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Abstract
Nowadays, relatively few faunistic researches have been conducted on aphids in
Thailand. Also, the identification of aphids is always difficult due to the shortage of easily
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distinguishable morphological characters. Hence, aphid species obtained from Sukhothai,
Phitsanulok and Petchabun provinces were molecular identified using DNA barcoding in this
time. A 647-bp fragment of mitochondrial DNA from the 5 region of the mitochondrial
cytochrome ¢ oxidase 1 (COI) gene was also reconstructed for phylogenic trees. Based upon
phylogenetic relationship among four aphid species i.e. Aphis craccivora, A. gossypii, A.
nerriiand A.glycineusing Maximum likelihood, Neighbor Joining andUnweighted Pair Group
Method with Arithmetic Meananalyses,it was found that in eachaphid species was well
differentiated and assembled a clade with high supportin all methodsand sequence variation
within species was low, averaging just 0.00-2.30 percent. In addition, this result implied
that DNA harcoding was successful in discrimination of aphid species. Therefore, DNA
barcode can be applied as an effective tool for rapid species identification.

Keywords: COI gene, DNA barcode, Legume Aphids, Lower northern Thailand
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wasaeuduunasingadnagluasd Aphididae sugu Hemiptera dounasding
n1ennsineaafifneeiniamansrialaeianisfisnazgadaluaed  Fabaceae w3e
Leguminosae #siiasn@niazsos 18,000 sl 550 ananunnsnszanslivialan (guansand,
2530; ﬁqwﬁ(, 2553) mAgsuanTalininaefeieTusrardasnuaz i fuselna T
afunzdnalnenzdnlbudsdefniageiwindsesuindusasunavinlifndosie
nafaidalasalandes (Miller & Foottit, 2009) visidfinsanasuaaanassewinlanuda
tszanas 5,000 wiaTnewuiiinusasdmgfianeniainenaszanns 250 «fa (Blackman &
Eastop, 2000; Miller & Foottit, 2009) dnwsuszmalnafisnssmnuimaseauvianun
Uszanos 56 «ilm (Sirikajornjaru, 2002)
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wazdayasnmdue (Foottit et al, 2008; Chen et al., 2012) T@ﬂLQW’I:ﬁ@Ei’NéN%@H@ﬁTﬁ
annaAssimnuandeesddiuianilemdunaeAdueiunanTdtunisszysia
¥osRefiEan fidundn AdueuslladeinananmansTiuuAnainniginunglanauda
windszynsindnduiandlomdunaefiduenntilun1sssyrinesfedgan lHotng
WU R AU Az e ina sl AT NI TN AN B IR ZUAZUAN AN
AnAEEInTnau 7 (Hebert et al., 2003a, b; De Walt, 2011) A8n19szyriadaafidue
vslAnannsnanAERANaIAYeINTs [Eiayae N ANy e g N AN R EeDEn
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arna (Universal primer) enn LCO1490 (5’-GGTCAACAAATCATAAAGATATTGG-3) uae
HCO2198 (5'-TAAACTTCAGGGTGACCAAAAAATCA-3') (Folmer et al., 1994) Tasm3esn
anaazanewan (Master mixture) 7idusunnasan (Total volume)20 pl sia 1 waanlnei 1
naanf AN nodEwe (Reaction) axusznauludasans 5X PCR Enhancer 4 pl, 10X
HF Reaction Buffer 3w, 10 mMANTP Mix 0.4 i, Tw4wne4 Forward uaz Reverse adnsas
0.3 i, véalasa(Taq DNA polymerase) 0.3 pl sivnauansida (Nuclease free water) 9.7 pl
uaz QDNA (Template DNA) 2 pil annsisusdanaufiSsuadasiadas Thermal cycler (BIO-
RAD 5% C1000™) Taefiantazuasnnsvinugagen PCR mnaddaes Lee et al. (2011) sl
initial activation (predenaturaton) 94 °c wau 3 wnt 4amawn | 980 anwdaa Denaturation 94
“C 1wt Annealing 48 “c 1 wndt Extension 72 ¢ 1 wit Tnaduneuuas Denaturation,
Annealing ua ExtentionasT¥snuawsanwindu 35 seu uavsaugevine Final Extension 72
"C 5 wift 1 980 mwdAL vinnnamsaaseundnsosimdwe (PCR product) #laenn
UfiAsen PCR #apnszuannis Gel electrophoresis wwideaiunisnssassunmnimiiduie
uazmaavLURiSefisuasdanailalaian wazinAndnsASuefidesniguinla
uagnbgeiulaald QAquick® Gel Extraction Kit (QIAGEN) enniindsn@nsiouifiduied
Lagn3 WuuaEmMacIogenyssmanmafevinnisdudidufianala ndensanafidue
(DNA sequencing) siafyl

