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mtCOl vun 850 Thadlolnd anunsaduunuuamivneguanninuaziivendeduld 4 lu
Tolnd laun Asial Asiall 1 Asiall 6 waz Asiall 7 lnsunazlulolndiaiuadieadsiuves
Sduinmalelndfisedu 99.48 — 100 86.1 - 100 85.2 - 100 WAz 86.8 — 100 Wasidud
AU wuasmiverguiiivanning 3 lulelnd 1dun Asial Asiall 6 uag Asiall 7 lu
iU 66.67 28.20 WAy 5.13 Wasldum auaisu nan1siasizsiniglnladiufndnwuan
wasIvmeguivnguidundanesawlulelnd Taglulelnd Asial lundnuazuzidonn
iegveglundameiifeniu uazueniluiman (clade) muvliafiy drululelnd Asiall 1
Asiall_6 uag Asiall_7 Tundn uzite wnlut uenaaawmesaululalnluazieninanniuvie
Fouiu nansneassdenenlsalunmasminanduniniinnie PepyLCV lddundn
windeuuasmivnegululelnd Asial $1uru 30 Fanuiszesnafiliuasiuidoun 72
Flusannsansrnuidelufuuausasiild 6334 Wesiusd daunssudetissezinan 48
Flus asranuidelufuuadld 36.67 Woddud szoviaranenonide PepYLCV utw 72
Flsdiusgansananenentsals 100 Wesidusd sesaunde 48 uaz 24 Falusdnenenlsals
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Abstract

Chilli is an economic crop in Thailand. The planting areas are around the country,
including western areas. Production of chilli has decreased in quantity and quality due
to the outbreak of yellow leaf curl disease caused by pepper yellow leaf curl virus
(PepYLCV). The whitefly, Bemisia tabaci is a vector for virus transmission. One approach
for disease management is to reduce the spread of the virus by the insect vector. This
research aimed to investigate the relationship of the virus, whiteflies and host plants.
A sampling of B. tabaci on chilli plantations showing symptoms of yellow leaf curl
disease was carried out from October 2017 to September 2019 in Tak, Kanchanaburi,
Ratchaburi and Phetchaburi provinces. Sixty whitefly samples were collected from the

diseased fields and identified based on pupal morphology. Biotypes of B. tabaci were



inspected by amplification of partial mitochondrial cytochrome oxidase | (mtCOlI) gene
and nucleotide sequenced. The morphology of the pupal stage revealed smooth leaf
forms. The obtained DNA product was 850 base pairs. Nucleotide sequences revealed
four biotypes including Asial, Asiall 1, Asiall 6 and Asiall 7 from chilli and other host
plants. Three biotypes from chilli were Asial, Asiall 6 and Asiall 7 in a proportion of
66.67%, 28.20% and 5.13.% respectively. The identity percentage of nucleotide
sequences of the mtCOI gene of biotype Asial ranged from 99.48 — 100%, while that
of Asiall 1 was 86.1 — 100%, Asiall 6 was 85.2 — 100%, and Asiall 7 was 86.8 — 100%.
Phylogenetic analysis showed tree of branches separating different biotype of B. tabaci
biotypes Asiall 1 Asill 6 and Asiall 7. Transmission of PepYLCV by B. tabaci biotype
Asial from diseased chilli plant to healthy seedlings was successful. The detectable
populations in chilli, for which clades found coherent with plant host species. The
branching in relative with biotype and clades with host species were also found for
rate of PepYLCV from single whitefly was 63.34% after 72 hr AAP, while it was 36.67%
by 48 hr AAP. The inoculation access period of PepYLCV by whitefly for 72 hr AAP
provided 100% transmission rate, while 48 and 24 hr AAP revealed 90 and 50%
transmission rate, respectively. The chilli seedlings exhibited typical yellow leaf curl
and dwarf symptoms within 14 - 30 days after insect transmission.

Addny : 30 undle wuawivn Bulalalasueendiaa winlil¥a nisdeveslse
Keywords: Chilli, Eggplant, Whitefly, Cytochrome oxidase gene, Begomovirus,
Transmission.
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2. gunsaluazansndifildlunisvialadansuuasiinn wu Wuldaisuway Wulay
38 UnnAvdatewviad wan Wnunaweulensanlan 10 %, weanssea 70 — 95 % ASALNA
a aa =l 1 13 a a [ ]
Fuaesddn weuluile lalasiwwasoanlad wednnuduanu laanesy AMIAUIATN WY
alanuia uiuuiUnalad devdlan waznaedldalan

3. a15Adlun1sAnw1a1IWugNITL 1 Chelex, TBE nuclease free water, PCR
master mix, DNA template, agarose gel, RedSafe loading dye, DNA Marker ladder
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N19ATIVPAN WALV NAUG I INIVDUNAINTYIYIFU
n51993Us AN BN uaNnlanaeIansIAiYia stereo microscope wazldaNUIAY

