g]kfn s[lif cg";Gwfg kl/ifb\ 
kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, al/i& k|fljlws clws[t O)^f]df]nf]lh pk;d'x l^=7_

al/i& k|fljlws clws[t O)^f]df]nf]lh pk;d'x l^=7 :t/sf] cfGtl/s k|ltof]lutf b"O{ efudf x"g]% . efu klxnf]df lnlvt k/LIff / efu b"O{df cGt/aftf{ . lnlvt k/LIff b]xfo cg";f/ ljifox¿df cfwfl/t x"g]% . cfGtl/s k|ltof]lutfTds k/LIfsf] nflu eg] k')ff{° 50 / ;do 1 #)^fsf] x"g]% . 
pQm kbsf] nflu Go'gtd of]Uotf ;DalGwt s[lif ljifodf :gfts pkflw k|FKt u/]sf] x"g" kg]{% . 

lnlvt k/LIffsf cfwf/x¿ 

efu-Ps
	qm=;+
	ljifo
	k')ff{°
	k/LIff k|)ffnL
	k|Zg ;+Vof
	c° ef/

	
	
	cfGtl/s
	
	cfGtl/s
	cfGtl/s

	1
	;DalGwt ljifosf] cfwf/e't !fg
	25
	j:t"ut jx"pQ/ 

j:t"ut %f]^f]pQ/
	15

5
	15

10



	2
	;DalGwt ljifodf ePsf k|ljlwx¿sf] gjLgtd !fg
	5
	ljifout 

%f]^f]%f]^f] pQ/
	1
	5

	3
	;DalGwt ljifodf ;d:of ;dfwfg
	10
	ljifout nfdf] pQ/
	1
	10

	4
	g]kfn s[lif cg";Gwfg kl/ifb\;¤u ;DalGwt ljifosf] !fg 
	10
	ljifout pQ/
	1
	10


b|i^JoM

-1_ 
:jLs[t kf&\oqmd adf]lhd lnOg] lnlvt k/LIffsf] plt)Ff{° 50 k|ltzt x"g] % . kbk'lt{ ;ldltsf] sfo{ljlw 2061 adf]lhd lnlvt k/LIffaf^ %gf}^ x"g] pd]b\jf/x¿nfO{ efu b"O{sf] cGt/aftf{df ;fd]n u/fOg] % . cfGtl/s k|ltof]lutfsf] nflu cGt/aftf{sf] k')ff{° 15, z}lIfs of]Uotfsf] c° 30, s[lt 5 c°sf] x"g]% . cGtaftf{df ;kmn x"g 50 k|ltzt c° k|fKt ug"{ kg]{% . 

-2_
j:t"ut / laifoutsf] pQ/ k"l:tsf leGbfleGb} x"g ;Sg]% . k/LIff ;dfKt ePkl% k|Zgkq / pQ/k"l:tsf b"j} lkmtf{ ug"{ kg]{% .

-3_
kf&\oqmddf ;dfj]z ePsf ;a} kf&\of+zx¿af^ oyf;+ej k|Zg ;f]lwg] % .

-4_
kf&\oqmddf h];"s} n]lvPsf] ePtfklg kf&\oqmddf k/]sf P]g lgodx¿ k/LIffsf] ldlt eGbf 3 dlxgf cufl* ;+zf]wg ePsf] jf ;+zf]wg eO{ x^fOPsf jf yk u/L ;+zf]wg eO{ sfod /x]sfnfO{ o; kf&\oqmddf k/]sf] ;+´g" kb{% .

-5_
kf&\oqmd ldlt 2060 a}zfvkl% k|sflzt lj!fkgb]lv nfu' x"g]% .

efu-b"O{

-s_
cfGtl/s k|ltof]lutf tk{m

-1_
cGt/aftf{ - k')ff{° 15

-2_
z}lIfs of]Uotf - k')ff{° 30

-3_
cg";GwfgfTds s[lt - k')ff{° 5
Nepal Agricultural Research Council

Syllabus for Senior Technical Officer (T-7)

Open and internal competition examination

Sub Faculty - Entomology
1. Introductory Entomology

1.1 Role entomology in agriculture

1.2 Scope of entomological research in agriculture

1.3 Insects and their relatives

1.4 General structure of a typical insect

1.5 General metamorphosis and life cycle of Lepidoptera, Coleoptera and Hemiptera

1.6 Pest insects and beneficial insects

1.7 IPM experience in Nepal

1.8 IPM : role of GO, NGO and public

2.
External morphology of insects

2.1 Body wall and exoskeleton

2.2 Head, appendages of a head, mouth parts, principal types of mouth parts

2.3 Thorax, thoracic segment, legs, and wings

2.4 Abdomen, appendages, processes, and external genitalia 

3 Internal anatomy and physiology of insects

3.1 Digestive system: alimentary canal, digestion and absorption.

3.2 Respiratory system: tracheae, tracheoles and respiration.

3.3 Circulatory system: blood and its circulation.

3.4 Excretion system: malpighian tubules and rectum; regulation of dissolved salts and water. 

3.5 Nervous system: central, visceral and peripheral nervous systems.

3.6 Reproductive system: male reproductive system, female reproductive system, types of reproduction and metamorphosis of insects.

