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ARTICLE INFO ABSTRACT

The small brown planthopper, Laodelphax striatellus Fallén, is a major migratory pest from China to Korea and
transmits viral diseases of rice plants. In this study, we compared the genetic structures of overwintered in-
digenous Korean and Chinese populations. The eight Korean populations consisted of 33 haplotypes, and 16 of
these were newly identified. The genetic diversity of the Korean population revealed high haplotype diversity
(Hd) and low nucleotide diversity (;t) of 0.86 * 0.017 and 0.0024 =+ 0.0001 on average, respectively. These
values for the Chinese population were Hd = 0.92 + 0.016 and «t = 0.0026 + 0.0002. Overall, genetic dis-
tances by pairwise Fgy were generally low, ranging from — 0.022 to 0.089. Moreover, the Korean population
revealed its ongoing population expansion by showing negative values in the neutrality test (Tajima's D = — 1.4,
Fu's Fs = —15.8) and a unimodal pattern in the mismatch distribution analysis. The genetic structures and
population relationships were determined using 8 indigenous Korean and 30 Chinese populations by Bayesian
approaches and population tree construction, respectively. The genetic structure was inferred as five (K = 5),
and all indigenous Korean populations as well as 10 Chinese populations from the Shanghai city, Anhui, Henan,
Jiangsu, Liaoning, Shandong, and Zhejiang provinces were grouped into ‘G3’. These results provide partial
support for unidirectional gene flow by migratory Chinese populations into Korea. Further analysis conducted
using specimens from China and Korea collected in similar periods is necessary to clarify the migration popu-
lation's origin and its effect on the genetic structure of the indigenous populations.
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Sappington, 2013). It provides valuable information pertaining to po-
pulation relatedness in specific regions, genetic diversity, and genetic

Introduction

The small brown planthopper (Laodelphax striatellus Fallen, SBPH) is
an important migratory pest that transmits plant viruses in eastern Asia
(Falk and Tsai, 1998). In Korea, it is a major vector of rice stripe virus
(RSV) (Chung and Lee, 1971) and rice black-streaked dwarf virus
(RBSDV) (Chung, 1974), both of which affect rice yield. SBPHs occa-
sionally migrate with low-pressure-gradient wind currents from China
to western coastal areas of Korea between mid-May and early June
(Kim et al., 2011). Therefore, the Korean SBPH population could be
divided largely among indigenous and migratory populations. More-
over, the migratory population would affect the genetic diversity and
structure of the indigenous population after settlement.

Population genetics analysis can be a powerful tool for under-
standing the effects of migratory insects on genetic structure (Kim and
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structure. Proper sampling using the same molecular markers is an
essential step for properly comparing the population structures between
Korea and China. In China, the genetic structures of 26 populations had
already been analyzed using mitochondrial and nuclear molecular
markers (Sun et al., 2015). The SBPH revealed a lack of significant
differences in its genetic structures due to extensive gene flow. More-
over, mitochondrial DNA markers revealed a non-random distribution
and correlated well with geographic distance along climatic gradients.

Here, as a preliminary study, we compare the genetic diversity and
structure between Korean and Chinese populations, including 30 na-
tionwide Chinese populations, using haplotype variations from mi-
tochondrial cytochrome c oxidase subunit I (COI) and tRNA-Leu gene
obtaining mitochondrial cytochrome c oxidase subunit II (tRNA-Leu
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Table 1

Sample collection site.