Y
sreganueaLiieyinalannnis muisn13ves Martin (1987) nsiagdnuyusdfgylandss
9895571 compound microscope waEFUNYTANIUKLININITITITEVBI Russel (1958),
Martin (1987) uay Mound and Halsey. (1978) feg1sidny1 (voucher specimens) da1Au
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M5aARAIS ORI VIEIGY UasiiUSuad mtCOl
afnAdueINUIAIIYegUiusnuluLeanssed 95% mmABnsves Walsh et
al. (1991) thduiefiadmldulfdusuuuy (ONA template) TunsifisuSanadu mtcOl ¢e
Ufisenanlgnediuaisa (Polymerase Chain Reaction: PCR) lngildunasuasufizenusums
23 lulasdns Usznaunie nuclease free water 5.5 lulasans master mix 12.5 lulasans
lwsiues Bem-Bt-F (TGR TTT TTT GGT CAT CCR GAA GT) uag Bem-Bt-R (TTT ACT GCA
CTT TCT GCC) (Shatters et al., 2009) ag19az 1 lulasans DNA template 3 lulasans wa
a5l AulaR udniluidiedesniuaugumnail (thermal cycler) Tnesinujasenlunns
apseiidail pre-denaturation flgumgfl 94 ssmwaidoa Wua 2 und $1uu 1 s0u
PR denaturation figaumgil 94 ssmwaidea Wunan 20 3und annealing figamnd 60

aerneadea Wunan 30 Uil uag extension Ngungll 72 asrnwaldua Wuan 45
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91u9U 1 50U Waufisenaiaauysal asIdeunanadnfidulenie 1.2% agarose gel
electrophoresis a519guaudtduenandnlutaanielduasyd (ultraviolet) AaeiaTos

ChemiDoc Touch Image System (Biorad) anntiuasnananamdueluinszsiaisuianile

e (USEN Macrogen Ussnanunals)

mstumunlulelndanarsuidaedlelndvesdu mtCol uazainsIzy Phylogenetic tree
nsrdeudeyadinuiindlolndvesiidueiiinysunaldanuuamivnegu me
TUsunsu DNAStar (DNAStar package, USA) wazasiadeusindunazlulalnianainuiiaeg

Tolnadled Tneldlusunsy Blast (http/Awww.ncbinlm.nih.cov/blast) kazTeuifisufiu

asuiladlelndvesdu mtCol vasuuamiIvIgguidsenulugiudeya GenBank 6
TUsunsL ClustalW wazass Phylogenetic tree @338 maximum likelihood aaglusuasu

MEGA 7 (Kumar et al., 2016) tilonsgsianudusiusmslnladiuing
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Aushegnsluninfinansernisvedtsaluninmies luuanferfuiiiuuuamivn
(fig.18) ilesuunuiindelrfafiduanglsa 1lunsn 1 fadndu afpfiduenudeyaardn
FavorPrep Plant Genomic DNA Extraction Mini Kit (Favorgen, Taiwan) %Wﬂﬁ’uﬂ?aLﬁuLaﬁ
afaldulfdusiuuuy (ONA template) luufisen PCR ieifisn3unadureuoyniaves
W Begomovirus §18ns1as AVcore 5" GCCHATRTAYAGRAAGCCMAGRAT 3’ way ACcore
5 GGRTTDGARGCATGHGTACANGCC 3’ 1135015984 Brown et al. (2001) WilaUfAzen
La%auyizﬁ MTIVFDUVUIAVDIALDULBNANANAIY 1.2% agarose gel electrophoresis Lage
nandnAueliimsizvidinuilanalolng (USEy Macrogen UsenAln1nals) nsiadou
foyadiuiianalelnddielusunsy DNAStar uazssysiinvoutelriadenisldlusunsy

Blast lugnudeya GenBank (http://www.ncbi.nlm.nih.gov/blastn)

naANUSINaaluNYeage SLCMV gaegnailn Rolling circle amplification (RCA)
Wndsunadlunelisalusegeiudivsndslnaidondiegrshisadaninay 1
feg13 fegaiinUsunamduednsagy TempliPhi 100 Amplification Kit (GE Healthcare,

Germany) 15N 15NLULUNUDIYBIUTEN HTUABUAIL
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1. gadduevesiudizndsidulsaludns = Usuins 1 lulasdns naudy
Sample buffer U303 5 lalasans Uudl 95 oC umm 5 it iWleasunanthunauuiuds
VUL 5 Wi

2. \@u Reaction buffer Usu1ms 5 lulasans wagliy Enzyme mix Y5810 0.2
lulnsans vuilgaumndl 30 °C uu 4-18 dala

3. Woasunandiimun vhnseaufAzendnenisusitgamai 65 °C um 10 und
asavdeuUNsHNUSETunlISaUY 1% acarose el w&daudiy GelRed LAINTIQUAUR

