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Invertebrate Biological Control Agents 
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Fig. 1: Invertebrate BCAs  commercially  

available in Germany since 1980. 

Fig. 2: Number of species of invertebrate BCAs,  

widely  used in different crop systems in 2010 
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Invertebrate BCAs belong to a 

wide range of different arthropod 

groups and pathogenic nema-

tode species. Their successful 

commercial application in- 

creased enormously  during the 

last 30 years. Today, about 80 

species are offered by more 

than 20 companies in Germany 

(Fig. 1). 

.   

Invertebrate BCAs are usually applied in augmentative 

releases. Their use  forms a central part of the IPM of 

many pests, including aphids, white flies, spider mites, 

mealybugs and larvae of beetles and moths. 

Application of Invertebrate BCAs is regularely 

performed as a preventive strategy in the protected 

production of horticultural crops and ornamental plants. 

Most commercial available species are used in this 

area, including more than 30 species of highly 

specialized parasitoids for control of coccids, white 

flies, leaf miners and mealybugs (Fig. 2).  
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Introduction  
The use of biological control methods offers a plentitude of approaches for a 
highly selective and environmentally sound control of plant diseases and 
pest organisms. These methods include the application of (i) beneficial 
arthropods (predators, parasitoids and entomopathogenic nematodes), (ii) 
entomopathogenic micro-organisms (including fungi, bacteria and viruses), 
(iii) natural substances and botanicals for disease and pest control, and (iv) 
application of microbial antagonists of plant pathogens.  

Beneficials are also the first choice for arthropod pest control under indoor 

conditions like exhibition greenhouses and living area. Eight species of 

parasitoids, one predatory mite as well as one predatory bug are available for 

control of storage pests.  

Less diverse is the use of invertebrate BCAs in the field. About 15 species are 

offered for fruit crops, field vegetables and maize. Application of Trichogramma 

to control the European Corn Borer has already a long history and is now 

performed on more than 20,000 ha in Germany and even more in other 

European countries. Also entomopathogenic nematodes are key players in 

field crops and may offer an environmentally friendly option to control invasive 

pests like the Western Cornroot Worm in the near future.  

  

Importantly for the biological control of pest insects and plant diseases are 

Microbial BCAs including bacteria, fungi and viruses. Products with nine 

microbial biocontrol agents are presently registered in Germany (Table 1). 

 

 

 

 

 

 

 

 

 

 

 
The application of MBCAs has dramatically increased during the last decade 

and are used on several tenthousand hectares. Products based on Bacillus 

thruringiensis  ssp. are a corner stone of biological control in many crops. A 

very strong increase in the application of MBCAs was observed for  fungi and 

insect-specific baculoviruses (Fig. 3). Coniothyrium minitans, an antagonist 

of Sclerotinia, and the Cydia pomonella granulovirus for control of codling 

moth are economically important MBCAs in both organic and IPM production.  

 

 

Microbial Biological Control Agents (MBCAs) 

Table 1: MBCAs of biocontrol products registered in Germany (2011) 

Bacillus subtilis QST 713 

Coniothyrium minitans CON/M/91-08 

Ampelomyces quisqualis AQ 10 

Adoxophyes orana Granulovirus BV-0001 

Cydia pomonella Granulovirus M 

Cydia pomonella Granulovirus GV-0006 

Bacillus thuringiensis ssp. kurstaki HD-1 

Bacillus thuringiensis ssp. aizawai ABTS-1857 

Pseudomonas chlororaphis MA 342 
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Fig. 3: Increase of application of microbial BCAs from 1996-2006 

 in Germany. Application in 2001 = 100%. 

Despite the successful integration of several MBCAs into pest and disease 

management programmes, their meaning and is still far behind the potential.  

There are many more MBCAs that could be applied in IPM but which are not 

registered due to market limitations and a time-consuming and costly 

registration process. 

 

 

 

 

 

 
As biological control methods are highly specific and are considered to be not 
harmful to human and animal health they are of great importance for Integrated 
Pest Management (IPM) strategies. According to the EU Directive 2009/128 it is 
the aim of IPM to maximize the use of non-chemical control measures, including 
biological control, and to minimize the use of chemical pesticides. Therefore, it is a 
requirement that components of IPM are supportive and complementary instead of 
disruptive and exclusive.  
 
 
 

Conclusion 
There are several reasons for the success and failure of biological control 
agents  and their implementation into IPM strategies.  
Reasons for success of BCAs: 

• provide environmental friendly, non-toxic solutions for a pest problem 

• provide alternatives in cases of resistance to chemicals 

• less side effects and hence less secondary pests  

• efficacy often comparable  to chemicals  

• lack of alternatives, complementing chemicals  

• incentives given to growers 

• demand of public and retailers for low-pesticide residues in food  

 

 

 

 

Constraints for the application and commercialization of BCAs: 

• technical aspects in regard of efficacy, speed of action, host range 

• adverse effects of chemicals on BCA impeding the combination of biological and 

chemical control 

• limited shelf-life and separated sales channels from other plant protection 

agents  

• registration requirements are not  well adapted to BCAs (see REBECA 

proposals) 

• time and costs of registration is to long for small market products with a slow 

return of investment 
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