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Abstract

The most common viruses infected maize in Thailand are Sugarcane mosaic virus (SCMV),
Maize chlorotic mottle virus (MCMV), and Maize dwarf mosaic virus (MDMV), the causal agent of
maize lethal necrosis disease. The aims of this study were detection of Sugarcane mosaic virus
(SCMV), Maize chlorotic mottle virus (MCMV), and Maize dwarf mosaic virus (MDMV) in the main
sweet corn plantation of Thailand by using the indirect ELISA technique. The one hundred and
twenty four samples in 3 cultivars of sweet corn such as Hybrix 3, Insee 2 and Wan 54, which were
collected from four regions and nine provinces in Thailand, were studied. Results were shown that
samples from the central, western, northeastern, and northern regions were infected by both of
SCMV and MDMV in the range of average optical density (OD,ps) 0.107-1.00 with 100 % infectivity.
On the other hand, the samples from central and western regions were infected by MCMV in a
range of ODyys 0.346-1.197 with 31.45 % infectivity. Results from this study were demonstrated that
the combination of SCMV and MCMV infection in sweet corn plantation in the central and western
regions had more severe viral outbreaks than in the northeastern and northern regions. These
results were used as the basic information, that critical epidemiology of these viruses to sweet comn
planning, in order to prevent this disease and insect vector or zoning to avoid viral infections to the

other sweet corn plantations in Thailand.

Keywords: Sugarcane mosaic virus (SCMV); Maize chlorotic mottle virus (MCMV); Maize dwarf
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Tfsdduionnssuniuldinsaivia dauiln
F1lnmazianelalaanunsatihunldusslenile [1,2]
Iafafiddylunisdviaiswazneldifnainy
Feomouadralnananuiu 1§un Suearcane
mosaic virus (SCMV), Maize dwarf mosaic virus

(MDMV) U@ ¢
(MCMV) §3 SCMV waz MDMV daoglu family

Maize chlorotic mottle virus

Potyviridae @74 MCMV §¥aaglu family
Tombusviridae [3] nsiviangveslisaninan
aelriAalsaurantelut1alng (maize lethal
necrosis disease, MLND) 2115189149849 Wangai
wazaue [4 nuinlsauwisnneneliiinaiiy
denreaedalualauiniia 100 % ludssine
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Wustlnanazaningiionnialudiug danu
MCMV Lgvinared1iluasiudulafalungy
Potyviridae 141 n15LU1%1a18U89 MCMV AU
MDMV #3835981U Wheat streak mosaic virus
wsMv) TudnuazUfduiusiiufuronie
(synergistic reaction) 113IWAILUEAIDINITUD
Tsafiguusannninisdivhatsveshiadiosis
e danalinisfaiindosas wintAndudnalng
awiiudfisiauseunearluliinandn drduunss
WNIUBEIITULTI A1FURAAIE [4-7] waznisidn
aneves MDMV 5a3AU MCMV naluAnas
devglunisudntilnalussuauda Uszine
anfzeiuini deldiinsuseidiuanudonieain
Tsawsismalut1alue (MLND) (8,91 liSaanunsa
drenealsalage duulaInIneds SCMV uay
MDMV aansadevenlneendeinasgou diu