Buenelduas UV §eiedes ChemiDoc Imaging System (Biorad, USA)

nmsmainuinalelngaluulisanieinaia Next seneration sequencing (NGS)

wondluudelrfaoanainiaalasldyndifagy FavorPrep GEL/PCR Purification Kit
(Favorgen, Taiwan) mwm%umaumaw%ﬁw@wém W&InTI9EUTLIALAZUS I DNA fildane
1% agarose gel electrophoresis ﬁﬂmﬁmﬂ%mmﬁiumL%a"b%’aﬁ’sslm'iﬁ’whm'i@mﬂﬁul,t,mﬁ
260 waz 280 uluLuAs (0.D.) #18LA3es Multiskan GO ELISA reader (Finland) Andndau
984 0.0.260/0.D.280 fifldinfundoninnin 1.8 = 2.2 wansinmsuevesdlunliSanildd
AuvIaniunn tnelkdanududuvesdiduedlusvedlafa > 2 ng/ul Y3uins > 10
lulpsans arntuidlunhdaiwdenlaludmseidduianalelnaslunlyasienisii
Whole Genome Sequencing fnetA3ea Ilumina HiSeq instrument, 150PE (Illumina, San
Diego, CA, USA)
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N159AsIevia 18 Uimale naaluulasa

Iasziannuiianalelnavesdlunlisaain Ilumina HiSeq Sequence, 150PE 18
g3 Geneious Prime 2021.0.3 Tngn1siinanisiasiziansuiindlelndfilaauin
Uszanas 150 Tamdlelns uviniswieuiisuiudnduiiealelnsueadsls Saduuuuid
5189l GenBank Welddiuiiinalelnsvesilunlifafianysaindr szthundioudioy

aduiirdlelvduazninesziiluveute PeYLCV Auelhifanieglugiutoya GenBank g
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thusasigneigululelnd Asial ldanudaminunidedduiesyfoinslunsaua
1 x 1 osans auldlalaiiusand mndudsafuuinauuiunsdowne lulsadouwn
3 X 2 MTNAT AGUAILATIEAIIA 40 YosremIITURLINg
msAnwIshsaysrezaINslaTudouasarenenidelasiesusamivne gy

wisudundniilulsafieiduuvasedhia lnedadenuuasivmeigululelnd Asial
fuiseanandnud Wgaiutndssinninfiiulsaluninmdoaznsaanuie PepyLCY
Huszozina 48 $alus (fig.2 A-D) udaieuuadigaiudundminund oduninuans
omsluminimdes dhluasavaeuide PepyLcV wazlddunsniiddoiJuundwosh3alums
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MsRnwdnTuarsrezalunsiude duuamivnengululelnd Asial ifisesn
ndinud Tiememaifungn 1 92lus uddesliigaiuinidssanduniniifide PepyLCY
flsvnzinan 6 12 24 48 uay 72 d2lua (9 10 1 Gaw 30 ) ersufiruAAT LAY
YNPIGUINATIMINTD PepYLCV dewmadiamailuianaifons
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PepYLCV 1uiaan 72 43lue anntuldesuuamiaanaenguiiuau 30 67 Tudunsnund (wWsn
se8y 3-4 TUas) NSveeian 6 12 24 48 wag 72 97149 (411 10 91) WiaAsuLIan ANInLUAY
1917818 ulagn TN UasIAT A IR PrdunsnuAviilunssdesiuntasiazdauns
JULAAUNINLANIBINIT04LTA TuiinanvazeIn1sUIINg ATante PepYLCV Tulu

a v a IS A 3
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8. WANIINAABILATIATA]
ANVl AIgININE VMR IYIEIGY
NaMITLUNLIAIIY T AUIANY Tnglddnuurnisdusuing1vesinug wuiy
Huuaaawivengu 8. tabaci Wuu smooth leaf form Tadnudiiuuianiie 0.35 fadiuns
817 0.48 §adluns (n=20) 798MINUTINVOUVRIYBTAVBIUABIDN (thoracic tracheal

comb) Hvualugiuladaau vereslauesldnien (thoracic tracheal flod) deslnuunn



@nUUEI6 (dorsal dise pores) fuunldn N3za180g VO UAIUUBNTDIAIRT vasiform

. I3 a % = v & v . & | | |
orifice WugUanuwmasy vausululisesndndnties lingular iluvesdulagvenylvg
Tduvudu 2 1w operculum Unaguasunfia 1 lu 2 dauves lingular seendnusiiiieg

a1 (caudal tracheal fold) Wiuladmiau (fig.3 A-C)

mssuunlulalniveusamiviengy leelddu mtcol

lgveyadinuiitnalalnavuin 752 dindlelndvesdu mtCol Iuunlulalnduuas
yIrMeguInau 60 feguiiivlfanulaminiiiulsaluvinmdes fvends wazTud
Tuntasnin wundl 4 lulelnd lawn Asial $9u7u 45 f18819 Asiall_1 91uU 2 A29819
Asiall_6 970U 11 #29879 uag Asiall 7 919U 2 629814 (Table 1) Tuninnu 3 lulelnd
Ty Asial 3nilan (66.67%) Tudswianinauys :1993 waziwwsys sesasunidu Asiall 6
(28.20%) wag Asiall_7 (5.13.9%) nuludamiangauys dmiuluiiverdedu wululelnd Asial
Tunze finnes wazuasludr nuludwmianigauys wagmn tlulalnd Asiall 1 wuluneide
Tudwiaan WeSsuifisudduinnalelnduomniieg 1auuu multiple alignment ¢
TWsun3u clustalw Tu MEGA7 wudnuuasmdnnreiguainninidululelnd Asial
anuduiusTnddaduiisedu 99.48 - 100 wWasidud Asiall 1 Sanuduiusinddadudisesu
86.1 - 100 1Wasiiusl Asiall 6 agfisziu 85.2 — 100 Wosidus @ Asiall 7 aejfiszsiu 86.8

