
KNOWLEDGE FOR LIFEKNOWLEDGE FOR LIFE

Biological Control & Management of Invasive
Species

Presentation heading here
2nd line if needed

Dra. Yelitza Colmenarez- CABI América Latina

October  2020



KNOWLEDGE FOR LIFE

CABI is a not-for-profit science-based 
development and information 
organization 

what is CABI?
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CABI addresses issues of global 
concern such as food security, 
through science, information and 
communication

what does CABI do?
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CAB International (CABI) – 50 Member Countries

Anguilla                      Australia                   Bahamas                Bangladesh                Bermuda       Botswana               British Virgin                  Brunei
Islands                  Darussalam

Burundi                        Canada                     Chile                          China                     Colombia                Cote d’Ivoire                  Cyprus                   DPR Korea  

Philippines                 Rwanda                  Sierra Leone                Solomon                South Africa       Sri Lanka                  St Helena                Switzerland 
Islands

Tanzania                  Trinidad &                   Uganda                       United                      Vietnam  Zambia                     Zimbabwe
Tobago                                                       Kingdom

Malaysia                  Mauritius                  Montserrat                  Myanmar            The Netherlands     Nigeria                      Pakistan                Papua New
Guinea

Gambia                       Ghana                    Grenada                    Guyana                        India     Jamaica                      Kenya                      Malawi



International Organization of Biological 
Control 

Neotropical Sub Regional Section
IOBC - NTRS
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Coordinated work with Ministries of Agriculture - NPPOs -
RPPOs
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What factors affect food security worldwide?

Population growth Reduction of arable land

Climate change

Which one Do you think would be more significant? 



• High Biodiversity

• Intense trade

• Movement of people 
and products

• New species 
introduced

Latin America &
Caribbean
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Papayae
mealybug

Citrus leafminer

Rhynchoporus
ferrugineus

Bactrocera carambolae

Rastrococcus
invandens

Helicoverpa
armigera

Red Palm Mite

Anastrepha obliqua

Lethal Yellowing

Scirtothrips dorsalis Tropical Race 4 Sago Palm Scale
Neoleucinodes
elegantalis

Drosophila 
Suzukii

What factors affect food security worldwide? 
Invasive Species
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Table: The number of species encountered reported exotic, or exotic naturalised / invasive in the Caribbean, presented by 
country. Exotic = known to be present in the Caribbean in cultivation, captivity or in the wild. Naturalised = known to be 
established in the wild in at least one Caribbean country. Invasive = established in the wild and reported to be spreading, and 
/ or regarded as a threat to a native species, ecosystem or causing a socio-economic impact. Kairo, et al., 2003 (CAB 
International). 
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Enhanced Invasive Species Compendium

www.cabi.org/isc
Enhancements
● Species “portals”
● Improved mapping
● Toolbox

● Horizon scanning
● Pest risk analysis (PRA)

● Resources
● Diagnostics
● Communication materials
● Data

● Abstracts
● News

http://www.cabi.org/isc
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Targeted users: risk assessors, plant protection 
officers, quarantine officers, protected area 
managers and researchers 
Potential threats can be prioritized by: 
• habitats
• pathways
• plant hosts  
• plant parts in trade 
• taxonomic group
Results output as a list with links to datasheets in 
the ISC and CPC. Exportable as .csv for  analysis
https://www.cabi.org/horizonscanningtoolSupported by USDA

https://www.cabi.org/horizonscanningtool
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1. Bactrocera carambolae (Diptera: Tephritidae)
2. Mal de Panamá- Fusarium oxysporum f. sp. cubense (race 4) en Banana –-

Hongo
3. Prodiplosis longifila (Gagne) (Diptera: Cecidomyiidae)
4. Banana bunchy top virus - (BBTV) – Virus
5. Coffee berry disease -Colletotrichum kahawae - Fungus
6. Haematobia irritans (Diptera: Muscidae)
7. Zebra Chip –Candidatus Liberibacter solanacearum – Bacteria – Transm. Bactericera

cockerelli
8. Lethal Yellowing - Phytoplasma
9. Phytophthora pod rot : Phytophthora megakarya - Fungus
10. African cassava mosaic virus - (ACMV) - Virus
11. Banana: Xanthomonas wilt- Xanthomonas campestris pv. Musacearum - Bacteria
12. European Canker of apples - Neonectria galligena - Bacteria
13. Frosty pod rot: Moniliophthora roreri - Fungus
14. Tomato ringspot vírus - Virus
15. Pantoea stewartii subsp. stewartii en Maíz - Bacteria
16. Vascular-streak dieback (VSD) in Cocoa: Oncobasidium theobromae - Fungus
17. Pseudomonas savastanoi pv. Phaseolicola en frijol  - Bacteria
18. Bacteriosis Vascular del arroz - Xanthomonas oryzae pv. Oryzae - Bacteria
19. Swollen shoot virus (CSSV)  in Cocoa: transmitted by Planococcoides njalensis –

