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ABSTRACT

The role and contribution of biological control to hunger and poverty alleviation, and pro-
tection of biodiversity are discussed in context of the global development agenda. These linked
themes are projected to continue occupying the global development agenda for the foresee-
able future. Hunger and poverty alleviation efforts have frequently focused on improving
agricultural production inter alia with a view to provide adequate but safe food to meet local
and export demands especially to northern markets. Such markets have increasingly put strin-
gent requirements on imported food including minimum acceptable pesticide residue levels.
Recent years have also seen a rise in demand for organic food, providing more opportunities
for export of tropical produce. Implicit in these trends has been the growing need for ecologi-
cal crop management. From this context, it is inferred that there is a demand for biological
control as a tool to manage the large number of native and alien pests. Another area for appli-
cation of biological control is the management of invasive alien species (IAS) in the context of
biodiversity conservation, under article 8h of the Convention on Biological Diversity. An
assessment of the trends in biological control research and application suggest that there has
been little growth despite increased opportunities and challenges.

INTRODUCTION

Biological control in its various forms has made major contributions to global development
especially in dealing with the myriad arthropod pests that affect agricultural production. Pests
are a major constraint for instance, Oerke et al. (1994) estimated that for eight major crops
(rice, wheat, barley, corn, soybeans, potatoes, cotton and coffee), 42 percent of attainable
production was lost due to pests. The estimated losses in Africa and Asia were just below
50%. Not surprisingly, mitigation of these losses has been a major preoccupation of many
agencies over the years. The 1960s onwards saw the emergence of integrated pest manage-
ment (IPM) approaches for pest mitigation and with it the important role of biological con-
trol as a fundamental component. Since then there have been many striking advances such as
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the spectacular success achieved in rice systems in Asia where over and misuse of pesticides
had led to emergence of Nilaparvata lugens Stal (Hemiptera: Delphacidae) as a serious con-
straint to rice production (Wardhani 1992). The 1980s saw a redirection of IPM efforts espe-
cially focusing on technology delivery and this emphasis continues today in many parts of the
developing world (Heinrichs 2005; Waage 1996).

Biological control has also been a central feature of the fight against the increasing spate
of invasive alien species. Introduced alien species (IAS) have the potential to cripple crop
production. For instance, in the 1970s, two cassava feeding arthropod pests  native to South
America, the cassava mealybug, Phencacoccus manihoti Matile-Ferrero (Hemiptera:
Pseudoccidae) and the cassava green mite, Mononychellus tanajoa (Bondar) (Acari:
Tetranychidae) were accidentally introduced to Africa. Populations built up quickly causing
crop losses ranging from 35-40% and as high as 80 % in some parts. The two pests were
successfully brought under control through the introduction of specialist natural enemies
(Zeddies et al. 2001). Similar successes have continued to be achieved as with the recent con-
trol of the hibiscus mealybug, Maconellicoccus hirsutus Green (Hemiptera: Pseudoccidae) in
the Caribbean, Central America, northern South America and Florida (Kairo et al. 2000). The
pest attacks a wide range of fruit, vegetables, ornamentals and forest trees.

In recent years, the importance of IAS as a threat to biological diversity has also come to
the forefront (McNeely et al. 2001). While preventative measures are more cost effective, it is
almost certain that some species will escape and become established, requiring mitigation.
Classical biological control is one of the main tools available to deal with such species
(Wittenberg and Cock 2001).

The important role of biological control in global development can therefore not be
understated. This paper begins by looking at some key issues driving the global development
agenda with particular reference to areas where biological control can play an important role.
Next, it examines the demands for biological control. Given the issues and demand, this paper
then examines the growth of biological control research with a view to identify how the tech-
nology can be more effectively applied.

GLOBAL DEVELOPMENT AGENDA

On 8th September 2000, 187 world heads of state and government gathered for the 55th session
at the United Nation’s Headquarters in New York made a number of bold declarations in
response to Agenda 60 (b) (United Nations 2000). The declaration was organized around
eight main themes including: values and principles, peace and security, human rights, democ-
racy and good governance, protecting the vulnerable, meeting the special needs of Africa,
strengthening the United Nations, development and poverty alleviation, and protection of
the environment. The following year at the 56th session, the UN Secretary General outlined a
series of strategies for action towards meeting the goals (United Nations 2001).

