
Syllabus for PET-2026 (Agricultural Sciences) 

Agronomy 
Unit-1 

Crop growth analysis in relation to environment; agro-ecological zones of India. Quantitative agro- 

biological principles and inverse yield nitrogen law; Mitscherlich yield equation, its interpretation and 

applicability; Baule unit. Effect of lodging in cereals; physiology of grain yield in cereals; optimization of 

plant population and planting geometry in relation to different resources, concept of ideal plant type and 

crop modeling for desired crop yield. Scientific principles of crop production; crop response production 

functions; concept of soil plant relations; yield and environmental stress. 

Unit-2 

Water and its role in plants; water resources of India, major irrigation projects, extent of area and crops 

irrigated in India and different states. Water movement in soil and plants; transpiration; soil-water-plant 

relationships; water absorption by plants; plant response to water stress, crop plant adaptation to moisture 

stress condition. Soil, plant and meteorologicalfactors determining water needs of crops; scheduling, depth 

and methods of irrigation; micro-irrigation system; fertigation; management of water in controlled 

environments and poly- houses. Water management of the crops and cropping systems; quality of irrigation 

water andmanagement of saline water for irrigation; water use efficiency. Excess of soil water and plant 

growth; water management in problem soils; drainage requirement of crops and methods of field drainage. 

Unit-3 

Cropping systems: definition, indices and its importance; physical resources, soil and water management in 

cropping systems; assessment of land use. Concept of sustainability in cropping systems and farming 

systems, scope and objectives; production potential under monoculture cropping, multiple cropping, alley 

cropping, sequential cropping and intercropping, mechanism of yield advantage in intercropping systems. 

Above and below ground interactions and allelopathic effects; competition relations; multi-storied cropping 

and yield stability in intercropping, role of non-monetary inputs and low cost technologies;research need on 

sustainable agriculture. Crop diversification for sustainability; role of organic matter in maintenance of soil 

fertility; fertilizer use efficiency and concept of fertilizer use in intensive cropping system. Plant ideotypes 

for dryland; plant growth regulators and their role in sustainability. 

Unit-5 

Organic farming - concept and definition, its relevance to India and global agriculture and future prospects; 

land and water management - land use, minimum tillage; shelter zones, hedges, pasture management, agro- 

forestry. Organic farming and water use efficiency; soil fertility, nutrient recycling, organic residues, organic 

manures, composting, soil biota and decomposition of organic residues, earthworms and vermicompost, 

green manures and biofertilizers. Control of weeds, diseases and insect pest management, biological agents 

and pheromones, biopesticides. Socio-economic impacts; marketing and export potential: inspection, 

certification, labeling and accreditation procedures; organic farming and national economy. 

Unit-6 

Soil fertility and productivity - factors affecting; features of good soil management; problems of supply and 

availability of nutrients; relation between nutrient supply and crop growth Criteria of essentiality of 

nutrients; Essential plant nutrients – their functions, nutrient deficiency symptoms; transformation and 

dynamics of major plant nutrients. Commercial fertilizers; composition, relative fertilizer value and cost; 

crop response to different nutrients, residual effects and fertilizer use efficiency, fertilizer mixtures and 

grades; agronomic, chemical and physiological methods of increasing fertilizer use efficiency; nutrient 

interactions. Time and methods of manures and fertilizers application; foliar application and its concept; 

relative performance of organic and inorganic manures; economics of fertilizer use; integrated nutrient 

management; use of vermicompost and residue wastes in crops. 

Unit-7 

Weed biology and ecology, crop-weed competition including allelopathy; principles and methods of weed 

control and classification; weed indices. Herbicides introduction and history of their development; 

classification based on chemical, physiological application and selectivity; mode and mechanism of action 

of herbicides. Herbicide structure - activity relationship; factors affecting the efficiency of herbicides; 

herbicide formulations, herbicide mixtures; herbicide resistance and management; weed control through bio- 

herbicides, mycoherbicides and allele-chemicals; Degradation of herbicides in soil and plants; herbicide 



resistance in weeds and crops; herbicide rotation. Weed management in major crops and cropping systems; 

parasitic weeds; weed shifts in cropping systems; aquatic and perennial weed control. Integrated weed 

management; cost: benefit analysis of weed management. 

