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Population genetics of predatory ladybirds and its applications in biological

control

LI Hao-Sen PANG Hong" ( State Key Laboratory of Biocontrol School of Life Sciences Sun Yat-sen
University Guangzhou 510275 China)

Abstract: Predatory ladybirds are worldwide introduced for biological control uses. These processes can
cause genetic changes of ladybird populations which finally bring side effects to biological control and
biodiversity. Study of population genetics of predatory ladybirds can help us to understand the patterns and
ecological mechanism of such genetic changes and thus provide theoretical basis for an optimized biological
control program. In this review we first provide an introduction of the methods used in population genetics.
We then study the possible factors promoting the genetic changes of predatory ladybirds in biological
control. Last we conclude several common scenarios of population genetics in the studied ladybirds and
discuss the future direction of population genetics in the study of predatory ladybirds.
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Table 1 The studies of predatory ladybirds using population genetics in recent years
Predatory ladybirds Data sources Research fields References

Harmonia axyridis

Coccinella septempunctata

Cryptolaemus montrouzieri

Hippodamia convergens

18

18 SSRs and historical records

18
18 SSRs and historical records

18

18 SSRs and historical records

DNA: COI
Mitochondrial DNA: COI and

historical records

DNA: COI  16S
Mitochondrial DNA: COI
and 16S

7 SSRs

Reconstruction of source and

invasive routes

Reconstruction of source and

invasive routes

Reconstruction of source and

invasive routes

Propagule effect on population

genetic changes

Genetic diversity and
differentiation between native and

introduced populations

Genetic diversity and
differentiation between native and

introduced populations

Lombaert et al.
2010

Lombaert et al.

2011

Lombaert et al.
2014

Kajita et al. 2012

Liet al. 2015

Sethuraman et al.

2015

DNA

( single nucleotide polymorphism SNP)

o

( restriction-site associated DNA  RAD

genotyping by sequencing GBS )

( Kajita et al. 2012)

( approximate Bayesian computation

ABC)
2010) .

2.1

( Lynch

( Lombaert et al.
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2.2
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2005) .
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( 1

Kajita et al.
2012) .

( )
(1 Kajitaeral. 2012) .

3.3
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(2 Lombaert et al. 2010)

( 2  Lombaert et al. 2011;

2014) .
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Fig. 1 Beta regressions between haplotype diversity and (a) propagule size (b) propagule number and ( ¢) nearest distance
from the sampling site to the nearest introduction site of Coccinella septempunctata ( Kajita et al.  2012)
2
Fig.2 Worldwide invasion scenario of Harmonia axyridis ( Lombaert et al. 2014)
(ENA) . (WNA) . (SA) . ( EU) ( AF) o Note: The heavy and light green region indicates their

origin regions and the red region indicates their invasive regions. The different color of arrows indicates the divergence of

populations and the bicolor indicates population admixture and the direction indicates the most likely invasion pathway. The years

indicate the first observation of established population in each region. The abbreviations of localities indicate Eastern North America

( ENA)

Western North America ( WNA)  South America ( SA) Europe ( EU) and Africa ( AF) .
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