BIOLOGICAL CONTROL PROGRAMS
FOR FALL ARMYWORM Spodoptera
frugiperda ON MAIZE




Spodoptera frugiperda

Spodoptera frugiperda: native pest from Americas
Main pest in crops as maize and sorghum

Secondary pest in tomato, cotton, rice, common bean, wheat and several
vegetables

Brazil: Spodoptera spp. complex: S. cosmioides and S. eridania
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Spodoptera complex

S. frugiperda
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Corn, Soybean, Cotton,
Tomato, Potato, etc.
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Spodoptera frugiperda global distribution

Invasive

1
Native range

Source: CABI 2017
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Spodoptera frugiperda and key Crops in Africa

Country with Fall
Armyworm present

; Number of key crops
g 3 (maize, sorghum, rice)

Source: CABI 2017



Spodoptera frugiperda damage on
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Research Institutions partners in Brazil
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Biological Control Companies partners in Brazil
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Métodos de Controle de Pragas Lida.
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Proposal: Sampling parasitoids of S. frugiperda in Latin

America

Goals with this work

e To study parasitoid complex of S. frugiperda in
non-sprayed conditions in its native range on
maize

e Select parasitoids for classical biological control
in Africa and shipment of the most promising
species to Africa
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Biological control programs
Eqgg parasitoids

Trichogramma

Generalist
Aggressive

Large scale breeding




Biological control programs
Eqgg parasitoids
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Trichogramma sp.
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Biological control programs
Eqgg parasitoids




S, s
Jha)

Botucatu, SP, Brazil

b UJUURC AT o7 o e wusuvlwnabé <

L oZvdesE




Biological control programs

Eqgg Parasitoids

Despite the difficulty
of Trichogramma
spp. in controlling

Spodoptera spp.




Biological control programs

Eqgg parasitoids

Trichogramma pretiosum Scale of notes
3.5 - ; . . . 0 = no injury
releasing and insecticides ]
> ) ) 1 = grazed plants
3 - association in maize 2 = bored plants

3 = torned plants
4 = heart damage
5 = heart destroyed
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Preview 3 days after release 6 days after release
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Biological control programs
Eqgg parasitoids

ociation




Biological control programs

Egg paras:to:ds

Parasitism (%)

Foto: ggg_gl =

Goulart et al. (2011)

Association of egg parasitoids




Biological control programs

Eqgg parasitoids

1-T. pretiosum 60,000 (2x)+ 20% Telenomus remus

6 - 2 — T. pretiosum 120,000 (3x)
3 - T. pretiosum 180,000 (3x)
4 — Chemical control
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Control of Spodoptera frugiperda in maize

2016/2017



Biological control programs

Eqgg parasitoids

1-T. pretiosum 60,000 (4x)
6 - 2 - T. pretiosum 60,000 (3x) + 20% Telenomus remus
3 — Chemical control

Damage Score
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Control of Spodoptera frugiperda in maize

2015/2016



Biological control programs
Pupae Parasitoids

Pupae parasitoids HYMENOPTERA: EULOPHIDAE
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Biological control programs

Pupae Parasitoids

Generalist - several species

Palmistichus elaeisis
Trichospilus diatraeae

Tetrastichus howardii
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Biological control programs

Microbials: entompathogenic virus STNPV

Baculovirus

virions

0.5 microns
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Biological control programs

Microbials: Bacillus thuringiensis

Bt endospores

¢{ Btcrystalline toxin
> Bt whole bacteria

O  Normal gut bacteria

Scanning electron
microscope image of Bt
showing whole bacteria
(green), endospores
(violet), and crystal
protein toxins (red).
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Within minutes, the toxin binds to

specific receptors in the gut wall,
and the caterpiller stops feeding.
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Within hours, the gut wall breaks down
allowing spores and normal gut bacteria
to enter body cavity.

Dead cabbage looper.
Those killed by BT may
turn black and/or

become shrivelled. http://thailand.ipm-info.org/bt/
Bt_Basics.htm
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Questions?
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