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Course Description 

systematics and biology of insect pests and mites of important orders in 

agriculture. Ecology: sampling pest population; techniques of population 

assessment; Population dynamics, predator-prey interrelationship; Host plant 

interactions. Pest damage to crop plants. Yield loss assessment.  Types of 

damage. Economic threshold and injury levels. Economics of insect pest attach. 

Post-harvest losses due to insect pests. Control of insect pests; cultural, 

physical, mechanical, chemical, biological, legislative, plant resistance and 

integrated pest management. Identification and management of insect and 

storage pests of food, industrial, vegetables, fruits, ornamentals, fibre crops; 

cereals, root crops, pulses, oil crops and other stored and processed crop 

products of economic importance in Kenya.  Store and store management; Use 

of natural plant products in the control of insect pests. Biology, taxonomy, 

behaviour, ecology and population dynamics of rodents and birds as crop pests. 

Review of damage caused by rodents and birds on foodstuffs, , industrial and 

other crops. Review of pre-harvest and postharvest damages and crop losses due 

to rodents and birds. Rodent and bird control methods: mechanical; trapping; 

biological; poisons and fumigation; shooting, trapping, scaring, chemical and 

physical exclusion.  Rodenticides and application methods. 

  

 

Topics : 

Topic 1  Concept of Pest Management 

- Brief history of pest management 

- Flowchart of pest management  

Topic 2  Flowchart of Pest Management 

- Population dynamics of insect populations 

(i) General concept of insect populations 

(ii) Factors that affect insect pest populations 

(iii)Terms used in population dynamics 

Topic 3  Sampling pest population 
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- Define sampling 

- Pre-requisite to sampling 

- Sampling patterns and procedures in insect population 

Topic 4  Insect Pest and Damage Assessment 

- Purpose of assessment of pests 

- Pest assessment methods 

Topic 5  Pest Scouting 

- Definition 

- Features of pest scouting techniques 

- Advantages of scouting insect pests 

Topic 6  Pest Monitoring 

- General comments in pest monitoring 

- Objectives of monitoring 

- Monitoring techniques 

- Requirements for pest monitoring 

- Monitoring outputs (information) 

- Advantage of pest monitoring 

- Pest monitoring constraints 

Topic 7  Pest Forecasting 

- Definition 

- General comments on pest forecasting 

- Purpose of pest forecasting 

- General purposes of pest forecasting 

- What is needed in forecasting? 

- Examples of forecasting in East Africa 

- Bottlenecks of pest forecasting 

Topic 8  Pest Surveillance 

- Definition 

- Data on pest surveillance 

- Purpose of pest surveillance 

- Elements of pest surveillance 

- Organization of and operation of pest surveillance 

- Constraints of pest surveillance 

Topic 9  Pest Risk Analysis (PRA) 

- Definition 

- Principles and practices of PRA 

Topic 10  Pest Modeling 

- Definition 

- Pest modeling concept 

- Types of modes 



- Advantage of models 

- Constraints to modeling 

Topic 11  Crop Loss Concept 

- Reasons for assessing crop loss 

- Ways of yield loss due to pests 

- Methods of crop loss assessment 

- Relationship of yield and pest infestation 

Topic 12  Economics of Pest Management 

- General remarks about economics of pest management 

- Economic threshold concept 

- Terms used to describe pest population 

- Difficulties in application of economic threshold concept. 

Topic 13  Decision Making in Pest Management 

- General concept 

- Reasons of studies in decision making mechanisms 

- How decisions can be improved-farmers, government, 

international agencies. 

Topic 14  Decision Tools in Pest Management 

Topic 15  -   Integrated Pest Management (IPM) Definition 

- IPM Concept 

 

 

QUESTIONS FOR DISCUSSION 

1. List three reasons for assessing crop losses due to insect pests. 

2. Why is it necessary to assess insect pest population levels in crop fields? 

3. What is the purpose of forecasting in pest management? 

4. List the criteria used to assess successful Integrated Pest Management 

programmes in a country? 

5. Why has it been necessary to develop IPM in intensive agricultural systems 

in Africa? 

6. Give four conditions that can cause an insect to become a pest. 

7. List the difficulties in using action thresholds in pest management in 

Africa. 

8. List the current global environmental issues brought about by pest control 

practices. 

9. Explain why organic agriculture is a benefit to the conservation of 

agricultural biodiversity. 

10. Discuss how you would develop and implement an IPM program for crops 

grown by subsistence farmers in Kenya. 

11. Describe three methods of assessing crop losses. 



12. Discuss six types of relationships between insect pest intensity and crop 

losses in the field. 