AMsAAsIEiRanAle s

shadufianalandi s uaaundenduginioyaiugnasalu GenBank
aniwinnisiiaziuazdnidssdduiiandlanddaslusunan MEGA version 6.0
(Tamura et al., 2013) vinsamsnzianamannvatemisingnass (Genetic Diversity) aas
wazsannshurilaRemisnis ulazrnafantunazazsndnsdaznnalagas Auanmn
mtDNA haplotypes (h), haplotype diversity (hd) (Nei, 1987), nucleatide diversity (zz) (Tajima,
1983), total number of mutations (M) waz mean number of pairwise nucleotide differences (k)
el TuaunauDnaSp version 5.10.01 (Librado & Rozas, 2009) annsidipsnzyimmanudusiog
yeEIEATmUINMTIasNAES DT AU inuazazdudazrnafaed Maximum likelihood
(ML), Neighbor Joining (NJ) uaz Unweighted Pair Group Method with Arithmetic Mean
(UPGMA) #asiTilsunsa MEGA version 6.0 (Tamura et al., 2013)
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mafnsanaidueninnaeaiayasdu COl faafumaiafiensduriaes
wangawis 4 «ila Taur Aphiscraccivora, A. gossypii, A. nerriinaz Aglycine ansnsnli
wanAntesidensilszanm 647 bp Wensaamaunangniossesdduianilalng Tag
mafieudugudoya GenBank wudn Aandlemfreandedonudazsiinfinanaindides
fugu COI Tugmdionya GenBank (>97%) uazw3auiteuanduiiandle ndlaalilusunss
ClustalW wuda filasidudaauianalalng(Nucleotide composition) Tunwasseuusdazaiia
Fafldnaauans Thyming (T = 40.8-41.3%) uaz Adenine (A = 345-35.1%) geluunsi
Cytosing (C = 13.8-14.1%) ua Guanine (G = 10.2-10.5%) #in

dovinnistinsnsidiayadidufianalandaacdu COl TnadiuaamamiDNA
haplotypes (), haplotype diversity (hd), nucleotide diversity (z), total number of mutations
(M) waz mean number of pairwise nucleotide differences (k) seuindndonTungaszsans
winzafinlneldlusunss DnaSp version 5.10.01 Tnalvnauassafdaanumainnaianig

sngnasy (Molecular diversity indices) eaamAssonusiazsfindugnas |

a PR} o 2 H o
a15197 1 Andafinanuannamannrananiaiugnssiesanassenanat Aphis anndeya

adufinaale daesdu COl

safiaramannatamenugnssa (Molecular diversity indices)

##im (Species) n No. S k h (£SD) 7(xSD)

Aphis gossypii 3 1 0 0.000 0.000 (+0.000) 0.00000 (+0.00000)
A.nerii 3 2 2 1333 0.667 (£0.314) 0.00206 (£0.00097)
A. glycine 3 1 0 0.000 0.000 (+0.000) 0.00000 (+0.00000)
A.craccivora 3 3 18 15.000 1.000 (£0.272) 0.02318 (+0.00635)

wanzwmig: N =sample size, No. = number of haplotypes (No.), S = number of polymorphic (Segregating)
sites, k = average number of nucleotide differences, h = haplotype diversity with standard
deviation (SD) uazzr = nucleotide diversity.

u@ﬂ@ﬂﬂﬁlﬁ@ﬁmelz'ﬁmﬁwmﬂwmwwﬁuqﬂﬁmmsz’%ﬂ@'@umjwﬁzmm
sendneniia (N winiu 12 efleas 3 dastns) wudawaw haplotype(No.) winfu 7 guuuy,
number of polymorphic (segregating) sites(S) winfiu 95 sussis, MDNA haplotypes (h)
wiriu 7 guuuu, haplotype diversity (hd) (+SD) winiu 0.894 (+0.063), nucleotide diversity
(m) (£SD) winsiu 0.06367 (£0.00638), total number of mutations (m) winu 110 @ uae
mean number of pairwise nucleotide differences (k) winiu 41197 mndrdLuazde
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AAT1EAnIAINANA N A 8ATmnIn13diaeds  Maximum likelihood (ML), Neighbor
Joining (NJ) waz Unweighted Pair Group Method with Arithmetic Mean (UPGMA) Tnesinas
gaw Myzuspersicae fiw outgroupannsuunwgRFuls (phylogenetic tree) wudnansnsn

wsnguainesandssews 4 sileesnandulfegreinausianimi 1
wenanfilevindeyaandiuiandle nduesdu COl anninassewuluana Aphis v
4 5iim svinnnsimssinnsrazinannainugnasw (Genetic distance) wudn Taenwsand
srazirennesiugnasneide (0) (& SE) wiadu 0.047 (20.007) viedinudnilew3euifiay
' o LAY ' g a ! P d’l ! g a s [
AHUANFNNaNaAUTand e dusnuedaueesiin COlnnnassawis 4 silaiidnag
Turas 2.8 &9 5.6 wasiduddanudnmmanuunnsinsssandiufianale mdulsiuann 2.8%