Unit-8 

Definition, concept and characteristics of dry land farming; dry land versus rainfed farming; significance 

and dimensions of dry land farming in Indian agriculture. Soil and climatic parameters with special 

emphasis on rainfall characteristics; constraints limiting crop production in dry land areas; types of drought, 

characterization of environment for water availability; crop planning for erratic and aberrant weather 

conditions. Stress physiology and resistance to drought, adaptation of crop plants to drought, drought 

management strategies; preparation of appropriate crop plans for dry land areas; mid contingent plan for 

aberrant weather conditions. Tillage, tilth, frequency and depth of cultivation, compaction in soil tillage; 

concept of conservation tillage; tillage in relation to weed control and moistureconservation; techniques and 

practices of soil moisture conservation (use of mulches, kinds, effectiveness and economics); anti- 

transpirants; soil and crop management techniques, seeding and efficient fertilizer use. Concept of watershed 

resource management, problems, approach and components. 

Entomology 
UNIT – 1 

External morphology of the insect’s body i.e., head, thorax and abdomen, their appendages and functions. 

Principles, utility and relevance: insect body wall structure, cuticular outgrowths, colouration and special 

integumentary structures in insects, body tagmata, sclerites and segmentation. Head- Origin, structure and 

modification; types of mouthparts and antennae, tentorium and neck sclerites. Thorax- Areas and sutures of 

tergum, sternum and pleuron, pterothorax; Wings: structure and modifications, venation, wing coupling 

apparatus and mechanism of flight; Legs: structure and modifications. Abdomen Segmentation and 

appendages; Genitalia and their modifications; Embryonic and postembryonic development; Types of 

metamorphosis. Insect sense organs (mechano-, photo- and chemoreceptors). Structure, modification and 

physiology of different systems- digestive, circulatory, respiratory, excretory, nervous, sensory, 

reproductive, musculature, endocrine and exocrine glands. Thermodynamics; physiology of integument, 

moulting; growth, metamorphosis and diapause. Insect nutrition- role of vitamins, proteins, amino acids, 

carbohydrates, lipids, minerals and other food constituents; extra and intra-cellular microorganisms and their 

role in physiology; artificial diets. 

UNIT – 2 

Brief evolutionary history of Insects- introduction to phylogeny of insects and Major Classification of 

Superclass Hexapoda – Classes – Ellipura (Collembola, Protura), Diplura and Insecta- Orders contained. 

Distinguishing characters, general biology, habits and habitats of Insect orders and economically important 

families contained in them. Collembola, Protura, Diplura. Class Insecta: Subclass Apterygota – 

Archaeognatha, Thysanura. Subclass: Pterygota, Division Palaeoptera – Odonata and Ephemeroptera. 

Division: Neoptera: Subdivision: Orthopteroid and Blattoid Orders (=Oligoneoptera): Plecoptera, Blattodea, 

Isoptera, Mantodea, Grylloblattodea, Dermaptera, Orthoptera, Phasmatodea, Mantophasmatodea, 

Embioptera, Zoraptera, Subdivision: Hemipteroid Orders (=Paraneoptera): Psocoptera, Phthiraptera, 

Thysanoptera and Hemiptera. Distinguishing characters, general biology, habits and habitats of Insect orders 

and economically important families contained in them (Continued). Division Neoptera – Subdivision 

Endopterygota, Section Neuropteroid- Coleopteroid Orders: Strepsiptera, Megaloptera, Raphidioptera, 

Neuroptera and Coleoptera, Section Panorpoid Orders Mecoptera, Siphonaptera, Diptera, Trichoptera, 

Lepidoptera, and Section Hymenopteroid Orders: Hymenoptera. 

UNIT – 3 

History and Definition. Basic Concepts. Organization of the Biological world. Abundance and diversity of 

insects, Estimates and Causal factors. Study of abundance and distribution and relation between the two. 

