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FAW Biological Control in Sub-Saharan Africa
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Since the arrival of FAW in Africa, all categories of biological
control have been considered for the continent:

Table 1. Parasitoids recorded from 5. frugiperda in the field in African countries, as mentioned in the references.

Species! Biology? Countries References?
Dipt: Tachinidae
Drine quadrizonula (Thomson) Larval-{pupal) Benin, Ghana Mozambique, Uganda, Zambia bd fk
Drino sp. Larval Burkina Faso c
Entomologia Generalis Early Access Exortsta larvarwn (L) Larval Ezypt °
Published online October 2022 Rev‘ew Artic'e Drino imbgrbu (Wiedemann) Larval Ethiopia, Kenya m
v - (= Paiexorista zonata (Curran))
e 0 e Sturmiopsis parasitica (Corran) Larval-pupal Uganda 1
oY NG Hym: Braconidae
Bracon sp. Larval Ghana i
- Chelonus bifoveolatus Szépligeti Egg-larval Benin, Burkina Faso, Ghana, Senegal, befilo
Invasiveness, biology, ecology, and management of the fall , Uganca Zambia
- Chelonus cmmcncu!m: Cameron Egg-larval Kenya, Zambia fim
armyworm, Spodoptera frugiperda Gl e (Thorson) P e °
Coccygidium luteum (Brolle) Larval Benin, Burkina Faso, Camercon, Ethiopia, abcefilm
Ghana, Kenya, Mozambique, Tanzania,
Uganda, Zambia
Marc Kenis', Giovanni Benelli2*, Antonio Biondi?, Paul-André Calatayud®, Roger Day?, ot epe e Tiama snd Fsbor el Besin, Cameroon, Esioia, Ghars, Kenga, st
Nicolas Desneux8, Rhett D Harrison’, Darren Kriticos®, lvan Rwomushana$, Johnnie ottt Gitidon o ;::m, Zambia ]
van den Berg?, Francois Verheggen'®, Yong-Jun Zhang'!, Lakpo Koku Agboyi'?, ggjzzf:m’* (Cameran) o g;;:m :
Régis Besmer Ahissou'3, Malick N Ba'4, Julio Bernal's, Adeney de Freitas Bueno's, Diolcogaster sp. Larval Uganda 1
= Meteorus sp. Larval-pupal Uganda 1
Yves Carriére'?, Geraldo Andrade Carvalho'®, Xue-Xin Chen, Lizette Cicero?, Meteoridea testacea (Grangee Luralpopsl  Benin, Ghasa bi
Hannalene du Plessis®, Regan Early?!, Patrick Fallet?2, Komi K M Fiaboe?®, o o) sz :
24 25 26 27 Hym.: Eulophidae
Dnyaneshwar M Firake?4, Georg Goergen?, Astrid T Groot?$, Raul N C Guedes?, ouptocts oo (Feriie) Lt Nierin, Zammbin o
Ankita Gupta?®, Gao Hu?, FN Huang®, Lara R Jaber?®', Edi A Malo®, Christina B Hym: Ichneumonidae _
Charops sp. | C. cf. diversipes Roman Larval Benin, Cameroon, Ghana, Mozambique, abdel
McCarthy?®, Robert L Meagher, Jr3¢, Samira Mohamed?, David Mota Sanchez®*, Rodney Niger, Uganda
. . o 9 a Charops ater Szépligeti Larval Kenya, Tanzania m
N Nagoshi3, Nicolas Négre37, Saliou Niassy35, Noboru Ota®, Casper Nyamukondiwa?, il Larra Zeaabin :
Celso Omoto?®*, Subba Reddy Palli*®, Roman Pavela*!, Ricardo Ramirez-Romero, e e et Lo Pepsl  Beatn Ghass Morsmbique, Zembia ber
Julio C Rojas®, Sevgan Subramanian®, Bruce E Tabashnik'’, Wee Tek Tay?, e ot (5 k o i) .
Eduardo Gabriel Virla*®, Su Wang¥, Trevor Williams*, Lian-Sheng Zang*, Hym; Scelionidae _ - B
2 e Telenomus remus Nixon Egg Benin, Cameroon, Cdte d'Ivoire, Ghana, abghjjklm
Lisheng Zhang'', and Kongming Wu'! Kenya, Niges, Nigeria, Uganda, South Africa
Tanzania, Zambia
Hym: Trichogrammatidae
Trichogramma chilonis (Ishi) Egg Camerocn, Kenya a.g.m
Trichogramma mwarzai Schulten and Feijen  Egg Tanzania, Zambia g0
Trichogramma sp. Egg Benin, Ghana b
Trichogrammatoidea lutea Egg Zambia n
Trichogrammatoidea sp. Egg Niger dj
Nematoda: Mermithidae
K NOWL EDGE FOR L I FE Undets d M thid: Larval Burkina Faso, Senegal, Zambia c,fo

Parasitoids may be wrongly identified in the source reference, and different rows may refer to the same parasitoid species.

