g]kfn s[lif cg";Gwfg kl/ifb\

kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, jl/i& j}!flgs Plgdn la|l*é P)* h]g]l^S; pk;d'x P;=3_

jl/i& j}!flgs Plgdn la|l*é P)* h]g]l^S; pk;d'x P;=3 :t/sf] v"nf tyf 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] % . v"Nnf k|ltof]lutfsf] k')ff{° 100 / k/LIff ;do b"O{ #)^f x"g]% . cfGtl/s k|ltof]lutfTds k/LIffsf] nflu eg] k')ff{° 40 / ;do Ps #)^f x"g]% . 
pQm kbsf] nflu Go'gtd z}lIfs 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/

	
	
	v"Nnf
	cfGtl/s
	
	v"Nnf
	cfGtl/s
	v"nf
	cf=k|=

	1
	;DalGwt j}!flgs tyf k|fljlws ljifosf] cfwf/e't !fg
	50
	20
	j:t"ut jx"pQ/ j:t"ut %f]^f]pQ/
	40 

5 


	10

5
	40

10
	10

10

	2
	;DalGwt ljifodf ePsf j}!flgs tyf k|ljlwx¿sf] gjLgtd !fg
	20
	5
	ljifout 

%f]^f]%f]^f] pQ/
	4
	1
	20
	5



	3
	;DalGwt ljifosf] k|fljlws ;d:ofsf] ;dfwfg
	20
	10
	ljifout nfdf] pQ/
	1
	1
	20
	10

	4
	g]kfn s[lif cg";Gwfg kl/ifb\;¤u ;DalGwt ljifosf] !fg 
	10
	5
	ljifout pQ/
	1


	1
	10
	5


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"Nnf tk{m cGt/aftf{sf] k')ff{° 30, s[lt 5, ;]jf;¤u ;DalGwt cltl/Qm pkflw 5, z}lIfs of]Uotfsf] c° 10 Pj+ cfGtl/s k|ltof]lutfsf] nflu qmdz 10 / 30 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{

-c_ v"Nnf tk{m

-s_
cGt/aftf{ - k')ff{° 30 

-v_
s[lt 5  

-u_
;]jf;¤u ;DalGwt cltl/Qm pkflw 5


-#_
z}lIfs of]Uotf - k')ff{° 10


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

-s_
cGt/aftf{ - k')ff{° 10

-v_
z}lIfs of]Uotf - k')ff{° 30

-u_
cg";GwfgfTds s[lt - k')ff{° 20
Nepal Agricultural Research Council

Syllabus for Senior Scientist (S-3)

Open and internal competition examination

Sub-Faculty: Animal Breeding and Genetics

1
General
1.1
Animal breeding strategy in Nepal

1.2
Role of NARC in genetic improvement of livestock and poultry.

1.3
The structure objectives and activities of Nepal Agricultural Research Council and Executive Board.

1.4
Main constraints and issues in animal genetic improvement programme in Nepal.

2
Basic concept of general animal genetics.

2.1
Cell biology, cytogenetics, molecular genetics.

2.2
Genetics of population of random mating and inbreeding, the effects of selections mutation, migration in farm animals and birds.

2.3
Genetics of quantitative characters in random and non-random mating population of livestock and poultry.

2.4
Application of quantitative genetics theory in breeding work of domesticated animals and birds.

2.5
Anatomy and physiology of reproduction system of male and female of farm animals and birds.

2.6
Environmental factors such as feeding, health care, housing and management affecting production traits in farm animals and birds.

2.7
Genetic factors affecting production traits in farm animals and birds.

2.8
Inbreeding and hybridization in farm animal and birds.

2.9
Artificial insemination of farm animals and birds. Semen collection, freezing, thawing, and insemination technique. Gee collection from donors, freezing, storage and transfer to recipients.

2.10
Evaluation of the production performances of different breeds of farm animals and birds found in Nepal and their genetic improvement.

2.11
Analysis of measurement of quantitative and discrete date, analysis of variance and covariance of livestock production traits, simple linear regression and correlation of production traits, simple linear regression and correlation of production traits of farm animals and birds.

2.12
Experimental design of the breeding experiment of farm animal and birds.

2.13
Expected progeny differences and predicted transmitting ability of sire and dam of farm animals and birds.

2.14
Animal breeding in the Nepalese social context.

2.15
Breed society formation and their importance in Nepal.

2.16
Improvement of reproductive efficiency of farm animals particularly in Nepalese farmers condition.

2.17
Genetic principles in animal breeding.

3
Population and quantitative genetics

3.1
Genetic structure of populations hardy Weinberg law, sex linkage, linkage, analysis of qualitative characters, estimation of gene frequency.

3.2
Changes of gene frequency mutation, migration, selection.

3.3
Changes of  gene frequency on small populations.

3.4
Quantitative variation, gene effect , various repeatability, heritability, genetic correlations, genotypes x environment interaction.

3.5
Inheritance of qualitative and quantities traits (Reproduction and fertility traits udder  development, milking rate, yield and composition of milk, body size and carcass traits, wool production sits quality, production characteristics in poultry, pigs, buffalo goat and cattle.