MCMV @runsaanevenlagedeindsl (thrips)
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uag A (beetle) [4] uaﬂmﬂﬁ MCMV §9a@11158
grunaanIunInuaale [10,11] In15n529@8U
TSavestnlnaluusyndlng wu MCMV sgunn
mﬂﬁqmﬁmﬁu 91 % 998931 A SCMV Lagnu
nsuhanesufuve e 2 vin dae [12]
vonaniifmunisszuinveslsalusansuazlu
suaszluwvasgninilnanateiud dannns
ATIADUVD [13] WUINAADIN Sugarcane mosaic
virus strain MDB (SCMV-MDB) 31An15t41911a18
999 MCMV uay SCMV sidadawuidea 2 vila
dvhanesamiuluiiuiiugnining eraneliiin
AULAIVIEUANANAAVDIT1IINADE 19T ULT S
AIHANTENURBNTZUIUNSHART 1 LNAYeI N
Fafusadmnusndudesiinisnsieaeulidais 3
wiin luunasugninlnemiuiiddiyvedseime
Tny tielinsivedaveslafaiidiviatedie
MABAIUNIIATIVAOURI0E199 NS NWaI 01N 157
wuiienssuunsiavedoidrvias unllg
nstearulsalunvasugn Fe¥nguszasly
nsAnviaseiifiensasaevriaveclidaign
anet1lnanu 31U 3 wlia lawn Maize
chlorotic mottle virus (MCMV), Maize dwarf
mosaic virus (MDMV) Wwa g Sugarcane mosaic
virus (SCMV) fmmsﬂiﬂLLﬁqm&ﬂuLméwqﬂﬁﬁﬁ@
vowszmelnemewmalinnueIuine Wielinas
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Ao Lannmnile 2 39ude laun Jandn
Wedln wagideesne 31U 40 AI9E79 LURAA
nane 2 Yandn boun Jminanys wavaseys
MUY 20 AR89 LWRNARETUAN 3 Ja1A LauA
TN IUYT 319Y3 wazuATUH 91u3U 30
ey wazlulnniangTusenideunie 2 39w
ToA FIAUATIITENT WagRUDIAY 91U 34
feg1e Ay 124 fegs Tnedudrsrandas
LLaxﬁmﬁaﬂmné”lLﬂaﬁﬁﬁuﬁﬂgﬂsﬁ’lﬂwmm’mu’m
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30 uwUas F93Emsduiuieg1slunaazi

fagdl
Fruaumegsiildvifudesndwiuiuiiugn
wagduuasgnivilnamuluiuiidu 9 uay
115U AUAI9E1992 LA URUUTUNIZIA1999
mzdutnlnamuiuanseonsadelsa loun
911319 01nsluda udu samsfaguuuuns
WAuguifusegnauuguigaiuaznaeaduiy
10 pndutufintoyadnuuzeinisiiiaund léud
ansluangane Tua1sdsegawaes wazlumng
uAst naenauteyaiis anuiAu Juildu ans
Wusedsluandilnaniuazremienszany
wilsdofininduldlugamanainussgadlundes
Auanubu feedsimumitnasaaeulse
T¥aluesufUfinnsaae35 indirect ELISA 1
VAdDUFIDEaY 3 91

2.2 msnsvdaulsalialudinaniiu
frgwmaila indirect enzyme-linked immuno-

sorbent assay (indirect ELISA)

35 indirect ELISA amuUagunann Clark
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waz Adams [14] Ingns3aaau SCMV, MCMV uay
MDMV @iag % Kit Agdia (Agdia, Inc, Diagnostic
Center in Elkhart County, Indiana, USA) L7384l
loading diagram @115UN1SNAFOU coat capture
antibody ln&n19139919 capture antibody A7
carbonate coating buffer (Agdia, Inc.,) Tlaaau
Wudugarine 1 wi (1) lusasdmmaiiszytng
waen (MUATLUzEIvesuTom) a1nduLia
capture antibody fidoasudiadly plate ELISA
Usinas 100 lulasans Unlundesnuduil 37 °C
WU 4 T, 91nTudNs plate 28 PBST buffer 4-8
afs sdresngr anduuasedhsludiinamnu
f18 general extract buffer lugmsdau 1:10
(weight : general extract buffer) LaglAus19814
fiufidulsa (positive control) LLazﬁ’;muauﬁﬁﬁy’u
arnlud1alwana1uln@ (negative control)
U5u1ms 100 lulasdns aslu plate ELISA Unlu
nERImNALT 37 °C w2 vy, 9ntudns plate
18 PBST buffer 4-8 ASe 8819510157 1nSea
enzyme conjugate lagn19138319ua3luusnns
100 lulpsdns A ECI buffer TslaAanuitudu
gaving 1 Wi (1x) Iué’mwd’;uﬁwm’hwaam 1oy
wisuneuldaudszana 10 wiit mndudaiy
enzyme conjugate 71138913447 31185 100
lulasans aslu plate ELISA Unlundosnanudui
37 °C U 2 U3, Wa1a19 plate fe PBST buffer
48 a%q adgn959m157 Yunouseluliin PNP
substrate buffer Usuns 100 lulasans adlumay
plate ELISA Uulundesdudl 37 °C wru 30-60
W AT URan1INaaaulnenIdlUSsUTiEy
fuganuAu (control) Laun asazaredulines
negative control lLag positive control LLéj’J‘VTEm

