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

j}!flgs e]^]/Lg/L 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 - Veterinary
Anatomy, Histology and Embryology

· Anatomical description of the organs of skeletal system of  cattle, buffalo, horses, sheep, goats, dogs, cats, pigs and poultry

· Anatomical description of the organs of articulatory system and muscular system of cattle, buffalo, horses, sheep, goats, dogs, cats, pigs and poultry

· Anatomical description of the organs of digestive system of cattle, buffalo, horses, sheep, goats, dogs, cats, pigs and poultry

· Anatomical description of the organs of respiratory system of cattle, buffalo, horses, sheep, goats, dogs, cats, pigs and poultry

· Anatomical description of the organs of urogenital system of cattle, buffalo, horses, sheep, goats, dogs, cats, pigs and poultry 

· Anatomical description of the organs of cardiovascular system of cattle, buffalo, horses, sheep, goats, dogs, cats, pigs and poultry

· Anatomical description of the organs of genital system of male and female cattle, buffalo, horses, sheep, goats, dogs, cats, pigs and poultry

· Anatomical description of the organs of nervous system of cattle, buffalo, horses, sheep, goats, dogs, cats, pigs and poultry

· Anatomical description of the organs of sense organs and common integuments of cattle, buffalo, horses, sheep, goats, dogs, cats, pigs and poultry

· Introduction to histology and histological techniques

· Cytology, cell structure, cell division and study of basic tissues of the body

· Systemic histology - Histology of the organs of digestive, respiratory, urinary, reproductive, nervous, cardiovascular systems, sense organs, endocrine organs, lymphoid organs of domestic animals and birds.

· General Embryology - Introduction, gametogenesis, fertilization, development of foetus and foetal membranes in mammals and birds, Placentation and placenta in mammals

· Systemic Embryology- Development of organs of digestive, respiratory, urogenital, cardiovascular, nervous and locomotory  systems and organs of special sense and endocrines. Stagewise study of embryo/foetus of chick, cattle/buffalo, sheep, goats, pigs, cats, dogs and horses.  

Physiology:

· Structure of different types of muscles, mechanism of contraction and effect of different stimuli on contraction

· Chemical composition and physiological properties of muscle
· Rigor mortis, fatigue and chemical changes associated with muscular contraction
· General function of blood, blood cells, plasma and serum
· Blood cells, their functions and their role in body functions
· Physiology and hemodynamics of  blood circulation
· Blood pressure and the factors influencing it, venous pressure and arterial pulse
· Neural and chemical control of blood vessels and vasomotor reflexes
· Shock and its mechanism and classification; fluid and electrolyte balance
· Mechanism of respiration, chemistry of respiration, composition of inspired and expired air, blood gases and law of solubility of gases, transport of blood gases and exchange of gases in lungs and tissues
· Regulation of respiration, chemical regulation of respiratory centre
· Respiratory reflexes, role of respiration in acid base mechanism
· Respiration in birds
· Physiology of digestion- ingestion, mastication, movement of stomach, intestine, rumination and defecation and other digestive processes
· Thrist, hunger, vomition and eructation reflexes
· Composition, regulation  and functions of saliva, pancreatic juice, bile, intestinal juice.
· Digestion in ruminant stomach- microbial activities in the stomach and intestines, absorption of foodstuffs, place of absorption, mechanism of absorption of carbohydrate, proteins, fats and water 
· Digestion in chickens
· Physiology of excretion- mechanism of urine formation,  micturition, physical characteristics and composition of urine in health and diseases, role of kidneys in acid, base and electrolyte balance, excretion of urine in birds
· Maintenance of body temperature, thermoregulation against cooling and heating
· Physiology of reproduction- sex organs and their functions in male and female animals, sex hormones and their physiological role in reproductive functions of male and female animals, oestrus, ovulation, fertilization and development of fetus, and parturition.
· Physiology of egg laying in birds 
· Hormones and their general functions, mechanism of secretion, storage, transport, action, and regulation of secretion and recent approaches on the use of hormones in veterinary practices.
· Chemical nature, secretion, functions and regulation of secretion of hormones from hypothalamus, pituitary, thyroid, pancreas, adrenal and male and female reproductive organs.   
· Physiology of nervous system- degeneration and regeneration of nerve fibres, nature of nerve impulse and its propogation, cutaneous receptor organs, peripheral nerves, spinal cord and reflex action, autonomic nervous system
· Sensary organs and their function and mechanism of vision, hearing, taste and olfection
· Examination of proper functioning of different organs of excretion and reproduction.
Biochemistry/biotechnology:

