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Next generation biological control and its research progress in predatory

ladybird beetles
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Abstract: Biological control is a method of pest control using natural enemies. Currently biological
control uses are facing two major issues including high cost and unstable effect. Thus more accurate
breeding and release strategies are needed. With the development of sequencing technology the “Next
Generation Biological Control” was put forward which advocated using genetic and genomic method to
understand pattern of intraspecific diversity and variation of biological control agents for the purpose of
optimizing selective breeding and release evaluation in biological control programs. Predatory ladybird
beetles are important members of biological control. However their use will bring high risk to local
environment and their commercial products are rare. Thus researches on Next Generation Biological
Control are expected to improve the use of predatory ladybirds. This review first introduced how Next
Generation Biological Control was raised and what it refers to. Then several research cases of Next
Generation Biological Control in predatory ladybird beetles were introduced. Finally the future direction of
Next Generation Biological Control in China was discussed.
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1
Table 1 A brief history of biological control

() Time

Events

1800s

1800s — 1900s

1888 — 1889

1889 —1940s

1940s - 1960s

1960s

1986

1980s —2000s

1993

1996 —2003

2003

2010

2012

N o Oecophylla smaragdina o

Local and sporadic records. Oecophylla smaragdina was first recorded to control citrus pests in Jin Dynasty of China.

Entering the period of modern biological control

The process of globalization was accelerating. For example European colonists planted oranges in California but

suffered from Icerya purchasi from Australia.

Novius cardinalis o
The Department of Agriculture of the United States introduced Novius cardinalis to control Icerya purchasi in

California.
N o Global natural enemies were widely introduced raised and released.

o The popularization of organic synthetic insecticides and the low

tide of biological control.

§ ) o
o “Silent Spring” published more public understanded of the problem of overuse of
organic synthetic pesticides. The United Nations Food and Agriculture Organization ( FAO) had put forward the

Integrated Pest Control ( IPM)  and biological control had been paid more attention.

Birth of next generation biological control

( Hoy 1986) o o
The breeding of mite predator resistance drug line was published ( Hoy 1986) . This was the first report on the

screening of excellent natural enemies at the subspecies level.

Harmonia axyridis o o
Harmonia axyridis colonizes and spreads rapidly in Europe and America and attacked non target organisms.

Attention had been paid to the evolution of natural enemy invasion.

( Hopper et al. 1993) .
The effect of genetic variation of natural enemies on biological control was considered for the first time and genetic

management of natural enemies was proposed ( Hopper et al.  1993) .

( Simberloff and Stiling 1996; De Clercq 2002; Louda et
al. 2003) . Many European scholars had proposed the risk of introducing natural enemies to the local environment
( Simberloff and Stiling 1996; De Clercq 2002; Louda et al. 2003) .

( van Lenteren et al. 2003) . Environmental risk assessment before the

introduction of natural enemies was proposed ( van Lenteren et al. 2003) .

( » o The adoption of the convention on

“Biological Diversity” in Nagoya limits the transnational introduction of natural enemy resources.

{Evolutionary Applications) “Evolution and biological control” ( Roderick et al. 2012)
o The special issue “evolution and biological control” ( Roderick et al. 2012) was

published in “Evolutionary Applications” focusing on the evolution of natural enemies.
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1 Continued table 1

() Time Events

“Breeding Insects for Next Generation Biological Control” “ 7o The
2014 -2019  European implemented project “Breeding Insects for Next Generation Biological Control” and put forward “Next
Generation Biological Control” for the first time.

“ ”
N N

o China implemented the national key R & D plan “natural enemy insect control technology and

2017 -2021 product R & D”  aiming at optimizing the key technologies of natural enemy resource mining breeding production
and release.
{Entomologia Experimentalis et Applicata ) “Next generation biological control” ( Le
Hesran et al. 2019) .

2019 . The special issue “Next generation biological control” ( Le hesran et al. 2019) was published in
“Entomologia Experimentalis et Applicata” which published many research papers on improving biological control
effect by using intraspecific genetic diversity of natural enemies artificial selection and molecular tools.

o BINGO
( Lommen et al. 2017; Le Hesran o
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(1) ; ( Drift)
 (2)
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; (4)
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o 212 100
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2020) . 20
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(
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Delphastus catalinae o Generation Sequencing NGS) o NGS
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