ilm,nw111tl 1flauiJum101.11nw1l.lm\oluo::;u1nwu1'lf1mau ri1uiJ1P11 m1:: iJ ., ., ., 
<jJ I 'j/ 'j/ 

llfflJ tll~c.Jt1r.i1 mm1:: Yilfl'U 1J 111tU 'Ul'lflc.Jto'W ;.:jm tlfllff'ffl.lflffnuihviiim1 'U'UlUtl'U '\I el~l;tl TSV ,r tic.I ., .. 
jl I jJ I jl 'j/ 

n111unrill'ff\911Ulvi~\olt;tl TSV 1.h::;nwviiYei~ ~ei t'ifeJ TSV iJmmi'1iiJri'i1~mc.1'llt1~iY\911'U11t~111~t1111 
q ., 

• ,, ' i) 'jl 

iii1m1::vi i:umm::irn~mnj \Pll'.i ~1r1\91 1rn::1'ift1 i:ummrn1Til.l~1lJ1'Umv1 'W~1il\911'Ul i~ ~~uum1'111 
31 'j/ '31 • jl 'j/ 

'ff\911'U ll'Y! ri1u I 1.J&u ell ti 11 'U ti~ cr\91 l'W llfl''.i1l jfl 'ili'W 67 Ul'il::lJf111lJ'U 1:1 tl\olfi c.J'il lflt 'lfel TSV '.i 1l.ll1 ~ l:U 

m::;'Vlu~ m::UU'Wl1fl'tJ'll El~ fll'.i fl'U ll1J1J111~ 1 CJftll'nl'.i 
" ,, 

1m::1~c.1~cr\911iht,l~1m 1l i fl 'il~tl i 1l 

praparsiri bamette 11Ul 103 18/08/51 
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0 'j) QI d': I ~ CJ} 61 QI QI d31 CJ/ 
m111.h::;m. 11.'U.'U. m1'Wll'llliYv11mv1vJt:l1.H'll1m iu11•nnw1'ilm. 1'U'Ylfl'U'lltllJcl 12 11m1fl11 2549, .. 

t'UlO~ ilPi' 'ill fl http://www.fisheries.go.th/aahri-new/thai/pdf/ AO l O l .pdf. 
,, 

tfHltll 'Un1l'U'lf. 2542.1flHff!1~1.h::;'1f1mn~'l'U'lJ~t1W'lJl'lflmm .. n.hmtlllhvh1h.,1 i~TT1\PI • 
ff 11 'Yl 1 mm .1 'Yl rn -u 'Vt u n ,J! umn 1 l'l. 'ii w1 n ~ m w 11 m 1 'Yl m 1:1 e.i. 

Q " u q 

U'U1i:l 1'lJnUfl'il. 2545. ff"Jlll111:llfl11cll£l'll6~"lf'W'flf1~fffla Penaeus ~'Vt1Jt'U1J~t1wri11h1t1\9ltl'U .. . . 
uu. 1'Yle.J1'W'Vt'W1i'U!tyqi1 ht. ll1111'Yll'.Jli:lmflEJ\91'.irl'liY\9lf 

d. .:!I. d. .c:ldQI .e,, ,I QI QI d' .:::::. ~ 
'i)'j'Vi'j tHMrl''.i, "lflltJl fl'.i'jj'Ul'lll, 'I.J'VtYl(l iJ'm::;mty'il'W, "l'Vt\91'.il e1iru'.i\9l'W, ui'Yl1i "l'lltflflll, 

~ ' ~ .e,, QI ,I .Q, d' ' 
1i'Ull\Pll nm11mw~, 'ilHY1'.i tflfl'.i'il'W'Yl'.i ua:::fl'ilfll'.i fJ'fllll\911'.J. 2548. fll'.iU'Vt'.im:::'illl'.J 

,, 
'Utl~t'iftl Taura syndrome virus (TSV) un::; Infectious hypodermal and haematopoietic 

,, 
necrosis virus (IHHNV) lu'U'.i::;'lf1mn~'U11 (Penaeus vannamei) trn::;fll'.il'.Jtlll11Jl'iftl . ,, ,, 
t'WiY\911'Ul'Wl.!1lTimuo-:i'llti-:J hw.1niY1'.i cr ~'Unl'Wfl!'W'Yl{ QU1J1'Yll'.Jlfl'lff\911ttn::: • 
t'Vlfl 1'w hfi.27 (ritrfhl 1). 215-224. 

c:.1. '=' ..::::i.~ .:::::i. QI d' ~ ,1 ... I .:::::i. ... I ... I 0 ~t 
'ill'j ~n')f'U::;, lvlll'fl1~ fl:l.Jfl'j, -q11'.Jl.1\9l "l'W'Yl'.iT\111'.J Un::; Nash, G. 2548. fll'ju'.i::;'Jill1'lflf11'.iu'.i::;mu'.i:::'illu 