· Scope and importance of biochemistry, biochemistry of cell and cell organelles

· Physical biochemistry-concentration of solutions, diffusion, osmotic pressure, dissociation of acids, pH, buffer system

· Biochemistry of carbohydrates, lipids, proteins

· Enzymes-definition, properties, composition, specific enzyme action, enzymes and coenzymes involved in oxidation and reduction

· Metabolism in ruminants and non ruminants-Carbohydrate metabolism-glycolysis, TCA cycle; fat metabolism-beta oxidation of fatty acid, ketone body formation; protein metabolism-deamination and transamination, urea systhesis, protein synthesis; nucleic acid metabolism-DNA synthesis; energy metabolism in domestic animals; mineral metabolism; vitamins - structure and metabolic role.

· Biochemistry of blood- plasma proteins and functions, changes in disease, inherited deficiency of plasma protein fractions

· Haemoglobin chemistry- coagulation and haemolysis of blood, lymph, tissue fluid and other body fluids

· Biochemistry of hormones- structure and metabolic role

· Biochemical process in health and disease conditions- biochemistry of respiration, renal function, stress and shock and detoxification.

· Immunochemistry- nature of antigens and antibody, structure of antibodies

· Diagnostic biochemistry- blood sugar, ketone bodies, blood urea nitrogen and uric acid, enzymes 

· Basic principles of biosynthesis of proteins and nucleic acids, genome, genesequencing, DNA, RNA, PCR, hybridoms and monoclonal antibodies, DNA probe, in-vitro fertilization and embryo transfer and cloning

· Recent approaches on the use of biotechnology tools in veterinary practices.

Veterinary Microbiology and Immunology

· General description and classification of infectious organisms

· Morphology, isolation, growth, colonial, biochemical and antigenic characteristics, pathogenicity, and the disease caused in farm animals, pets and poultry by Staphylococcus, Streptococcus, Morexella, Brucella, Enterobacteriaceae, Pseudomonas, Leptospira, Vibrio, Aeromonas, Pasteurella, Yersinia, Actinobacillus, Actinomyces, Corynebacterium, Mycobacterium, Bacillus, Clostridium, Listeria, Erysepelothrix, Nocardia, Bacteroides, Haemophilus, Bordetella, and Spirochaetes.
· Morphology, isolation, growth, colonial, biochemical and antigenic characteristics, pathogenicity, and the disease caused in farm animals, pets and poultry by rickettsia, and chlamydia

· Morphology, isolation, growth, colonial, biochemical and antigenic characteristics, pathogenicity, and the disease caused in farm animals, pets and poultry by Mycoplasma and Acholeplasma.
· Morphology, isolation, growth, colonial, biochemical and antigenic characteristics, pathogenicity, and the disease caused in farm animals, pets and poultry by fungus (Candida, Mycetomal, Sporotrichum, Aspergillus, Cryptococcus, Histoplasma, Rhinosporedium, and others). 

· Diseases caused by mycotoxins

· Viruses and their classification, DNA and RNA viruses and their importance in veterinary medicine

· Cultivation of viruses in developing chicken embryos, primary cell cultures and cell lines and animals

· Replication of RNA and DNA viruses and regulation of virus multiplication

· Viral genetics and interactions with references to mutation, genetic recombination

· General characteristics of various families of DNA and RNA viruses causing diseases in livestock and poultry with reference to virus antigens, cultivation, pathogenesis, epidemiology, diagnosis and immunity of Pox virus, Iridovirus, Herpes virus, Adenovirus, Papovavirus, Orthomyxovirus, Paramyxovirus, Arbovirus, Rhabdovirus, Coronavirus, Togavirus, Picornavirus, Birnavirus, Parvovirus and Retrovirus.

· Concept of virulence, pathogenicity, infection and immunity

· Principles of immunity and immune mechanisms

· Cellular and humoral immunity and mechanisms involved in it

· Immune responses their development and specificity

· Hypersensitivity and allergy

· Immunodiagnostic tests used in veterinary diagnostics

· Development of resistance against theraputic agents in the microorganism and its mechanism. 