Virus
20. Plum box vírus en Durazno - Virus
21. Sudden oak death - Phytophthora ramorum - Fungus
22. Chancro Resinoso del Pino - Pitch canker disease in Pine - Fusarium circinatum -

Fungus

Prioritization of pests and diseases
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The global scenario- Climate change
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Climate change effects – Different aspects
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PRISE- Early warning systems
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Source: Amaro & de Morais, 2012

The potential dispersion of R. indica
to other regions of South America 
could seriously impact the cultivation 
of coconuts, bananas, exotic and 
native palms and tropical flowers 
such as the Heliconiaceae.

Modeled Potential distribution of 
RPM in South America using Maxel
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Source: Silva (2010) and Halpern et al. (2008)
Elaborated by: Marinho-Prado et al. (no prelo). EMBRAPA Territorial

Presence of Bactrocera carambolae and potential regions for the establishment of the specie 
around the world 

Climatic conditions and predicted climate change 
Vs

Potential establishment areas around the world
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More suitable areas for the 
occorence of 
Thaumastocoris peregrinus

Source: EMBRAPA Territorial,  IBGE (2013); INDE 
(2010); INMET (2016)
Elaborated by: Pessoa et al. (2016)

Prevention of entry and contingency actions for quarantine pest 
in Brazil – Influence of predicting increasing temperatures
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More suitable areas for the 
occorence of 
Thaumastocoris peregrinus

At least 1 month with Max Temperature 
between 27 and 31oC

Source: EMBRAPA Territorial, IBGE (2013); INDE 
(2010); INMET (2016)
Elaborated by: Pessoa et al. (2016)

Prevention of entry and contingency actions for quarantine pest 
in Brazil – Influence of predicting increasing temperatures
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Loss to the world economy as a result of invasive non-native 
species is estimated at 5% of annual production

The costs: A global problem…

Global costs estimated at > $1.4 trillion USD
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Food Security
• Invasive weeds can reduce crop yields 

and stock carrying capacity by 90%

Health
• Major impact on humans and animals

Gender
• Weeding is a back-breaking and time 

consuming task often performed by 
women

Trade
• 40% of EU Border Rejections due to 

pesticide residues

Biodiversity
• Biggest threat after habitat loss

KNOWLEDGE FOR LIFE
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Farmer´s first response to 
pests and diseases affecting 
crops = chemical control

Problems with technology of 
application

Farmers tend to use the same 
i.a or products of the same 
chemical group for an 
extended period of time

What factors affect food security worldwide?
Food Safety - Sustainable production
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Resistant Arthropods Leading the Global List

Common Name Species Order No. active 
ingredients

Two Spotted Spider Mite Tetranychus urticae Acari 79

Diamondback Moth Plutella xylostella Lepidoptera 76

Green Peach Aphid Myzus persicae Hemiptera 68

Colorado Potato Beetle Leptinotarsa decemlineata Coleoptera 48

Silverleaf Whitefly Bemisia tabaci Hemiptera 39

European Red Mite Panonychus ulmi Acari 38

Cotton Aphid Aphis gossypii Hemiptera 37

Cotton Bollworm Helicoverpa armigera Lepidoptera 33

Tobacco Budworm Heliothis virescens Lepidoptera 33

Egyptian Cotton Leafworm Spodoptera littoralis Lepidoptera 30

Source: Arthropod Pesticide Resistance Database – Michigan State University  (2015)
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Potential for the Use of Biological Control in LAC
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Neotropical Region– High Biodiversity
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Neotropical Region

High Biodiversity and high potential for the implementation of 
biological control programs
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Helicoverpa armigera (Lepidoptera: Noctuidae)

● It was introduced in Brazil in 2013 - Czepak et al. (2013)
● It caused significant economic losses attacking key commodities in the country: 

Soybean, Cotton, corn, among others. 
● Despite the efforts to control the pest with chemical control farmers did not get a 

good control, this was a favourable situation for the use of Biological Control 
agents. 

● More than 2 billions of USD lost in Europe (Ávila et al., 2013)

http://www.google.com.br/url?sa=i&rct=j&q=helicoverpa%20armigera&source=images&cd=&cad=rja&docid=6MGN_grSkBH-_M&tbnid=MaHRI_OZht-UxM:&ved=0CAUQjRw&url=http://en.academic.ru/dic.nsf/enwiki/4007166&ei=QlT3UaSuGILq8gS1s4H4DQ&bvm=bv.49967636,d.eWU&psig=AFQjCNEtUHyZIUBpiRo5vgrc8c6WzCzOcQ&ust=1375249846517218
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Helicoverpa armigera (Lepidoptera: Noctuidae)
Distribution

CABI, 2018
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Change of practices of control
Chemical vs Biological Control
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Helicoverpa armigera (Lepidoptera: Noctuidae)
Management

● The biological control program of H. armigera
has been implemented with the use of 
inundative releases of Trichogramma
pretiosum.

