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

al/i& k|fljlws clws[t Plgdn Go'l^«zg 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 - Animal Nutrition and Feeding
1. Introduction

1.1 Nutrition and its importance in livestock and avian production system in Nepal.

1.2 Gastrointestinal tract and nutrition. Anatomy and function of the gastrointestinal tract, the role of digestive juices. Rumen metabolism, rumen fermentation, blood and nutrition. Fecal and urinary excretion.

1.3 Measurement of feed and nutrient utilization. Nutrient requirements of animals. Growth trials, digestion trials; conventional methods, indicator method, digestibility by difference, associative effects. Apparent vs. true digestibility, balance trials and purified diets. Estimation of nutrients requirements of animals, sequence of events in nutrient deficiency and establishing specific nutrient requirements.

2. Nutrient metabolism

2.1 Water – functions, absorption, sources of water, water losses, water requirements and water quality in relation to animal nutrition.

2.2 Protein and amino acid – functions, metabolism, absorption, synthesis, requirements, deficiency symptoms, use of non-protein nitrogen in ruminant animals, amino acid antagonism and toxicity and measures of nutritive value of protein.

2.3 Lipids – Structure, functions, absorption, metabolism, deficiency symptoms of lipid in farm animals.

2.4 Carbohydrate – Classification, structure, functions, metabolism, absorption, abnormal carbohydrate metabolism and utilization of plant fiber in farm animals.

2.5 Sources, functions, deficiency symptoms and toxicity of minerals and vitamins in farm animals.

3. Feeding standard and productive functions

3.1 Terminology used in feeding standard

3.2 Maintenance requirements

3.3 Nutrients requirement for growth and fattening.

3.4 Nutrients requirements for working animals.

3.5 Nutrients requirements for reproduction.

3.6 Nutrients requirements for lactating animals.

4. Feed stuffs for animals

4.1 Classification of feed stuffs – roughages, hay, silages, concentrates (energy sources), protein concentrates, mineral supplements, vitamin supplements and non – nutritive feed additives.

4.2 Pasture and grazed forages.

4.3 Harvested dry roughages and artificially dried forage.

4.4 Harvested high – moisture roughages :- soilage and silage

4.5 High energy feed stuffs – cereal grain, milling by products, liquid energy sources, other high-carbohydrate feed stuffs, fats and oils.

4.6 Protein concentrates – protein supplement of animal origin, plant protein concentrates and non-protein nitrogen compounds.

4.7 Minerals and vitamin supplements.

5. Animal feed preparation and processing

5.1 Grain processing – cold processing, hot processing, feed processing for ruminants and non-ruminant animals.

5.2 Roughage processing for ruminants – chopping, pelleting, blending, cubed roughages and chemical treatments.

6. Feed formulation

6.1 Information needed for feed formulation

6.2 Mechanics of diet formulation – Pearson’s square, simultaneous equations.

6.3 Mathematical programming – least cost vs. maximum profit formulation, formulating premixes and supplements.

7. Laboratory procedure in animal nutrition

7.1 Layout of analytical laboratory

7.2 Chemicals, reagents, glassware, equipment, appliances and animal shed facilities needed for animal nutrition research.

7.3 Preparation of chemicals and reagents, solution, equivalent weight, normality, molality, preparation of indicators, storing and preservation of standard solutions. Cleaning and drying of glassware and general precaution needed in animal nutrition laboratory

7.4 Sampling collection and processing of feeds and biological materials for analysis.

7.4.1 Sampling of dry roughages, green forages, silage, hay, concentrate, residue (left over after feeding), faeces, urine and milk.

7.4.2 Processing and preservation of dried samples, wet samples, urine and milk for laboratory analysis.

8. Statistical procedures for animal nutrition research

8.1 Completely randomized design (CRD)

8.2 Completely randomized block design (CRBD)

8.3 Latin square design

8.4 Analysis of variances

8.5 Analysis of covariance

8.6 Regression and correlation analysis

8.7 Frequency distribution

9. General

9.1 Nepal Agricultural Research Council; establishment, objective, role and activities.

9.2 Main constraints, issues, production situation of livestock products in relation to animal nutrition research in Nepal.
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Model questions for Senior Technical Officer (T7) Level examination.

 (Animal Nutrition and Feeding)

Total Marks: 1000

Time: 2 hours

1.1 Multiple choices (objective) – 40 questions each carry 1 mark (total 40 marks)

Tick the appropriate answer

i. Which vitamin deficiency causes the 'curled toe paralysis' in chicks ?

(a) Riboflavin B2 (b) Niacin  (c) Thiamin B1  (d) Vitamin A

1.2 Short answer (subjective) – 5 questions each carry 2 marks (total 10 marks)

i. What is milk fever ? Which mineral is responsible for this disease ?

2. Short answer (subjective) – 5 questions and each carry 5 marks (total 25 marks)

i. What are the function of protein in animal production ? Which source of protein help in immune system in newborn mammals ?

3. Long answer (subjective) – 1 question and carry 15 marks

i. Mid hills across the country (Nepal) is densely populated by human as well as domesticated animals which lead to nutrients deficiency in both. If you are selected as a senior livestock officer  (Animal Nutrition and Feeding) in research system, how can over come this problems ? Give reasons and detail of plan.

4. Long answer (Subjective) – 1 question and carry 10 marks

i. What are the main constraints of livestock production in Nepal ? What strategies were made in agriculture prospective plan (1995) to eliminate this constraints ?
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