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Dietary analysis of Ducetia japonica based on plant DNA barcoding rbcLa

sequences

WANG Hui ZHAO Yi-Zheng HUANG Hui-Min ZHOU ZhiJun ( Key Laboratory of Zoological
Systematics and Application of Hebei Province College of Life Sciences Hebei University Baoding
071002 Hebei Province China)

Abstract: Ducetia japonica is widely distributed in the vast majority areas of China and abundant in urban
parks. We hypothesized that it might be related to its broad host range. The natural diets of D. japonica
was still unclear. Plant DNA barcoding using chloroplast ribulose-bisphosphate carboxylase ( rbcLa) gene
fragment could be used for dietary analysis of herbivores. In this study we amplified and sequenced
rbcLa sequences from the gut contents of 75 D. japonica specimens from two habitata urban green space
and suburban wasteland. Taxonomic classification and identity assignment was performed using a reference—
based approach with the BOLD and NCBI database of rbcLa sequences. The dietary profile of D. japonica
consists of at least 13 plant species from 10 families. It apparently preferred Euonymus japonicus ( 18 out of
38 specimens) belong in Celastraceae in urban green space and Humulus scandens ( 30 out of 37
specimens) belong in Cannabaceae in suburban wasteland. Only one unidentified species demonstrates that
plant DNA barcoding rbcLa sequences could be used to rapidly obtain dietary profile data. Our results also
support previous hypothesized that the broad host range of D. japonica was significantly associated with its
geographical distribution.
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Table 1 Possible dietary taxa identified for Ducetia japonica of the urban green space
GenBank BOLD
(%) (%) Possible
Specimen ( ) ( ) .
Best match Best match feeding
ID ) Acc. no ) Sequence 1D .
species ) ) species ) . species
( Best identity) ( Best identity)
KP189362 Private
L.COO01
Euvonymus japonicus (99.32) E. japonicus (99.65) E. japonicus
KP189362 Private
LC002
E. japonicus (99.17) E. japonicus (99.65) E. japonicus
KP189362 Private
LCO11
E. japonicus (98.33) E. japonicus (98.43) E. japonicus
KP189362 Private
LCO13
E. japonicus (99.33) E. japonicus (99. 83) E. japonicus
KP189362 Private
LCO16
E. japonicus (99.17) E. japonicus (99.48) E. japonicus
KP189362 Private
LCOo17
E. japonicus (99.00) E. japonicus (99.47) E. japonicus
KP189362 Private
LCO021
E. japonicus (99.16) E. japonicus (99.13) E. japonicus
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1 Continued table 1

GenBank BOLD
(%) (%) Possible
Specimen ( ) ( ) )
Best match Best match feeding
ID ) Acc. no ) Sequence 1D .
species . . species . . species
( Best identity) ( Best identity)
KP189362 Private
LC022
E. japonicus (99.34) E. japonicus (99. 83) E. japonicus
KP189362 Private
LC023
E. japonicus (99.17) E. japonicus (99. 438) E. japonicus
KP189362 Private
LC027
E. japonicus (98.84) E. japonicus (99.31) E. japonicus
KP189362 Private
LC032
E. japonicus (99.00) E. japonicus (199. 48) E. japonicus
KP189362 Private
LCO70
E. japonicus (99.50) E. japonicus (99. 83) E. japonicus
KP189362 Private
LCO071
E. japonicus (99.00) E. japonicus (199. 48) E. japonicus
KP189362 Private
LCO72
E. japonicus (199. 66) E. japonicus ( 100. 00) E. japonicus
KP189362 Private
LCO73 ) ) ) ) ) )
E. japonicus (98.84) E. japonicus (99.47) E. japonicus
KP189362 Private
LC074
E. japonicus (99. 16) E. japonicus (99.30) E. japonicus
KP189362 Private
LCO75
E. japonicus (99. 00) E. japonicus (99.30) E. japonicus
KP189362 Private
LC029 Euonymus europaeus
E. japonicus (96.62) (96. 45) E. japonicus
MH714021 GBV]J4468411
1.C003 ‘
R. cordifolia ( 100. 00) R. cordifolia (99.47) R. cordifolia
MH658582 Private
LC006
R. cordifolia (99. 82) R. cordifolia (99. 82) R. cordifolia
MH714021 GBVJ]446811
LC009
R. cordifolia ( 100. 00) R. cordifolia (99.47) R. cordifolia
(GQ436562 Private
LCO10
R. cordifolia (99.31) R. cordifolia (199. 46) R. cordifolia
KM453752 Private
LCO12