● After its introduction to Brazil the adoption of
Biological Control as control method
increased due the difficulties in controling the
pest with chemical control.

● Cultural practices and use of
Entomopathogens are part of the IPM
package of control

Trichogramma pretiosum
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Tuta absoluta (Meyrick, 1917)

● Family: Gelichiidae

● Order: Lepidoptera  

● Class: Insecta

● Phylum: Arthropoda



KNOWLEDGE FOR LIFE

●Attacks all aerial parts of the host
●Can be spread by seedlings,   
●Economic impact
● Increase in the cost of tomato 

production (additional costs for crop 
protection)

●Yield loss (lower marketable production) 
and because it is very challenging to   
control the pest and limit its spread.

Tuta absoluta damage
Tomato leafminer
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Management of T. absoluta
Biological Control

+

Weekly release of the parasitoid
100.000 300.000 parasit./ hectare

Bacillus thuringiensis
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Parasitoids of eggs
Trichogramma spp. Trichogrammatidae Hym.

Anastatus sp Eupelmidae Hym.
Arrhenophagus sp. Encyrtidae Hym.
Copidosoma sp. Encyrtidae Hym.
Copidosoma desantisi
Copidosoma hoehleri

Encyrtidae
Encyrtidae

Hym.
Hym.

Potencial vs Use

Natural Enemies of Tuta absoluta
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Predators reported: Van Lenteren (2016)
Campyloneuropsis infumatus Miridae
Engytatus vaians
Maccroplophus basicornis

Miridae
Miridae

Hem.
Hem.
Hem.

Orius insidiosus
Geocoris punctipes

Anthocoridae
Geocoridae

Hem.
Hem.

Potencial vs Use
Naturales enemies of T. absoluta
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Red Palm Mite – Raoiela indica (Acari: Tenuipalpidae)

● It was introduced in the Caribbean in 2004 and rapidly spread to several 
Caribbean countries, United States of America, Mexico, Venezuela, Colombia 
and Brazil.

● Cause significant damage in Coco production in the Caribbean, affecting also 
the Banana production in the region
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Red Palm Mite – Raoiela indica (Acari: Tenuipalpidae)
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● One of its natural enemies (predatory mites) 
appears to have been introduced with the pest, 
identified as Amblyseius largoensis

● Other predators identified as N.E of the pest 
as Chrysopa sp., but limited availability in the 
market

Amblyseius largoensis

Red Palm Mite – Raoiela indica 
(Acari: Tenuipalpidae)
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Integrated Crop Management 
Sustainability, Food Security and Food Safety
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Multidisciplinary collaboration platform

Biological Control as part of Integrated Pest  
Management
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Didactic material - IPM



Technology transfer: Familiarization with Technology of
Aplication of Bioproducts
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Programme Plantwise
www.plantwise.org
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Technical assistance–Knowledge and familiarization with 
IPM and  Biological Control agents

● Training of extension officers in biological control: sustainable control 
methods, application technology and Integrated Pest Management. 
Technology transfer to producers.
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Plant Clinic service

Technology transfer
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BioProtection Portal- an online tool that 
facilitates the identification, supply and 
application of bioproducts
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Continuous Farmers training
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Sustainable approaches can significantly reduce 
the negative effects of conventional systems while 

contributing to increased Food Security and 
Food Safety 



Join forces - Surveillance and detection 
Early awareness system

Invasive Species
Necessary to establish 
partnership in order to have a 
regional approach

Development a platform for 
information exchange 
between NPPOs – Scientific 
community



We would like to acknowledge the contributors:

We gratefully acknowledge the funding provided for this research 
by the following organizations and agencies: 

Plantwise Caribbean countries, ESALQ, FUNDECITRUS, DFID, SDC, GEFF
We also gratefully acknowledge the support of CABI member countries 

who host and facilitate CABI’s operations in the Caribbean.

Ministry of 
Agriculture, 

People’s Republic 
of China

CABI is an international intergovernmental organisation, and we gratefully acknowledge 
the core financial support from our member countries (and lead agencies) including:



KNOWLEDGE FOR LIFE

xie-xiezikomothank you urakoze terima kasih
ke itumetse

dhanyawaad

merci efharistóشكرا جزیلا
takkiitos

शुिक्रया
ありがとう gracias zikomo

danke
asante

obrigado

KNOWLEDGE FOR LIFE
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