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1.0 BACKGROUND 

The Irrigation Development Support Project (IDSP) is a World Bank funded irrigation 

infrastructure development project under the Ministry of Agriculture (MoA). The 

Project is innovative in its approach and currently serves as a vehicle for spearheading 

the provision and development of bulk water irrigation infrastructure and improving 

the environment for commercialised irrigated agriculture in areas with “high potential” 

for irrigated agriculture across the country. The Project has been in its implementation 

phase since November 2011 following the fulfilment of all World Bank conditions 

precedent to effectiveness of the Financing Agreement for the project credit. 

Additionally, the project is supported by counterpart funding from the Government of 

the Republic of Zambia (GRZ) in foregone taxes and compensation for people that 

will be relocated and resettled and/ or affected by project activities.  

Adequate measures are therefore required at project/program development to 

promote appropriate management of pests and pesticides. This is to ensure that 

increased and sustainable fisheries and aquaculture production and fish farm 

incomes are achieved; that vector-borne diseases are managed in a sustainable 

manner, and that the risks to human health and the environment associated with 

pesticide use are kept to an acceptable minimum. 

At the point of project approval and implementation, the project triggered the World 

Bank’s Pest Management Safeguard Policy (OP 4.09 and BP 4.01 Annex C). These 

policies were established to address these concerns and to assist borrowers to 

manage pests in an appropriate manner. A major provision of the Safeguard Policy is 

the preparation of a comprehensive Pest Management Plan (PMP), that will outline 

the various elements of and actions needed to be taken to adequately address these 

concerns during project implementation. 

In view of this, an Integrated Pest Management Plan (IPMP) is necessary to identify 

preliminary pesticides and pest management issues that require to be taken into 

consideration during the production stage of the project. This IPMP has, therefore, 

been prepared as a constituent part of the overall environmental safeguards of the 

IDSP to guide identification of pests and pesticides management issues when the 

schemes and the Irrigation Support Fund (ISF) sites become operational.  

  



 

 

2.0 INTRODUCTION 

Pests may be referred to as organisms that cause damage to or interfere with 

desirable plants be it in fields, plantations, orchards, landscapes, or any other 

location the desirable plants may be located. In addition to the damage on 

plant life, some pests impact human or animal health. As such, pests have 

potential to harm water quality, animal life, or other parts of the ecosystem 

(University of California Agriculture and Natural Resources, 1996-2022). 

Integrated Pest Management (IPM) is “an ecosystem-based strategy that 

focuses on long-term prevention of pests or their damage through a 

combination of techniques such as biological control, habitat manipulation, 

modification of cultural practices, and use of resistant varieties”. (University of 

California Agriculture and Natural Resources, 1996-2022). As such the IPM 

approach establishes a sustainable approach to managing pests by combining 

biological, cultural, physical and chemical tools in a way that minimizes 

economic, health and environmental risks pest control materials that are 

selected and applied in a manner that minimizes risks to human health, 

beneficial and nontarget organisms, and the environment 

The Irrigation Development adopted this IPM for the Irrigation Schemes at the 

three core sites (Lusitu, Musakashi and Mwomboshi) and the Irrigation Support 

Fund (ISF) Schemes under the five Public Institutions (Zambia College of 

Agriculture; Zambia Correctional Services; Zambia National Service; Zambia 

Police Service; and Zambia Centre for Hoti-cultural Training (ZCHT). The IDSP IPM 

provides guidance on sustainable Pest Management at the said sites. Objectives 

of this IPM plan include: 

• Elimination of significant threats caused by pests to the health and safety of 

patients, staff and the public; 

• Prevention of loss or damage to structures or property by pests; and 

• Protection of environmental quality inside and outside buildings.  

While the IDSP is still running as a project, the Integrated Pest Management Plan 

(IPMP) will be stored in the office of the National Project Coordinator; the 

Safeguards Specialist and the Project Economist. At the IDSP Core sites, the 

District Liaisons Officers (DLO’s) and the Community Land Executives (CLT’s) will 

be custodians of the IPMP while the heads of institution at each of the ISF sites 

will be the custodians of the IPMP. 