2548. (1J'Ylfl\Pl~tl) 

;11'Vl1 mmaou'\il{ 1rn1 ~W"l'l1W'lf, n1\911 fl~'Lin~Eli irn::; cr1111i ft~l\Pll'W1fwui. 2543. iinm 
q ~ Cl U QJ 

j/ 

1'11 lllt'Ul.! i 'LI i1Pi''l unnci1U'Yltl'flt'iftl i 11 ff ~1U\PI ~'fl 1~'U 11 'ii lf1¥i tl!tllf)~flcl 1~1 ifonn .:j. !ti fl 'ffl'j 
q q qJ qJ :ii 

~ QI ci jJ 

1'lflfll'.i Q1J1J'\il &'/lf!J&'d'1l. 17 11'1.-!l. 

'lftl1WJ ff'fl'\iltl~fl~. 2547.fll'.i'.i:::Ul'fl'IHM hfll1tl1195'U 1'flrn'lun~flm~l. illlll'Ul1'lflfll'jl_h::;mu1::;~1ll 
q q q q 

254 7. fl'.ilJ'LJ'j::;m11lJfim1uu1aomrn::;w\Pll'WlU'.i::;m\91::;1l.!tltlmiiu.:i M. 771-773. 
" 

~ 91 llJ llJ .e,, )9' ~ t1ad QI d 
"lfclti nlliY1'.i'.iW. 2546. hflm'll11 u1m tlltU'LI'.i:::t'Vlfl' l'YlcJ. 9f\91 t\91 om1u1a. U'\il 1 Q'lJUU'Yl 3. . . 

~ 

'tt'Ul 17-20. ,, ,, 
"lfclti ~llb1'1'.i'.iW uc1:::'Vl'.it~ft iu'Yl1f'lf'lffln. 2547. t1\?lm11mrnm'.it'Vl1:::t~t1~ti'~V1:::rn'11-nh:::1m1 

q qJ q q 

L'Yltl. '1TUfMl'l!flW:::fl'.i'.ilJfll11imt11.:i"lf1~. 
V ' 

'U~ 'lft95\PI, 'lfcltl ~lJff1'.i'.iW trn::; 'Vlll 1lJn 1cltatJlJ 'Vlatflcl. lJ.'U.'U. fll'.ifffl1Jl'lf1.:j'j::;tJ::;t1mfll'.iii;1\9l'Utl~ 
" ' ., ' 

Taura Syndrome Virus 'lmhfl11llt~lJ\?llttcl:::fll'.i'Vll'ltttfl'fl 1rn~ti1.:i'lll1lt1'WU1lll ~.:ifJcll~l llcl::'. 
' ' jl ' 1~nrnm llJ. '.iltJ.:jl'l!u'UmUJ\j 'j w fl l'j iim'Wtl'W\Pll'W lt'WcJfll'j l~tl~f1~'Ul 1!! 1'U 'U 1 hi tl~l .:iv .:jtJ'W. 

308-311. 

ii C!.clQ.I ~ ci. ~ ci. .:::::-,:,. ii .:::::-,:,. <J' 

'W'V'l\Plcl f'.!m:::fllqj'il'l!, t'[flt)l fl'.i'.ij1-!fllJ, 'il'.i'V'l'.i t'.itl~fl''j Ucl::'.fl'ilfll'.i il'fllJWltl. 2548. fll'.i1tfl'il:::ti 

d d,g O ~ ~ 'I ~ I 1/j c, ,I 

m1mcru~: mWflfllflfll'j'l!l!'UlfJ-:J'lll11'WU'.i:::t'\ilft l'Vltl. 11H11'.i'(1'~'Ucl11-!fl'.i'U'Yl'.i, 27 

(Vllffhl I). 225-238. 
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,, . ,, 
U':it'il11J ~fo111tnc1':i~. 2543. m':itln1'iltmtuntiJ'UTI'W'nt~c1.:in-mi:lw11 'Ul'lf1c1nm iu.:1111fl . . 

..::::i. .c:::! 31 Q a' c:,, <v d 
utt'lf.:lt'Yl':il tti:lt 'lfi:1\p fl')cJ'jt1JUill':i'i:l'Ut'Vlf'IJJllf'll'i:l\9l'j. telfl'i:ll':i1'lflfllrn1J1J'Yl 9/2543, 

ef&, Q.I _ ( I 'j} a., Q.I QI .c:::!, 

f'l'W clft'ffhl 1 fll'j 'V-1 \Pll'U lu':itm tll 1fl.;Jf)'jtt'lJ'W 'il.:l'l11~HI 'U 'YI 1J ':i. 
~ q • ,, . 