Basic principles of abiotic factors and their generalized action on insects. Implications for abundance and 

distribution of organisms including insects- Law of the Minimum, Law of Tolerance, and biocoenosis, 

Systems approach to ecology. Basic concepts of abundance- Model vs Real world. Population growth basic 

models Exponential vs Logistic models. Discrete vs Continuous growth models. Balance of life in nature- 

Concepts of Carrying capacity, Environmental Resistance. Vital Statistics- Life Tables and their application 

to insect biology. Survivorship curves. Case studies of insect life tables. Population dynamics- Factors 



affecting abundance- Environmental factors, dispersal and migration, Seasonality in insects. Classification 

and mechanisms of achieving different seasonality- Diapause (Quiescence) - aestivation, hibernation. Biotic 

factors- Food as a limiting factor for distribution and abundance, Nutritional Ecology. Food chain- web and 

ecological succession. Interspecific interactions Basic factors governing the interspecific interactions- 

Classification of interspecific interactions – The argument of cost-benefit ratios. Competition- Lotka- 

Volterra model, Concept of niche, ecological homologues, competitive exclusion. Prey-predator 

interactions- Defense mechanisms against predators/parasitoids- Evolution of mimicry, colouration, concept 

of predator satiation; evolution of life history strategies. Community ecology- Concept of guild, 

Organisation of communities. Relative distribution of organisms, Concept of diversity- the Wallacian view. 

Assessment of diversity. Diversity stability debate, relevance to pest management. Pest management as 

applied ecology. 

UNIT – 4 

History and origin, scope and need for IPM, definition and evolution of various related terminologies. 

Concept and philosophy, ecological principles, economic threshold concept, and economic consideration. 

Tools of pest management and their integration- legislative, cultural, physical and mechanical methods; pest 

survey and surveillance, forecasting, types of surveys including remote sensing methods, factors affecting 

surveys; political, social and legal implications of IPM; pest risk analysis; pesticide risk analysis; cost- 

benefit ratios and partial budgeting; case studies of successful IPM programmes. History, principles and 

scope of biological control; important groups of parasitoids, predators and pathogens; principles of classical 

biological control- importation, augmentation andconservation. Biology, adaptation, host seeking behaviour 

of predatory and parasitic groups of insects. Role of insect pathogenic nematodes, viruses, bacteria, fungi, 

protozoa etc., their mode of action. Biological control of weeds using insects. Mass production of quality 

biocontrol agents- techniques, formulations, economics, field release/application andevaluation. Successful 

biological control projects, analysis, trends and future possibilities of biological control. Importation of 

natural enemiesQuarantine regulations, biotechnology in biological control. Semiochemicals in biological 

control. 

 

 

UNIT – 5 

Definition and scope of insecticide toxicology; history of chemical control, Classification of insecticides and 

acaricides based on mode of entry, mode of action and chemical nature. Structure and mode of action of 

organochlorines, organophosphates, carbamates, pyrethroids, tertiary amines, neonicotinoids, oxadiazines, 

phenyl pyrozoles, insect growth regulators, microbials, botanicals, new promising compounds, etc. 

Principles of toxicology; evaluation of insecticide toxicity; joint action of insecticides synergism, 

potentiation and antagonism; factors affecting toxicity of insecticides; insecticide compatibility, selectivity 

and phytotoxicity. Insecticide metabolism; pest resistance to insecticides; mechanisms and types of 

resistance; insecticide resistance management and pest resurgence. Insecticide residues, their significance 

and environmental implications. Insecticide Act, registration and quality control of insecticides; safe use of 

insecticides; diagnosis and treatment of insecticide poisoning. 

UNIT – 6 

Systematic position, identification, distribution, host-range, bionomics, nature and extent of damage, 

seasonal abundance and management of insect and mite pests and vectors. Insect pests of cereals and millets 

and their management. Polyphagous pests: grasshoppers, locusts, termites, white grubs, hairy caterpillars, 

and non-insect pests (mites, birds, rodents, snails, slugs etc.). Insect pests of pulses, tobacco, oilseeds and 

their management. 

