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Nepal Agricultural Research Council
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Sub Faculty – Entomology
1
Insect Systematics
1.1 Survey of class insecta

1.2 Major tasks of systematics

1.2.1 Identification

1.2.2 Purpose of identification

1.2.3 Methods of identification

1.2.4 Problems encountered in identification

1.3 Description: morphological, physiological, ecological, ethological, geographical and molecular genetic characters

1.4 Concern with the proper application of the rules of nomenclature study of speciation

1.5 Classification

1.6 Nomenclature

1.7 Insect dominancy on the earth

2 Insect Physiology

2.1 Integument – cuticle structure and formation

2.2 Moulting physiology

2.3 Hemolymph physiology – composition, function, hemocytes and immune response

2.4 Neuroendocrine glands

2.5 Hormones: structures and functions

2.6 Endocrinology of moulting and metamorphosis

2.7 Central nervous system – structure and function

2.8 Sensory physiology – vision, mechanical and chemical

2.9 Semiochemicals – pheromones

2.10 Diapauses physiology

3 Insect Ecology

3.1 Ecological role of insect pests

3.2 Dynamics of insect life systems

3.3 Effects of environment on insect development

3.4 Regulation of insect population

4 Biological Control of Insect – pests

4.1 Brief history of biological control

4.2 Theory behind classical biological control
4.3 Agents of biological control

4.3.1 Parasites and parasitoids

4.3.2 Predators

4.3.3 Pathogenic microorganisms

4.4 Practice of biological control

4.4.1 Introduction

4.4.2 Augumentation

4.4.3 Conservation of natural enemies

5 Insecticide Toxicology

5.1 Principles of insecticide toxicology
5.2 Insecticide classification, Mode of action, Metabolisms

5.3 Environmental Effects of Insecticide

5.4 Selectivity and Resistance to Insects.

5.5 Insecticides in Nepal and Their Classification by Hazard

5.6 Pesticide residue in plants and their products

5.7 Pesticide Act, 2048 and Rules 2050

5.8 FAO's International Code of Conduct on the Distribution and Uses of Pesticides

5.9 GIFAP Code of Pesticide formulation

5.10 Insecticides and Issues on Persistent Organic Pollutants (POPs)

5.11 Developing pesticide resistance insects and their management

6 National Insect Pests of Agriculture, Their Life Histories, ecology and Management
6.1 Stem borers: (Chilo Partellus) in maize; Chilo suppressalis) in rice; Sesamia inferens) in wheat

6.2 Brown planthopper (Nilaparvata lugens) in rice

6.3 Gandhi bug (Leptocorisa chinensis) in rice

6.4 White grubs (Melolontha sp.; phyllophaga sp.; Holotrichia sp.) in maize

6.5 Cutworm (Agrotis ipsilon; A. segetum) in potato

6.6 Peach-potato aphid (Myzus persicae) in potato

6.7 Pumpkin fruitfly (Bactrocera cucurbitae) in cucurbit vegetable fruits

6.8 Red ants (Dorylus orientalis) in potato

6.9 Shoot and fruit borer (Leucinodes orobonalis) in eggplant

6.10 Tomato fruit worm (Helicoverpa armigera) in tomato

6.11 Oriental fruitfly (Bactrocera dorsalis) in sub-tropical fruits

6.12 Citrus psylla (Diaphrina citri) in citrus

6.13 Banana weevil (Cosmopolites sordidus; Odoiporus longicolis) in banana

6.14 Pomegrante butterfly (Deudorys epijarbas; virachola isocrates) in pomegranate

6.15 Apple wooly aphid (Eriosoma lanigerum) in temperate fruits

6.16 San Jose scale (Quadraspidiotus perniciosus) in temperate fruits

6.17 Grain weevil (Sitophilu oryzae) in stored wheat grain

6.18 Grain legume bruchid (Callasobruchus chinensis) in stored grain legume

6.19 Pest lists and regulated/non-regulated quarantine insect pests of Nepal.

7 Insect Vectors of Plant Pathogens
7.1 Aphids

7.2 Leafhoppers

7.3 Planthoppers

7.4 Whiteflies and

7.5 Beetles

8 Biotechnology in Entomology

8.1 Plant Protection Tool to suppress insect pests

8.2 Merit and demerit of the technology

8.3 Genetically modified organism (GMO) issues

8.4 Living modified organism (LMO) issues

9 Integrated Pest Management (IPM)
9.1 The pest – management concept
9.2 Ecological aspects of pest management and Agro Ecosystem Analysis