Among the areas addressed by the declaration were global development and poverty
eradication, familiar to most as the ‘Millennium Development Goals’ (MDGs) as well as pro-
tection of the environment. The goals were time bound with the anticipation that by 2015
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significant milestones towards addressing extreme poverty in its many dimensions including
income poverty, hunger, disease, lack of adequate shelter, and exclusion, while promoting
gender equality, education, and environmental sustainability would have been achieved. Thus
it was targeted that by 2015, the proportion of people who suffer from hunger would have
been halved. The environmental components of the Millennium Declaration spoke to issues
such as global warming, forestry, the Convention on Biological Diversity (CBD), Conven-
tion to Combat Desertification, and water use among others. In July 2002, the UN Secretary
General launched the ‘Millennium Development Project’ with a view to prepare strategies to
help countries achieve the various goals (United Nations 2002). A number of task forces were
set up to address the various goals and one focused on hunger. This task force made seven
recommendations and while several of these have relevance to biological control, one was
particularly about increasing the agricultural productivity of food for insecure farmers. This
recommendation identified among other things, the need to improve soil health (mainly
through access to organic and inorganic fertilizers, access to better seeds and crop diversifica-
tion including a focus on crops such as vegetables. Although not mentioned as a key recom-
mendation, the management of pests will have to be an integral component if success is to be
realized.

THE DEMAND FOR BIOLOGICAL CONTROL

HUNGER AND POVERTY

Poverty and hunger are inextricably linked. At the global level, 852 million are chronically
hungry and this is a slight reduction from the 1990 levels (UN Millennium Project 2005a).
Agriculture is the largest economic activity for the estimated 75% of the world poor (Majid
2004). 204 million people in sub-Saharan Africa are hungry and this number is rising. Among
the causes for hunger are poverty and low food production. The management of pests and by
extension, use of biological control, forms part of the technical suite of solutions.

Biological control offers technical solutions to secure food production against indig-
enous as well as non-indigenous pests. In addition to the obvious cost advantages, biological
control within an IPM framework offers a way to minimize requirements for expensive pes-
ticides. More importantly, it increases the scope for market access in countries with the in-
creasingly stringent requirements for minimum acceptable residues (MRLs) of pesticides on
food.

In addition to traditional exports of tropical produce, new niche markets are opening up
with potential for higher income to farmers. For instance, during the last years of the 1990s,
sales values of organic products grew by 20-30% following major food scares such as bovine
spongiform encephalopathy (BSE) (FAO, 2001). While it is not envisaged that the high growth
rates will persist, nevertheless, the demand is projected to grow, and land under organic pro-
duce has continued to expand (Yussefi, 2005). Organic agriculture brings with it numerous
challenges for biological control.
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BIOLOGICAL DIVERSITY

Over the last couple of decades, the importance of IAS on biological diversity has become
increasingly recognized (UNEP 2003). The Convention on Biological Diversity explicitly
recognized the risk posed by IAS in Article 8h. This article specifically calls on Parties to “as
far as possible and as appropriate: prevent the introduction of, control or eradicate those alien
species which threaten ecosystems, habitats or species.” In 2002, the sixth Conference of the
Parties (COP 6), adopted a set of guiding principles on how to develop effective strategies to
minimize the spread and impact of IAS and a program of work for the implementation of
Article 8(h). One of the principles addressed control of IAS and noted that effective control
will often rely on a range of integrated management techniques, including mechanical con-
trol, chemical control, biological control, and habitat management.

TRENDS IN BIOLOGICAL CONTROL AND IPM RESEARCH

ANALYTICAL APPROACH

Given the demand for biological control and as part of the process of assessing the opportu-
nities and challenges, the trends in knowledge generation and application based on published
material abstracted for the CAB International Database (CAB abstracts) of global research in
applied life sciences including, agriculture, forestry and the environment among other sub-
jects were analyzed. Over 220,000 new records are added to the database each year, from over
6,000 academic journals and 3,500 other documents, including other serials, books, ‘grey’
literature and conference proceedings. The database has an international coverage, including
research from over 140 countries in 50 languages.

The analysis itself was kept simple and essentially focused on number of abstracts refer-
encing specific search terms. Firstly we examined the number of publications on ‘biological
control or biocontrol.’ These were further categorized on basis of geographic regions. For
each region 3-4 representative countries were selected  based on size, history of biological
control research or presence of research institutions working in the area. The regions/coun-
tries were as follows:

• Africa - Benin, Kenya, Nigeria and South Africa
• Asia - China, India and Indonesia
• South America - Brazil, Colombia and Chile
• Caribbean and Central America - Cuba, Costa Rica, Jamaica and Trinidad and Tobago
• U.S.A.

The number of publications referencing particular biological control approaches (classi-
cal and augmentation) on a global basis was also determined. This was also done for other
terms which were directly relevant to biological control namely: integrated pest management,
farming systems research (incorporates participatory research) and ‘invasive and species’. For
comparison, an assessment of the number of publications on biotechnology, being a rela-
tively new field was also done.
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It is acknowledged that the analyses might have precluded relevant material which did
not reference the specific search terms used or particular geographic areas. Additionally some
search terms especially invasive or species may include publications unrelated to invasive
species. Additionally biases in abstracting or inherent inefficiencies or gaps might introduce
further complexities. Nevertheless, it is felt that the trends generated are sufficiently robust
and indicative of the real situation.