 

Plant Breeding & Genetics 

UNIT –1 

Beginning of genetics; Cell structure and cell division; Mendel's laws; Multiple alleles, Sex determination, 

sex-linkage, Sex-influenced and sex-limited traits; in eukaryotes, Somatic cell genetics, Extra chromosomal 

inheritance. Population Genetics; Hardy-Weinberg equilibrium. Structural and numerical changes in 

chromosomes; Central Dogma; Genetic fine structure analysis, Jumping gene theory; Overlapping genes, 

seudogenes, Oncogenes, Gene Regulationin Prokaryotes an eukaryotes; mutation; Bacterial plasmids, 

Molecular chaperones and gene expression. RNA editing. Gene isolation, synthesis and cloning, genomic 

andcDNA libraries, PCR based cloning; Nucleic acid hybridization and immunochemical detection; DNA 



sequencing; DNA restriction and modification, Anti-sense RNA and ribozymes; Micro-RNAs 

(miRNAs).Genomics and proteomics; Metagenomics. Transgenic bacteria and bioethics; Gene silencing; 

genetics of mitochondria and chloroplasts. Concepts of Eugenics, Epigenetics, Genetic disorders and 

Behavioural genetics. 

UNIT-2 

Architecture of chromosome in prokaryotes and eukaryoties; Chromonemata, chromosome matrix, 

chromomeres, centromere, secondary constriction and telomere; artificial chromosome construction and its 

uses; Special types of chromosomes. Synapsis, structure and function of synaptonemal complex and spindle 

apparatus, anaphase movement of chromosomes and crossing over-mechanisms and theories of crossing 

over- recombination models, cytological basis, - Variation in chromosome structure: Evolutionary 

significance – Introduction to techniques for karyotyping; Chromosome banding and painting – in situ 

hybridization and various applications. Utilization of aneuploids in gene location somatic segregation and 

chimeras – Endomitosis and somatic reduction ; Evolutionary significance of chromosomal aberrations – 

balanced lethal and chromosome complexes. Inter- varietal chromosome substitutions; Polyploidy and role 

of polyploids in crop breeding allopolyploids utilization in gene mapping and gene blocks transfer – Alien 

addition and substitution lines – creation and utilization; Apomixis Reversion of autopolyploids to dipoloids; 

Genome mapping in polyploids – Interspecific hybridization and allopolyploids; Synthesis of new crops 

(wheat, triticale and brassica) Gene transfer using amphidiploids – Bridge species. Fertilization barriers in 

crop plants at pre- and post fertilization levels- In vitro techniques to overcome the fertilization barriers in 

crops; of haploids, dihaploids and doubled haploids in genetics and breeding. 

UNIT –3 

History & objectives of plant breeding, patterns & characteristics of evolution of crop plants; centres of 

Origin-biodiversity; Genetic basis of breeding self- and cross - pollinated crops; components of variation; 

Heritability and genetic advance, genotype environment interaction; General and specific combining ability; 

gene actions and implications in plant breeding; Plant introduction and role of plant genetic resources in 

plant breeding. Selfincompatibility and male sterility; Pure line theory, pure line election and mass selection 

methods; Line breeding, pedigree, bulk, backcross, single seed descent and multiline method; Population 

breeding; Breeding methods in cross pollinated crops; Heterosis& Hybrid breeding ; seed production of 

hybrid and their parent arieties/inbreds. Breeding methods in asexually/clonally propagated crops, clonal 

selection apomixes, clonal selection. Selfincompatibility and male sterility; Concept of plant ideotype and its 

role in crop improvement; Transgressive breeding. Mutation breeding; Breeding for abiotic and biotic 

stresses. Cultivar development- testing, release and notification, maintenance breeding, Participatory Plant 

Breeding, Plant breeders’ rights and regulations for plant variety 

protection and farmers rights. 