... I 0 d 'j/ Q ~ <j} a,, Q r/ 
u':it'il11J 'Hi:11~1Ji:l. 2546. fll':itM.:lf.J.:l'Yltm. t'i:l1'U11'1flf11'jl'.i0.:lf.J.:1. fllfl1'lf11'Ylcllf'llff\9l'.il'llrntm, 

rltUt'U':itll.:lll'H11'YlcllammJmf'llff\9lf 

tlc11J\9l'j 11'U'lf'VMl1'U'fi. 2545. f'llff\?)j'\Jf).;j~.;J'IJ11ilhrrhumY tt1'U'Ul ill (\910'U~ 1). 11'.iill'.i'ff\911 • • • ,, 
th 14(158): 87-89. 

U:·l~mrni 'ill':icltl1'U1j, fltll'lf~ l1ff'Ul'IJ'il'.i,1.:lff'Uilll nm,r~ir, 'i:l.fi'Yl':il 0i':i1'.i'.iW, 'V-10~1 eifowm 
q tJ ,d q q 

c/ ... I O QI I IQ.I tie!. Q Q.I ... I 
'W'W'Yl, u':it 'il 111 mn01Ji:1. 254 7. 'V-l'U1in'.i'.i1J-vrnu1J'V-l'U1i 'lf11'Ylclltti:lt'V-li:11\91':iu'.it'lflm. 

q q ;, q 

'j lcl.:1 l'U fl 1'.i 1 'ij mt a.:in 1':i '.i11J '.i 11J1tfl 'j ltl1tm: ff .:ltfl '.i lt'tt .:I l'U 1 'U cltl .:I 'Ylt H'l'llfl.:l'U'.it t'Yl ff • 
i 'VIV, 'iiTwm1u r1wtm':i11Jm'.i1iumt11 .:l'lfl~. 

flt\] tt\j tflcJJ~flt\J tt\j. 2545. 1~'U0'U~ill'H'j1Jf1l'.itic1.:1~.:l'\111 L. vannamei. ('Wll~flf.:i~ 1) 

ffll'Yl'.i'U':ilfll'.i, lij0.:llffhl\9l'.ittllflfll;'U ~lf1fl . . 

'U':itm.1nmrn1':i'U'.itm. 58(2 ): 170. 
,, . " 

ff'U11W ~'U1J\911. 2547. fl'U\91':ilcl'illfl'ff\911thi1.:io'U. 'i:ltll'U'U1'0clff'llfll'V-li1\911'Ul fl'.ill'U'.itm. 11'.iill'.i . . . 
" ' 1 = "'0 'IJ11 ':iflff\911'Ul. 14 (1): 2-3. 

a., Ii] r/ 'j) Q.I r1: ' ~ <v ti: 
~fl'Yl'.il Q t'.iT'.i1W. 2547. f.J.:l'IJ11ff\911'Ul\9ll.:lfl'U. 'Ul'Wlff\911'Ul. 8 (3): 12-13. 

1ffw 1JUJUJ111\Pllu. m-11'.iw U\91'.i~.1'.i1'V161"b''lf1afl, 'Yl'W1'.iTfi'W ff1ff'IJ, 1;\9l'.il 1'.i1w lr11n, 
q ~ tJ " ' q • q ,, 

'i:lflW 1 l1\Pll'Wfli:lffU'Wl91 tti:lt'U1fll tffff1'lf'.itillrni:l. 254 7. m1~f11•;fo i Tfovrn-:ii lflu1~ 
• q q 

I j/ ,, I 

1i '.i '.i ll'lfl~'IJ 0.:lfl .:lfli:l l~lnt'V-lltl~cJ.;j 1 U~'Unfllflfli:11.:l'U 0.:l'U '.i tl 'Ylffi 'YW. 'LJ'j t"b'll1"b'lfll'.i 
• q • 

a., a1 r1 ~ Q.I "' id 
'YlHff\911ll'V-l'Ylcllli:ltfll'.iH'ltl.:l'i:l\911 flH'VI 30. 

. " ,, 
ft''U61'0£J'Yl f 'V-lcllfl'.i'Yll.:l 'Ylt ti:ltti:lt'lflcl~.:1~11 i 'Yl£J\910'U1J'U. 2548. ':i t1J1J'Ut1ff'U lfl16cJttl.i'Ultll.:I 
~ 

Ut fl .:i. fl rn 'Yl i' vic11m 'YI 1.:1 V1:m. 
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ft''U61immtl1\Pll'Ul'U1tl-M'lflcJ~.:l'O'U'Vl1J~. 2547. 11i'll'Vl01191'U t'f'l'.ill (Taura Syndrome Virus: TSV). 1'W~ 
~ q 
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