Veterinary Parasitology

· Development of veterinary parasitology and its importance

· Parasites of veterinary importance and their classification

· Parasites, parasitism, commensalism and symbiosis

· Host -parasite relationship and specificity between parasites and hosts and development of parasites in the host system.

· Nomenclature and classification of parasites and characteristics of various phyla of parasites.

· General morphological characteristics of different types of helminths, arthropods and protozoa

· Tissue reactions of parasites in the hosts and development of immunity/resistance to parasite infection/infestation

· Natural and acquired immunity, parasitic immunity  

· Life cycle and mode of transmission of different types of helminths, arthropods and protozoan parasites infecting farm animals, pets and poultry.

· Important morphological features, life cycles, mode of transmission,         pathogenesis,  diagnosis, chemo and immunoprophylaxis and general control measures of  intestinal flukes and liver flukes, amphistomes, visceral and nasal schistosomes.

· Important morphological features, life cycles, mode of transmission,         pathogenesis,  diagnosis, chemo and immunoprophylaxis and general control measures of tapeworms of farm animals, pets and birds and development of bladderworm with emphasis on metacestodes of zoonotic importance.

· Important morphological features, life cycles, mode of transmission,         pathogenesis,  diagnosis, chemo and immunoprophylaxis and general control measures of nematode parasites of farm animals, pets and birds.

· Important morphological features, life cycles, mode of transmission,         pathogenesis,  diagnosis, chemo and immunoprophylaxis and general control measures of arthropod parasites of farm animals, pets and birds.

· Important morphological features, life cycles, mode of transmission,         pathogenesis,  diagnosis, chemo and immunoprophylaxis and general control measures of protozoan parasites of farm animals, pets and birds.

· The epidemiology of parasitic diseases and recent approaches for the control of parasitic diseases

· Mechanism of resistance development against antiparasitic agents and detection of resistance.

· Recent approaches on the control of parasitic diseases of farm animals 

Veterinary Pathology

· History and scope of pathology.

· Causes of disease and the factors associated with diseases of farm animals, pets and birds
· Developmental disturbances, anomalies and monsters
· Disturbances of circulation- embolism, thrombosis, haemorrhage, edema, shock
· Disturbances of cell metabolism- gout, amyloid infiltration, mucoid degeneration
· Disturbances of pigment metabolism and icterus
· Necrosis, gangrene and PM changes
· Disturbances of growth- atrophy, aplasia, hyperplasia, hypertrophy, metaplasia 
· Inflammation- causes, signs, effects, classification, 
· Healing and fever
· Concretions - uroliths, choleliths, enteroliths, 
· Hypersensitivity and autoimmunity
· Pathology of cardiovascular system- functional disturbances and malformation of heart, arteries and veins, lymph node, vessels and spleen, blood, bone marrow; anaemia
· Pathology of respiratory system- functional disturbances and malformation of nasal cavity, larynx, bronchi, lungs and pleura
· Pathology of digestive system- functional disturbances and malformation of organs of digestion.
· Pathology of urogenital system- functional disturbances and malformation of organs of urinary and genital system of male and female animals.
· Pathology of nervous system and sensory organs- functional disturbances and malformation of meninges, brain and spinal cord and sense organs.
· Pathology of endocrine system- functional disturbances and malformation of endocrine glands.
· Neoplasm- classification, cause and pathology of different types of tumour, difference between benign and malignant tumour
· Pathology of the diseases caused by viruses in farm livestock, pets and poultry
· Pathology of the diseases caused by bacteria in farm livestock, pets and poultry
· Pathology of the diseases caused by fungus, parasites and protozoa in farm livestock, pets and poultry
· Pathology of the diseases caused by nutritional deficiency and metabolic diseases in farm livestock, pets and poultry
· Pathology of the common diseases found in wild/zoo animals and laboratory animals.
Veterinary Pharmacology and toxicology

· Development and scope of veterinary pharmacology

· Principles of drug activity: pharmacokinetics –absorption, distribution, biotransformation and excretion of grugs

· Pharmacodynamics- concept of drug and receptors, dose-response relationship, terms related to drug activity and factors modifying the drug effect and dosage.

