Eiphosoma laphygmae, a solution for classical biological control of
e e the fall armyworm, Spodoptera frugiperda?
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ntroduction Resuls

* Spodoptera frugiperda (J.E. Smith 1757) is a neotropical 1. Native range of parasitoid E. laphygmae
Lepidopteran pest affecting maize and other crops

* |tarrived in Africa in 2016 and has since spread
throughout the continent and on to Asia and Australia

* Current management relies on insecticides, whereas
biocontrol might be more sustainable

e Larval parasitoid Eiphosoma laphygmae (Costa Lima)

(Hymenoptera: Ichneumonidae), often misidentified in B Field observation of E.laphygmac
literature as E. vitticole (Cresson), is such a potential Field observation made in north-east Mexico. |
unclear which state ig

classical biocontrol agent

) KnowI.nge o blology needs to be collated and Fig 2: Native range of Eiphosoma laphygmae (n=33)
specificity assessed

2. Parasitism rates from field studies

* Only sites where E. laphygmae occurred were selected
 Sampling techniques tend to underestimate parasitism rates
* Highly specific to S. frugiperda

* On average, 25.1% (n=18 locations) of all fall armyworm (FAW)
larvae were parasitized

 Mean parasitism rate by E. laphygmae was 4.8% (0.7% - 14.5%)

) * |n Mexico, a tendency was observed that E. laphygmae occurred
mainly in winter crops (Mérey et al. 2012)
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Systematic review with two keyword searches: L : oo :
Parasitism rate (%) of E. laphygmae on S.frugiperda
 (“Eiphosoma vitticole’ OR “Eiphosoma” on 11.11.2019 in Web of Science, Fig 3: Parasitism rate by Eiphosoma laphygmae on Spodoptera frugiperda at different
Agricola, CAB-Abstracts, Food Science & Technology Abstracts locations in the Americas (n=18)
*Sources: A= Cruz et al. 2010, B= Marenco and Saunders 2010, C= Jourdie et al. 2008, D=Molina-Ochoa et al. 2004,
« “Fiphosoma Iaphygmae") on 12.11.2019 in full text in googlescholar E=Cruz et al. 2009, F=Patel and Habib 1986, G=Wheeler et al. 1989, F= Silva et al. 2008
— 121 initial hits, we retained 44 papers in English, 3. Co-occurrence of other parasitoids
Portuguese, Spanish*
In fields where E. laphygmae Others
Conclusions naturally occurs: Meteorus sp
* Chelonus insularis is the ~ "Pomers Chelonus
* Highly specific to S. frugiperda in native environment oredominant parasitoid % [ oS
" Campoletis | e,
—> host range testing needs to be conducted followed by E. laphygmae  ojnea
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* Natural distribution restricted to the neotropics * E. laphygmae
- potential candidate for most of FAW-invaded Africa predominates in weedy;, o
. . ipnosoma
—climate matching necessary diverse fields whereas C. laphgymae
° ° ° ° ° ° . . ) ] 27% |
e Pre(.iomma.nt p.ara5|t0|(.i In vegetatlvely.dlver.se syste.ms insularis predominates in Fig 4: Mean contribution of Spodoptera frugiverda
- higher diversity of agricultural systems in Africa than in less weedy fields (Cortez- parasitoids to total parasitism of the three most
: : : : , dominant species in fields where Eiphosoma
the Americas is favourable for its establishment Madrigal 1998) laphygmae occured (n=24).

References

Cortez-Madrigal (1998). Impacto de malezas en el biocontrol de Spodoptera frugiperda (Lep: Noctuidae) en maiz. Revista Chapingo. Serie Ingenieria Agropecuaria, 1(1), 19-23.

Cruz, et al. (2010). Efficiency of chemical pesticides to control Spodoptera frugiperda and validation of pheromone trap as a pest management tool in maize crop. Revista Brasileira De Milho E Sorgo, 9(2).

Cruz et al. (2009). Monitoramento de parasitoides de lagartas de Spodoptera frugiperda (JE Smith) (Lepidoptera: Noctuidae) em municipios de Minas Gerais, Brasil. Embrapa Milho e Sorgo-Documentos (INFOTECA-E).

Jourdie et al. (2008). Identification of seven species of hymenopteran parasitoids of Spodoptera frugiperda, using polymerase chain reaction amplification and restriction enzyme digestion. Agricultural and Forest Entomology, 10(2), 129-136. TrO p e n ta g

Marenco & Saunders (1993). Parasitoides del gusano cogollero Spodoptera frugiperda (Lepdidoptera: Noctuidae) en maiz, turrialba Costa Rica. Manejo Integrado De Plagas (Costa Rica), 8(27), 18-13. ’

Meérey et al. (2012). Minor effects of two elicitors of insect and pathogen resistance on volatile emissions and parasitism of Spodoptera frugiperda in Mexican maize fields. Biological Control, 60(1), 7-15.

Molina-Ochoa et al. (2004). Natural distribution of hymenopteran parasitoids of Spodoptera frugiperda (Lepidoptera; Noctuidae) larvae in Mexico. Florida Entomologist, 87(4), 461-472. 9 - 1 1 S e pte m b e r 2 O 2 O
Patel & Habib (1982). Ocorrencia natural de aspergillus parasiticus em populacoes de Spodoptera frugiperda (Abbot & Smith, 1797) (Lepidoptera: Noctuidae) e sua trasmissao por insectos parasitos. Rev. Agric. Piracicaba, 57, 223-232. ’

Silva et al. (2008). Parasitoids associated with "Spodoptera frugiperda" (Lepidoptera: Noctuidae) in corn in the state of Maranhao, Brazil. Boletin De Sanidad Vegetal, Plagas, 34(4), 493-500.
Wheeler et al. (1989). Larval parasitoids and pathogens of the fall armyworm in honduran maize. Entomophaga, 34(3), 331-340.

Further references included in the systematic review are available at the Q code link above.



mailto:Tabea.Allen@bfh.ch
https://free.qr1.at/resources/free/lp/86007/2.pdf