R. cordifolia (99.50) R. cordifolia (99. 46) R. cordifolia
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1 Continued table 1
GenBank
(%) (%) Possible
Specimen ( ) ( ) )
Best match Best match feeding
ID ) Acc. no ) Sequence 1D .
species . . species . . species
( Best identity) ( Best identity)
MH714021 Private
LC024
R. cordifolia (99.82) R. cordifolia (99.82) R. cordifolia
MH714021 Private
1.0025 '
R. cordifolia ( 100. 00) R. cordifolia ( 100. 00) R. cordifolia
MW415427 Private
LCO14
Cynanchum chinense (98.99) Cynanchum arenarium (98.82) C. chinense
MW415427 Private
LCO15
C. chinense (99.50) Cynanchum acutum (98.94) C. chinense
MW415427 Private
LCO026
C. chinense (99.17) C. acutum (98.94) C. chinense
MW415427 RBJ0O0645
LC030 Matelea reticulata
C. chinense (99.67) (99.14) C. chinense
MW415427 Private
LCO31
C. chinense (99.17) C. acutum (98.77) C. chinense
MH657648 Private
LCO18 X .
Paederia foetida (99.82) P. foetida (99. 14) P. foetida
MH657648 Private
LCO19
P. foetida (99.65) P. foetida (99.30) P. foetida
MH657648 Private
LCO028 .
P. foetida ( 100. 00) P. foetida (99.13) P. foetida
MH658802 Private
LCO05
Jasminum nudiflorum ( 100. 00) J. nudiflorum (99.31) J. nudiflorum
MH658802 Private
LCO07
J. nudiflorum (99.62) J. nudiflorum (99.43) J. nudiflorum
KU508976 HIMS156942
LCO04
Humulus scandens ( 100. 00) H. scandens (100. 00) H. scandens
KU508976 GBVU358743
LCO08
H. scandens ( 100. 00) H. scandens (99.47) H. scandens
NCO047418 PNOR0O88-6
LCO20
Rosa laevigata (94. 68) Rosa foetida (94. 68) Rosa sp.
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2
Table 2 Possible dietary taxa identified for Ducetia japonica of the suburban wasteland
GenBank BOLD
(%) (%) Possible
Voucher ( ) ( ) .
D Best match Best match feeding
. Ace. no . Sequence 1D .
species . . species . . species
( Best identity) ( Best identity)
KF138183 PNOR04746
LCO33
H. scandens (95.48) H. scandens (95.48) . scandens
KU508976 VPSBC73843
LCO41
H. scandens (98.25) H. scandens (98.55) . scandens
KU508976 GBVU358743
LCO34
H. scandens ( 100. 00) H. scandens (99.13) . scandens
KU508976 GBVU358743
LCO35
H. scandens (99. 83) H. scandens (99.82) . scandens
KU508976 GBVU358743
LCO36
H. scandens ( 100. 00) H. scandens (199. 43) . scandens
KU508976 GBVU358743
LC037
H. scandens ( 100. 00) H. scandens (99. 82) . scandens
KU508976 GBVU358743
LCO38
H. scandens ( 100. 00) H. scandens (99. 65) . scandens
KU508976 GBVU358743
LCO39
H. scandens (99.83) H. scandens (99.12) . scandens
KU508976 GBVU358743
L.CO40
H. scandens (99. 83) H. scandens (99.29) . scandens
MF973021 GBVU358743
L.CO42
H. scandens (99. 66) H. scandens (99. 65) . scandens
KU508976 GBVU358743
L.CO43
