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Species identification of Noctuidae moths (Insecta: Lepidoptera)
from Baoding and Langfang, Hebei, China with DNA barcoding and
establishment of a local DNA barcoding library
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Abstract [Objectives] To explore the feasibility of DNA barcoding and establishing a local DNA barcoding library for the
identification of moths, the CO I genes of 82 samples from 10 Noctuidae species in Baoding and Langfang (Hebei Province)
were amplified using universal barcoding primers. [Methods] Tree-based, distance-based, threshold-based and
character-based methods. [Results] The results show that DNA-based classification was generally consistent with that of
traditional methods. However, sample LF110802.008 was misclassified as Maliattha signifera, which differs from the
morphological results. Using character-based methods to analyze the 28S gene produced results were consistent with the
morphological taxonomy. The effect of sample sizes on the number of diagnostic characters was investigated. Character-based
methods are relatively effective, even in the case of small sample sizes. We propose the establishment of a local DNA

barcoding library in order to make species identification is more effective. [Conclusion] DNA barcoding produces good
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classification results and a local DNA barcoding library would be useful for moth identification.
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Table 1 Noctuidae samples used in this study and GenBank accession numbers of their CO I gene sequences

GenBank
Specimen no. Species Location Date GenBank accession no.
LF110802.045 Discestra trifolli 2011-08-02 KF666520
LF110802.066 Discestra trifolli 2011-08-02 KF666525
LF110802.070 Discestra trifolli 2011-08-02 KF666527
LF110802.081 Discestra trifolli 2011-08-02 KF666533
LF110802.091 Discestra trifolli 2011-08-02 KF666536
LF110802.092 Discestra trifolli 2011-08-02 KF666537
LF110802.094 Discestra trifolli 2011-08-02 KF666539
LF110802.107 Discestra trifolli 2011-08-02 KF666541
LF110802.109 Discestra trifolli 2011-08-02 KF666542
LF110802.113 Discestra trifolli 2011-08-02 KF666543
LF110802.114 Discestra trifolli 2011-08-02 KF666544
LF110802.117 Discestra trifolli 2011-08-02 KF666546
LF110802.125 Discestra trifolli 2011-08-02 KF666549
LF110802.131 Discestra trifolli 2011-08-02 KF666551
LF110802.153 Discestra trifolli 2011-08-02 KF666559
LF110802.155 Discestra trifolli 2011-08-02 KF666506
BD110730.054 Discestra trifolli 2011-07-30 KF666478
BD110730.055 lambia transversa 2011-07-30 KF666479
LF110802.069 lambia transversa 2011-08-02 KF666526
BD110730.100 lambia transversa 2011-07-30 KF666488
BD110730.058 Acosmetia biguttula 2011-07-30 KF666480
BD110730.059 Acosmetia biguttula 2011-07-30 KF666481
BD110730.094 Acosmetia biguttula 2011-07-30 KF666485
BD110730.097 Acosmetia biguttula 2011-07-30 KF666486
LF110802.115 Acosmetia biguttula 2011-08-02 KF666545
BD110730.101 Acosmetia biguttula 2011-07-30 KF666489
LF110802.100 Acosmetia biguttula 2011-08-02 KF666540
LF110802.015 Acosmetia biguttula 2011-08-02 KF666511
BD110730.060 Callopistria albolineola 2011-07-30 KF666482
BD110730.091 Callopistria albolineola 2011-07-30 KF666484
BD110730.104 Callopistria albolineola 2011-07-30 KF666491
BD110730.106 Callopistria albolineola 2011-07-30 KF666492
BD110730.107 Callopistria albolineola 2011-07-30 KF666493
BD110730.109 Callopistria albolineola 2011-07-30 KF666494
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BD110730.112 Callopistria albolineola 2011-07-30 KF666495
453k 1(Table 1 continued)
GenBank
Specimen no. Species Location Date GenBank accession no.
BD110730.247 Callopistria albolineola 2011-07-30 KF666496
BD110730.081 Phyllophila obliterata 2011-07-30 KF666483
BD110730.098 Phyllophila obliterata 2011-07-30 KF666487
BD110730.102 Phyllophila obliterata 2011-07-30 KF666490
LF110802.008 Phyllophila obliterata 2011-08-02 KF666508
LF110802.005 Maliattha signifera 2011-08-02 KF666507
LF110802.011 Maliattha signifera 2011-08-02 KF666509
LF110802.013 Maliattha signifera 2011-08-02 KF666510
LF110802.020 Maliattha signifera 2011-08-02 KF666512
LF110802.032 Maliattha signifera 2011-08-02 KF666515
LF110802.033 Maliattha signifera 2011-08-02 KF666516
LF110802.034 Maliattha signifera 2011-08-02 KF666517
LF110802.039 Maliattha signifera 2011-08-02 KF666518
LF110802.041 Maliattha signifera 2011-08-02 KF666519
LF110802.046 Maliattha signifera 2011-08-02 KF666521
LF110802.054 Maliattha signifera 2011-08-02 KF666497
LF110802.055 Maliattha signifera 2011-08-02 KF666498
LF110802.062 Maliattha signifera 2011-08-02 KF666523
LF110802.065 Maliattha signifera 2011-08-02 KF666524
LF110802.072 Maliattha signifera 2011-08-02 KF666529
LF110802.073 Maliattha signifera 2011-08-02 KF666530
LF110802.088 Maliattha signifera 2011-08-02 KF666502
LF110802.093 Maliattha signifera 2011-08-02 KF666538
LF110802.105 Maliattha signifera 2011-08-02 KF666504
LF110802.122 Maliattha signifera 2011-08-02 KF666548
LF110802.126 Maliattha signifera 2011-08-02 KF666550
LF110802.141 Maliattha signifera 2011-08-02 KF666553
LF110802.142 Maliattha signifera 2011-08-02 KF666554
LF110802.144 Maliattha signifera 2011-08-02 KF666555
LF110802.146 Maliattha signifera 2011-08-02 KF666505
LF110802.024 Athetis lepigone 2011-08-02 KF666513
LF110802.047 Athetis lepigone 2011-08-02 KF666522
LF110802.058 Athetis lepigone 2011-08-02 KF666499
LF110802.079 Athetis lepigone 2011-08-02 KF666532
LF110802.084 Athetis lepigone 2011-08-02 KF666501
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LF110802.147 Athetis lepigone 2011-08-02 KF666556
453k 1(Table 1 continued)
GenBank