THE OUTCOMES

During the period 1995-2004, the number of publications which directly reference biological
control or biocontrol has ranged between 3405 and 4530 well below the 1990 number of 4856
(Fig.1). However, the general trend appears to be one of little growth, even decline, in 2001-
2004, especially when compared to the trends in other fields such as biotechnology which
rose from less141 publications in 1980 to 11, 878 in 1990 and over 12,000 1995-2000 (Fig. 2).
After 2000, the number of publications in biotechnology also appears to have undergone a
dramatic decline.

The number of publications which make specific reference to particular country groupings
ranged between 19-37% of the global total for each year (average 22%). An analysis of these
by geographic areas is given in Fig. 3. For Africa, this number was 37 rising to a high of 99 in
1990. Between 1995-2004 the number ranged between 48-76 but generally there was no growth.
The highest number for the Caribbean and Central America was 40 in 1985 and 2002. Be-
tween 1985 and 2003, the number fluctuated between 18-40 with the lowest being recorded in
2004. The general trend in recent years has been one of decline. South America saw a growth
between 1980-1996, rising from 63 to 106. The ensuing period was characterized by inconsis-
tent growth with a maximum of 143 being attained in 2002 followed by a decline. In Asia,
there was growth from 151-445 between 1980-85 followed by a decline (1985-95). This was
followed by growth over the period 1995-2000 which flattened out in subsequent years. In
the U.S.A., the period 1980-85 was characterized by growth from 307 to 654 publications but
subsequently there has been a general decline.

Fig. 4a gives the number of publications referencing augmentation and classical biologi-
cal control specifically. For augmentation biological control, the number has remained rela-
tively low with little growth, fluctuating between 3-26 publications. Although there was growth
(2-53) in the early period (1980-90), the number for classical biological control has varied
widely in subsequent years (22-60) with no clear trend. For IPM, there has generally been
growth ranging from 129-1025 with a maximum being recorded in 2002 (Fig. 4b). 1980-1990
saw a growth of farming systems research publications from 20-97 followed by a relative
flattening (1990-2000) and a subsequent decline. The new area of IAS has seen a consistent
increase from 6-520 in 2004 (Fig. 4b).
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Figure 3. Distribution of publications referencing particular geographic areas.
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Figure 2. Publications on biotechnology over the period 1980-2004.
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Figure 1. Publications on biological control over the period 1980-2004.

0

1000

2000

3000

4000

5000

N
o

 o
f 

P
u

b
li

ca
ti

o
n

s

1980 1990 1996 1998 2000 2002 2004  



Second International Symposium on Biological Control of Arthropods

Kairo ________________________________________________________________________________________

234

DISCUSSION

Solving the problems associated with hunger and poverty or protection of biological diver-
sity is a complex matter. Solutions will require an integrated multi-sectoral approach com-
prising of policy and technical imperatives. The first five years of implementation of the MDGs
have elapsed. A recent assessment of progress showed that while some regions had made
progress many others were largely off-track (UN Millennium Project 2005b).

Accepting that biological control is a small but nevertheless a very important compo-
nent, intuitively one would expect to see increased activity as evidenced by published works.
The global trends could perhaps best be described as stagnant. This pattern is also reflected in
the geographical analysis and in some cases such as the U.S.A., a decline. A comparison of
biological control with biotechnology, a relatively new field shows dramatic contrast.

The number of articles on classical biological control varied considerably over the study
period, perhaps reflective of the opportunistic nature of such research. Overall, the number
was surprisingly low while at the same time the number of articles on invasive species in-
creased. There has been little growth in augmentation biological control over the years yet the
potential for exploitation of this approach is recognized even by industry (Guillon, 2004).
Indeed it is unfortunate that tremendous successes such as those achieved in the development
biological pesticides against locusts have not been duplicated (Lomer et al. 2001). Overall, the

Figure 4a. Global publications on classical and augmentation biological control.
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results suggest that supporting research has not grown. There has been steady growth in IPM
over the research period. While much emphasis has been placed on participatory approaches
for transfer of ecological pest management strategies captured in CAB abstracts as farming
systems research, there appears to have been little growth in published works on the subject.

It has been argued that much Development work is not amenable to publication in forms
such as those abstracted in CAB abstracts. Notwithstanding this argument, the historical
development of human endeavor in science and development has included published material
on the generation as well as application of knowledge. We therefore argue that growth in a
particular field should also be reflected in the published literature. This is clearly reflected in
the case of biotechnology.

While diminished funding for research has been a constraint across the globe, the re-
newed interest in fulfilling the MDGs provides an opportunity for applying biological con-
trol. Challenges such as increased regulation for classical biological control will need to be
surmounted. Overall however, the prognosis is not good and the challenge will be for bio-
logical control practitioners to ensure that the immense potential benefit from the approach is
brought to bear on the pressing problems facing the world at the moment.
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