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Thereliability of DNA barcoding as a means of identifying
Notodontid moth species (Insecta: L epidoptera, Notodontidae)
in Beijing, China
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Abstract [Objectives] To evaluate the performance of three species identification algorithms (;(MOTU, ABGD, GMYC)
with respect to the Notodontidae (Insecta, Lepidoptera). [Methods] CO  genes from 483 notodontid moth specimens
collected from 10 collection sites in Northern China around Beijing were amplified using universal barcoding primers.
[Results] Results obtained using each of the three algorithims differed. Using the results obtained by morphological species
identification methods as a reference, the ABGD algorithm was 100% accurate. The results obtained using GMYC_BEAST
were also generally consistent with those obtained by morphological methods, having a confidence interval of 64-68 c.f. 67
species identified by morphological methods. However, the GMYC_d8tree/MPLtree method tended to overestimate MOTUs
and the jJMOTU method tended to underestimate the number of species. [Conclusion] ABGD and GMYC_BEAST can
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reliably identify species within Notodontidae on the basis of CO
Key words Notodontidae, DNA barcoding, species delineation, GMYC, ABGD, jMOTU

gene variation.
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Tablel Geographical coordinatesof sample localities and specimen numbersin this study

Sampling sites Short title Latitu(fe Longitlfie Elevat?;n Number of specimen
Labagoumen LBG 40.95 116.50 475 52
Wulingshan WLS 40.63 117.45 756 219
Lanfang LF 39.26 116.70 10 1
Baoding BD 39.36 115.33 140 2
Baihuashan BHS 39.86 115.56 731 28
Donglignshan DLS 39.95 115.49 784 35
Songshan SS 40.51 115.79 769 100
Jiufeng JF 40.07 116.09 147 9
Jiangou JG 40.06 116.03 797 31
Longjiazhuang Liz 39.98 116.06 146 6
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Table2 GMYC delimitation in this study

GMYC
Morphyospecies Method® Entities® Clusters® Lou® Lewye®  Likelihood ratiof
BEAST 66 64-68 39 39-40 1177.53 1268.989 182.9172""
67 dStree 73 69-77 38 37-38 1049.785 1133751  167.931"
MPLtree 73 69-77 38 37-38 1187.187 1271.178  167.9826™""
a: BEAST/d8tree/MPLtree b: GMYC c:
d: e: GMYC f: ok P<0.001 ** P<0.01 * P<0.05

a: Different ultrametric tree obtention method; b: Number of entities including single individual; c: Number of entities
without single individual; d: The likelihood value of null model; e: The maximum likelihood value of GMYC model; f:

Likelihood ratio test (*** P<0.001, **P<0.01, *P<0.05).

99

A AFE B
|

_
(=]
T

9 91 9 S
10 g -
oy 9B %
88 @ o 20
9 109—1110_—,—6_—,_ = _
10 62 o &= g
| ) < Z 5_
100 100 1 i
100 : ~
100 o
[ [ | | [ [ [
-0.30 -0.25 -0.20 -0.15 -0.10 -0.05 0
| 99 A 1A] Time
C
1260
B
100 g 7
g
= 1220
g
& _
=
1180
I [ [ [ [ | [
-0.30 -0.25 -0.20 -0.15 -0.10 -0.05 0
ifE] Time
4 GMYCHI#MAE
Fig.4 GMYC model delimitation
A. BEAST

C.

A. The ultrametric tree implemented with BEAST software. Gray line indicates transition from between-species to
within-species. Gray branches represent coalescence processes. Black branches represent speciation and extinction
processes; B. Relationship between time and lineages. The sharp increase in branching rate, corresponding to the
transition from interspecies to intraspecies branching events; C. Relationship between time and likelihood value.
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