13. Discuss briefly how maize is being genetically engineered for stalk borer 

resistance. 

14. Why is IPM regarded as an environmental friendly strategy in the overall 

crop production? 

15. Define the following terms:- 

(a) Pest Risk Analysis (PRA) 

(b) Pest Free Area 

(c) Insect fertility 

(d) Pest abundance 

16. Describe the pre-requisites that have to be observed in the choice of pest 

sampling method. 

17. Describe two methods of sampling insect pest populations in a crop field. 

Indicate the advantages and disadvantages of each sampling method. 

18. Discuss the Integrated Pest Management (IPM) concept. 

19. Differentiate the concept of Economic (Action) Threshold and Economic 

Injury Level and explain their usefulness in insect pest management. 

20. List the current global environmental issues brought about by pest control 

practices. 

21.  

 

 

 

 

(a) What is pest formulation? 

(b) Define the following terms used fin toxicological investigations: Acute 

toxicity, Subacute Toxicity, Chronic Toxicity  

(c) Define the term Maximum Residue Levels (MRLs) 

(d) What is meant by LD50 of an insecticide and what is its importance? 

22. List three reasons for assessing crop losses due to insect pests. 

23. Why is it necessary to assess insect pest population levels in crop fields? 

24. What is the purpose of forecasting in pest management? 

25. List the criteria used to assess successful Integrated Pest Management 

programmes in a country. 

26. Why has it been necessary to develop IPM in intensive agricultural systems 

in Africa? 

27. Give four conditions that can cause an insect to become a pest. 

28. List the difficulties in using action thresholds in Pest Management. 

29. Tabulate the current global environmental issues brought about by pest 

control practices. 

30. Explain why organic agriculture is a benefit to the conservation of 

agricultural biodiversity. 

31. Discuss how you would develop and implement an IPM program for crops 

grown by subsistence farmers in Kenya. 



32. Describe three methods of assessing crop losses. 

33. Discuss six types of relationships between insect pest intensity and crop 

losses in the field. 

34. Describe briefly how maize is being genetically engineered for stalk borer 

resistance. 

35. Why is IPM regarded as an environmental friendly strategy in the overall 

crop production? 

36. List three reasons for assessing crop losses due to insect pests. 

37. Why is it necessary to assess insect pest population levels in crop fields? 

38. What is the purpose of forecasting in pest management? 

39. List the criteria used to assess successful Integrated Pest Management 

programmes in a country. 

40. Why has it been necessary to develop IPM in intensive agricultural systems 

in Africa? 

41. Give four conditions that can cause an insect to become a pest. 

42. Give FAO definition of IPM that was suggested in 1997. 

43. What is the population dynamics of insects? 

44. List the difficulties in using action thresholds in Pest Management. 

45. List the factors that influence the insect pest population dynamics in a 

crop. 

46. Tabulate the current global environmental issues brought about by pest 

control practices. 

47. Describe the pre-requisites that have to be observed in the choice of pest 

sampling method. 

48. Describe two methods of sampling insect pest populations in a crop field. 

Indicate the advantages and disadvantages of each sampling method. 

49. Discuss the Integrated Pest Management (IPM) concept. 

50. Differentiate the concept of Economic (Action) Threshold and Economic 

Injury Level and explain their usefulness in insect pest management. 

51.  

 

 

 

(a) Distinguish between density dependent and density independent 

factors and discuss the effects of each on the control of insect 

populations. 

52.  

 

(a) Di
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u
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ur methods of commonly used in assessing crop losses due to insect 

pests. 

(b) Discuss six relationships between yield and insect pest infestation. 

 

 

 

 



 

 

 

53.  

 

 

 

 

 

 

 

 

(a) Discuss the concept and principles of Integrated Pest Management 

(IPM). 

(b) Discuss how development and implementation of IPM programmes can 

be undertaken in Africa. 

 

 

54.  

 

 

 

 

 

(a) Discuss the concept and principles of Integrated Pest Management 

(IPM). 

(b) Discuss how development and implementation of IPM programmes can 

be undertaken in Africa. 

(c) What are the constraints in developing and implementing Integrated 

Pest Management programme in subsistence agriculture in Africa? 

55. Discuss the major coffee insect pests in Kenya and the efforts towards 

Integrated Pest Management. 

56. Review the reasons behind the year 2001 Stockholm Convention on 

persistent organic pollutants. 

OR 

Evaluate the environmental impact of agricultural pesticides. 

57. Discuss the principles and the process of Pest Risk Analysis (PRA) for 

quarantine pests. 