· Drugs acting on central nervous system

· History and theories of general anaesthesia; volatile, gaseous, intravenous and dissociative anaesthetics, hypnotics and sedatives, tranquilizers, analgesics

· Antipyratics, analgesics, and anti inflammatory agents

· Transmittors of CNS, analeptics and other CNS stimulants

· Local anaesthetics

· Neuromuscular blocking agents

· Peripheral and central muscle relaxants

· Drugs acting on autonomic nervous system-adrenergic antagonists, adrenoceptors blockers, adrenergic neuron blockers, cholenergic antagonist and blockers, ganglionic stimulants and blockers, 

· Histamine and antihistaminic agents

· Prostaglandins, angiotensin and bradykinin

· Drugs acting on cardiovascular system

· Drugs acting on digestive tract

· Drugs acting on respiratory system

· Drugs acting on endocrine  system- adrenocorticosteroid, sex hormones, insulin and other hypoglycaemic agents, thyroid hormones

·  Drugs acting on skin and mucus membrane

· Antibacterial agents- classification, general principles in antibacterial chemotherapy, sulphonamide and their combimnation; antibiotics; antituberculus agents; miscellaneous agents 

· Antigungal agents

· Anthelmintics and antiprotozoal agents; 

· Antiviral and anticancer agents

· Antiseptics and disinfectants

· Hormones –hormone stimulating and inhibiting drugs, antagonists, hypoglycaemic agents, prostaglandins, oxytocin, anabolics, growth promoters and corticosteroids

· Commonly used herbal drugs used in veterinary medicice

· General toxicology: scope, source of poisoning, mode of action of poisons, factors modifying toxicity and line of treatment of poisoned cases

· Toxicity caused by metals and non metals-arsenic, lead, mercury, copper, selenium, phosphorus, nitrates, nitrite, common salt and flurosis

· Plant toxicity due to various poisonous plants

· Toxicity caused by commonly used drugs, mycotoxins, bacterial toxins and others

· Toxicity caused by agrochemicals, insecticides, herbicides and rodenticiders 

· Venoms, bites and stings

· Environmental toxicity- toxicity caused by air, water, food additives and preservatives

Meat Hygiene and Public Health

· Organisation, layout and management of slaughterhouses,

· Pre-slaughter care of animals, handling and transport of meat animals, ante-mortom examination
· Techniques of humane slaughtering
· Different techniques of slaughtering and dressing 

· Chilling, ageing and evaluation of dressed carcasses and carcase yield

· Utilisation of slaughterhouse by products

· Disposal of condemned parts and animals suffering from notifiable diseases

· Examination of carcasses of different livestock species for meat borne diseases 

· Development of meat industry-structure, composition, nutritive value post mortem changes and eating quality of meat tissues

· Principles of various preservation techniques

· Standard and quality control measures adopted for meat and meat products

· Fraudulent substitution of meat and its recognition

· Chemical composition and nutritive value of meat obtained from farm livestock and poultry

· Zoonotic diseases and their diagnosis, treatment and control

· Role of veterinarian for the control of zoonotic diseases

Veterinary Surgery


-  Methods of restraints, surgical techniques sutures and suturing

· Preoperative care of animals


-`   Use of general and local anaesthesia in farm animals, horses, dogs and cats

· Wound repair and management of wounds

· Surgical management of abscesses, gangrene and fistulae

· Management of fractures and dislocation

· Surgical management of injuries and affections of head and neck- otitis media, entropion, extropion, nictitating membrane, hydrophthalmus, corneal injuries and opacities, paralysis of facial nerve, nasal polyp, empyma of sinuses, cleft palate, teeth abnormalities, horn injuries, poll evil, guttural pouches, tracheotomy, oesophagotomy

· Surgical management of injuries and affections of shoulder and limbs: sit fast, hematoma, collar gall, fistulus withers, brachiocephalic abscesses, capped elbow, amputation of limbs, arthritis, hygroma of carpus, splints, synovitis, tendenitis, wind gall, grease heel, thrush, laminitis, sand crack, corns, canker

· Operative treatment of navicular bursa

·  Surgical management of injuries and affections of thoracic and abdominal cavities – laparotomy, rumenotomy, intestinal obstruction, colic, cesarean section, hysterectomy,  hernias