Specimen no. Species Location Date GenBank accession no.
LF110802.071 Simplicia rectalis 2011-08-02 KF666528
LF110802.101 Simplicia rectalis 2011-08-02 KF666503
LF110802.030 Niphonyx segregata 2011-08-02 KF666514
LF110802.063 Niphonyx segregata 2011-08-02 KF666500
LF110802.087 Niphonyx segregata 2011-08-02 KF666534
LF110802.090 Niphonyx segregata 2011-08-02 KF666535
LF110802.118 Niphonyx segregata 2011-08-02 KF666547
LF110802.139 Niphonyx segregata 2011-08-02 KF666552
LF110802.152 Niphonyx segregata 2011-08-02 KF666558
LF110802.076 Emmelia trabealis 2011-08-02 KF666531
LF110802.148 Emmelia trabealis 2011-08-02 KF666557
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Fig. 1 Phylogenetic tree of the Noctuidae taxa in this study based on CO I gene sequences
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Fig. 2 The automatic partition results of Noctuidae taxa by ABGD
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Fig. 3 Variation in the number of MOTUs defined at 0 to 10% cut-off values for DNA barcodes

£2 10 WEH CO I FIHFHEEN T
Table 2 Character-based DNA barcodes for 10 Noctuidae species of CO  gene

Species Diagnostic characters Characters no. Species no.

A 38% C_170 G 200 C 251 C_305

C 422 C_425 C_447 T_464 A 515 12 8
Callopistria albolineola A 521 C 551 - -

C 8 G221 G281 A296 T 335

8 8
Acosmetia biguttula C_389C_ 398 C_521

C 8 C 225 C 344 A 446 4 2

Emmelia trabealis - - - -
. C62 T 188 A 225 T 572 4 7

Niphonyx segregata - - - -
T 164 G 176 C 368 T 512 4 2

Simplicia rectalis - - - -
A 302 1 3

Ilambia transversa
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*A 38 38 A
* A_38 means the 38th position is A  the same below.
788 bp LF110802.008
LF110802.008
28S 25 2 2
3 LF110802.008 28S 500
3 BD110730.081 345...
BDI110730.098 BD110730.102 1 25
2 25
9 4 2 17
25 Noctuidae Maliattha signifera
17 Noctuidae Discestra trifolli 2 17
COI 4 0 5
R3 2 T 28S FIUSEE N
Table 3 Character-based DNA barcodes for 2 Noctuidae species of 28S gene
Species Diagnostic characters Characters no. Species no.
A 33*% C58 A 110 T 153 T 184 C_429T 437
C 440 C_454 G_462 G_463T_ 464 C_465 25 25
Maliattha Signl:fera T_489 A_559 T_570 G_573 A_574 T_576
T 613 C 614G 636 A 639 C 687 T 715
G 33 TS58 G 110 C 153 C_ 184 A 429C 437
i T 440 T 454 A 462 C 463 G 464 T 465 25 4
Phyllophila G 489 C 559 C 570A 573 G 574 G 576
obliterata G 613 T 614T 636 G 639 T 687 C 715
*A 33 33 A
* A_33 means the 59th position is A the same below.
R4 2 MR CO I FIHHEED
Table 4 Character-based DNA barcodes for 2 Noctuidae species of CO  gene
Species Diagnostic characters Characters no. Species no.
Maliattha.signifera T 47 A 68 A 147 C 206 T 263 T 380 9 25
T 416 G_419 A_430
Discestra.trifolli
0 17
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* T 47 means the 47th positionis T the same below.
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Fig. 5 The relation of character numbers and samples numbers in Discestra trifolli
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