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� Located in Brasilia

� Biological Control section: 
� 20 research scientists

� projects on insect ecology, 
semiochemicals, microbial control

of plant pathogens and insects

EMBRAPA Genetic Resources
and Biotechnology

Empresa Bra sileira de P esquisa A gropecuária
(Brazilian Agricultural Research Corporation)

44 research stations across the country
2,300 scientists (>70% PhDs)



Latin America

(all of the Americas south of the United States)

• Countries in the Americas where languages derived from
Latin are spoken
– Spanish, French, Portuguese 
– 20 countries
– Diversity: social-economical, cultural etc…



Insect Microbials in LA
Agriculture and Forestry

• > 100 commercial microbial insecticides

• Treated area
– Unofficial estimates: ca. 2.5-3 million ha / year

• Main agents
– Bacillus thuringiensis (BT)
– Baculoviruses

– Entomopathogenic fungi (EF)

Sources: Faria and Wraight (2007), 
Alves and Lopes (2008)



Insect Microbials in LA

• Bacterial insecticides 
– stable demand in recent years
– usually imported from large-sized companies in developed countries

• Viral insecticides
– decreasing demand
– produced by medium-sized companies (and farmer’s cooperatives) in just 

a few countries

• Fungal insecticides
– increasing demand
– produced by cottage industries (including farmer’s cooperatives) in most 

countries, although larger operations can be found



Photo: Leopoldo Hidaldo Díaz

Center for the Production of Entomophages
and Entomopathogens (CREE) - Cuba

Cottage industries:
Local (small) production
Low-tech production systems
Unformulated products
Lack of marketing and post-sale strategies



Bacillus thuringiensis vs. lepidopteran pests

• Latin America
– Bt varieties*: kurstaki and/or aizawai
– 8-10% of global Bt usage
– 1.1 million ha / year
– vegetable crops, cotton, corn, pastures

and forests

Mexico
• ca. 500,000 ha / year
• 4-10% of insecticide-treated area

successes

Bacillus thuringiensis
> 80-90% control

Source: Polanczyk et al. 2008
*Limited use of variety tenebrionis for control of coleopterans



Baculovirus vs. Anticarsia gemmatalis

(Lepidoptera: Noctuidae)

• Developed by EMBRAPA Soybean
• Technology transferred to Paraguay, 

Uruguay, and Mexico
– Brazil: 350,000 ha / year

(down from 2 million ha/yr a few years ago)

– Paraguay: 150,000–200,000 ha / year

successes

Chemical insecticides
> 90% control
> US$ 2 / ha

Baculovirus anticarsia
> 80% control
US$ 1.3-2.0 / ha Source: Daniel Sósa-Gomez et al. 2008, 

personal communication

Photo: Rogério Lopes



Metarhizium anisopliae vs. spittlebugs (Hemiptera: 

Cercopidae)

• Sugarcane and pastures

successes

Chemical insecticides
> 90% control
US$ 102.00 / ha

Mycoinsecticides
50-60% control
US$ 20.00 / ha

Mexico, Costa Rica, Honduras, Nicaragua, Panama,
Guatemala, Venezuela, Colombia, Brazil



Brazil
0.7 million in sugarcane
0.1-0.2 million in pastures

Pastures: genus Brachiaria

Photos: Rogério Lopes



Smaller microbial control programs

• “Small” does not mean “less important”
– “small” microbial control programs are very important to their users

• Cuba
– 264 CREEs
– Beauveria bassiana, Lecanicillium spp., M. anisopliae
– Bacillus thuringiensis (locally produced)
– Area treated with biologicals: ca. 700,000 ha
(see presentation by Leopoldo Hidalgo Díaz)

successes



Smaller microbial control programs

• Guatemala/Nicaragua: Baculoviruses vs. Spodoptera spp., Trichoplusia ni, Plutella
xylostella

• Colombia/Brazil: Baculovirus vs. cassava hornworm (Erinnyis ello)

• Peru: Baculovirus vs. potato tuber moth (Phthorimaea operculella)

• Peru/Bolivia: Beauveria brongniartii vs. Andean potato weevil (Premnotrypes spp.)