3.7 Muscular system: cephalic, thoracic abdominal and flight muscles, metabolism and degeneration of muscles.

3.8 Endocrine system: neurosecretory cells, hormones and pheromones.

3.9 Sense organs and perceptions

4 Insect toxicology

4.1 Chemical classification and development of synthetic insecticides

4.2 Different formulations

4.3 Toxicological parameters

4.3.1 Acute oral toxicity, chronic oral toxicity, dermal toxicity, inhalation toxicity,

         biomagnification, maximum residue limit, hazards, average daily intake.

4.4
Labeling, packing, storage and disposal

4.5
Impact of insecticide misuse

4.6
Mode of action of organophosphates and carbamates in target organism

4.7
Bioassay of insecticide in laboratory

4.8
Methods of diluting insecticide to a recommendation level

4.9
Safe use of insecticides

4.10 Application equipments

4.11 Sprayer calibration

5
 Insect Ecology


5.1 Trophic relationship


5.2
Population estimates


5.3
Coexistence and competition


5.4
Community and distribution

6
Biological Control


6.1
Natural and biological control

6.2
Biological characteristics of parasitoids, predators and pathogens and their role in nature

6.3
Quarantine handling of entomophagus insects

6.4
Culture of entomophagus insects and their insect hosts

6.5
Insectary facilities and equipments

6.6
Methods of colonisation, recovery and evalution of natural enemies

6.7
Biological control of insects as a component of IPM

7
Host Plant Resistance


7.1
Resistance mechanisms

7.2
Biotypes and their expression of persistence

7.3
Plant resistance in pest management


8
Apiculture and Sericulture


8.1
Significance of honeybees in agriculture

8.2
Different species of honeybees, their identification, life cycle and division of labour in the colony

8.3
Management of apiary

8.4
Modern beekeeping

8.5
Types of silkworms, their nature and life cycle

8.6
Management of Bombax mori, food materials and silk production

8.7
Silkworm diseases and their management

9
Economic Entomology

9.1
Important insect pests of cereals, oilseeds and grain legumes, their identification, damage symptoms, life cycle and management.

9.2
Important insect pests of potato, vegetables and fruit trees, their identification, damage symptoms, life cycle and management.

9.3
Important insect pests of sugarcane, cotton, jute, tea, coffee and cardamom, their identification, damage symptoms, life cycle and management.

9.4
Important insect pests of stored grains, their identification, damage symptoms, life cycle and management.

10
Project Concept Note Preparation and Entomological Research methodology

10.1 Preparation of project concept note

10.2 Research methodology


10.2.1 Insect laboratory and rearing equipments

10.2.2 Green house and insect rearing equipments

10.2.3 Experimental Designs in field and laboratory

10.2.4 Observation techniques

10.2.5 mortality correction

10.2.6 Bioassay

10.3 Use of statistics

10.3.1 Descriptive statistics, Chi-square test, Student t-test 

10.3.2 Transformation of data: square root transformation, logarithmic

           transformation and angular (arc sine) transformation.

10.3.3 Analysis of variation

10.3.4 Mean separation: LSD and Duncan’s Multiple Range Test

10.3.5 Probit analysis

10.3.6 Non-parametric analyses
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MODEL QUESTIONS  

SECTION 1. BASIC KNOWLEDGE OF ENTOMOLOGY

1a: Multiple choices (Each question carries ONE mark)

Tick on the right answer.

· The hardened areas of an insect body are called 

a) sclerites     b) membranes    c) sutures    d) scales                                                          

1b: Short answers (Each question carries 5 mark)
· Prepare a short note on the insect resistance mechanism in a plant.

SECTION 2. LATEST KNOWLEDGE OF ENTOMOLOGICAL TECHNOLOGY (SHORT ANSWERS). 

Each question carries 5 mark.

· What is the significance of insect growth regulator in pest management.

SECTION 3. PROBLEM SOLVING (LONG ANSWER, 20 MARK)

· Give details on the integrated management of potato tuber moth in the potato crop.

SECTION 4. GENERAL KNOWLEDGE ON NARC

What was the previous name of NARC? (Answer: NARSC)