UNIT-4 

Mendelian traits vs polygenic traits; Multiple factor hypothesis - analysis of continuous variation; Variations 

associated with polygenic traits - phenotypic, Models of G XE; non-allelic interactions; Nature of gene 

action - additive, dominance, epistatic and linkage effects. ANOVA; MANOVA, biplot analysis; 

Experimental Designs; Genetic diversity analysis; D2 analyses; correlations; Path analysis and Parent - 

progeny regression analysis; Discriminant function and principal component analyses; Selection indices; 

Simultaneous selection models heritability and genetic advance. Generation mean analysis; Mating designs; 

Concepts of combining ability and gene action; adaptability and stability; Models for GxE analysis and 

stability parameters; AMMI analysis – principles and interpretation. QTL mapping; Marker assisted 

selection (MAS). 

UNIT-5 

Ultrastructure of the cell; eukaryotic and prokaryotic cells, macromolecules; Structure and function of cell 

wall, nuclear membrane and plasma membrane; Cellular Organelles Bioenergetics; Ultrastructure and 

function of mitochondria and biological membranes; Chloroplast and other photosynthetic organelles; 

Interphase nucleus- Structure and chemical composition; Cell division and physiology of cell division. 

Historical background of molecular genetics; Genetic material in organisms; Structure and properties of 

nucleic acid, DNA transcription and its regulation – Transcription factors and their role; Genetic code, 

regulation of protein synthesis in prokaryotes and eukaryotes – ribosomes, t-RNAs andtranslational factors. 

Mechanisms of recombination in prokaryote; DNA organization in eukaryotic chromosomes – DNA content 

variation, types of DNA sequences; organelle genomes; Gene amplification and its significance; Proteomics 

and protein-protein interaction; Signal transduction; Genes in development; Cancer and cell aging. 



UNIT-6 

Biotechnology and its relevance in agriculture; Definitions, terminologies and scope in plant breeding. 

Tissue culture- History, callus, suspension cultures, cloning; Regeneration; Somatic embryogenesis; Anther 

culture; somatic hybridization techniques; Meristem, ovary and embryo culture; cryopreservation. 

Techniques of DNA isolation, quantification and analysis; Genotyping; Sequencing techniques; Vectors, 

vector preparation and cloning, Biochemical and Molecular markers: morphological, biochemical and DNA- 

based markers (RFLP, RAPD, AFLP, SSR, SNPs, ESTs etc.), mapping populations (F2s, back crosses, 

RILs, NILs and DH). Molecular mapping and tagging of agronomically important traits. Statistical tools in 

marker analysis, Robotics; Marker-assisted selection for qualitative and quantitative traits; QTLs analysis in 

crop plants, Gene pyramiding. Molecular breeding; Genomics and geno-informatics for crop improvement; 

Integrating functional genomics information on agronomically/economically important traits in plant 

breeding; Marker- assisted backcross breeding for rapid introgression, Generation of EDVs. Recombinant 

DNA technology, transgenes, method of transformation, selectable markers and clean transformation 

techniques, vector-mediated gene transfer, physical methods of gene transfer. Production of transgenic 

plants in various field crops: cotton, wheat, maize, rice, soybean, oilseeds, sugarcane etc. Commercial 

releases. Biotechnology applications in male sterility/hybrid breeding, molecular farming. MOs and related 

issues (risk and regulations); GMO; International regulations, biosafety issues of GMOs; Regulatory 

procedures in major countries including India, ethical, legal and social issues; Intellectual property rights; 

Bioinformatics & Bioinformatics tools. Nanotechnology and its applications in crop improvement 

programmes. 