~ 100LUa515uA

msaaTizilnladiuiag (Phylogenetic analysis)

a$1auHun Uy maximum likelihood phylogenetic tree TngldA1AanukANAY
(distance) vasdoyadu mtCol vurn 762 fradlelndilléainnissin multiple alignment
AMUIAIAILTRSTURINN1TATIEN bootstrap $113U 1000 replications wuituenld 2 As
(branch) Taefsit 1 Jululelnd Asial seun Fauenidu 2 adawmed (cluster) AaMDST 1
Nulunsn 26 #39819 3NTINTANIYIUYT INYTYS wags1vys Tuueile 12 f19819 31N
FMTANIYIUYT 9N wazngamnamues kaglufinnes 1 67919 3NNYauys AdanaIT 2
woneanilu 2 wan wand 1 ululelnd Asial Tuwaslatn 1 fegreandamiaan wand 2

=

wuluuzi¥e 4 e MNngummuvIuAs wazan waznuluilnues 1 degre 31nnauys
Asil 2§ 3 Tulolndegsaiu léun Asiall 1 Asiall 6 uaz Asiall 7 Fsusnilu 2 adaines
Tngadawnosi 1 1Wululelnd Asiall 7 $1udu 2 fegs nulundnandminnigauys ada
WesH 2 windu 2 wnan wanit 1 @ululelnd Asial 1 Tuszide 2 fegrs wand 2 Hulu

Telnd Asiall_6 lunsnite 11 fees (fig. 4)
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INUUATIUHUYTUUY maximum likelihood phylogenetic tree tia3LAS18%

¥

Anuduitus Tnethdeyadu mtcol vurn 606 ThandlelndvesunamIvniengu 60 foens
vuiiwedesiiasie fdnwadsd wariimedsenunululszmalnesn 76 fregs Fadu
feyafisrsnueglu GenBank wianuidoulossgninslulolnduazfivemis 1u Asia |
Favaas1uiu 82 fregne wadu Asia | Tuwdn fnsdunguuenidu 3 nau naudl 1 S1uau

'
1 I

26 f179819 INTMTANYIUYT 1VYT Uaginysus Naui 2 97uu 9 #3819 31NTandn
UATIIVANT UATNUL QUATIVENE ATaziny 1Tue91 uar anssayF nquil 3 d1udu 2
#0819 Mndaniadieddnl waziBesny dau Asial lungide Sunduuenidu 2 ngu ngui 1
$1uau 12 Fregs ndandangauyiuasen nguil 2 $au 4 fegs Mndmiamn uay
NTUNNUNIUAT kae Asia | lungilame 18 F19819 91nTandadessie d1uU1e Janw
MUDIANY UATTIVELN AszyT 919U3 uaTUgN wazanssny3 vena1ndd Asia | luinane 1
feehsngwssays lusfume 1 Mogrsangnssans Tuvauwden 1 fegreanawan lu
uAIN 1 Mogrsanuasdgl wazlum 1 fogrsananssays (fig. 5A) dmiuyad 2 10uly
Tolnd Asiall 1 Asiall 6 uag Asiall 7 3713 54 20613 nuiuwenld 2 wnan wand 1
Asiall 7 Tum3n 2 §egn waandl 2 Usenaudae Asiall 6 uay Asiall 1 lng Asiall 6 1w 13
M9813 Wulundn 7 deene wazluiudiuzngs 6 Aeg1a @iy Asiall 1 991U 39 @9E9

TugsiudUgvasisnua (fig. 5B)

n135I9meULTe PepYLCV lunsnindulsaluminmées

nn1sasigransuiinadlolnnvedlelgian KBR segment DNA-A 21n3LASIEH
Whole Gemone Sequencing A28 Illumina HiSeq Sequence, 150PE wui tolwian KBR
segment DNA-A faum 2737 dardlelna Useneauniy 6 Open Reading Frames (ORFs)
wUatlulusaule 6 afia 1A 1. AV1 Protein (Coat protein) 2. AV2 Protein (Precoat
protein) 3. AC1 Protein (Replication-associated protein) 4. AC2 Protein (TrAP) 5. AC3
Protein (REn) wag 6. AC4 Protein (fig. 6)

911119911 multiple alignment vasarduiiindlelnaveslelyian KBR segment
DNA-A wuindianuadieadaiuleleandug invlulsendalvefisedu 92.7%-99.2% lag
ad1epdaiulolaian KON-KG5 fisgdiu 99.2% (Table 2) wagn153iAsnzii Phylogenetic tree
meudnuiindlelnavetleloian KBR segment DNA-A wuinleleian KBR dnegluidgatuiu
loloanaufinuluuszmelng (fig. 7) fedudelhfaiiundnuluadedifudel3avia
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Table 1 Whitefly samples on chilli plantations showing symptoms of yellow leaf curl disease

and other host plants in Tak, Kanchanaburi, Ratchaburi and Phetchaburi provinces.