4
Reproduction and physical basis of inheritance.

4.1
Anatomy and physiology of reproductive organs of male and female of farm animals and birds.

4.2
Physical basis of inheritance: Formation of germ cells spermatogenesis, organsis fertilization.

4.3
Artificial insemination and embryo transfer of farm animal and birds.

4.4
Cryo-preservation techniques to be use in different farm species.

4.5
Manipulation of germ cells, collection, evaluation, storage, transfer for different farm animals and birds.

4.6
Different techniques in pregnancy diagnosis in farm animals.

4.7
Hormonal regulation in growth and development from fertilization to maturity.

4.8
Multiple ovulation and embryo transfer.

4.9
Heat synchronization and its importance in animal breeding.

4.10
Cloning and sexing of fertile egg and production of homogeneous genotypes.

4.11
Genetic aspects of reproduction traits.

4.12
Embryonic and fatal development, hormones in reproduction and artificial control of farm animals.

5
Animal genetic resource.

5.1
 Phenotypic and genetic characterization of different breeds of farm animal and birds in Nepal.

5.2
Animal genetic biodiversity.

5.3
Conservation (ex-situ/in-situ) and management of genetic resources.

5.4
Breeding system in smaller population size of rare breeds.

5.5
Genetic and non genetic factors affecting conservation and maintenance of genetic resources.

5.6
Issues and constraint associated with conservation of animal genetic resources in Nepal.

6
Genetic improvement of farm animals and birds.

6.1
Genetic models and partitioning of genetic variances.

6.2
Additive and dominance relationship.

6.3
Coefficient of inbreeding and its effect in productivity.

6.4
Crossbreeding and hybridization and estimation of hybrid vigour and their impact in genetic improvement program in Nepal.

6.5
Genetic covariance between individuals.

6.6
Genetic parameters and their estimation and their use in estimating breeding value of breeding animals.

6.7
Methods and response to selection.

6.8
Construction of selection index.

6.9
General linear models for analysis of animal breeding data.

6.10
Importance of multivariate regression and correlation analysis in animal breeding. 

6.11
Sire and dam evaluation based on their breeding values.

6.12
Progeny testing and performance testing of farm animals and birds.

6.13
Techniques for breed development.

6.14
Bio-chemical polymorphism and their use in genetic improvement in Nepal.

6.15
Genetic improvement technique for smaller herd size of Nepalese farmers.

6.16
Hereditary defects and disease resistance in farm animals.

6.17
Farmers participatory group breeding approach in genetic improvement program.

6.18
Breeds and breed formation and development of breeding strategy.

7
Cellular and molecular genetics.

7.1
Qualitative genetics, genes and their control in expression of economic important traits of farm animals.

7.2
Molecular genetics, RNA, DNA transcription, translation and gene regulation.

7.3
Developmental genetics and gene multiplication.

7.4
Polymorphism and its use in animal breeding.

8
Bio-technology and bio-statistics.

8.1
Role of biotechnology in animal breeding.

8.2
Experimental design for animal breeding experiment.

8.3
Breed evaluation for production and reproduction traits particularly in the smaller herds size of farm animals in Nepalese condition.

8.4
Different techniques in genetic conservation of farm animals.

8.5
Analysis of animal breeding data.

9
Outreach animal breeding.

9.1
Social aspects of rural Nepalese life.

9.2
Techniques of data collection for animal breeding from farmers herds or flocks.

9.3
Characteristics of different breeds of farm animal  and birds.

9.4
Animal breeding problems identification in the out reach sites.

9.5
Organization of breeding society and its need for each breed of farm animals and birds.

9.6
Variation of marketing value of different superior breeding animals.

9.7
Reproduction efficiency of farm animals and birds.

9.8
A.I. and E.T. in Nepalese context.

9.9
Reproductive problems in farm animals.

9.10
Progeny testing.

9.11
Performance testing.

10
Development of breeding plans with respect Nepalese condition.

10.1
Cattle and buffalo


●
Progeny testing and selection among tested bulls.


●
Selection of dam of bulls.


●
Selection of young bulls for testing 


●
Selection of cows within herbs


●
Farmers participation cattle/ buffalo breeding program


●
Buffalo breeding for milk and meat.

10.2
Goat

●
Farmers participation goat breeding program for growth rate, fertility, carcass quality


●
Cross breeding for meat production

10.3
Pigs


●
Selection based on sib and own performance


●
Farmers participating organized line breeding/cross breeding.

10.4
Sheep


●
Selection for carpet wool in bhyanglung 

10.5
Poultry


●
Selection for dual purpose poultry


●
Selection for meat.

●
Experimental design factorial experiments one way and two way classification  covariance analysis.


●
Linear model and mutivariate analysis.


●
Application of modern molecular genetics to animal breeding.

Model Question

1
Objective (multiple choice) write the correct answer (one of a, b, c or d).

The sex limited traits can be improved more effectively by adopting the 

(a)
 Mass selection

(b)
Progeny testing

(c)
Performance testing

(d)
Sib testing


Answer (b)

2
Short answer

The phenotypic variance is due to the genetic various + . . . . . . . . . . . various+ inter action of both.

3
How you differentiate between the genetic and phenotypic correlation ?

4
How you design the farmer participation breeding plan of goat in a small flock size of a typical Nepal farmer flocks situation.

5
Describe the promotion system adopted by NARC recruitment board.
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Minimum qualification:

1
M.Sc./M.Phil in animal breeding after first degree in Agricultural Science with an additional eight year of research experiences in related field.

2
Ph.D. in Animal breeding after M.Sc. in Animal breeding or related field with an four year of research experience in related field.