  

  



 

 

3.0 INTEGRATED PEST MANAGEMENT PLAN (IPMP) 

3.1 Principles of IPM 

Integrated Pest Management (IPM) is an ecosystem approach to crop 

production and protection that combines different management strategies and 

practices to grow healthy crops and minimize the use of pesticides. In other 

words, IPM means the careful consideration of all available pest control 

techniques and subsequent integration of appropriate measures that 

discourage the development of pest populations and keep pesticides and other 

interventions to levels that are economically justified and reduce or minimize risks 

to human health and the environment. IPM emphasizes the growth of a healthy 

crop with the least possible disruption to agro-ecosystems and encourages 

natural pest control mechanisms. (Food and Agriculture Organisation of the 

United Nations, 2022).  Note should be taken that the focus is to reduce and not 

eradicate pests. Subsequently, IPM is anchored on the principals described and 

illustrated in figure 1 below:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1.1 Prevention and Suppression 

This is the first line of defence which involves adoption of measures to reduce the 

occurrence of pests and also reducing the impact of pests. As such, this IPM principal 

focuses on preventing and suppressing insect pest population through nonchemical 

methods such as cultural practices, crop rotation, use of resistant varieties, proper 

irrigation and fertilization, and natural enemies. 

1. Prevention and 
Suppression  

2. Nonchemical 
methods 

3. Pesticide selection 

4. Monitoring  

 

5. Reduced Pesticide 
use 

6. Decision-making  

7. Evaluation 

8. Anti-resistance 
strategies 

Figure 1: General principles of IPM  

Adapted from (El-shafiie, 2019) 



 

 

3.1.2 Monitoring  

This involves continuous surveillance and monitoring of pest populations which is 

essential for assessment of damage and for determining the needs for actions to be 

taken.  

3.1.3 Decision Making 

Decision making in IPM will be based on results obtained from monitoring. Such 

considerations as pest lifecycle, climatic conditions and many other considerations 

which are unique to specific crops will be taken. 

3.1.4 Nonchemical methods 

Such sustainable non chemical methods as biological, physical, ecological and soil 

solarisation methods will be preferred to chemical methods provided that such 

methods provide satisfactory pest control. 

3.1.5 Pesticide Selection 

When alternative non-chemical methods do not provide satisfactory pest control and 

it it becomes absolutely necessary to undertake pest control, the IPM allows for use of 

selected pesticides. The pesticides at best should not possess threat to human health 

and the environment or utmost have minor negative impacts on human health, 

beneficial insects and the environment at large. The said pesticides ought to be non-

target to humans and the environment. 

3.1.6 Reduced pesticide use 

Even when selected pesticides are used as provided for in (3.1.5) above, pesticide 

use should be kept to the minimum through reduction of doses and application 

frequency without encouraging resistance development in pest populations.  This is in 

order to reduce the side effects that may be posed by the pesticides. 

3.1.7 Anti-resistance strategies 

This involves careful use of pesticides using anti-resistant strategies like employing 

different pesticides that have different modes of action and applying at different 

times. Care should be taken that principles 5 and 6 are integrated even as anti-

resistant strategies are being employed. 

3.1.8 Evaluation. 

In addition to monitoring, evaluation is a key element in studying and determining the 

effectiveness of the IPM and mapping the way forward. Evaluation is done based on 

records of pesticide usage, effects of pesticide usage and other information. Every 

step of the way, documentation is key and lessons learnt from the evaluation act as 

a basis for improving upon IPM. 

 

 

 

 



 

 

3.2 Approaches in Integrated Pest Management  

Different pieces of literature document between three (03) and six (06) 

approaches in IPM. Traditionally, the four approaches in IPM include Cultural 

control; Biological control; Mechanical control; and Chemical control. Still, other 

literature include regulatory and genetic methods as part of the approaches in 

IPM. 

3.2.1 Cultural control  

Cultural control in cultivated crops include resistant plant varieties, timing of 

planting and harvesting, irrigation, fertilization, crop rotation, and trap crops. The 

aim of good cultural practices is to provide congenial environment for the crop 

while making it un-favourable for pests’ development. Thus, cultural control 

prevents the build-up and outbreaks of pests. Additionally, cultural practices are 

useful in conservation of beneficial insects, and accordingly, they are essential 

and effective component of IPM. Tillage practices can destroy pests and their 

different developmental stages by mechanical injury, desiccation, and 

exposure to predators and environmental factors. Phyto-sanitation through 

collection and removal of crop remains removes many diapausing larvae, eggs, 

and pathogens. Eradication of infested plants is a good practice to reduce 

infestation for some pests. Host plant resistance is compatible with other IPM 

tactics and can provide reasonable degree of protection to plants without 

causing negative effects on the environment. 