· Surgical management of injuries and affections teats and mammary gland- trauma, wounds and injuries, milk fistulas, imperforate teats, contracted sphincter, spider teats, amputation of teats and extirpation of udder

· Surgical management of injuries and affections of male and female genital tracts- orchitis, castration, vasectomy, cryptorchid, prolapse of vagina, cervix, uterus, bladder and prepuce, spaying, phimosis and paraphymosis, urethrotomy and removal of urethral calculi

· Amputation of tail, surgical management of atresia ani

· Post operative care of animals  

Veterinary Gynaecology and Obstetrics

· Development and description of genitalia of male and female farm animals and pets

· Growth, puberty, sexual maturity in relation to reproduction in male and female farm animals and pets

· Role of hormones in various phases of reproduction in male and female farm animals and pets

· Sexual behaviour of male and female animals and factors affecting the sex libido of animals

· Symptoms of oestrus and oestrus cycle in domestic animals and factors affecting oestrus cycle, detection of oestrus and stages of oestrus, oestrus synchronisation, ovulation and transport of ovum and sperms, 

· Fertilization, development of foetus, foetal membrane and placenta, gestation period, stages of gestation

· Manupulation of oestrus, ovulation, in-vitro fertilisation and  embryo transfer

· Maintenance of pregnancy and pregnancy diagnosis by different methods, differential diagnosis of pregnancy, 

· Diseases and accidents during pregnancy, causes of premature birth, early embryonic death, abortion-causes, treatment and control, intrauterine death, mummification, metritis and pyometra.

· Fertility, infertility and sterility- functional infertility, anoestrus, ovarian hypoplasia, cystic ovary, repeat breeding, Infectious infertility- specific and non infectious infections affecting genital organs of male and female animals

· Infertility of farm animals in Nepal and the approaches to alleviate it.

· Sexual health control and herd reproductive health programme

· Male infertility and its forms, -factors affecting male infertility, diseases of sex organs and accessory sex glands of male animals, 

· Parturition in domestic animals, causes and stages of parturition, expulsion and retention of placenta, 

· Intrauterine presentatin of foetus, dystokia, its causes and management, caesarian section.

· Parturition hygiene, care and management of newborn and dam, udder health care, 

· Post partum diseases and complications- prolapse, vaginitis, cervicitis, metritis, pyometra, post partum paraplegia, milk  fever

· Clinical use of hormones and prostaglandins in reproduction management in farm animals

· Artificial insemination- introduction, history, development, advantage and limitation of AI, methods of semen collection and processing in different farm animals, techniques of AI, factors affecting quality and quantity of semen, semen abnormalities and tests for evaluation of semen quality, semen metabolism, biochemistry of semen of farm animals

· Problems associated with artificial insemination in Nepalese farm animals

Veterinary Medicine, ethics and jurisprudence

-  History and scope of medicine, concept of animal disease, health and disease          concept, etiological agents, infection and immunity

· Clinical examination and diagnosis of diseases in the sick animals

· General and  systemic states, hyperthermia, hypothermia, fever, toxaemia, septicaemia, shock and dehydration

· Definition, etiology, clinical symptoms, pathogenesis, clinical pathology, diagnosis, treatment, prevention and control of the diseases of digestive, respiratory, cardiovascular and lymphatic, urogenital, nervous, sense organs, skin, musculoskeletal systems of cattle, buffaloes, horses, pigs, sheep, goats and pet animals.

· Diseases of new born animals

· Definition, etiology, clinical symptoms, pathogenesis, clinical biochemistry, clinical pathology, diagnosis, treatment, prevention and control of metabolic diseases (like: milk fever, ketosis, lactation tetany, downer cow syndrome, hypomagnesaemia) and nutritional deficiency diseases in domestic animals, pets and poultry.

· Incidence, etiology, epidemiology, transmission, clinical symptoms, pathogenesis, clinical biochemistry, clinical pathology, diagnosis, treatment, prevention and control of diseases caused by bacteria, viruses, chlamydia, rickettsia, protozoa, parasites and fungi in domestic animals, pets and poultry. 
· Definition, etiology, clinical symptoms, pathogenesis, clinical biochemistry, clinical pathology, diagnosis, treatment, prevention and control of diseases caused by physical and chemical agents.
· Diseases caused by allergy
· Diseases caused by undesirable inherited characters and unknown etiologies
· Vaccines and vaccination and recent development in vaccine production
· Legal duties of veterinarians, forensic and state medicine, laws, common offences against animals and laws related to those offences, legal points and examination of live and dead animals in criminal cases, mischief, killing, maimming and poisoning, cruelty to animals and bestiality.

