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DNA barcoding application to three species of rice
planthoppers based on mtCO I gene

Xie Jianan Guo Jianjun Wang Xuejian Jin Daochao *
(Provincial Key Laboratory for Agricultural Pest Management of Mountainous Regions, Institute of

Entomology, Guizhou University, Guiyang 550025, Guizhou Province, China)

Abstract: To construct the DNA barcoding of three species of main rice pest planthoppers, Nilaparvata
lugens (Stdl) , Sogatella furcifera (Horvdth) and Laodelphax striatellus (Fallén) and identify them cor-
rectly at different stages, 35 specimens were selected randomly and their DNAs were extracted, from
which mtCO I gene was amplified by PCR, gene composition characters analyzed, P-distances calculated
and phylogenetic tree constructed. At the same time, eggs and nymphs of these three species were identi-
fied using mtCO I gene. The results showed that mtCO I gene fragment obtained was 706 bp in length.
The composition of base was different in intra- and inter-species. P-distances of inter-species were
25.53% -34.21% in three of those rice planthoppers, respectively, with 0 —0.51% of intra-species.
Phylogenetic analysis showed that the specimens of the same species were clustered in a single clade. The
mtCO I gene homology between eggs, nymphs of same species and obtained adults was as high as
100% , and P-distance was 0. The results indicated that the method of DNA barcoding based on the mt-
CO I gene should be recommended for identification of the rice planthoppers at different stages.
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Table 1 Base composition and GenBank accession numbers of mtCO I gene sequences

A2 RO RN MiRMELE SEEe e H%}%ﬂ%'%ﬂ@ﬂ% SIS GenBank R
wpe NN Sewence  wHE A GE GH WWRASE REEREE Genbank
Species code size A content T content G content C content A +T content G+ C content accession
(bp) (%) (%) (%) (%) (%) (%) number
R NL 1 594 31.6 35.9 12.8 19.7 67.5 32.5 KC476387
N. lugens NL 2 594 31.6 35.9 12.8 19.7 67.5 32.5 KC476388
NL 3 594 31.6 35.9 12.8 19.7 67.5 32.5 KC476389
NL 4 594 31.6 35.9 12.8 19.7 67.5 32.5 KC476390
NL 5 594 31.6 35.9 12.8 19.7 67.5 32.5 KC476391
NL 6 594 31.6 35.9 12.8 19.7 67.5 32.5 KC476392
NL 7 594 31.6 35.9 12.8 19.7 67.5 32.5 KC476393
NL 8 594 31.6 35.9 12.8 19.7 67.5 32.5 KC476394
NL9 594 31.6 35.9 12.8 19.7 67.5 32.5 KC476395
HIFRE.  SF1 594 29.5 34.1 15.0 21.4 63.6 36.4 KC476378
S. furcifera SF 2 594 29.5 34.1 15.0 21.4 63.6 36.4 KC476379
SF 3 594 30.0 34.1 14.5 21.4 64.1 35.9 KC476380
SF 4 594 30.0 34.1 14.5 21.4 64.1 35.9 KC476381
SF 5 594 29.5 34.1 15.0 21.4 63.6 36.4 KC476382
SF 6 594 29.5 34.1 15.0 21.4 63.6 36.4 KC476383
SF 7 594 29.5 34.1 15.0 21.4 63.6 36.4 KC476384
SF 8 594 30.0 34.1 14.5 21.4 64.1 35.9 KC476385
SF 9 594 30.0 34.1 14.5 21.4 64.1 35.9 KC476386
JKRE LS1 594 32.2 33.0 13.3 21.5 65.2 34.8 KC476367
L. striatellus LS 2 594 32.2 32.8 13.3 21.7 65.0 35.0 KC476368
LS3 594 32.0 32.7 13.5 21.8 64.7 35.3 KC476369
LS4 594 32.2 33.0 13.3 21.5 65.2 34.8 KC476370
LS5 594 32.0 32.7 13.5 21.8 64.7 35.3 KC476371
LS6 594 32.2 33.0 13.3 21.5 65.2 34.8 KC476372
LS7 594 32.0 32.7 13.5 21.8 64.7 35.3 KC476373
LS8 594 32.2 33.0 13.3 21.5 65.2 34.8 KC476374
LS9 594 32.0 32.7 13.5 21.8 64.7 35.3 KC476375
LS 10 594 32.0 32.8 13.5 21.7 64.8 35.2 KC476376
LS 11 594 32.2 33.0 13.3 21.5 65.2 34.8 KC476377

A: Adenine; T: thymine; G: guanine; C: cytosine.



611 WA 2T mCO [ ZF A =R KA DNA 28 6544 1 Ky 543

Fha] .3 A CEUBRIERS (A) P& 3K K
B> CE > [ REG M RREEE (T) P&
#RE > AT KA > K KEG SIER () FH SR
HATE KE > K RE > # KE L (C) FI &
TR KE > 1T KB > 4 RE R I 5 g i s
BE(A +T) ZFAF & 5o CEL > K KEl > (1
HRE(FED),

2.2.2 FFA AFE PIEBMARLZLELF M

FlPY P RS (EYE E H Q A A ] 7 51 4 A

], HAB M 0, -3 KAECN 0 ~0.51% ; K KEH 0 ~

0.51% . Fhi] P FE B (36 . 48 CEl S K R Ela]
29.68%~30.06% ; )X KE\5 H T KEE A 25.53% ~
27.22% ;475 RE\ S5 KEE] A 32.96% ~34.21%
Ffia] PG (I s TR

APEER A 3 A AL 29 MME REERE
B HEBER =K, 1S1 ~LS11 ,SF1 ~ SF9 F1 NL1 ~
NLO & h—3 (K 2) , RKUIFE] Ty SRR LA
(], Fofr A 1D 408 g T e ] ] R 34 SR A Rl —~ R
%, miCO I FEHFFE R KE DNA KB 4R E, 7]
BTz AR g 3 FhAE CEUR DNA KIS,

LS6
LS8
LS1
LS11

LS4

LS2
LS10

LS3

LS9
LSS
LS7
SF3

SF4
SF8

SF9

SF1

SF2
SF5
SF6
SE7
NL1

NL2

NL3

NL4

NL5

NL6
NL7
NLS8
NL9

all A

2 ET mtCO l ERFIMENI B RARZLEN

Fig.2 Phylogenetic tree of three rice planthoppers based on mtCO I gene sequences
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