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Spodoptera frugiperda: Africa & beyond
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• From 11 countries… Estimated US $13.3 billion
• now, 39 African countries with FAW  
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The Very Hungry Caterpillar …

• China: 2nd world corn producer
• African + SE Asia: corn yield loss: 50%

• How did it spread across the world?
• Origins of invasive Sfc & Sfr populations?
• Corn / Rice;  hybrids?

• Highly invasive: detected in > 60 countries since 2016

Adults reared from 
larvae

(T. Zangpo, Dept. Ag.)

Bhutan
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• Confusing species status: corn- or rice-preferred … 



Global effort on forecasting FAW spread

• trade & transport routes from  Africa 
are important factors

• high threat of FAW originating from 
Africa to: 
China, Thailand, Australia, Indonesia, 
Malaysia, Philippines

• Spread of FAW likely from India to 
South China and South East Asia

• Genomic evidence?

• Genomic evidence?
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corn

rice

By end of  2018, Myanmar FAW “sporadically entered 
southwestern Yunnan”

K2P, NJ, 1,000 bootstrap replications

Genetic identity of Myanmar populations?
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638bp standard mtCOI barcode gene 

Benin_BCW1
China_YJ03

China_corn

• Single origins for Sfc & Sfr… 

Sfr
100% nucleotide identity 

within the major clade

All invasive + New World 
populations

Sfc
100% nucleotide identity 

within the major clade

All invasive + New World 
(excludes MEX) populations

New World
• USA (MS, FL)
• Puerto Rico
• Guadeloupe
• French Guiana
• Mexico
• Peru
• Brazil

Old World
• Benin
• Tanzania
• Malawi
• Uganda
• India
• China (Yunnan)
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Despite extensive sampling of native populations, failed to ascertain source populations!



~15,300bp
22 tRNAs, 2 RNAs

Global populations whole genome 
sequenced

• Missing:
• SE Asia, Japan, South Korea
• West Africa
• South Africa
• Middle East

Population origins? 

• Brazil, Peru, Mexico, French Guiana

• USA (MS, FL)

• E. Africa (Tz, Ug, Mw)

• India
• China

• Puerto Rico, Guadeloupe

• W. Africa (Benin)

Sfr:  N = 120
Sfc: N = 84
S. eridania
S. litura
S. littoralis

~ 3.16 Mbp
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• FAW + other Spodoptera spp. intercepted

Australia pre-border interceptions
(2016 – 2019)

• FAW intercepted  (Africa, Asia, Sth America)

• Cut flowers, fresh vegetables
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Spodoptera

Helicoverpa
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91.85%

• Singapore
• Israel
• Malaysia
• South Korea
• Japan
• Hong Kong
• Nepal
• India
• Thailand
• Vietnam
• China
• Kenya
• South Africa
• Mauritius
• Ethiopia
• Ecuador
• Colombia



May be… Out of Africa & East meets West?

• Multiple New World origins for Sfc and Sfr

• ‘African origin’ theory + ‘Myanmar source pop’ to China …
Unresolved by mitogenomes; genome-wide SNPs evidence needed!

• Multiple introduction pathways into the Old World: human-assisted / international trade
• High genetic diversity in African FAW: ≥ 8 maternal lineages

Implications on pest management 
strategies, esp. in S.E.A.

Key Message: Global population genomics and trade pathway analyses needed to 
understand gene flow patterns and predict future pest spread.

• S. eridania
• S. orchae
• S. cosmoides
• S. ornithogalli
• S. marima

etc!!

Sfc

Sfc

Sfc

Sfr

• Spread across the Old World: Human-assisted / natural migration?
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