58. Discuss the biology, outbreak, monitoring, forecasting, migration and the 

control of the following migrant pests:- 

(a) African armyworm (Spodoptera exempta walker) 

(b) Desert locust (Schistocerca gregaria gregaria) 

59.  

(a) Describe three methods of assessing crop losses due to insect pests. 

(b) Discuss six types of relationships between insect pest intensity and 

crop losses in the field. 

60. Describe the mode of action of the following classes of insecticides. 

(a) Organochlorines 

(b) Organophosphates 

(c) Carbamates 

(d) Synthetic pyrethroids 

(e) Natural (botanical) pesticides. 

61.  

 

 

 



(a) Di

sc
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ss 

the consequences of the use of pesticides on the ecosystem. 

(b) Discuss how farmers can ensure that they meet the requirements of 

Maximum Residue Levels (MRLs) on our export produce to the 

European Union market.  

62. Describe the structure and function of at least five traps used for sampling 

insect pest population. In each case, discuss the advantages and 

limitations. 

63.  

 

 

 

(a) WhatWhat is the importance of pest forecasting in pest management? 

(b) Describe the general principles of pest forecasting. 

(c) Identify the need in forecasting. 

(d) What are the attributes of a good pest forecasting system? 

(e) List the bottlenecks of pest forecasting in East Africa.

64.  

 

 

 

(a) Discuss the economic threshold concept as the corner-stone of 

Integrated Pest Management. 

(b) What are the difficulties in using economic thresholds in Integrated 

Pest Management? 

65. Discuss the philosophy, concepts and techniques that are essential in 

decision making in Pest Management. 

66. Using the persistent organic pollutants convention, explain why 

environmental conventions are necessary in the management of the 

environment. 

67. It is only necessary to management insects on plants when they reach pest 

status level. Describe the major methods through which insects attain pest 

status on crop plants. 

68. Outline the techniques that are used when estimating insect pest 

population. 

69. Discuss successful strategies of implementing successful IPM-Farmer 

Field School programs in Africa. 

70.  

 

 

 

(a) Describe briefly the historical perspective and contemporary 

development of Integrated Pest Management (IPM) concept. 

(b) Discuss new developments in science which could influence Integrated 

Pest Management (IPM) in the current century. 

71. Justify the need for persistent organic pollutant’s convention or pops. 

72. Explain why the introduction of genetically modified crops is both a threat 

and a benefit to the conservation of agricultural biodiversity. 

73. Develop a general framework for an environmental management 

programme for your country. 

74. Examine the contribution of pesticides to the general environmental 

problems and propose strategies to mitigate them. 



75. Explain why the integrated pest management approach is an 

environmental management strategy. 

76.  

 

 

 

 

(a) Differentiate between density dependent and density independent 

factors and discuss the effects of each on the management of insect 

pest populations. 

(b) Differentiate the concepts of Economic (Action) Threshold and 

Economic Injury Levels and explain their usefulness in insect pest 

management. 

77.  

 

 

 

(a) DiscDiscuss how you would develop and implement and IPM program 

through an IPM-Farmer Field School with a self-help group in a 

community in Kenya. 

(b) List the advantages of IPM-farmer Field Schools in the implementation 

of IPM.  

78. Discuss the considerations and possibilities of integrated biological control 

agents and pesticides in IPM programmes. 

 

 

 

79.  

 

 

 

 

(a) Describe five methods of sampling insect pest populations in a crop 

field. Indicate the advantages and disadvantages of each of the 

sampling method. 

(b) Explain why Integrated Pest Management (IPM) approach is an 

environmental management strategy. 

80.  

 

 

 

 

 

(a) Distinguish between density dependent and density independent 

factors that regulate insect populations and discuss the effects of each 

on the management of insect pest populations. 

(b) Differentiate the concepts of Economic (Action) Threshold and 

Economic Injury Levels and explain their usefulness in insect pest 

management. 

81.  

 

 

 

 

(a) Discuss how you would develop and implement and IPM program 

through an IPM-Farmer Field School with a self-help group in a 

community in Kenya. 

(b) List the advantages of IPM-farmer Field Schools in the implementation 

of IPM progarmmes in Africa.  

82. Discuss the considerations and possibilities of integrated biological control 

agents and pesticides in IPM programmes. 

83. Describe five methods of sampling insect pest populations in a crop field. 

Indicate the advantages and disadvantages of each of the sampling 

method. 



84. Explain why Integrated Pest Management (IPM) approach is an 

environmental management strategy. 

85. Discuss each of the following factors that affect insect population 

dynamics in crop fields:- 

(a) Genetic traits 

(b) Weather 

(c) Natural enemies 

(d) Food supply 

86. Discuss the principles and the process of Pest Risk Analysis (PRA) for 

quarantine pests. 

