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Abstract

Integrated Pest Management (IPM) is a strategy that combines cultural, genetic, 

biological, and chemical pest-control methods, as well as careful monitoring of pests 

and their natural enemies. IPM practices and methods vary among crops and regions of 

a country. In Kenya, IPM is still an innovation which needs understanding dissemination 

and diffusion inline with Everett Rogers-model of awareness raising, interest creation, 

evaluation, trials formulation, which leads to innovation adoption. However for diffusion 

to be realized, the fusion of ICT and knowledge extension into the practice of IPM is 

necessary. This paper discusses the IPM concept and its practice highlighting, then 

delves into the need to infuse ICT into IPM through the creation of an IPM innovation 

framework. The paper then concludes with a recommendation on what needs to be 

done to integrate ICT into IPM
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Background

Agriculture remains the mainstay of the Kenyan economy and contributes directly 24 

percent of Gross Domestic Product (GDP). The sector performance greatly affects the 

poor, as 67 percent of the population and 80 percent of the poor live in rural areas and 

depend on agricultural activities through the collective action of cooperatives, or common 

interest groups. The contribution to the national economy by Agriculture grew at an 

average annual rate of 3.5 percent in the 1980s, but declined to 1.3 percent in the 1990s. 

Recent Government efforts that have focused on reversing the  poor performance of the 

sector have started to bear fruits with the compound average growth rate (CAGR) in 

agriculture increasing by 5.0 per cent between 2001 and 2007, with even a higher export 

growth of 8 per cent. The overall agricultural productivity has also increased in the last five

years.

With such an economic contribution emanating from Agriculture, efforts to safeguard its 

performance must be supported from all levels: by plantation operators, medium sized 

farm-holders, and the smallholders. Indeed, the relationship of agriculture to livelihoods 

and the environment are critical to ensuring sustained performance. This however can 

only be achieved by understanding the market needs in so far as production and 

environmental safety are concerned. Production processes and their Strengths, 

Weaknesses, Opportunities and Threats (SWOTS) need to be understood. The role of 

pests—weeds, insects, and pathogens— which can cause significant crop losses at the 

various levels become a significant element when discussed from this perspective.
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The management of pests, which since World War II have been managed primarily 

through chemical pesticides, with tremendous gains in farm productivity, needs to be re-

assessed in the light of environmental organic food production process concerns from the 

market. Indeed, while the use of chemical pesticides has in the past resulted in important 

benefits, their use has been identified with unintended adverse effects on human health 

and the environment hence the clamor for pesticide free foods.

The foregoing has become necessary after it has become clear that exposure to pesticides 

can cause a range of ill effects in humans, from relatively mild effects such as headaches, 

fatigue, and nausea to more serious effects such as cancer and  neurological disorders. 

Use of pesticides in Kenyan agriculture, particularly in the horticultural has caused 

concerns among trade unionists and human rights activists but not much from researchers 

or academicians. Much of the poor show by those with more information indicates the 

needs for better documentation and the attendant information disseminated to 

stakeholders. The agricultural sector in Kenya needs to be lead by researchers and 

academicians to evolve a technologically driven policy on pest management rather than 

what is enforced as off-shoots of EUREPGAP. Such an instrument starts with 

documentation of processes and operational frameworks.

Why IPM

In order to effectively control pests before they reach economically damaging levels—a 

strategy known as Integrated Pest Management (IPM) which address a wide array of
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crop production practices is necessary for integration in crop protection. The IPM strategy 

combines cultural, genetic, biological, and chemical pest-control methods, as well as 

careful monitoring of pests and their natural enemies. IPM practices and methods vary 

among crops and regions of a country. For example, in the case of the Lake Victoria in 

Kenya beetles were introduced to naturally prey on the evasive Water Hyacinth that had 

become a menace in the lake. In agriculture, farmers use combinations of pest 

management practices, including rotating crops, altering planting dates, or planting pest-

resistant crop varieties. While there may be gains, in these practices, there is little that is 

documented to provide an IPM complianceframework.

IPM is not a single pest control method but, rather, a series of pest management 

evaluations, decisions, and controls. In practicing IPM, farmers who are aware of the 

potential for pest infestation follow a four-tiered approach. The four steps include:

Action Thresholds: Before taking any pest control action, IPM first sets an action

threshold - a point at which pest populations or environmental conditions indicate that 

pest control action must be taken. Sighting a single pest does not always mean control 

is needed. The level at which pests become an economic threat is critical to guide 

future pest control decisions. Researchers need a documented approach to formulate 

the threshold and to make the threshold level available. This calls for an efficient and 

effective retrieval system hence hinting on the use of ICT.

