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INTRODUCTION | | MATERIAL and METHODS

Larvae were collected from host plants in the states of Roraimeayi Rinc

Brazilian producers have reported reduced yields up to 35% on cnajix
Bahia, and preserved in 100% ethanol at -20 °C. Total DNA was extractecttiie

during the 2012/2013 harvest due to the recently introduced Hetitover pa
armigera (Hiibner). The economic losses reached US$ 1 billion only inewest last three abdominal segments of the larvae through the phenol:ofdrior
method. The partial sequences of the COI gene were amplified by using theg
§ (COIF and COR) and PCR conditions described ¢

Li et al.(2011). Amplicons were purified with the

Bahia, triggering a phytosanitary crisis. The deficientiesxisting taxonomic

keys to deal with the morphologically indistinct larvae of

°

H. armigera and the nativédelicoverpa zea (Boddie)
‘s“’ lllustra™GFX™ kit and sequenced by the

x\-"x\:g & ABI3730xI DNA Analyzer sequencer. The
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W 65 COlI fragments from the heliothine

have constraint the detection of new incursions 2, {"r‘,v,
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of this heliothine invader. From March to July{9 ""c,,g"y
7, ?,

2013, heliothine larvae were found infesting #,, 2,
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crops in Roraima, Piaui and Bahia statew,h,"’?? specimens from Roraima (n=14)
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The aim of this study was, therefore, ar"’lzz £ VA v “:\.s,\.\w‘ Piaui (n=39), and Bahia (n=12) we
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to identify these larvae through armg S \Q\ngq o o used to perform the phylogenetic analy:
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sequences of the mitochondrial I — — q,v\,% ’ el 4 along with sequences ofpodoptera frugiperda,
. . 1.0/100 O wirescenS, o) iothis vi <
cytochrome ¢ oxidase subunit | PI36 =——— 'sS'errrL “‘,‘f‘:fftgg one Heliothis virescens,
PI23 frugiperdd i i
gene (COI). pus: . PI39 oneHélicoverpa punctigera,
P13 =1 1.0/100 ::{)‘(2 oneHeélicoverpa gelotopoeon,
0= 00 . N
‘ RESULTS and DISCUSSION ‘ arﬂ;ﬂ RRrgs  oneHelicoverpa hawaiiensis,
R D
_ ) _ _ RR\ ,f,;jf 3 Helicoverpa assulta, 5 Helicoverpa
All specimens yielded high-quality DNA v\’-‘\l “*q?‘wﬁ PI3 sea and the 164 armigera
v Gl 2, , .
and were successfully sequenced for the CQJ,e® 5.2 .
) R 5 103 haplotypes reported by Li et al.(2011)
fragment (658 bp). The four phylogenetic & p, g . -
_ & 2, %, (arm01 —arm16). Neighbor-joining (NJ)
analyses (NJ undgrdistance and K2P models, q\«:‘b R v, 7 . .
o N 4, %  analysis was calculated in MEGA 5.1 softwa
Bl and ML under MrAIC 1.4.4 favored substitution " & ¢ 4, %
o ~2-‘Q‘$ K % > with Kimura two-parameters (K2P) and
model) gave nearly identical tree topologies. The S \, %% # . .
T _ RIS AR | VV 22> uncorrected sequence divergengesliétances)
65 heliothine specimens from TT§FsSs:i%: 2%% dels. The B ian inf BI) and Maxi
Roraima, Piauf and Bahia joined Node supports accessed by f§ssz=25%%° models. The Bayesian inference (Bl) and Maximurr
by more than 95% BS and Bootstrap p-distance under NJ / K2P under NJ s likelihood (ML) methods were
. - also performed.
0.9 PP values, forming a monophyletic Posterior Probability under BI / Bootstrap under ML P
group with the 16H. armigera sequences Figure 1. Neighbor-Joining strict consensus tree (topology umeeistance model) inferred using COI
) ] complete dataset for Heliothine species. The 65 specimens from RoraR®{RR14), Piaui (PI101-
reported by Li et al.(2011). Thid. armigera P139) and Bahia (BA01-BA12) are ired. Sequences dfpodoptera frugiperda, Heliothis virenses and
f d bustl ted Helicoverpa punctigera were used as outgroups. Numbers above branches refer to Neighbor-joining
group formea a robustly supporte (NJ) bootstrap (BS) proportions among 5.000 replicates, while numbers belowhbsanefers to

Bayesian inference (BI) posterior probability (PP) and Maximum-iiadid (ML) BS proportions
among 1.000 replicates. The four analyses gave nearly identical tree topolagiesode supports
this same phylogenetic pattern had been values below 70% (BS) and/or 0.7 (PP) were not recorded in the tree (-).

monophyletic clade witlid.zea, and

observed in previous studies, which have

suggested that the Americ&h zea populations were established via founder event from CONCLUSION

H. armigera (or from their joint common ancestor) no more than 1.5 million yeays, The information content of the COI fragment selected in this study wédksigut to
what is further supported by the high similar morphology and the poggilwfi mating enable recognition of the divergences among the lepidopterans analyzethtTN&
compatibility between the two species. The other defined spdidfrugiperda, Heliothis ~ COI phylogeny strongly supported that the 65 heliothine larvae from Roraiaa

virescens, and the other Helicoverpa species) were recovered in distinct positions or cladég§d Bahia are conspecific witH. armigera, proving that this exotic pest is widel

on strongly supported branches. spread in North and Northeast of Brazil.