In summary, cultural control focusses on suppression of pest challenges by 

minimizing the conditions pests need in order to thrive (like water, shelter and 

food). Techniques under cultural control include but are not limited to crop 

rotation; use of locally adapted or pest resistant/tolerant varieties; sanitation; 

and manipulating planting/harvest dates to avoid pests.  

3.2.2 Biological control  

This involves the use of parasites, predators and pathogens on pests (considered 

as a host prey population) in a targeted way to suppress pest populations. Use 

of microbial diseases of pests have become part of the chemical pesticide 

registration process and is treated below under Chemical methods. Biological 

control may be handled in one or more of the following 3 ways: 

i. Classical biological control:  involves introducing natural enemies from a 

pest’s native range into a new area where native natural enemies do not 

provide control  

ii. Inoculative biological control has to do with releasing natural enemies 

periodically or seasonally to re-establish a balance that has not been 

maintained naturally or has been disrupted by other control methods.  

iii. Inundative biological control involves the massive production and release of 

natural enemies to control the pest quickly. 

 

This approach require the best possible understanding of the biological control 

agent as well as the targeted pest to ensure that the introduction of the 

biological control agent does not become problematic eventually. 



 

 

3.2.3 Mechanical and physical control  

Mechanical and physical controls prevent pests form accessing their resources 

by making the environment unsuitable for them. They also negatively affect 

important biological parameters of pests such as feeding, reproduction, 

dispersal, and survival. Physical control methods may include heat and steam 

sterilization of soil, which are commonly used in the management of greenhouse 

insect pests. Insect pests can be excluded from plants by using screens, barriers, 

fences, and nets, as well as light trapping. Mechanical and physical controls are 

carried out purposely for pest control, which differentiate them from cultural 

practices.  

3.2.4 Chemical control  

Chemical control brings in the aspect of pesticide usage. However, pesticides 

should only be used when necessary to keep pest populations below that cause 

economic damage. Selective pesticides, which have the least negative effects 

on the environment, should be used according to principles 5, 6, and 7 of 

IPM. Botanicals and microbial (biorational) pesticides should be given priority in 

selection. The efficacy of these biorational pesticides may be increased when 

applied together. A variety of selected pesticides must be applied precisely in 

the field and at right doses to prevent the development of insects’ resistance. 

3.2.5 Regulatory control: 

Regulatory control refers to the role played by government agencies in trying to 

stop the entry or spread of pests into an area or into the country via inspection, 

quarantine, destruction of infested material, and other methods. As such, it 

involves adoption of regulatory framework that guides pest control. Such 

legislation focuses on providing guidance and restrictions on the types of 

chemicals and biological control agents that may be used in pest control. 

Subsequently, regulatory control is sometimes viewed as part of the biological 

and chemical control approaches. 

3.2.6 Genetic control: 

This type of approach makes use of pest-resistant plant varieties developed by 

classical plant breeding. Lately, this category was expanded to include 

genetically engineered pest resistance crops. There are also special uses of 

genetic techniques on pests themselves, such a "sterile male" insect releases 

In view of the foregoing, this IPM will mainly make use of the first four approaches 

which include cultural, mechanical/physical, biological and chemical control.  

 

3.3 IPM Decision-Making 

The IPM decision making process is the core of the IPM. IT is this process that is 

followed in order to arrive at the most suitable decision for pest management. 

While the IPM decision making may be dynamic and complex, it can be done 

through six (basic) steps: 



 

 

 

Figure 2: IPM Decision making process 

Adopted from: (Gupta, 2017) 

 

3.3.1 Problem or Pest Identification 

The first step in IPM decision making involves identifying the problematic pest for 

a particular crop. At this point, establish what pests are present; the affected 

crop; indicative numbers of pests per unit area, disease patch sizes, stages of 

development and percent area affected. 

Qualitative descriptors such as “high”, “low”, or “very bad” are subjective and 

difficult to calibrate and track change over time. Photographs also provide 

excellent documentation and can be used for identification and training. 

Once detected, pests must be properly identified and documented, including 

mapping on an area map and recording the date of the outbreak. This 

information can be used to build a database for reference in future seasons. 