Species name Biotype Host Location Coordinates Code
Asial_Phetchaburi357_Chilli Asial Chilli Phetchaburi N13°2'53",E99°5533" 357
Asial_Phetchaburi357.2_Chilli Asial Chilli Phetchaburi N13°2'53",E99°55'33" 357.2
Asial_Phetchaburi358.1_Chilli Asial Chilli Phetchaburi N13°119",E99°53'57" 358.1
Asial_Phetchaburi358.2_Chilli Asial Chilli Phetchaburi N13°119",E99°53'57" 358.2
Asial_Phetchaburi359_Chilli Asial Chilli Phetchaburi N13°1°0",E99°53'32" 359
Asial_Phetchabun360_Chilli Asial Chilli Phetchaburi N12°42'18",E99°54'25" 360
Asial_Phetchaburi360.1_Chilli Asial Chilli Phetchaburi N12°42'18",E99°54'25" 360.1
Asial_Phetchaburi361.1_Chilli Asial Chilli Phetchaburi N12°47°28",E99°5420" 361.1
Asial_Ratchaburi363.1_Chilli Asial Chilli Ratchaburi N13°4344",E99°5039" 363.1
Asial_Ratchaburi363.2_Chilli Asial Chilli Ratchaburi N13°43'44",E99°5039" 363.2
Asial_Ratchaburi363.3_Chilli Asial Chilli Ratchaburi N13°43'44",E99°5039" 363.3
Asial_Ratchaburi365_Chilli Asial Chilli Ratchaburi N13°49'55",E99°54'42" 365
Asial_Ratchaburi365.2_Chilli Asial Chilli Ratchaburi N13°49'55",E99°54'42" 365.2
Asial_Ratchaburi365.1_Chilli Asial Chilli Ratchaburi N13°49'55",E99°54'42" 365.1
Asial_Ratchaburi366_Chilli Asial Chilli Ratchaburi N13°49°'55",E99°54'42" 366
Asial_Ratchaburi366.1_Chilli Asial Chilli Ratchaburi N13°49°55",E99°54'42" 366.1
Asial_Ratchaburi366.2_Chilli Asial Chilli Ratchaburi N13°49°'55",E99°54'42" 366.2
Asial_Ratchaburi369_Chilli Asial Chilli Ratchaburi N13°4939",E99°5525" 369
Asial_Ratchaburi369.1_Chilli Asial Chilli Ratchaburi N13°49'39",E99°5525" 369.1
Asial_Ratchaburi369.2_Chilli Asial Chilli Ratchaburi N13°49'39",E99°5525" 369.2
Asial_Ratchaburi370_Chili Asial Chilli Ratchaburi N13°504",E99°54'30" 370
Asial_Ratchaburi370.1_Chili Asial Chilli Ratchaburi N13°50'4",E99°54'30" 370.1
Asial_Kanchanaburi372.1_Chilli Asial Chilli Kanchanaburi N13°58°54",E99°38'49" 372.1
Asial_Kanchanaburi372.2_Chilli Asial Chilli Kanchanaburi N13°58°54",E99°38'49" 372.2
Asial_Kanchanaburi374.2_Chilli Asial Chilli Kanchanaburi N13°4975",E99°34'42" 374.2
Asial_Kanchanaburi375_Chilli Asial Chilli Kanchanaburi N13°4975",£99°34'42" 375
Asial_Bangkok378.1_Eggplant Asial Eggplant Kanchanaburi N13°50.865",E100°34.415" 378.1
Asial_Bangkok378.2_Eggplant Asial Eggplant Kanchanaburi N13°50.865",E100°34.415" 378.2
Asial_Tak386_Eggplant Asial Eggplant Tak N16°54'12",E98°34'20" 386
Asial_Tak386.2_Eggplant Asial Eggplant Tak N16°54'12",E98°34°20" 386.2
Asial_Tak387_Eggplant Asial Eggplant Tak N16°54'8",E98°34'20" 387
Asial_Tak387.1_Eggplant Asial Eggplant Tak N16°54'8",E98°34°20" 387.1