Host plants

Coordinate

Specimen composition

Collection dates Number of specimen

Population

Locality

Province

Country

Stub of rice
Stub of rice
Stub of rice
Stub of rice
Stub of rice

N36.9875892, E127.7687763
N36.4481695, E126.3838149
N37.6972475, E126.6152749
N34.9930854, E128.0552451
N35.7788525, E126.6448133
N34.648338, E126.6016974

N34.9015934, E126.319738

15Q + 4d" + 4(4th)
18(4th) + 6(3rd)

23
24
23
21

08-Apr-15

KR 1 S_CN_ TAn

KR_15_CB_CJu

Chungju
Taean

CB

Korea

15-Mar-15

KR_15_GGi_GPo

CN
GGi
GSN
JB
JN
JN
JN
JS
JS

Korea

3d" +11(4th) + 9(3rd)

21Q + 0
23Q + 0
15Q + 8¢

28-Apr-15
21-Apr-15
16-Apr-15
17-Apr-15
16-Apr-15
23-Mar-15

KR_15_GSN_SCn

Gimpo

Korea

KR_15.JB_BuA

Sacheon
Buan

Korea

23
23
24
24
24

KR_15_JN_HNm

Korea

Stub of rice
Stub of rice
Stub of rice

Wheat

KR_15.JN_SAn

Haenam
Shinan

Korea

60 + 18(4th)
249 + 05

KR_15_JN_YG

Korea

N35.308271, E126.5376537
N32.6406, E120.0725
N32.6796, E120.0748
N30.8974, E121.362

CN 16.JS TZ1

Younggwang

Taizhou

Korea

2(3rd) + 16 (4th) + 6 (5th)

17-May_16
17-May_16
18-May_16
19-May_16

CN_16_JS_TZ2

China

Wheat

2(1st) + 3 (2nd) + 1 (3rd) + 8 (4th) + 5 (5th)

24 (5th)

19
24
24

CN_16._SHG_SJB

Taizhou

China

Wheat

CN 16.2J JX

Shenjiabang

SHG
VA

China

Wheat

N30.7151, E120.5234

8 (4th) + 16 (5th)

iaxing

J

China

234
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Hap2 | CN Hap1 / KRCN Ha2

Hap26 / na. | KRON Hap28

Hap34 / CN HapT6 / na.

Hap3 | CN Haps1 / na.

na.

Hap47 | CN Hap103/ na

Haps1 / CN Hap101 / na
HapS4 / CN Hapd6 / ..

Hapss | CN Haps2 / na.

Ina.

Haps3 | CN Haps / na.

Hap4 | CN Hap0 / ..
Hap71 / ON Hapa / n.a

Hap72 / CN Hapd / ..

Ina.

Hap74 | CN Hap12 / na.

HapT8 | CN Hap8 / na.

HapT7 | ON Hap1s / na.
Hap78 | CN Hapt7 [ na.

Hape | ON Hapss / na
Hape6 | CN HapS1 /na

Haps0 / ON Hapss / n.a

Hapd2 | CN Hap68 / na.

Hapss | ON HapTs / na.

Haps9 / ON Hapz8 / na

Hapi01/ CN Hap31 / na

oot P32/ 3.

Hap104/ CN Hap34 / na

Hap105/ CN Hap3s/ na

Hap107 1 CN Hap30 / na

Hap? 40/ 02,

opt P50/ na.
Hap113/ CN Haps3/ n.a

Hap117 CN Hapd1 / na.

Hap120/ CN Hapd3 / n.a.

apt 95 /na.
Hap123/ CN Hapd7 / na.

Hap125/ na | KRCN Hapds

E— - —
— 7 (S

Hapt6./ na. | KRCN Hapds
(Com Hapé0 | CN Hapds / na

Com Hap78/ CN Hap21 / na.

Com Hap32 2./ KRCN Hap32
Com Hap87 / CN Hap2 / na.

