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High biodiversity in the Neotropical region
Biological Control Agents

Photos: Yelitza Colmenarez
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Information Sharing
Biological Control in the Caribbean

https://www.cabi.org/bookshop/book/978178
9242430/

https://www.cabi.org/bookshop/book/9781789242430/
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Biological Control in the Caribbean

● Parasitoids are most often used, 
followed by predators, while microbial 
agents are limited. 

● Barbados has regularly served as 
provider of natural enemies for other 
islands in the Caribbean. 

● The island faced at least 25 arthropod 
invasions of pests since 2000, stressing 
the need of biocontrol solutions.https://www.cabi.org/bookshop/book/978178

9242430/

https://www.cabi.org/bookshop/book/9781789242430/
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Biological Control of plant diseases - Caribbean

https://www.researchgate.net/publication/263070103_Control_Biologico_de_E
nfermedades_de_Plantas_en_America_Latina_y_el_Caribe

https://www.researchgate.net/publication/263070103_Control_Biologico_de_Enfermedades_de_Plantas_en_America_Latina_y_el_Caribe
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Biological control agents
How frequently Do farmers use them?
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Bioproducts vs Conventional method of control
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95,2% are Arthropods, 10 Nematodes specie e 1 Mollusca.

Among the Arthropods:

- 52,2% (120 specie) are Hymenoptera,

- 13,1% (30 species) are Acari,

- 12,2% (28 species) are Coleoptera

- 8,3% (19 species) are Heteroptera van Lenteren (2012)

Availability of Biological Control Agents

Van Lenteren (2012), 230 (250) Bio-products
are availabe worldwide.

Despite the Biodiversity and potential for Biological control, the
commercialization of Biocontrol Agents remains to be a key factor
to increase its utilization.
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Biological Control vs commodities
Sugar Cane 

Cotesia flavipes (Hymenoptera: Braconidae) attacking Diatraea saccharalis

 High efficiency of control

 More than 3.3 millions 

of hectares treated with 

C. flavipes only in Brazil 

(Parra, 2015).

 Applied in big areas

(Photo: Divulgação/BUG/Heraldo Negri)
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Challenges: Calendar of application and 
technology of application of pesticides 
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Entomopatogens – Case study Brazil

TrichodermaMetarhizium

Baculovirus
Bacillus

Beauveria
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Source: Parra, 2015

Studies has showed Baculovirus presented a 
reduction in use due negative effects in its 
performance caused by  high temperatures and 
very intense irradiation – New formulation is needed 
to help facing these problems at field level
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Examples of Biological Control Programmes
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Diaphorina Citri - (Hemiptera: Psyllidae) vector 
of Citrus greening disease

Adult Nymph
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Monitor of the vector – Symptoms of the disease

Source: University of Florida
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Diaphorina Citri
Biological Control Programme

Tamarixia sp. (Hymenoptera: Eulophidae)

Tamarixia radiata
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Diaphorina Citri
Biological Control Programme

Through the 
multiplication at the 
field and dispersion to 
other places including 
also with Good 
Agricultural practices, 
the suppression of the 
population of the vector 
and reduction of the 
disease  incidence was 
obtained
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● 1999  Cuba  2001  Caribe USA  Central 
America.

● It is a polyphagous insect that attacks several species 
of plants, including economically important tropical 
fruits (especially papaya) and ornamental plants.

● The life cycle takes about 24 to 30 days to complete

● High reproduction rate (females can deposit up to 600 
eggs) and produces up to 15 generations / year.

● During feeding the insects inject a toxin that atrophies 
the growth of the leaves, the inflorescences and the 
young fruits.

Paracoccus marginatus
(Hemiptera: Pseudococcidae)

Foto: Yelitza Colmenarez
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Paracoccus marginatus
(Hemiptera: Pseudococcidae)
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Predators of Paracoccus marginatus reported

Lestodiplosis sp. (Diptera: Cecidomyiidae) Cycloneda sanguinea Cryptolaemus montrouzieri
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Parasitoids of Paracoccus marginatus
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Acerophagus papayae (Hymenoptera: Encyrtidae)

Anagyrus loecki
(Hymenoptera: Encyrtidae)

Parasitoids of P. marginatus



KNOWLEDGE FOR LIFE

Biological Control Programme of Papaya mealybug 
(P. marginatus) – Field releases
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Biological Control Programme
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Fig. 3: Trend in papaya mealybug calls for the period Jan 2001- Dec 2003
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Biological Control programme of Sago Palm Scale,
Aulacaspis yasumatsui (Hemiptera: Sternorrhyncha: 
Diaspididae)
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Female

Male

Female
Source: University of Florida

Aulacaspis yasumatsui
(Hemiptera: Sternorrhyncha: Diaspididae)
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Larvae

Pupa

Coccobius fulvus (Hymenoptera: Aphelinidae)

Source: University of Florida

Parasitoid of Aulacaspis yasumatsui



KNOWLEDGE FOR LIFE

Female
Male

Cybocephalus binotatus (Coleoptera: Nitidulidae)

Predator of Aulacaspis yasumatsui
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Biological Control

Source: University of Florida

Larvae predator- Coleoptera
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Recovery of adults at the field
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Recovery of adults at the field
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Citrus leafminer Damage

First larvae instar- Susceptible stage 
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Biological Control Programme

Ageniaspis citricola
(Hymenop.: Encyrtidae) 

Cirrospilus sp. (Hymenop.: Eulophidae) 
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Field monitoring - Necessary to assess damage level and 
the appropriate time for application of Biological Control 
Agents
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Integrated Pest Management –
Biological Control - is a solution for 
sustainable agricultural production 
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Field guide of Natural Enemies for farmers
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Final Considerations

● High potential for the use of Biological Control in the Caribbean

● It will be important to report-document the successes on 
Biological Control programmes that have been implemented in 
different Caribbean Islands, in order to replicate those models to 
other countries

● The multiplication and distribution of natural enemies at the 
national and regional level are important factors which can 
influence the implementation of biological control in the region

● It’s important to keep training extension officers and farmers on 
Biological Control, its requirements and technology of 
application, in order to increase its adoption at field level
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