UfA3e1998 3 M sodium hydroxide U311%15 50
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lulasdns nsrvaeuNareIUfAzefiun1sinen
FeLA3ed Multiskan go (Thermo Fisher Scientific
Inc., MA, USA.) ?L‘i"wzémﬁhmﬁ@@ﬂawumLLanﬁ
ALE1IAAY 405 urluns Taean 0D,y iale

foldudndrulagnsaiulsunavedhya

3. NAN133BUALIRNTA]
3.1 MIA1IALANYIANYULDINTVDS
15n
n1snsaaeulanluanalinysy Tusng
218 uarlusnauasyludrlnamuiugnisdis

o

Wug Hibrix 3, WU§BUNT 2 wazWugnIu 54 fae
wadanaeiuinet Inslduouddsuisinzsde
12%aa 3 wila L¥un Maize chlorotic mottle
virus (MCMV), Maize dwarf mosaic virus (MDMV)
W Sugarcane mosaic virus (SCMV) HaN1991539
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JamInn1gyauys 81neiied 91Ul 10 F0819
FUNBAUNLVIULAY TIUIU 3 (108719 Uazdne
Waiae I 7 FIege dnuairensinuiayu
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Tudnlnemnuiiivanaindamia
#1199 laun (n) aseys (1) anys
(A) 319U3 (3) uATUTH war (1)

=
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mMeanztusandeanis tawn J9ndn

YATIIBALT 81.00UNNTDY T1UIU 14 H28819
dnwararnsinuluaAsudnurdawasiTndnid

vinadlufigauazdennsilussuwuy mottle (3U

a

71 2n) TRIANUBIAIY B1LNBLADY T1UIU 10
F29879 kard LNl NUNdY 31U 10 Hl9819
dnvazeinsinuuinalauluidauaziugnde
widesusnavatgludionnisuiuniu (U 29)
= v 1 o o a 1 o

wazn1Aute bawn dandadeslnd s1unerng
FIUIU 2 AI9E19 BINBFUNTIY U 4 798719
FNBLYLIANT T1UIY 4 28819 LAZDILNDWULAS
17U 10 #28819 anwazeannsinuluiidadse
a P a a o a o o
Fagudulu densyundaau (UN 29 Jwia
LWTP9918 816089 1UIU 20 FIDE19 aNYUET
pulufidnundes@anivsiialunazionniseng
(mottle) uni3dn (U7 20)

3.2 n1sasaadaulsalasaludralnananu
frewmaila indirect enzyme-linked immune-
sorbent assay (ELISA)

A & W ' v a

Weduiudegslutalnavnuiuans
a1n15maatelifaunsiadaulsanienailn
indirect enzyme-linked immunosorbent assay

ELISA) Tnelduouiasuiifinanusinizae SCMV,
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1Y

guffi 2 Shwarernsvedliiad
drsranulutnalnaninu
ffunnndmiaca g
Taun (n) uAssIENT (1)
nueeny (A) WJesluy

way (9) Weasie

MCMV thag MDMV Naa1nnN15A5I380UNU1
segednlnamiuiitivinaingiiniasa q ves
Ingiinann SCMV 97U 124 #29819 MCMV
U 39 A9 LAy MDMV 911U 124 419819
ALY (115197 1)

AMRTIVFDYU Sugarcane mosaic virus
(SCMV) TgtinAn OD,gs T8 1UNaRINLATEA ELISA
reader YoeRgN T IMUAUSEUTIBURUAT ODyos
294 negative control (0.092) wui1610819TU
I1INAMIUIINAIANAWNY SCMV NNFDE19FR