• Colombia/Costa Rica/Nicaragua: Beauveria bassiana vs. coffee berry borer
(Hypothenemus hampei)

• Cuba/Brazil: B. bassiana vs. banana weevil (Cosmopolites sordidus)

successes

Source: Alves et al. 2008



Photo: Roberto Alves
15,000 ha / year

“ Sporothrix insectorum ” vs. 
rubber tree lacebug ( Leptopharsa heveae )



Insect microbial-treated area is proportionally small

(even for crops with successful use of biological control)

Brazil
– Sugarcane

8 million ha
ca. 0.7 million ha treated with M. anisopliae (8.8%)

– Soybean
23 million ha
ca. 0.35 million ha treated with baculovirus (1.5%)

Lower than desirable adoption



General reasons for low adoption 
of microbials in LA

– Farmer’s preference for products possessing broader spectrum, knock-
down effect, low price and efficiency

– IPM is understood as chemical rotation (and not as a holistic approach)

– No registration requirement / lack of law enforcement in some countries
• Predominance of non-formulated, low-quality microbials (specially EF) 

– Unavailability of good products in most countries (specially EF)
• Low investment in R&D

• Shortage of trained scientists



BT – reasons for low adoption

– Competition with lower-cost, broader-spectrum, foliar-persistent chemicals

– Competition with GM crops in Argentina and Brazil
• Field crops: cotton, corn

– Short foliar persistence due to UV intolerance and rainfalls

failures



Baculovirus anticarsia – reasons for low adoption

– Competition with broad-spectrum chemicals (pyrethroids)

–
– Increase in population of secondary lepidopteran pests

• Psudoplusia includens and Trichoplusia ni have low susceptibility to 
Baculovirus anticarsia

failures



Viruses (other than Baculovirus anticarsia)

– reasons for low adoption

• Difficulties in mass production

• Small markets
– Lack of investment in R&D

failures



Entomopathogenic fungi (EF) – reasons for low adoption

– Short shelf-life under non-refrigerated conditions

– Short field persistence
– Quality-related issues

• Low concentration in terms of active (living) ingredient

• Unformulated products

– Poor science-based recommendations
• Low dosages

• Mycoinsecticides as stand-alone solutions

– “Unfair” competition among mycopesticide companies
• Companies with bad products: attractive prices

• More technified companies: investment in better products does not pay off

failures



Insect viruses: reversing the situation

– Soybean
• How to reverse this situation? 

– Going back to old times (no GM soybean, no Asian soybean rust)? 
– Developing GM Baculoviruses?

– Other crops
• Economically feasible mass production

• Investment in R&D

Right now their future looks really dark!



BT: reversing the situation

– Formulation: longer foliar persistence

– More efficient production systems
• Competitive prices

– Limited or no use of chemicals and GMOs
• Higher adoption of organic agriculture and/or “sustainable” IPM programs



• Product registration (a way to improve quality-related issues) 

• Packaging technologies (longer shelf-lives)

• Formulation technologies (longer field persistance)

• Science-based recommendations
– Research on field dosages, time of application, delivery technology etc...

• Use of EF as IPM components instead of stand-alone solutions
– Specially important for control of R strategists

EFs: reversing the situation



• Lots of challenges ahead

• NO REASON FOR PESSIMISM IN LATIN AMERICA
– Number of potential users is huge (agriculture is growing fast in some countries!)
– Farmer’s increasing acceptance of biological control
– Increasing demand for safer insect control strategies

• Regulatory agencies
• National and foreign consumers

– Recent interest of chemical companies on microbial pesticides
• Biological control improves their image
• Important tools in insecticide resistance management

Final Remarks
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