87.  

 

(a) DiscDiscuss the principles and techniques of pest scouting and pest 

monitoring. 

(b) List the advantages of pest scouting and pest monitoring. 

88.  

 

 

 

(a) Discuss how you would develop and implement and IPM program 

through an IPM-Farmer Field School with a self-help group in a 

community in Kenya. 

(b) List the advantages of IPM-farmer Field Schools in the implementation 

of IPM.  

89.  

 

 

 

 

 

(a) Describe briefly the historical perspective and contemporary 

development of Integrated Pest Management (IPM) concept. 

(b) Discuss new developments in science which could influence Integrated 

Pest Management (IPM) in the current century. 

90. Describe briefly the difficulties in using the economic threshold concept. 

91. Discuss the principles and process of Pest Risk Analysis (PRA) for 

quarantine pests. 

92.  

 

 

 

(a) Discuss the steps in the development of a model of Insect Pest 

Management. 

(b) List four examples of different models in insect Pest Management. 

(c) List the advantages of modeling in insect Pest Management. 

93.  

 

 

(a) Discuss how pest decisions are made and how decision making 

process can be improved. 

(b) Describe the decision tools for pest management.

94. Discuss how development and implementation of IPM programmes can be 

undertaken in Africa. 

95.  

 

(a) Discuss thDiscuss the concepts of Economic Threshold and Economic 

Injury Levels in pest management. 

(b) Describe briefly the difficulties in using the above stated concept. 

96. Discuss the principles and the process of Pest Risk Analysis (PRA) for 

quarantine pests. 



97.  

 

 

(a) DiscDiscuss the steps in the development of a model on Insect Pest 

Management. 

(b) List four examples of different models in Insect Pest Management. 

(c) List the advantages of modeling in Insect Pest Management.

98.  

 

(a) DiscDiscuss how pest decisions are made and how decision making 

process can be improved. 

(b) Describe the decision tools for pest management. 

99. Discuss how development and implementation of IPM programmes can be 

undertaken in Africa. 

100. Discuss the principles and the process of Pest Risk Analysis (PRA) for 

quarantine pests. 

 

101.  

 

 

(a) Discuss the principles and techniques of pest scouting and pest 

monitoring. 

(b) List the advantages of pest scouting and pest monitoring. 

102.  

 

 

 

 

(a) Discuss how Discuss how you would develop and implement and IPM 

program through an IPM-Farmer Field School with a self-help group in 

a community in Kenya. 

(b) List the advantages of IPM-farmer Field Schools in the implementation 

of IPM.  

103.  

 

 

 

(a) Describe briefly the historical perspective and contemporary 

development of Integrated Pest Management (IPM) concept. 

(b) Discuss new developments in science which could influence Integrated 

Pest Management (IPM) in the current century. 

104. Explain how Integrated Pest Management (IPM) approach is an 

environmental management strategy. 

105. Discuss the principles and techniques of Pest Risk Analysis (PRA) for 

quarantine pests. 

106.  

 

 

(a) Discuss the steps in development of a pest management model. 

(b) Give examples of different models in insect pest management. 

(c) List the advantages of modeling in insect pest management. 

107.  

 

 

 

 

(a) Distinguish between density dependent and density independent 

factors and discuss the effects of each on the management of insect 

pest populations. 

(b) Differentiate the concepts of Economic (Action) Threshold and 

Economic Injury Levels and explain their usefulness in insect pest 

management. 

108.  

 

(a) ExplaiExplain briefly, four methods of assessing losses due to insect 

pests. 



(b) E

xp

lain briefly the six types of relationships between insect pest intensity 

and crop losses in the field. 

109. Define the following terms:- 

(a) Pest Risk Analysis (PRA) 

(b) Pest Free Area 

(c) Insect Fertility 

(d) Pest Abundance 

110. Describe briefly the pre-requisites that can be observed in the choice of 

pest sampling method. 

111. Describe two methods of sampling insect populations in a crop field. 

Indicate the advantages and disadvantages of each sampling method. 

112. Discuss the Integrated Pest Management (IPM) concept. 

113. Differentiate the concepts of Economic (Action) Threshold and Economic 

Injury Levels and explain their usefulness in insect pest management. 

114. List current global environmental issues brought about by pest control 

practices. 

115.  
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(b) D

efi

ne the following terms used in toxicological investigations: Acute 

toxicity, Subacute toxicity, Chronic toxicity. 

(c) Define the term Maximum Residue Levels (MRLs). 

(d) What is meant by LD50 of an insecticide and what is its importance? 



 

 


