
1
© CAB International 2019. Biopesticides Manual: Guidelines for Selecting, Sourcing, 
Producing and using Biopesticides for Key Pests of Tobacco (K. Holmes et al.)

Introduction to the 
Biopesticides Manual

1.1 Biopesticides, a Key Component of Integrated Pest 
Management in Tobacco

When used judiciously, crop protection agents (CPAs) such as insecticides, 
fungicides and herbicides can play an important role in plant protection, 
reducing the impact of pests1 on the yield and quality of tobacco. By their 
nature, CPAs affect living organisms so there are also hazards associated 
with their use. When CPAs are not used appropriately, they can become a 
cause for concern due to the risks that they pose to the health and safety 
of farmers, farm workers and consumers, as well as their potential impact 
on the environment. Likewise, indiscriminate use of CPAs can exacerbate 
pest problems through the loss of natural pest control mechanisms and the 
development of pest resistance. The public in general and consumers in 
particular are sensitive to these health and environmental concerns. Thus, 
the risks posed by CPAs must be managed by following strict guidelines for 
their use.

The implementation of integrated pest management (IPM) can help to 
address these issues. IPM is a shift in all parts of the supply chain to an 
ecosystem approach, promoting best practices for the prevention and man-
agement of pests in tobacco. IPM seeks to reduce the risk of harm to people 
and the environment. Attaining the objectives of IPM will depend in particular 
on changes in farmers’ behaviour so that they reduce unnecessary CPA use, 
use the least hazardous of those CPAs that are registered for use in tobacco, 
and manage CPAs appropriately.

A key part of an IPM approach is the identification and use of sustainable 
solutions for managing pests. Biopesticides such as microbials, botanicals, 
semiochemicals, predators and parasitoids can be an integral tool for IPM 
strategies, and in some cases they can be a compelling alternative to con-
ventional pesticides. They are often deployed to control insect pests but 

1 Any species, strain or biotype of plant, animal or pathogenic agent injurious to 
plants or plant products [Glossary of phytosanitary terms. International Standards for 
Phytosanitary Measures No 5. FAO, 1990; revised 2015].
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may also be used to target other pests such as microbial pathogens, nema-
todes, weeds and molluscs.

Biopesticides are CPAs that are either derived from living organisms or 
are the products of living organisms that can be used to manage pests such 
as insects, diseases and weeds. For the purposes of this manual, we define 
biopesticides to include microbials (e.g. bacteria, algae, protozoa, viruses 
and fungi), macrobials (e.g. predatory insects, parasitoids and beneficial 
nematodes), botanicals, and semiochemicals. For more information, see 
Box 1.

When used in conjunction with good crop management, biopesticides 
can help to keep pest levels under control, reducing the need to apply con-
ventional pesticides. Tobacco farmers must produce quality crops according 
to good agricultural practice (GAP), which do not exceed maximum residue 
levels (MRL), and this must often be achieved with a diminishing number of 
active ingredients (AI) in their pesticide portfolio. Biopesticides are a good 
option for farmers to use so they are able to comply with GAP while staying 
below MRL.

1.2 About the Biopesticides Manual

While many in the tobacco sector are actively promoting the uptake of bi-
opesticides in tobacco pest management strategies, there are also challeng-
es which, if not addressed, can impede these efforts. Before a biopesticide 

Box 1: Overview of biopesticides
•	 Microbial biopesticides consist of microorganisms (e.g. bacteria, fungi, vi-

ruses, viroids or protozoa) or their products (metabolites, e.g. protein toxins) as 
the active substance. Entomopathogenic nematodes are sometimes classed 
as microbial pesticides.

•	 Macrobials (macroorganisms) include insects’ natural enemies (e.g. parasi-
toids such as Trichogramma wasps or predators such as coccinellid beetles) 
and entomopathogenic nematodes (though the latter are often considered as 
microbials).

•	 Biochemical biopesticides are a diverse group that includes naturally de-
rived biochemicals such as plant extracts/botanicals, which are derived from 
plants and are active against the target pest or pathogen. Botanicals may have 
direct effects on the target pest or indirect effects via the host plant. Biochemi-
cal biopesticides may also be based on metabolites derived from fermentation 
of living microorganisms e.g. Spinosad.

•	 Semiochemicals are naturally occurring chemicals emitted by plants, animals 
and other organisms (which may be synthetically produced) that modify insect 
pest behaviour. These can be used as repellants, attractants for use with traps, 
or for mating disruption.
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can be deployed successfully by farmers in the field, several steps must take 
place:

•	 Pest management needs must be understood.

•	 Registered products containing biopesticide active substances that are 
effective against the target pests have to be identified.

•	 Biopesticides have to be available, either commercially or through local 
production.

•	 Farmers and the field technicians who advise them have to know how 
to use the biopesticides properly so that they can achieve good results.

Carrying out each of these steps requires the input and engagement of leaf-
supplier decision makers, trial managers, field technicians and the farmers 
themselves. Each of these groups needs access to information in order to 
carry out the activities for which they are responsible. Unfortunately this in-
formation is not always readily available.

This Biopesticides Manual: Guidelines for selecting, sourcing, produc-
ing and using biopesticides for key pests of tobacco (hereafter referred to as 
the ‘Biopesticides Manual’) aims to make information resources and techni-
cal advice available in order to support the deployment of biopesticides. The 
Biopesticides Manual is intended to be a one-stop shop to address the infor-
mation needs of the key groups who are responsible for selecting, sourcing 
and using biopesticides in the tobacco production system. These groups 
represent the target audiences, all of whom have challenges they must ad-
dress and varying information needs, which are summarized as follows.

•	 Selecting biopesticides: One challenge faced by some leaf suppliers 
seeking to include biopesticides in their pest management strategies 
is a lack of information about which active substances target the major 
pests of their crop of interest, the registration status of products contain-
ing these active substances, the availability of products and how the ef-
ficacy of products can be assessed. Chapter 2 provides information for 
decision makers to support selection of biopesticide active substances. 
It also provides guidelines for trial managers on experimental design, 
data collection and reporting.

•	 Sourcing biopesticides: Once suitable biopesticide active substanc-
es are identified, the ground teams are not always in the position to 
implement them due to issues with sourcing the biopesticides in suf-
ficient quantities and quality for the contracted farmers to use. Chapter 
3 provides guidance for sourcing biopesticides. It also includes manuals 
for the local production of three types of biopesticide: Trichogramma; 
neem; and fungal biopesticides such as Trichoderma.

•	 Training for field technicians and farmers on how to use biopesti-
cides: Working with biopesticides will be something new for many farm-
ers and even some field technicians. Many field technicians and farmers 
are not familiar with their usage. The provision of training and guidelines 
is essential for the correct use of biopesticide products and for the suc-
cessful uptake of this technology. Chapter 4 presents training materials 
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to provide an overview of biopesticides in general together with detailed 
information on how to work with the key biopesticides that have already 
been used successfully to manage key pests in tobacco. The training 
activities that are provided in Chapter 4 are participatory in nature.
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