(A.glycinesruA. gossypil) & 5.6% (A. glycinesiu A. nerii)
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s1AdunsiFinnnsAnemnsindiineluanafumdsdauienszgadaty
anaAphis 4 il Tuaas Aphididae Toiur Aphis craccivora,A.glycines, A. gossypii uaz A. neri
fdraaaluesiuiandminglais Avolan uazimrsysollasdani¥aznsdnuiuuud
Bueunilin andduilaadlamdunsdaueasiiu COl nansfnunlnsinasanasiuisa
WinananRdasFuszanm 647 bp defivamnounisrevasdlaznavaasiulnsdiaus
szndng Adening  waz Thyming(A-T) TuinAsdeuudazafiawindy 75.3-76.4% Gaifiu
pasantidiannzinulugn COl vasdnd (Hebert et al. 2003a) sisidsirumsnianufamin
yaaniananeiug Tuniafnuiassi linuniadeuasessiandlandnneuiaes
wisgeu Agossipiivaz A, glycing Tuaniziindnsgan A, nefil waz A, craccivora figaunis
WasunasdAuflanalalng vide dnumbsweduasfds (polymorphic sites) Tuaw COI
Famua 2 daunds waz 18 drumis pandady Taeguuuunigfafiuuuuiis transversion
mutation (A<->T, A<->C, G<->T w3a G<->C) uaz wazuuu transition mutation (A<->G
win T<->C) dennaildsnudasiunewednasidsitiasnialidaaei (dullidn
Frvamdadndi el Gatuaanmduagelugn COl (MDNA) snazfinisiaeuutas
vasdduadafiandlo mAfigendiduluiardeadel0 wih (WCDNA) (Tuppen, 2010)
uiagnglafinnunaiasunl asdumimeAnesABufinusmnderinrenisseuis 4
oile o anaanulFEs 95 sk Avanananidants COl TunrsAnundennnausnsing
V9iugNIINszndeeila (i Tudaussmnuuansdssssduiianalalng  (nucleotide
diversity) nneturlnuaanasseunsazeianudesn (0.00-2.30%) iululEdnnisina
a8 (gene flow) dsmadntiulunguuszeannsvasntasanudazyiin Meildandnedi (Hé
aglunfnavdafinudugRemansidaadusg iofinnsdnunaes Wongsa et al. (2016)
Uszrnaimasden ACTaciVora ansiangRrandaasdaznalngdoaty COwudasidn
AmLAnAsassnduianale ndne tuaiadndanuinesn (0.10-0.87 wasidus) wudu
uidmuanuuandvesaAUandle ndeeunaesonszrnslunaliAd Argedign
Tnsiannzdnnauandandazrnauannamieny asuielfd Uszensaoanis
dendanafiuliulidnfinisanewiadautine (Migration) anannflingRniaduilndides
danadnunans Obopile&Ositile (2010) Talsimpuaiindndn iululddnmdssausinas s
aunsangsanliuiuifaonguiulnaaniuggiumdendsTuenaosnialson
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WusinlaeTigiealssunnsnassing (parthenogenesis) enaasnalufanatunguuszanns i
fanmuansinsasBuiian

Wodiunandle nfanmassowis 4 stinsnasaduumunfdalindmuinis
(phylogenetic tree) #aeas Maximum likelihood (ML), Neighbor Joining (NJ) uas Unweighted
Pair Group Method with Arithmetic Mean (UPGMA) wudn iwasseuudazsiiadadmuinis
wuuiiea (monophyletic group) esinawinlain Gsrannkasnisfnunass Lee et al. (2011) 7
Anwn COl Tungraeuindsdonluauamaining ain 154 iin Tu 72 ana 1L 2sddos
an929A Aphididae #aeas NJ uasnudnsrmasuanftsrasdduiandlemdunnsngein
2.8% (A. glycineriu A. gossypii) fis 5.6% (A. glycinesiu A. nerii
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anvown Ungens, ASd yulvers, ¥@nn goumqdl, ga5und ygny, aiginnd ufiudu uazdndalsan
¥ o £ = & - il Py
uwfiaadas. (2555n). aunsuiswasunfedausddas Hormaphidinae. snsemunasiiase
Uszanl) 2555, drinddeimuinisensnenity. nandannianens. i 2076-2086.
Anuod 19963, griae e, sdews Tonnd, BvEna usInnnns wasegnaol wand@eans. (25551).
v . .. o ° o Ao
aynsudsTuraunfaaauina Macrosiphini. s1esunaswidedszend 2555, 41indde

WaInN15e15ne iy, nsudrnisnees. niih 2087-2098.
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