Veterinary Epidemiology and Statistics

· Definition, aims, objectives and applications of epidemiology and preventive medicine

· Ecological concept of epidemiology

· Disease process and its spread, pattern of disease distribution in the community, 

· Multifactorial causation of diseases, agent, host and environmental strategies of epidemiology

· Types of epidemiological studies-case control, cohort studies

· Investigation of epidemic

· Prevention control and eradication of diseases

· Laws regulating animal diseases including the laws regulated by international organisation (OIE)

· Catagorisation of communicable diseases 

· Regulations regarding handling, import and export of biomaterials

· Statistics: 

· Probability, frequency, mean, median, mode, standard deviation, standard    error, normal distribution, sampling theory, test of hypothesis, confidence intervals

· Students t test, Chi-square test,  F test 

· Estimate of error- replication and randomization

· Complete randomized design-randomization, layout and analysis of variance

· Randomized complete block design-layout, randomization, analysis of variance

· Two factorial experiment- randomization, layout and analysis of variance, interaction

· Comparison - pair comparison by least significant difference, group comparison-between group comparison, within group comparison

· Regression and correlation - simple linear and non linear, multiple linear and non linear; correlation

· Importance and use of Statistics in bio-sciences research

Genetics and principles of animal breeding

· Study of animal cell, chromosome number of different species of livestock and poultry,

· Cell division and behaviour of chromosomes during mitosis and meiosis

· Mendelian principles, dihybrid and polyhybridisation

· Gene interaction, epistasis, multiple alleles

· Linkages and crossing over

· Sex controlled inheritance and sex determination

· Modified Mendelian inheritance-lethal and sublethal characters, mutation, chromosomal aberration, cytoplasmic inheritance

· Quantitative inheritance- Genetic constitution of population, gene frequency, genotype frequency, Hardy Weinberg's law, selection and effect of selection, migration, mutation and population size on gene frequency

· Values and means-population mean, average effect, breeding value, genetic, phenotypic and environmental variance, heritability

· Breeds and their classification and basis of classification, Important native and exotic breeds of farm animals, pets and poultry, concept of environment and genotype

· Heritability, repeatability, genetic and phenotypic correlation of different traits of economic value

· Selection and methods of selection, basis of selection, response to selection and its measures, selection differential, sire index, selection index, recurrent and reciprocal selection

· Breeding methods-different mating systems, inbreeding and its measure, effect and application of inbreeding with its merits and demerits, inbreeding coefficient and coefficient of relationship, line breeding; open nucleus breeding, out breeding (cross breeding)

· Heterosis- causes, measurement and application in animal breeding, outcrossing, topcrossing, grading up, criss crossing, rotational crossing, incrossing, species hybridization, 

· Breeding behaviour, Importance of recording of breeding performance, 

Animal Nutrition:

· Importance of nutrition and nutrients in animal health and production, composition of animal  body and plants, biochemical basis of animals, plants and soil.

· Nutrients in the feed, their digestion and metabolism in ruminants,  non ruminants, pets and birds
· Role, requirements and deficiency symptoms of nutrients (water, carbohydrate, proteins, lipids, vitamins and minerals) in farm animals, dogs, cats and horses.
· Feed additives in the ration of animals and poultry
· Antibiotics and other hormonal compounds and growth promoters in the animal feed, their use and abuses
· Measures of feed energy and their application 
· Chemical composition and nutritive value of various feeds and fodders
· Use of  agro-industrial by-products and agricultural waste as animal feed.
· Utilisation of unconventional feeds and recent approaches on the use of NPN in ruminant feed.
· Economics and efficiency of feed conversion to animal products
·  Feeding of young animals and animals with different stages of production in farm animals, pets and poultry.
· Formulation of feeds for farm animals, pets and poultry.
· Importance of colostrum suckling and composition of different milk formulae

Livestock Production management and Economics 

· Introduction to animal husbandry, body conformation and identification of common breeds of cattle, buffaloes, sheep, goats, horses, pigs, poultry and pets