Where additional expertise is warranted for identification or confirmation photos 

and samples may be sent to relevant authorities for assistance. 

 

Problem/pest 
identification

Determine of 
problem severity

Assess 
managament 

options

Select and apply 
one or more 

options

Measure the success of 
options employed

Record and 
learn from 

results

No intervention 



 

 

3.3.2 Determine the Severity of the Problem and Action Thresholds 

After the pest problem has been identified, the next stage is to determine its 

severity. It is the extent to which the pest is severe that will determine whether or 

not there is an intervention needed and the type of intervention needed.  

An action threshold is the point at which further damage is considered 

intolerable and some kind of pest control action needs to take place. Action 

thresholds can be determined according to different criteria—economical, 

legislative, medical, even psychological. The important thing will be to 

determine the point at which economic damage becomes unacceptable. 

Setting the action threshold high delays the point at which pest control 

treatments take place, leading to fewer treatments and lower potential for risk 

from pesticides. 

3.3.3 Assess Management Options 

There are many treatment options besides pesticides, and prevention should 

always be considered first (as seen at the base of the pyramid below). 

Committing to use Best Management Practices (BMPs) is another treatment 

option. Crops are less likely to get pests in the first place if they are pest-resistant 

varieties and are grown under conditions that optimize fertility and plant health. 

If pesticides are deemed necessary (as seen in the smallest part of the pyramid), 

priority should be given to treatments that are highly targeted to the pest 

organism, and to pesticides that are least-toxic to human health and the 

environment. Prioritisation of the treatment options will be as reflected below 

starting from the bottom of the triangle. 

 

Figure 3: Prioritisation of IPM Management Options 



 

 

 

3.3.4 Select and apply one or more options 

Based on decisions made from the prioritisation of options, then one or more 

options will be applied to manage the pests. 

3.3.5 Evaluate Results Measure the success of options employed 

It is important to measure the success of options employed. A commitment to 

evaluating results loops the process back to the beginning. Pest management 

is a dynamic, ongoing process. Monitoring and evaluating both during and 

after treatments is how the effectiveness of the treatment will be known and if 

pest populations are now at acceptable levels. No further treatments should 

be made unless monitoring shows that pests are again at action thresholds. 

3.3.6 Documentation Record Results 

From the first right up to the last stage in the decision-making process, it is 

important to ensure proper documentation every step of the way. This way, 

there will be clear record of all information related to the IPM decision making 

process. This in turn helps to inform future decisions to more effective IPM. 

 

3.4 Benefits and Limits of Integrated Pest Management 

3.4.1 Benefits of Integrated Pest management 

i. Lower Cost intervention 

While some pesticides may be sourced locally, others need to be imported. 

However, whether the pesticides are imported or sourced locally, the use of 

the pesticides to control the pest invasion requires finances.  In a situation 

where the IPM is used properly following the order of priority reflected in 3.3.3, 

the application of IPM would lessen the financial burden. 

IPM results in reduced pesticide usage, which in turn leads to safer working 

conditions, less pollution, safer food, reduced resistance in pest populations, 

the enhancement of natural pest-enemy populations, and subsequently, lower 

production costs. 

Improved recognition and understanding of pest problems amongst farmers, 

leads to timely interventions and higher yields. Moreover, different techniques 

involved in IPM are more sustainable with long lasting benefits 

ii. Benefits to the environment 
The use of pesticides is often linked to degradation of the environment causing 

additional problems. IPM is an eco-friendly approach and the effects on the 

environment is always considered before the application of any interventions. 

Less use of pesticides minimises of not avoid the effect that pest control may 

have on the fertility of soil, other organisms, human life and the environment at 

large. 

 



 

 

iii. Minimises residue hazards of pesticides 
In an IPM schedule, the use of pesticides will be considerably reduced and 

therefore the pesticide residue hazards will also automatically minimised or at 

best avoided. 

iv. Anti-resistance 

When followed judiciously, the IPM model in itself is the anti-resistant mode for 

pest control. This is because inherently, the IPM discourages the use of 

chemicals-only providing for the cautious use of pesticides as a last resort. This 

creates less cases of anti-resistance.  

 

v. Useful and best intervention for the general public 
Given that IPM helps with better understanding of pests; provides safe, reliable 

and low-cost pest control; is safe and affordable to the general public; and 

ensures more sustainable production systems, it makes IPM a useful and best 

intervention for pest management for the general public. 