Juforaz 100 loun daminaszys A1 OD,s o8

q

a A

Tut39 0.877-1.080 wazdaniaanys A1 ODyps
agluyls 0.120-0.921 muddu diusdredly
Flwanuanatengiuen loud Jamiagivys
$1A1 ODygs 081UY24 0.120-0.588 Faninunsugy 3
A1 ODgos 081UYI9 0.107-0.235 hazJ4nin
N1y IUYT §1A1 ODgps 081UYI9 0.111-0.354 971
nan1snsivdeunulaannireddnduiesas
100 uagyniegvINanz Jusenileuniouns
Aamilenu SCMV Aaludesay 100 Tnafagng
NN IAUATINANT TR OD4ps BEIUYI 0.129-

ODgos 0EbU%39 0.102-

Sl

0.394 IRIANUBIAY AN

0.784 Fwinidedluy fiA ODyys 0gluyae 0.121-
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A15197 1 wan1snsad@aublsa Maize chlorotic mottle virus (MCMV), Maize dwarf mosaic virus

(MDMV) uae Sugarcane mosaic virus (SCMV) 3néaagsludnilnaniiuiivaingiinia

Ang ) vesUsznalneeds indirect ELISA

NAN1IATIVEDUABNATA ELISA (OD)

MCMV

SCMV

MDMV

3(0.238-0.403)

4(0.877-1.080)

4 (0.142-0.230)

10 (0.240-1.919)

16 (0.120-0.921)

16 (0.113-0.197)

4 (0738-1.465)

5(0.120-0.588)

5(0.587-0.119)

3(0.250-0.282)

5(0.107-0.235)

5(0.106-0.235)

19 (0.209-1.696)

20(0.111-0.354)

20 (0.106-0.354)

0 (0.098-0.179)

14 (0.129-0.394)

14 (0.110-0.130)

0 (0.099-0.119)

20 (0.102-0.784)

20 (0.117-0.230)

0 (0.097-0.254)

20 (0.121-1.916)

20 (0.105-0.180)

0 (0.098-0.130)

20 (0.217-0.611)

20 (0.120-0.190)

giina/Asiniiy LRIl RLERR
P RIIAN Vanun

21ANATY

Jminaseus 4

FJinanys 16
AMANZIURN

FJmInTIVY3 5

JminuasUgy 5

FIANYIUYT 20
nMeRziueanuunile

RNIAUATIIVELN 14

FnTanuesny 20
nALnile

Janinidesln 20

JWinLEase 20
TN 124

39 124 124

1.916 UazdanTalTe9318 61 ODgs 081U
0.217-0.611 fUaIAU

N19MIIA@DU Maize chlorotic mosaic
virus (MCMV) wui1s28819lut1lnan3nuann
AANa1e lawn Jaminaseys JA1 ODys oglutie
0.238-0.403 WANIINTIVADUNU MCMV 37U2U 3
F10819 NS uIuiegTIvLe 4 §rees An
WuFesaz 75 diudaninany3 fA1 0Dy 0¢
Tu29 0.24-1.919 wu MCMV 971u3U 10 A18819
nsuudnegsiaun 16 sheghs Andudesas
63 muAITU druiegsiiiuanainaensTuan
laun JamIns1vy3 J61 ODy,s 2glutag 0.738-

1.465 WU MCMV 91474 4 $78879 91091UY
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Frethaiavan 5 feths Andufesar 80 Sawmia
uATUFY A1 ODyps 281UYI9 0.250-0.282 Wy
MCMV $1uu 3 fegns ansiuauinegnaiavan
5 fegne Anluferar 60 uazdminngyauys 4
A1 ODygs BEIUYIT 0.209-1.696 WU MCMV d113u
19 §79819 MNTIUIUFBEWTMNA 20 FrDENS
Andusevar 95 nud1au drufegieainanna
priuspniduaniionazniauie lawn Janin
UATIIFAUT TnTanUeIAtY Jerninidealnd way
Jialfieese nan1snsiageulinu MCMV
A1SMSI388Y Maize dwarf mosaic
virus (MDMV) WU MDMV fUf1981991U7U 124

) ' a & v PR Y] '
A1984 ARLUUSBYAL 100 F96739819911A1ANANY
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a A