Com Hap20 CN Hap2 | KRCN Hap20
Com Hat0 / CN Hap107 / n.a
Haps | ON Hap? / n.a

59

gl

e

Com HagT0  CN Hap / na
Com Hap105/ CN Hap104 / na

(Com Hap1 1 CN Haps5 / KRCN Hapt
(Com Hap3 / na. 1 KRON Hap3

Com Hap21 / n.a. / KRON Hap21

(Gom Haps | CN Hap10 / KRCN Hapé.
(Com Hap5 / CN Hap24 / KRCN Hap5.
(Com Hap13/ ON Haps9 / KRON Hap13
Com Hap43  CN Hap29 / na

Com Haps3/ ON Haps9 / na

Com Hap124 / na. | KRCN Hapd4
Com Hap28 / n.a. / KRCN Hap2s

(Com Hap33/ CN Hap79 / KRCN Hapé2
Com Hapd3 | CN Hap3 / na.

Gom Hap100/ CN Hap30/ n.a

Com Hap134/ na. | KRCN Hapds
Com Hapé / CN Hap19 / KRCN Haps.
Com Hap / CN Hap#9 / KRCN Hap?
Com Hap116./ CN Hapso / na.

Com Hapd7 / CN Hap28 / na.

Com Hap114/ CN Haps2 / na.

Com HapB  na. / KRCN Hapg.

(Com Hap | CN Haps / KRCN Hape
Com Hap12/ CN Hap8  KRCN Hap12
Com Hap14/ na./ KRCN Hapta
Com Hap115/ CN Hapsa / na

Com Hap128./ na. | KRCN Hap3s
(Com Hap24 / CN Hap88 | KRCN Hap24
(Com Hap10/ CN Hap16 / KRCN Hap1o.

Hapt1 /N
(Com Hap15 / CN Hap23 / KRCN Hapts.
(Com Hap16 / CN Hap38 / KRCN Hap16
Com Hapta7 / na. | KRCN Hapés
Corn Hap 17/ 1t/ KRCN Hap17
Com Hap18 1 na. | KRON Hap1a

IKRCN Hap19
Com Hap22 .4,/ KRON Hap22
Com Hap23/ na. | KRCN Hap23

— S
.

Gom Hap27 / na. | KRCN Hap2?
Com Hap29/ n.a. / KRON Hap29
Com Hap30/ n.a. / KRON Hapd0
Com Hap98 | ON Hapz7 / na.
Gom Hap31/n.a. / KRON Hap31
Com Hap8/ ON Hap2s / na.
Com Hap33/ n.a./ KRCN Hap33
Com Hap3s / CN Hap80 / na.
Com Hap36 / ON HapT7 / na
Com Hap37 / CN Hap8 / na.
Com Hapa1 / CN Hapsé / na
Com Hapd4 / CN Haps8 / n.a.
(Com Hap4s / CN Hapss / na

Ina.

(Com Hap48 | CN Hap102 / na

Ina.

Hap55 / CN Hapd?
Com Haps7 / CN Hapa3 / na
Haps =

(Com Hape2 | CN Haps8 / na
(Com Hape5 / CN Haps1 / n.a.

Com Hapé7 / CN HapT1 / na.
(Com Hape | N Hap72 / na

(Com Haps1 / ON Hapas / na
Com Hap82 | CN Haps6 / na

s Ina.
(Com Hap88 / CN Hap64 / na
(Com Hap89/ ON Hapss / na
Gom Hapd1 / CN Haps7 / na
Com Hap84 / CN Hapa / na
Com Hap103/ CN Hap33 / na
(Com Hap108 / CN Hapé1/ n.a
Gom Hap111/CN Hap105 / na

ot 057 /02,
Com Hap118/ CN Hapd2 / n.a
Hap? %6/ na.

Com Hap121/ CN Hapd4  na
Com Hap126/ na. / KRCN Hapds
Com Hap129 / na. | KRCN Haps
Com Hap138 / na. 1 KRCN Haps0
Com Hap127 /na. | KRCN HapsT
Com Hap130/ na. / KRCN Hapd0
Com Hap131 /na / KRCN Hapé1
Com Hap132  na. | KRCN Hapdd
Com Hap133/ na. / KRCN Hapds
Com Hapt35  na. | KRCN HapdT

HG1

HG2
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