3.4.2 Limitations of Integrated Pest Management 

Some challenges related to IPM include 

 

i. More involvement in the technicalities of the method 

 
▪ IPM needs to be planned; 

▪ IPM demands more attention and dedication; 

▪ Requires expertise of various fields; and 

▪ All those involved in the IPM need to be educated and trained which often 

requires much time and some resources. 

 

ii. Time and energy consuming 
▪ Application of IPM takes time; 

▪ Much time is needed in planning itself; 

▪ As IPM strategies may differ from site to site, there may be need for 

domestication of the plan per site; 

▪ The expected results of intervention may take long time to be achieved. 

  



 

 

4.0 REQUIREMENTS FOR WORLD BANK FUNDED PROJECTS 

The World Bank Operational Policy (OP 4.09 - Pest Management, December 1998) 

states that the procurement of any pesticide in a Bank-financed project is contingent 

on an assessment of the nature and degree of associated risks, taking into account 

the proposed use and the intended users. With respect to the classification of 

pesticides and their specific formulations, the Bank refers to the World Health 

Organization's Recommended Classification of Pesticides by Hazard and Guidelines 

to Classification (Geneva:  WHO 1994-95). The following criteria apply to the selection 

and use of pesticides in Bank-financed projects: 

▪ They must have negligible adverse human health effects; 

▪ They must be shown to be effective against the target species; 

▪ They must have minimal effect on non-target species and the natural 

environment; 

▪ The methods, timing, and frequency of pesticide application are aimed to 

minimize damage to natural enemies;  

▪ Pesticides used in public health programs must be demonstrated to be safe for 

inhabitants and domestic animals in the treated areas, as well as for personnel 

applying them; and  

▪ Their use must take into account the need to prevent the development of 

resistance in pests. 

 

The Bank requires that any pesticides it finances be manufactured, packaged, 

labelled, handled, stored, disposed of, and applied according to standards 

acceptable to the Bank. The Bank does not finance formulated products that fall in 

WHO classes IA and IB, or formulations of products in Class II, if (a) the country lacks 

restrictions on their distribution and use; or (b) they are likely to be used by, or be 

accessible to, lay personnel, farmers, or others without training, equipment, and 

facilities to handle, store, and apply these products properly.  

  



 

 

5.0 IMPLICATIONS FOR THE IDSP  

The intensive agriculture expected to be developed under the IDSP will inevitably lead 

to an increase in pesticide use. Most of the proposed area (except part of Tier 2 which 

is still un-cleared) is currently used for rain-fed crop production, mainly sorghum and 

maize. These crops are normally grown without pesticides, except for seed dressings 

on purchased seed. Vegetables, in particular, have a much higher requirement for 

insecticides and fungicides. 

The Environmental Management Act (EMA) of 2011, particularly, the Environmental 

Management (Licensing) Regulations (S.I. No 112 of 2013) provide for the 

manufacture, import, export, storage, distribution, transportation, blending, 

processing, re-processing or changing the composition of an a pesticide or toxic 

substance or re-processing of an existing pesticide or toxic substances for new use. 

For the IDSP, the regulation may apply mainly to distributors who in turn will be 

expected to provide the right information to the farmers through right labelling and 

training. Further, any company who will be distributing the pesticides in the project 

area will be expected to provide the required training.  

5.1 IDSP IPM strategy  

5.1.1 Main pest challenges 

Almost 90% of the irrigated area will be occupied by wheat in the winter, and soya 

beans in the summer. Other high value crops will also be grown within the project 

areas. Although there are risks of serious crop losses in mono-cropping systems, the 

wheat/soya rotation is particularly successful in Zambia because the continual 

rotation of graminaceous and leguminous crops breaks the life cycle of many pests, 

especially weeds, and the crops have relatively few major enemies which cannot be 

easily controlled. The main threats are from foliar diseases which are normally 

controlled with sresistant varieties or fungicides as follows: 

i. Wheat – Fungal: stem rust (Pucinia graminis), leaf rust (Puccinia recondita) 

and powdery mildew (Erysiphe graminis). 

ii. Soya beans –Fungal:  rust (Phakopsora pachyrhizi), frog-eye leafspot 

(Cercospora sojina), red leaf blotch (Pyrenochaeta glycines). 

iii. Bacterial: bacterial blight (Psuedomonas syringae/glycines), bacterial 

pustule (Xanthamonas phaseoli) 

iv. Vegetables suffer from a wide range of pests, but one major threat to 

almost all vegetables are nematodes, which are difficult to control, can 

build up in the soils over seasons and cause serious losses. As they thrive in 

light soils, they can be expected to pose a particular threat to intensive 

vegetable production at Mwomboshi. As herbicide usage in vegetables is 

limited by the danger to following crops and limited range available, much 

of the weed control will be manual, which is a major challenge in such a 

large area of vegetables. The major diseases in tomatoes are early and late 

blight, powdery mildew and several viruses introduced by insects. 