Asial_Tak387.2_Eggplant Asial Eggplant Tak N16°54'8",E98°34'20" 387.2
Asial_Tak389.1_Eggplant Asial Eggplant Tak N16°2548",E98°41'54" 389.1
Asial_Tak389.2_Eggplant Asial Eggplant Tak N16°2548",E98°41'54" 389.2
Asial_Kanchanaburi551_Eggplant Asial Eggplant Kanchanaburi N13°46'10.9",E99°34°07.2" 551
Asial_Kanchanaburi551.1_Eggplant Asial Eggplant Kanchanaburi N13°46°10.9",E99°34'07.2" 551.1
Asial_Kanchanaburi551.2_Eggplant Asial Eggplant Kanchanaburi N13°46°10.9",E99°34'07.2" 551.2
Asial_Kanchanaburi552_Eggplant Asial Eggplant Kanchanaburi N13°46'10.9",E99°34°07.2" 552
Asial_Kanchanaburi552.1_Eggplant Asial Eggplant Kanchanaburi N13°46'10.9",E99°34°07.2" 552.1
Asial_Kanchanaburi553_Eggplant Asial Eggplant Kanchanaburi N13°4610.9",E99°34'07.2" 553
Asial_Kanchanaburi553.1_Eggplant Asial Eggplant Kanchanaburi N13°46°10.9",E99°34'07.2" 553.1
Asial_Kanchanaburi379_Pumpkin Asial Pumpkin Kanchanaburi N13°58°54",E99°38'49" 379
Asial_Kanchanaburi379.1_Pumpkin Asial Pumpkin Kanchanaburi N13°5854",£99°38'49" 379.1
Asial_Tak 393.2_Wildwatermelon Asial Wildwatermelo Tak N16°2906",E98°48'56" 393.2
Asiall_1_Tak393 Eggplant Asiall_1 Eggplant Tak N16°29°06",E98°48'56" 393
Asiall_1_Tak393.1_Eggplant Asiall_1 Eggplant Tak N16°29°06",E98°48°56" 393.1
Asiall_6_Kanchanaburi354.2_Chilli Asiall_6 Chilli Kanchanaburi N11°22'55",E99°31'1" 354.2
Asiall_6_Phetchaburi359.2_Chilli Asiall_6 Chilli Phetchaburi N13°1'0",E99°53"32" 359.2
Asiall_6_Phetchaburi361_Chilli Asiall_6 Chilli Phetchaburi N12°47°28",E99°5420" 361
Asiall_6_Kanchanaburi371.1_Chilli Asiall_6 Chilli Kanchanaburi N13°5820",E99°4233" 371.1
Asiall_6_Kanchanaburi373.2_Chilli Asiall_6 Chilli Kanchanaburi N14°6'27",E99°19'42" 373.2
Asiall_6_Kanchanaburi374.1_Chilli Asiall_6 Chilli Kanchanaburi N14°6'53",E99°18°50" 374.1
Asiall_6_Kanchanaburi375.1_Chilli Asiall_6 Chilli Kanchanaburi N14°725",E99°10"30" 375.1
Asiall_6_Kanchanaburi375.2_Chilli Asiall_6 Chilli Kanchanaburi N14°725",E99°1030" 375.2
Asiall_6_Kanchanaburi376_Chilli Asiall_6 Chilli Kanchanaburi N14°12'54",E99°11"30" 376
Asiall_6_Kanchanaburi376.1_Chilli Asiall_6 Chilli Kanchanaburi N14°12'54",E99°11"30" 376.1
Asiall_6_Kanchanaburi376.2_Chilli Asiall_6 Chilli Kanchanaburi N14°12°'54",E99°1130" 376.2
Asiall_7_Kanchanaburi_373_ Chilli Asiall_7 Chilli Kanchanaburi N14°627",E99°19'42" 373
Asiall_7_Kanchanaburi373.1_Chilli Asiall_7 Chilli Kanchanaburi N14°6'27",E99°19'42" 373.1
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Table 2 Nucleotide sequence identity values of segment A of PeYLCV isolate KBR and other