Laun Faniaaseys JA1 ODggs glutae 0.142-
0.230 uagdaninany3 dA1 ODqys 9EluYIe 0.113-
0.197 auaIAU drumegnsainniangiunn laun
FanInI19Y3 1A ODgos 8ElUYIN 0.119-0.587
Janinuasugy A1 ODgys 0glur3 0.106-0.235
LAz 3N IANIYAUYT A1 ODygs 0811Y9 0.106-

0.354 AIUAIAU @IUAIDEIIANNAANETUB DN

Weoantle lawn Jamiauass1vdn de1 ODys o
Tut29 0.110-0.130 wazdaninvuesay a0
ODggs DELUY9 0.117-0.230 MINEIAU Wazi10819
nnamile Jamiadedinl A1 0D,y peludag
0.105-0.180 agdanindieasiy IA1 ODyys 08

Tua39 0.120-0.190 auaIRy

A1519% 2 ANRAYUBIAT OD4ys PINNANIIATIAABUMIBNATA indirect ELISA 984 Sugarcane mosaic

virus (SCMV), Maize chlorotic mottle virus (MCMV) wag Maize dwarf mosaic virus (MDMV)

- v X UIUFPE19 | Optical density (ODjgs)
23inA Jandn 2N o
YNRUA MDMV | MCMV | SCMV
- NILNNTUMN 3 0.175 | 0.346 | 1.00
GEAIE —
VIUNUD 1 0.230 0.160 | 0.867
A1ANAS ,
- NIRAN 6 0.150 0.847 0.187
any3 -
BYYUINA 10 0.151 1.04 0.575
Y3 ERHATA 5 0.267 | 1.197 | 0.267
ATLNILLEU 1 0.106 | 0.135 | 0.107
UATUIY —
. L‘MEN"LJV’]?UEM q 0.146 0.420 0.147
AARLTUAN - -
WoINQYIUY3 10 0.192 | 0.592 | 0.168
MYAUYS | ANV R 3 0.191 | 0.542 | 0.241
PN, 7 0.155 | 0.637 | 0.124
YATINVALN UnUa9 14 0.120 0.180 0.512
AMANYTUDDNLRYLUNLD LaInUBIAY 10 0.166 | 0.190 | 0.484
PUDIAY —
Tnuide 10 0.137 | 0.094 | 0.412
AgN 2 0.149 0.197 | 0.870
- . dunsny q 0.146 0.133 | 0.986
. el -
AL LHR9R T il 0.154 | 0.230 | 0.838
WaILLAI 10 0.130 | 0.254 | 0.516
L9518 WaaTease 20 0.154 | 0.123 | 0.425
Negative control - 0.102 | 0.279 | 0.097
Sruusnedefidulse 124 39 124

626



T 26 avuil 4 nsngrax - Ravinu 2561

215815 memansuazinalulad

nsasvaeulifaavalsauinigly
I1lnanUnEwAila indirect ELISA 91n971U3U
frogamnn 124 f1egns ANy SCMV MCMV
wag MDMV vinla1mu1sadias g ilananisuns
szuravedlisa wWesnsydumududuredasa
Tuseenefionuldaindn 0D, Tuuansliifiud
AanuduturesinalifaiguileIeuiiou
fufivUnf (negative control) (151471 2) &4
SCMV wag MDMV awnveslsalusnaisuazly
GiwLLmzﬁmiixmmmnﬁqmLLaxwuiuv;ﬂﬂzju
freg19a1nynginiaiidisia Ty SCMV uaz
MDMV ﬂ”’u%’ma%iiu%ﬁa (genus) Potyvirus hay
WA (family) Potyviridae i subgroup LAY
A0AAABITUIUITEVDY L?ﬁyami’zg wazAMy [13]
NuUNSUNTSTUInvedlsaluasansnazlunauase
Tuunasgninilwemanediuil Sdludesiuiianv
nli¥a scmv aflafidaulnddadu MDMV-B
U990u International Committee on Taxonomy
of Viruses (CTV) Lés1uunlildde Sugarcane
mosaic virus strain MDB (SCMCV-MDB) % u
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