Cabbage and other brassicas are usually attacked by caterpillars, 

especially the larvae of diamond-back moth. Watermelons and other 

cucurbits are particularly vulnerable to virus diseases. 

v. Maize - the main pests are cutworm, stalk-borer, maize streak virus, grey leaf 

spot and termites.  

vi. Intensive vegetable plots in Tier 1 will be particularly susceptible to pest 

outbreaks, with multiple users in close proximity growing common crops. 



 

 

5.1.2 Training 

Training of farmers is the first and most important step. It must be assumed that none 

of the Tier 1 and Tier 2 farmers have received training in IPM. The Tier 3 and 4 senior 

management is expected to be conversant with IPM, but their middle management 

may not be conversant with the same. Notwithstanding, both senior and middle 

management will require IPM training which will be conducted before the scheme is 

operational. In addition pesticide distributors will be required to provide training in safe 

handling and application to all buyers, and provide labels on all packs. 

Pest identification is a key component of training, together with practical methods of 

monitoring pest populations. Then control methods will be covered, with avoidance 

and cultural controls taking priority, followed by biological interventions, and then 

chemicals as a last resort. 

 

5.1.3 Approaches to be adopted in implementing the IPM 

5.1.3.1 Cultural practices 

 

Techniques that will be employed under this approach include but are not limited to: 

▪ Good husbandry as healthy crops are more resistant to pest attack and 

damage. 

▪ Crop rotation and timing of planting/harvest – specifically for Tier 1 and part of 

Tier 2 where annual crops will be grown. 

▪ Inter-cropping – planting different crops within each plot at the same time to 

repel or disrupt insect pests and nematodes. 

▪ Choice of variety or cultivar – this often requires purchasing improved varieties 

of seed or plant material, which can be relatively expensive. The training will 

emphasise the benefits of using genetic resistance and tolerance to diseases. 

There are no GMO cultivars available in Zambia, but there is a wide selection 

of improved non-GMO varieties with good disease-resistance packages. 

▪ Irrigation practices and drainage – good water management to promote crop 

growth while avoiding excessive watering and standing water. 

▪ Field hygiene – removal of diseased and infested plants, both in a growing crop 

and after harvest, will reduce the chance of spread to other plants or 

subsequent crops. 

▪ Weeding - Weeds disrupt the growth of crops and can act as hosts for pests. 

Regular hand-weeding is required in small) vegetable plots in Tiers 1and 2.  

▪ Mulching – the use of benign organic matter to protect the soil from direct 

sunlight and damage by rain or overhead-irrigation improves the environment 

for crop growth and beneficial organisms. Farmers must first remove seeds from 

mulch and avoid using diseased plant material. Minimum tillage  

 

Most of these techniques are standard farming practices, but they require planning 

by the farmer, which will start with training and improve with experience and extension 

services provided under the project. They are not fool proof solutions, and need to be 

augmented with direct interventions (see below) in order to keep pest levels below 

economic thresholds. Some will require extra labour, such as weeding, mulching and 

field hygiene. 

  



 

 

5.1.3.2 Mechanical controls 

These methods involve actions by the farmer such as hand-picking, erecting insect 

barriers, using traps, and tillage to disrupt breeding.  Hand weeding is also a 

mechanical control for weeds. The use of simple homemade traps is a practical 

solution for vegetables.  

The traps can be coloured bowls with water, or coloured boards coated with oil. 

Yellow traps attract leaf-miner adults, whiteflies, aphids (winged forms) and thrips 

among other insect pests. Thrips are also attracted to white and blue. As the yellow 

colour attracts many insect species, including beneficial insects, use yellow sticky 

traps only where necessary. (Infonet, 2013). Sticky yellow boards have been 

successfully used in Zambia to control crop pests like leaf miner. 