· Common vices of animals, their prevention and care

· Factors affecting health of livestock and care and management of sick animals

· Disinfection, isolation, quarantine and segregation of sick and healthy animals

· Dentition and age determination of animals

· Care and management of young, pregnant, dry and lactating animals

· Care and management of animals during transport via different means

· Medication, vaccination and other preventive approaches

· Feeding management of farm livestock, pets and poultry

· Watering management of farm livestock, pets and poultry

· Housing management of farm livestock, pets and poultry during different stages of production, ventilation, light, flooring, drainage

· Proper disposal of animal waste from the animal houses, general principles of sewage disposal and purification, compost making, drainage, storage and disposal of solid and liquid manure

· Effect of environment on health and production of animals and methods to counter 

· Importance of grasses and fodder in livestock production and agronomical practices for production of leguminous and non leguminous grasses

· Role of tree fodder and crop by-products for livestock feeding in Nepal

· Feeding and management of cattle and buffaloes, economic traits, their selection and management

· Economics of dairy farming and development plans for commercial dairy farming

· Importance of sheep and goat rearing for meat and wool production

· Selection of sheep and goats for wool and meat production 

· Feeding and management of sheep and goats for wool and meat production

· System of sheep and goat management in the country and their importance

· Economics of sheep and goat rearing under different system of management and development of plans for commercial production

· Poultry production: importance, system of management and management of birds under different systems

· Selection and culling of birds under commercial management

· Selection, handling and incubation of hatching eggs

· Management of birds for broiler and egg production

· Economics in poultry production, preparation of projects for commercial poultry production

· Production management of swine and equines

· Care and management of laboratory and pet animals 

· Care and management of wild and zoo animals 

· Composition and nutritive value of milk and milk products produced from milk of cattle, buffaloes, yak and goats.

· Principles of hygienic milk production and precautions required for it.

· Principles involved in pasteurisation, homogenisation and dehydration.

· Preparation of various concentrated and dehydrated milk products and meat products.

· Legal and national standards required for milk and milk products 

· Utilisation and role of milk and milk by-products in human nutrition in Nepal.

Research management  

· Development of research proposal and writing of technical report

· Design of experiments and their effective implementation

· Monitoring and supervision of experimental studies

· Programme planning and budgeting

· Development of research programmes on national priorities 

General:

-  The objectives, role and activities of Nepal Agricultural Research Council    (NARC) for national agricultural development.

-  Composition and organisation of NARC board and council

· The present contribution and future potential of  livestock for national agricultural development 

· Role of livestock/veterinary  research for overall livestock development

· Main constraints of livestock/veterinary  research in Nepal and the ways to alleviate these constraints.

· Agriculture prospective plan and the projected role of livestock in it.

· Tenth five year plan

Model questions for Veterinary S-1

1. A. Please tick the correct answer:

1. Virulent ovine footrot is  caused by:

a. Sporophorus necrophorus

b. Dichelobacter nodosus

c. Corynebacterium pyogenus

d. Staphylococcus aureus

2. The immunoglobin class involved in mucosal immunity is:  

a. IgG

b. IgM

c. IgA

d. IgE

3. Neoascaris vitulorum is mainly transmitted to calves via:

a. fomite

b. Colostrum and milk

c. Placenta

d. Blood

4. Verminous aneurism in horses is caused by:

a. Strongylus vulgaris

b. Parascaris equorum

c. Strongyloides westeri

d. Oxyuris equi

Note: Correct answers are 1(b), 2 (c), 3 (b), 4 (a) and 5 (c)

1 B: Objective short answers

1. Define host-parasite relation and some examples of effective host parasite relatioship.

2. What do you understand by peri-parturient egg rise and what is its importance.

2.   1. Development of anthelmintic resistance and the approaches required to avoid it.

2.  Neonatal diarrhoea in calves and its control

3. Status of zoonotic diseases in Nepal and the strategies required to reduce the incidences of zoonotic diseases to human population.

3.   Explain in detail the current status of Foot and Mouth Disease (FMD) of farm livestock in Nepal and give detail plan of action for required in research and development for the control (leading to eradication) of this disease from Nepal.

4.   Mention the existing status of Animal Health research in Nepal Agricultural      

Research Council (NARC) and the approaches required to improve the research status, outputs and delivery system of Animal Health research in NARC. 

