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A B S T R A C T

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 (π) 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 π = 0.0026 ± 0.0002. Overall, genetic dis-
tances by pairwise FST 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.

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

Sappington, 2013). It provides valuable information pertaining to po-
pulation relatedness in specific regions, genetic diversity, and genetic
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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