Light traps can be used to attract moths of armyworm, stalk-borer, and cutworm, 

however they also attract many other insects and are not practical for small holders. 

Specific pheromone traps are the most effective for mass-trapping but are not readily 

available and not affordable for small holders. 

Mechanical controls are not recommended as a major tool in insect pest control, but 

hand-weeding will be the main method of weed control in vegetables. 

 

5.1.3.3 Biological control 

There is a limited selection of biological controls that can be purchased in Zambia. 

Predatory insects are not commercially available, but there is an increasing range of 

bacterial and fungal agents that can be purchased. The major agrochemical 

suppliers are now actively promoting new biological formulations. The main source of 

beneficial organisms will be from the naturally-occurring population, which will be 

encouraged by inter-cropping of plants that attract them, and minimal use of broad-

spectrum pesticides. 

The controls that may be employed include: 

i. Bacterial agents e.g. Bacillus thurengensis (BT) suspension for the control of 

caterpillars and bollworms, Bacillus sp. + Psuedomonas sp. (Nemablok) for 

nematodes, Bacillus sp. + Psuedomonas sp. (Patostop) for fungal disease on 

roots and foliage on all crops, Gliocladium sp. For root and stem diseases 

like Fusarium – these are readily available from local suppliers. 

ii. Natural insecticides e.g. Neem – not readily available. 

iii. Predatory nematodes to control plant-parasitic nematodes – need to be 

encouraged by minimum tillage and mulching. 

iv. Green manures with nematicidal and soil-improving properties e.g. 

mustard, Tagetes sp., red sun-hemp – seed can be multiplied locally, best 

planted in rainy season when less demand for cropping land. 

 

The biological controls which are recommended are bacterial agents, which are 

affordable and can be sprayed, or applied through centre-pivots, and green 

manures which have multiple benefits and are cheap to grow. 

 

 



 

 

5.1.3.4 Chemical control 

The use of chemicals should be restricted to WHO Class III (slightly hazardous) products 

whenever possible, with Class II (moderately hazardous) chemicals used only when 

essential. Class II includes many commonly used pesticides including synthetic 

pyrethroids, dimethoate, and endosulphan (World Health Organisation, 2006). It will 

be necessary to educate farmers on the dangers of these chemicals both to 

themselves and consumers, and the natural pest- predators and wildlife. The list of 

class 3 alternatives must also be provided. There is a sufficient range of chemicals 

which are Class II or better available in Zambia to control all of anticipated pest 

problems.  

  

5.1.4 Handling and application of chemicals 

Although most vegetable farmers are familiar with spraying, all farmers and workers in 

Tiers 1 and 2 will need training in safe handling and application techniques. Knapsack 

sprayers will be the main method of application in small plots, but protective clothing, 

which is rarely used, must also be available from chemical suppliers, together with the 

required training.  Larger plantings in Tier 3, Tier 2 out-growers and Tier 4 will be sprayed 

by tractor and boom-sprayer, while large centre pivots with standing crops will receive 

some fungicide applications by aerial spraying.  

 

5.1.5 Storage of chemicals 

The use of chemicals comes with an obligation to store them securely. The 

development of the scheme will include chemical storage facilities which will in turn 

require appropriate licensing as provided for by the Environmental Management 

(Licensing) Regulations (S.I. No 112 of 2013). Tier 3 farmers will build their own store and 

in the same vain, Tier 2 farmers will also be encouraged to build their own chemical 

storage facilities. Tier 1 may be a bit more challenging due to the reduced sizes of 

plots, a lot of small scale farmers involved, and their habit of keeping their chemicals 

at home. As such, chemical distributors will be required to supply affordable and 

lockable plastic boxes for farmers to store their chemicals in, as a centralised store for 

Tier 1 is impractical. Tier 4 farmers already have chemical stores. 

5.2 Monitoring and management 

A crucial component of a successful IPM programme is the effective and regular 

monitoring of pest populations and pest management. This requires expertise in the 

form of extension officers, record keeping and some practical traps for insect pests. 

The traps employed must be of a type that can be easily supplied and maintained, 

which necessarily restricts the range of insects that can be monitored in this way. 

Regular field inspections by trained officers will be the most effective method of 

monitoring, and the officer can provide advice to farmers. Records must indicate 

quantitative observations and advice given to farmers. This approach will also teach 

farmers in field situations and make the IPMP more sustainable. 