Monitoring and Identifying Pests: Not all insects, weeds, and other living organisms 

require control. Many organisms are harmless, and some are even beneficial. IPM 

programs work to monitor pests and identify them accurately, so that appropriate
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control decisions can be made in conjunction with action thresholds. This monitoring 

and identification removes the possibility that pesticides will be used when they are 

not really needed or that the wrong kind of pesticide will be used. Farmers and farm 

managers need documentation of the various pests and their impact in a given crop. 

Photographic images of the safe pests and tabulated information on what pests, or the 

level of population, are safe is needed, again calling for an easily accessible data 

storage and retrieval system.

Prevention: As a first line of pest control, IPM programs work to manage the crop, 

lawn, or indoor space to prevent pests from becoming a threat. In an agricultural crop, 

this may mean using cultural methods, such as rotating between different crops, 

selecting pest-resistant varieties, and planting pest-free rootstock. These control 

methods can be very effective and cost-efficient and present little or no risk  to people 

or the environment. There is need to document traditional approaches thus providing 

a repository for the highly endangered indigenous knowledge. This again points to the 

need for fast storage, access and information disseminationsystem.

Control: Once monitoring, identification, and action thresholds indicate that pest 

control is required, and preventive methods are no longer effective or available, IPM 

programs then evaluate the proper control method both for effectiveness and risk. 

Effective, less risky pest control approaches are chosen first, including highly targeted 

chemicals, such as pheromones that disrupt pest mating, or mechanical control, such 

as trapping or weeding. If further monitoring, identifications, and action thresholds 

indicate that less risky controls are not working; then additional pest control methods

would be employed, such as targeted spraying of pesticides.
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Broadcast spraying of non-specific pesticides is a last resort. The control options  and 

their combinations are necessary and needs to be documented and information on the 

right approaches documented. This too calls for an efficient and effective storage, 

processing and retrieval systems.

The role of ICT in IPM

The foregoing section has hinted the need for an efficient and effective storage, 

processing and retrieval system. The possibilities for efficient and effective retrieval 

systems point to the need to engage the all powerful technologies found under the general 

heading of Information and Communication Technologies (ICTs). ICTs are innovations of 

the modern times that are available for in all disciplines of human existence. Unfortunately, 

their adoption like is the case for IPM is slow, a fact that may be associated with the cost 

needed to make them work at both acquisition and operational levels. The approach of 

adoption for any innovation which has a 5 step pattern comprising of:

Awareness

Interest

Evaluation

Trial and

Adoption

These stages, as described by Everett Rogers (1995), are explained below:
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Awareness - the individual is exposed to the innovation but lacks complete 

information about it

Interest - the target client becomes interested in the new idea and seeks additional 

information about it

Evaluation - target client mentally applies the innovation to his present and 

anticipated future situation, and then decides whether or not to try it

Trial - the target client makes full use of the innovation

Adoption - the target client decides to continue the full use of the innovation

While there is awareness on IPM created by the need for compliance with the international 

market and EUEREPGAP standards, there is need to diffuse more of what IPM is and its 

adoption framework. For this to be achieved; there is need to identify a mechanism of 

dissemination that is based on web-content development on the practice of IPM in Kenya. 

Databases of the various pests and approaches used to meet the challenges posed by 

such pests require to be created and availability of such approaches and solutions made 

online. The cost of developing such a site needs to be handled by an individual entity or 

organization which then ensures the sustainability of the site by supporting online 

database users and registration of theusers.

More research and documentation of IPM practices need to be undertaken in a 

procedurally on-line documentable format and made available to online users. There is 

need to create data collection instruments inline with the IPM implementation approach 

highlighted above as covering:
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Action Thresholds

Monitoring and Identifying Pests

Prevention

Control

Prior to the documentation a consensus building initiative in the form or a 

workshop/conference needs to be held attended by sectoral stakeholders so that diffusion 

is carried out early in the process. Among the stakeholders that would be critical include 

representatives from policy institutions, academicians, researchers, farmers and farm-

owners and the private sector.

As an agricultural economy that thrives on the success of the export market for  its wealth 

creation and rural poor support, Kenya needs to integrate activities that capture innovation 

and then diffuse the same by creating awareness and interest among potential adopters 

of technologies as IPM whose performance needs to be evaluated once trials are carried 

out helps in understanding the pathways for adoption. The creation of a systematic 

perspective is captured online, or in static query-able databases for storage, is necessary. 

But the online documentation makes better sense to provide the point of reference on the 

practice of IPM in Kenya. An online platform, appropriately placed, easy access website 

is necessary. This is then used by stakeholders comprising of policy makers,

academicians, researchers, farmers in their individual capacity or as
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collective action initiatives and the private sector. The approaches indicated here are a

necessary first step in actualizing the role of ICT in IPM.
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