PeYLCV isolates.

Isolate 1 2 3 4 5 6 7
1 PeYLCV-KBR
2 KT322141.1:KON-KG5 99.2
3 KX943290.1:WF-SPN-Pep2015 98.8 99.1
4  KT322145.1:TMK-KR5 98.8 99.1 987
5 KT322143.1:SPN-PG1 98.7 99 99.5 986
6  MK946436.1:BRM103 97.1 972 968 968  96.7
7 KT322142.1:SNS-CM5 92.7 93 931 927 929 913
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Figure 1 A. Whitefly samples were collected on chilli plantations showing symptoms of yellow leaf

curl disease and other host plants in Tak, Kanchanaburi, Ratchaburi and Phetchaburi Bangkok

B. chilli plantations showing symptoms of yellow leaf curl disease.
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Figure 2 A.-D. Transmission PepYLCV by B. tabaci biotype Asial.

«——— caudal seta

Figure 3 Smooth leaf form puparium of B. tabaci on chili symptomatic yellow leaf curl disease A.

puparium on host plants B. puparium on slide C. drawing puparium.
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Figure 4 Phylogenetic tree based on the maximum likelihood of mtCOIl sequences of B. tabaci on chilli

plot symptomatic yellow leaf curl disease and other host plants in Tak, Kanchanaburi, Ratchaburi, and

Phetchaburi
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@ MN388B77.1 Asiall 1 Sisaket_71 cassaia
4 MN38876.1_ Asiall 1 Sisaket69_cassaa

Sakaeo06_cassaa

Sakaeods _cassaa
Sakaeold_cassaa
Sakaeo03_cassaa
Sakaeo0?_cassaa
Sisaket63_cassaa
Sisaket6s_cassaa
Chantabuil 11 cassaa
Chantabuil12_cassaa
Chantaburil1é_cassaa
Chantaburil13 cassaa
Chantaburil10_cassaa

Chantaburi109_cassaie

4 \N3B8g62.1_Asiall 1_Sakaeols cassaia
| \iN3B8g61.1_ Asiall 1_Sakaols_cassaia
47 MNaBB360.1_Asiall 1 Sakael? cassaa
| \N3BBB59.1 Asiall 1 Sckaeols cassaia
| MIN3BEST.1Asiall 1_Sekaeo20_cassaa
4 \IN38856.1_Asiall 1_Sekaeo21_cassaa
4 \IN3B8855.1_Asial_1_Sakaeo22_cassaia

® KR110114.1_Asial_Th_12_C.annuum Asial I_ 1 4 \INGB8B54.1_Asiall_1_Sakaeo23 cassaia
KR110116.1_Asial_Th_12_S.torwm 4 MN3B8853.1_Asiall_1_Sakaeo2s_cassaia
KR110115.1_Asial_Th_12_Phasaeolus_sp. | \IN3B8852.1_Asiall_1_Sakaeo26_cassaia
KR110110.1_Asial_Th_12_Cucurbit_sp.2  \IN3B8343.1_Asiall 1 Burrum8_cassaa
Asial_Kanchanaburi379_Pumpkin 6 9 \INSB841.1_Asiall 1_Suins2_cassaa

57| ® Asial_Kanchanaburi5s3.1_Eggplant 1 @ MN338867.1_ Asiall 1 Sakaeo07 cassaa
@ Asial Kanchanaburiss3_Eggplant L4 1N338873.1_Asiall 1 Sisaket61 cassaa
@ Asial_Kanchanaburis52.1_Eggplant A Y I 6 @ Asia_Il_6_Kanchanaburi3s.2_Chili
® Asial_Kanchanaburi552_Eggplant sia @ MN388838.1_Asiall 6_Sakaeo30_cassaa
® Asial_Kanchanaburi551.2_Eggplant 10| MN388830. Asial 6 Sakzeol3 cassaa
® Asial_Kanchanaburi5s1.1_Eggplant 4 \IN3BB94.1_ Asiall 6 Ubons4_cassaa
® Asial_Kanchanaburis51_Eggplant 54 | MsBgs3.1_Asiall 6 Suings_cassaa
® Asial_Tak389.2_Eggplant @ Asia_Il_6_Phetchaburi359.2_Chill
® Asial_Tak389.1_Eggplant 46|® Asia_I6_Kanchanaburia?3.2_Chili
® Asial_Tak387.1_Eggplant @ sia_I_6_Kenchanaburis?4.1_Chil
® Asial_Tak387_Eggplant @ Asia_I_6_Kanchanaburid75.1_Chill
® Asial_Bangkok378.2_Eggplant ™ ® Asia_I6_Kanchanaburia76_Chili
@ Asial_Kanchanaburi375_Chill @ sia_I_6_Kenchanabuis76.1_Chil
@ Asial_Kanchanaburi374.2_Chill O \IN3B8895.1_Asiall 6 Unonss_cassaa
@ Asial Kanchanaburi372.2_Chilli A . I 7 664 MN388892.1 Asiall_6_Suin39_cassaa.
@ Asial_Kanchanaburi372.1_Chill sla Asia_I7_Kanchanaburi_373_Chil
@ Asial_Ratchaburi370.1_Chil 100!® Asia_I7_Kenchanaburia73.1_Chil
@ Asial_Ratchaburi370_Chil ‘ Asia_1_ Phetchabun360_Chil ter
@ Asial_Ratchaburi369.2_Chill ‘ Asia_1_ Retchaburiz63._Chili outgroup

51 ® Asial_Ratchaburi369.1_Chili i Asia_1 Retchaburid63 2 Chili
@ Asial_Ratchaburi3eg_Chill

—

@ Asial_Ratchaburi366.2_Chilli 001

@ Asial_Ratchaburi366.1_Chill
@ Asial_Ratchaburi366_Chill

@ Asial_Ratchaburi365.1_Chill
@ Asial_Ratchaburi3g5.2_Chill
@ Asial_Ratchaburi3gs_Chill