While there is an incentive for Tier 3 to cover the IPM management of Tier 2 out-

growers, who may occupy the small centre pivots, there may be no obvious linkage 

between Tier 3 and the vegetable growers on Tier 1 and 2. In the event that there is 



 

 

not linkage between Tier 3 and the other lower tier(s), this responsibility would be best 

taken on by extension officers of the Ministry responsible for Agriculture who are 

already active in the area and whose capacity is expected to be improved as the 

scheme develops. The implementation of IPM is especially important, and 

challenging, in Tier 1, with many individuals growing susceptible crops in a confined 

area. There must be a collective approach to pest control, rather than individuals 

reacting only to their own problems – this will require strong leadership from extension 

officers and lead farmers.  

The management of the IPMP requires annual reviews to be made to assess its 

effectiveness, the levels of adoption and compliance, and to amend the plan if 

necessary. It must also take note of observations made by the environmental 

monitoring team and determine if pesticides are damaging the environment. The 

annual review should be conducted by the Ministry Responsible for Agriculture, who 

can out-source the task to an IPM expert if they do not have the capacity. 

Table 1 below outlines the activities required to implement and monitor the IPM 

programme. Priority must be given to Tier 1 when implementing the plan. 
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Table 1: IDSP IPM Implementation Schedule 

PHASE ACTION OBJECTIVE RESPONSIBILITY TIMING 

Pre- 
operation 

Update IPMP and share with trainers 
To ensure training covers all the required components which can be 
practically applied. 

CB&CP 
At least 1 month before 
training starts 

IPM training of lead farmers T1 and 
extension officers 

Teach farmers principles & methods of IPM CB&CP with external provider 
At least 3 months before 
opening of T1 

IPM training of T2 framers and T3 & 4 middle 
management 

Teach farmers/managers principles & methods of IPM CB&CP with external provider 
At least 3 months before 
opening of T2-4 

Scouting of existing rain-fed crops & report 
Establish baseline of pest pressure and train farmers how to scout & 
record 

Ministry of Agriculture (MoA) Extension 
Officers 

Rainy season following IPM 
training 

Scouting of existing vegetable crops & 
report 

Establish baseline of pest pressure and train farmers how to scout & 
record 

MoA Extension Officers 
Dry season following IPM 
training 

Selection of approved chemical suppliers Approve only those suppliers that are reputable, registered, and capable IDSP-NC Before scheme is operational 

Operation – 
Yr1 

Training in safe chemical handling/storage 
Ensure that all users are aware of hazards and safe handling & 
application 

IDSP-NC 
Within 3 months of operation 
starting 

Commence regular scouting of vegetable 
crops & recording 

Monitor pest levels and implement controls Ministry of Agriculture Extension Officers Monthly 

Refresher training of lead farmers T1 and 
extension officers 

Reinforce 1st training and address problems which have arisen. External provider engaged by MoA 1 year after 1st training 

Scouting of T3 & T2 out-grower crops, & 
records 

Monitor pest levels and implement controls T3 management Monthly from 1st planting 

Scouting of T4 crops & recording Monitor pest levels and implement controls  T4 management Monthly from 1st planting 

Monitoring 
Yr1 
 
 

Review of IPMP and report to MAL 
Assess results and effectiveness of 1st yr of IPMP, report on pests and 
controls. 

External consultant engaged by MoA  After 1 yr of operation 

Corrective actions based on review 
Revise IPMP in light of experience in 1st year, explain any new 
approaches to MAL E.O.s 

External consultant with MoA Extension 
Officers 

Following review of IPMP 

Operation – 
Yr2+ 

Implementation of revised pest control 
methods 

Improve the effectiveness and adoption of the IPMP 
MoA Extension Officers with lead farmers 
and T3 mgmt. 

Following approved 
corrective actions 

Scouting of all crops & recording Monitor pest levels and implement controls Lead farmers Monthly 

Scouting of T4, T3 & T2 out-grower crops, & 
records 

Monitor pest levels and implement controls T3, T4 management Monthly 

Monitoring 
Yr2+ 

Review of IPMP and report to MAL 
Assess results and effectiveness of IPMP, report on pest problems and 
controls used, recommend improvements. 

IPM expert from Ministry of Agriculture or 
external 

Repeat annually 
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