9.3 Economic decision levels for pest populations

9.4 Tactics of pest management

9.4.1 Plant resistance in pest management

9.4.2 Parasitoids and predators in pest management

9.4.3 Use of diseases in pest management

9.4.4 Use of botanicals

9.4.5 Insecticide in pest management

9.4.6 Attractant, repellents and genetic control in pest management

9.4.7 Integration of different pest management options.

9.5 The quantitative basis of pest management: sampling and measuring

9.6 History and Progress of IPM in Nepal

9.7 Farmer Field School

10 Insect pest management in organic farming

10.1 Bio-rational and Bio-intensive Approaches
10.2 Bio-technological Approaches

10.3 Bio-pesticides

10.4 Graft technology with resistant materials

10.5 Ecosystem Management and Biodiversity

11 Industrial Entomology

11.1 Sericulture

11.1.1 Silk Worms

11.1.2 Mulberry Silkworm, its biology, rearing silkworm, diseases and natural enemies

11.1.3 Eri silkworm and Tessar silkworm

11.1.4 Potential of sericulture development in Nepal

11.1.5 Problems and constraints in sericulture industry

11.2 Apiculture

11.2.1 Kinds and distribution of honey bees in Nepal

11.2.2 Morphology and structural adaptations in honey bee

11.2.3 Behaviour and activities of honey bees in bee colony

11.2.4 Foraging of bees and bee pasturage

11.2.5 Types of bee hives and other accessories

11.2.6 Care and management of an apiary

11.2.7 Enemies and diseases of honey bees and ways to avoid them to care bee colony

11.2.8 Uses of hive products and their marketing

11.2.9 Bee poisoning and ways to protect honey bees from pesticides

11.2.10 Honey bee pollination ecology

12 General Laboratory Techniques in Entomology
12.1 Insect rearing in natural and artificial diet

12.2 Simple methods of preparing insect collecting and rearing apparatuses in laboratory

12.3 Laboratory chemicals and glassware

12.4 Use of microscope

12.5 Insect preservation

12.6 Slide preparation

12.7 Dispatching insects to experts for authentic identification

12.8 Function and maintenance of laboratory equipments

13 Application of Statistics in Entomological Research
13.1 Elements of experimentation

13.2 Single factor Experiments, randomization, layout and analysis of variance

13.2.1 Completely randomized design

13.2.2 Randomized complete block design

13.2.3 Latin square design

13.3 Data transformation

13.3.1 Logarithmic transformation

13.3.2 Square-root transformation

13.3.3 Arc sine transformation

13.4 Comparison between treatment means

13.4.1 Least significance difference

13.4.2 Duncan's multiple range test

13.5 Regression and correlation analysis

13.6 Chi-square test
TEST BOOKS
1 Ecological Methods: T.R.E. Soughwood, 1978

2 Statistical Procedures for Agricultural Research: Kwanchai A. Gomez and Arturo A. Gomez, 1984

3 Jadhibutidware Kira Niyantran: Finindra Prasad Neupane, 2062

4 Regional Agro-Pesticide Index: ARSAP/CIRAD, 1991

5 Nepalma Tarakaribalika Mukhya Hanikarak Diraharu: Samudra Lal Joshi, 2051

6 Entomology and Pest Management: Robero L. Metcalf and Willium H. Luckmann, 1975

7 Introduction to Insect Pest Management: Robert L. Metcalf and Willium H. Luckmann, 1975

8 The Science of Entomology: William S. Romoser and Jon G. Stoffolano, 1981

9 Imm's General Testbook of Entomology, Volumn I. Structure, Physiology and Development, 1979

10 Imms's General Textbook of Entomology, Volumn II. Classification and Giology, 1979

11 The Insect Structure and Fnction: R.F. Chapman, 1980
MODEL QUESTION FOR S-3, ENTOMOLOGY
A
Tick mark the correct answer (40 marks) (One mark in each)

1 Pollen basket in a honey bee is located in hind leg at

(a) femur
(b) tibia
(c) tarsus
(d) trochanter

     
 2

       
.

       
.

       
40

B
Write short notes on followings (10 marks) (2 mark in each)

1 Hemiptera

2

.

.

5

C
Write brief answers on following (10 marks) (5 mark in each)

1 Integrated Pest Management (IPM)

D
Classify eggplant shoot and fruit borer (Leucinodes orobonalis) upto its species level and put light on its life cycle, ecology and management. (20 mark)

E
Tomato fruit work has developed resistant to conventional insecticides. Management it in alternative way than using insecticides on it. (20 mark)

F
List down five important regulated quarantine pests in the context of World Trade Organization (WTO)
1

2

.

.

5
