g]kfn s[lif cg";Gwfg kl/ifb\ 
kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, j}!flgs O)^f]df]nf]hL pk;d'x P;=1_

j}!flgs O)^f]df]nf]hL pk;d'x P;=1 :t/sf] v"nf 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] % . v"Nnf k|ltof]lutfsf] k')ff{° 100 / k/LIff ;do b"O{ #)^f x"g]% . 

pQm kbsf] nflu Go'gtd of]Uotf ;DalGwt s[lif ljifodf :gftsf]Q/ 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/

	1
	;DalGwt ljifosf] cfwf/e't !fg
	50
	j:t"ut jx"pQ/ j:t"ut %f]^f]pQ/
	40 

5 


	40

10

	2
	;DalGwt ljifodf ePsf k|ljlwx¿sf] gjLgtd !fg
	25
	ljifout 

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


	25

	3
	;DalGwt ljifodf ;d:of ;dfwfg
	15
	ljifout nfdf] pQ/
	1 
	15

	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] % . v"nf tk{m cGt/aftf{sf] k')ff{° 30 / z}lIfs of]Uotfsf] c° 10, s[lt 5 / cltl/Qm pkflw 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_
cGt/aftf{ - k')ff{° 30   


-v_
z}lIfs of]Uotf - k')ff{° 10


-u_
cltl/Qm pkflw 5 / s[lt 5

Nepal Agricultural Research Council

Syllabus for Scientist (S-1)

Open and internal competition examination

Sub Faculty - Entomology
1. Introduction

1.1 History of entomology in Nepal

1.2 Definition of an insect

1.3 Relatives of insects and their relationships

1.4 Generalized external and internal organization patterns of a winged insect

1.5 Harmful and beneficial insects: nationally important insect pests of agriculture, pollinators including honey bees, silkworms, lac insects, entomophagus insects 

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

3.10  Sound - and light – producing organs.

4. Insect ecology

4.1 Weather and climate: temperature, humidity, water, wind and light

4.2 Food: organic remains, plant material, animal material

4.3 Animal and plant community: competition, predation and parasitism

4.4 Habitat: Terrestrial habitats, fresh water habitats and marine habitats.

4.5 Symbiotic associations

4.6 Insect populations

4.7 Ecological methods 

4.8 Life table

5. Insect toxicology

5.1 Synthetic chemical insecticides, acaricides and molluscicides, their classifications by hazard (WHO classification).

5.2  Classification of insecticides based on mode of entry, mode of action and chemical nature.
5.3  Botanical insecticides

5.4  Type of insecticide formulation

5.5 Commonly used insecticides in Nepal

5.6  Metabolite/s formation and degradation of insecticide in plants and animals

5.7 Mode of action of organophosphates and carbamates in target organism

5.8  Insecticide residues: maximum residue limit (MRL) and average daily intake (ADI)

5.9  Median lethal dose (LD 50) of insecticides

5.10  Bioassay of insecticide in laboratory

5.11 Methods of diluting insecticide to a recommendation level

5.12 Equipments for handling insecticides

5.13 Repercussion of insecticide misuse and overuse

5.14 Proper storage and disposal of insecticides

5.15 Precautions in handling insecticides

6. Principles of insect control

6.1 Cultural methods: use of   resistant   varieties,   crop  rotation,  crop  refuse 

destruction, tillage of soil, variation of time of planting or harvesting, pruning or thinning, fertilization, sanitation, water management, planting of trap crops.

6.2 Mechanical methods: hand destruction, exclusion by screen, barriers.

6.3 Physical methods: heat, cold, humidity, energy and sound.

6.4 Biological methods: conservation of natural enemies, importation of exotic natural enemies of insect pests and augmentations of natural enemies, propagation and dissemination of specific bacterial, virus, fungus, and protozoan diseases.

6.5 Chemical methods: attractants, repellents, insecticides, sterilants and growth inhibitors

6.6 Genetic methods: propagation and release of sterile or genetically incompatible pests.

6.7 Regulatory methods: plant quarantine, eradication and suppression programs.

6.8 Integrated pest management (IPM)

6.9 Regulatory provisions of plant protection in Nepal.

7. Biological control

7.1 Scope, history and concepts

7.2 Biological characteristics of entomophagus insects

7.3 Foreign exploration for beneficial organisms and quarantine handling

7.4 Mass rearing of parasitoids, predators and their host insects

7.5 Methods of colonization, inoculation, augmentation, recovery of entomophagus insects and their evaluation with respect to efficacy to suppress target pest insect/s

7.6 Conservation of natural enemies of pest insects

7.7 Biological control of insect as a component of IPM

7.8 Microbial pathogens against pest insects

7.9 Biological control of weeds by insects

8. Insect taxonomy

8.1 Importance of taxonomy

8.2 Systematics and identification of insects belonging to different Orders 

8.3 Species and subspecies of insects

8.4 Curating 

8.5 Data recording

8.6 Practice of classification: use of literature, use of names, zoological nomenclature and descriptive taxonomic process

8.7 Publication of data

8.8 Methods of collection, preservation and dispatching insect specimens to specialist

9. Statistics in entomological research

9.1  Descriptive statistics

9.2  Chi-square test

9.3  Student t-test

9.4  Mortality correction

9.5  Transformation of data: square root transformation, logarithmic transformation and angular (arc sine) transformation.

9.6  Analysis of variation

9.7  Mean separation: LSD and Duncan’s Multiple Range Test
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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)

	
	


PAGE  
1