Host stage attacked and killed

33 = Abhane et al. 2021, b= Asbovi et al. 2020 ¢ = Ahizzon et al. 2021c. d = Amadou et al 2018 & = Canico et al. 2020, f= Durocher



Since the arrival of FAW in Africa, all categories of biological
control have been considered for the continent:

 Augmentative/inundative biological control with parasitoids
(mostly egg parasitoids)
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Since the arrival of FAW in Africa, all categories of biological
control have been considered for the continent:

 Augmentative/inundative biological control with parasitoids
(mostly egg parasitoids)

 Biopesticides based on entomopathogens (virus, bacteria,
fungi, ...) and nematodes
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Since the arrival of FAW in Africa, all categories of biological
control have been considered for the continent:

 Augmentative/inundative biological control with parasitoids
(mostly egg parasitoids)

 Biopesticides based on entomopathogens (virus, bacteria,
fungi, ...) and nematodes

 Conservation and enhancement of local natural enemies (e.qg.
through intercropping, use of fish soup, etc.)

Photo: Thomson Reuters Foundation/Charles Mkoka




Since the arrival of FAW in Africa, all categories of biological
control have been considered for the continent:

 Augmentative/inundative biological control with parasitoids
(mostly egg parasitoids)

 Biopesticides based on entomopathogens (virus, bacteria,
fungi, ...) and nematodes

 Conservation and enhancement of local natural enemies (e.qg.
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« Classical biological control through the introduction of natural
enemies from the Americas
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Since the arrival of FAW in Africa, all categories of biological

control have been considered for the continent:

 Augmentative/inundative biological control with parasitoids -
(mostly egg parasitoids)

 Biopesticides based on entomopathogens (virus, bacteria, | Well covered
fungi, ...) and nematodes by other talks

 Conservation and enhancement of local natural enemies (e.qg.
through intercropping, use of fish soup, etc.)

—_—

« Classical biological control through the introduction of natural
enemies from the Americas
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Classical biological control
Introduction of a natural enemy of exotic origin to control a

pest, usually also exotic, aiming at a permanent control of
the pest

In Africa, several big successes of classical biological control

Cassava mealybug Papaya mealybug

Mango mealybug Cassava green mite

(C) G. Goergen
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Classical biocontrol of FAW is not easy

oFAW is a pest in its area of origin

e|ln America, FAW natural enemies do not
seem to play a major role (according to
literature)

eln Africa, FAW is already attacked by a
complex of parasitoids and other natural
enemies
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Classical biocontrol of FAW is
not easy

But worth trying:

e FAW is still a big issue in Africa with huge amount of
pesticides used on maize causing serious impacts on
livelihood including human health.

eEven a general decrease of population levels by
10-20% would have huge benefits at continental
scale

e Total control is not necessary. Minor damage
usually does not result in yield losses

e CBC is at no cost for farmers.
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Classical biocontrol of FAW is
not easy

But worth trying:

e Population levels are usually lower in the
Americas, where the role of natural
enemies Is often underestimated

e Following classical biological control,
some invasive pests become less
damaging in their area of introduction
than in their area of origin
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FAW has many natural enemies in America

o

H. Gross, Bugwood.org

Embrapa

G. Goergen
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https://www.insectimages.org/browse/detail.cfm?imgnum=1739053#collapseseven

FAW parasitoids in the Americas

Main criteria used for the selection of CBC agents
 Efficiency in all environments (+ frequent and + abundant)
« Specificity

« Climatic suitability

« Empty niche in the area of introduction
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FAW parasitoids in the Americas
(literature and own surveys)

J.E.OHara o

Lespesia archippivora Aleiodes laphygmae

Q [ Abundance/
S Kkkokk Kkkk Kk *kkk Kkkk *kk *kk
& | Frequency
| -
O | Specificity *k Kok * * * * *k
Bolivia *kok Kk *(%%) Kk *k
Nicaragua *kk * * * *k Kk (%)
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Chelonus insularis

The most abundant and frequent parasitoid of FAW in
North, Central and South America .....

But not very specific

Other Chelonus spp. are important parasitoids of FAW in
Africa and Asia
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Eiphosoma laphygmae

One of the most abundant parasitoids in the
Americas but regional variations

Most specific parasitoid of FAW

« Only two other hosts mentioned (once) in the literature (errors??)

« Host specificity screening in quarantine in Switzerland and Pakistan
16 species tested, among which 4 Spodoptera spp. No positive
results.

No congeneric species on FAW in Africa and Asia
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Eiphosoma laphygmae

Issues

« Rearing methods need improvement

« Establishment of a quarantine rearing in Africa failed so
far

 New strains needed
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Campoletis sp.

Most abundant parasitoid of FAW at high
elevations

« Taxonomy unclear
* From the literature not specific

« Specificity presently being assessed at CABI
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