@ Asial_Ratchaburi363.3_Chilli
@ Asial_Ratchaburi363.2_Chilli
@ Asial_Ratchaburi363.1_Chilli
@ Asial_Phetchaburi361.1_Chilli
@ Asial_Phetchaburi360.1_Chilli
@ Asial_Phetchabun360_Chilli
@ Asial_Phetchaburi359_Chill
@ Asial_Phetchaburi3s8.2_Chilli
2| @ Asial_Phetchaburi3ss.1_Chill
@ Asial_Phetchaburis7_Chill
@ Asial_Phetchaburi357.2_Chill
4 # KR110149.1 Asial_Th_13_80_S.lycopersicum
Asial_Tak_393.2_Wildwatermelon

® Asial_Bangkok378.1_Eggplant

@ Asial_Tak386_Eggplant

® Asial_Tak386.2_Eggplant

® Asial_Tak387.2_Eggplant
Asial_Kanchanaburi379.1_Pumpkin
Asiall_6_Phetchaburi361_Chill
‘ Asiall 6 | _Chill

‘ KR110154.1_Asialls_Th_13_6_C.annuum

W3

Aziuan

o

Asial

outgroup

0.1

Figure 5 Phylogenetic tree based on the maximum likelihood of mtCOI sequences of B.
tabaci on chilli plot symptomatic yellow leaf curl disease and other host plants in Thailand.

A biotype Asial, B. biotype Asiall_1 Asiall_6 and Asiall_7
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Figure 6 Genome composition of segment DNA-A of PeYLCV isolate KBR. Segment DNA-A
contained 6 Open Reading Frames (ORFs) and encoded for 6 proteins: ORF AV1 encodes for
coat protein, ORF AV2 encodes for precoat protein, ORF AC1 encodes for replication-
associated protein, ORF AC2 encodes for transcriptional activator protein (TrAP), ORF AC3

encodes for replication enhancer protein (REn) and ORF AC4 encodes for AC4 protein.

o PeYLCV-KBR
97|— MK946436.1:1-2737 Pepper yellow leaf curl Thailand virus isolate BRM103
KT322141.1:1-2737 Pepperyellow leaf curl Thailand virus isolate KON-KG5

100 | K1322145.1:1-2737 Pepperyellow leaf curl Thailand virus isolate TMK-KR5

- KT322143.1:1-2737 Pepper yellow leaf curl Thailand virus isolate SPN-PG1
100 o7 KX943290.1:1-2737 Pepper yellow leaf curl Thailand virus isolate WF-SPN-Pep2015

100 [ MT001884.1:1-2738 Pepper yellow leaf curl Thailand virus segment A

KT322142.1:1-2728 Pepper yellow leaf curl Thailand virus isolate SNS-CM5

——— AF414287.1:1-2734 Pepper leaf curl virus-Malaysia segment A

T KUB892673.1:1-2727 Papaya leaf curl China virus isolate QZ2
100 KP195721.1:1-2730 Papaya leaf curl China virus isolate GXHZ
100 | KX273342.1:1-2730 Papaya leaf curl China virus isolate Tobacco

o0l KX273343.1:1-2730 Papaya leaf curl China virus isolate GX2015

~ JX679251.1:1-2732 Tomato yellow leaf curl China virus isolate
100 KF640689.1:1-2733 Tomato yellow leaf curl China virus isolate SC230

Figure 7 A Neighbour-Joining phylogenetic tree of complete genome segment DNA-A.
The data set was subjected to 1000 bootstrap replicates. The bootstrap values are shown above

the branches (>80%). PeYLCV isolate KBR is indicated in red.
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Figure 8 Electrophoresis of PCR products, Acquisition access period PepYLCV by .
B. tabaci biotype Asial at 72 hr, 100 bp DNA marker (1-30 : mocoi B. tabaci, V1-V30 :
PepYLCV, N : Negative, P : Possitive (B. tabaci feed on Chilli ingfected by PepYLCV)).

V6 V7 V8 V9 VIO VI V2 V3
m ==

72 hr

Vi V2 V3 V4 V5 V6 V7 V8 V9 VIO N
. D GED GEP GEP P GID "D G = >

500 guua S0 aws

Figure 9 Electrophoresis of PCR products, Inoculation access period PepYLCV by .
B. tabaci biotype Asial at 6, 12, 24, 48 and 72 hr (V1-V10 : PepYLCV, N : Negative,
P : Possitive ( PepYLCV)).
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Figure 10 The effects of acquisition access period (AAP) on the proportion of PCR positive adults of B.

tabaci Asial. Newly emerged whiteflies were allowed to feed on PepYLCV-infected chilli plants for 6, 12,

24, 48 and 72h, respectively, and 30 whiteflies from each group were collected for PCR tests.
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Figure 11 The effects of inoculation access period (IAP) of the vector B. tabaci Asial on the proportion of

CCYV-infected cucumber plants. After feeding PepYLCV-infected chilli plants with 3 days, 30 whiteflies

were placed on non-infected chilli leaves (3-4 leaf stage) with clip cages for 6, 12, 24, 48 and 72h,

respectively. Ten plants were used for each treatment and detected with PCR after 30 days.



Figure 12 Chilli ingfected by PepYLCV transmission by B. tabaci biotype Asial.
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