H. scandens ( 100. 00) H. scandens (99.29) . scandens
MF973021 GBVU358743
LCO44
H. scandens (99. 66) H. scandens (99.65) . scandens
KU508976 GBVU358743
L.C045
H. scandens ( 100. 00) H. scandens ( 100. 00) . scandens
KU508976 GBVU358743
LC048
H. scandens ( 100. 00) H. scandens (100. 00) . scandens
KU508976 GBVU358743
LC049
H. scandens ( 100. 00) H. scandens ( 100. 00) . scandens
KU508976 GBVU358743
LCO50
H. scandens ( 100. 00) H. scandens ( 100. 00) . scandens
KU508976 GBVU358743
LCO51
H. scandens ( 100. 00) H. scandens (99.47) . scandens
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2 Continued table 2
GenBank BOLD
(%) (%) Possible
Voucher ( ) ( ) )
D Best match Best match feeding
. Acc. no . Sequence 1D .
species . ) species ) . species
( Best identity) ( Best identity)
KU508976 GBVU358743
LCO52
H. scandens ( 100. 00) H. scandens (99.47) H. scandens
LC0S3 KU508976 GBVU358743
H. scandens ( 100. 00) H. scandens (99.29) H. scandens
KU508976 GBVU358743
LCO54
H. scandens ( 100. 00) H. scandens (99.82) H. scandens
KU508976 GBVU358743
LCO55
H. scandens ( 100. 00) H. scandens (100. 00) H. scandens
LC0S6 KU508976 GBVU358743
H. scandens ( 100. 00) H. scandens (100. 00) H. scandens
LCOS7 KU508976 GBVU358743
H. scandens ( 100. 00) H. scandens ( 100. 00) H. scandens
KU508976 GBVU358743
LCO58
H. scandens ( 100. 00) H. scandens (99.29) H. scandens
L0059 KU508976 GBVU358743
H. scandens ( 100. 00) H. scandens (100. 00) H. scandens
KU508976 GBVU358743
LCO60
H. scandens ( 100. 00) H. scandens ( 100. 00) H. scandens
LC061 KU508976 GBVU358743
H. scandens ( 100. 00) H. scandens ( 100. 00) H. scandens
KU508976 GBVU358743
LCO62
H. scandens (99.13) H. scandens (98.59) H. scandens
LCO63 KU508976 GBVU358743
H. scandens ( 100. 00) H. scandens ( 100. 00) H. scandens
KU508976 GBVU358743
LCO68
H. scandens (99. 65) H. scandens (99.30) H. scandens
LC046 MH657430 GBVG2930-1
Perilla frutescens ( 100. 00) Collinsonia canadensts (199.47) P. frutescens
MH657430 . Private
LC047 Plectranthus grandidentatus
P. frutescens (99.82) (98.97) P. frutescens
KT220691 . . Private
LC064 Plectranthus petiolaris
P. frutescens (99. 83) (99. 14) P. frutescens
MF158790 TRM185-5
1.C065 _
Chenopodium album (99.47) C. album (99.13) C. album
LCO66 MK279350 TRM31045
Luffa aegyptiaca ( 100. 00) Luffa acutangular (99.30) L. aegyptiaca
MN602834 Private
1.C067 ,
Helianthus annuus (99.16) H. annuus (99. 83) H. annuus
MF991116 Private
LCO69 .
Cucurbita moschata (99. 66) C. moschata (99. 82) C. moschata
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2 (A)

Fig. 2 Diet composition of Ducetia japonica in urban green space ( A) and suburban wasteland ( B)
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