UNIT-7 

Variety Development and Maintenance; Definition- variety, cultivar, extant variety, essentially derived 

variety, independently derived variety, reference variety, farmers’ variety, hybrid and population; Variety 

testing, release and notification systems in India and abroad. DUS testing- Genetic purity concept and 

maintenance breeding. genetic deterioration of varieties - safeguards during seed production; Maintenance 

of varieties; Principles & methods of seed production; Generation system of seed multiplication -nucleus, 

breeders, foundation, certified, - Quality seed production technology; of self and cross-pollinated crop 

varieties viz. cereals & millets (wheat, barley, paddy, pearlmillet, sorghum, maize and ragi etc.); Pulses 

(greengram, blackgram, cowpea, pigeonpea, chickpea, fieldpea, lentil); Oilseeds (groundnut, soybean, 

sesame, castor, sunflower, safflower, linseed, rapeseed and mustard); fibres (cotton, jute) and forages (guar, 

forage sorghum, teosinte, oats, berseem, lucerne).; Seed certification procedures; Seed laws and plant variety 

protection regulations in India and international systems. 

 

Plant Pathology 
UNIT 1 

Classification of fungi, economic mycology, edible fungi and entomogenous fungi mycorrhizal association, 

cell organelles, their morphology, functions and chemical composition. 

UNIT 2 

Nature, composition and structure of viruses and viroids Symptomatology of important plant viral diseases, 

transmission, properties of viruses , host virus interaction,virus vector relationship. Virus nomenclature and 

classification, genome organization, replication and movement of viruses. Isolation and purification, 

electron microscopy, protein and nucleic acid based diagnostics. Myco-viruses, satellite viruses, satellite 

RNAs, phages, prions. Origin and evolution, mechanism of resistance, genetic engineering, ecology, and 

management of plant viruses. 

UNIT 3 

Importance of phytopathogenic bacteria. Evolution, classification and nomenclature of phytopathogenic 

procaryota and important diseases caused by them. Growth, nutrition requirements, reproduction, 

preservation of bacterial cultures and variability among phytopathogenic procaryota. General biology of 

bacteriophages, L form bacteria, plasmids and bdellovibrios. Procaryotic inhibitors and their mode of action 

against phytopathogenic bacteria. Survival and dissemination of phytopathogenic bacteria. 

UNIT 4 

Importance, definitions and concepts of plant diseases, history and growth of plant pathology, biotic and 

abiotic causes of plant diseases. Growth, reproduction, survival and dispersal of important plant pathogens, 

role of environment and host nutrition on disease development. Host parasite interaction, recognition 



concept and infection, symptomatology, disease development- role of enzymes, toxins, growth regulators; 

defense strategies- oxidative burst; Phenolics, Phytoalexins, PR proteins, Elicitors. Genetics of resistance; 

‘R’ genes; mechanism of genetic variation in pathogens; molecular basis for resistance; marker- assisted 

selection; genetic engineering for disease resistance. Disease management strategies. 

UNIT 5 

Pure culture techniques, use of selective media to isolate pathogens. Preservation of plant pathogens and 

disease specimens, use of haemo-cytometer, micrometer, centrifuge, pH meter, camera lucida. Microscopic 

techniques and staining methods, phase contrast system, chromatography, use of electron microscope, 

spectrophotometer, ultracentrifuge and electrophoretic apparatus, disease diagnostics, serological and 

molecular techniques for detection of plant pathogens. Evaluation of fungicides, bactericides etc.; field 

experiments, data collection and preparation of references. 

UNIT 6 

Morphology and anatomy of typical monocotyledonous and dicotyledonous infected seeds. Recent advances 

in the establishment and subsequent cause of disease development in seed and seedling. Localization and 

mechanism of seed transmission in relation to seed infection, seed to plant transmission of pathogens. Seed 

certification and tolerance limits, types of losses caused by seed-borne diseases in true and vegetatively 

propagated seeds, evolutionary adaptations of crop plants to defend seed invasion by seed-borne pathogens. 

Epidemiological factors influencing the transmission of seed-borne diseases, forecasting of epidemics 

through seed-borne infection. Production of toxic metabolites affecting seed quality and its impact on 

human, animal and plant health, management of seed-borne pathogen/diseases and procedure for healthy 

seed production, seed health testing, methods for detecting microorganism. 

UNIT 7 

Molecular mechanisms of pathogenesis, process of infection, variability in plant pathogens. Mechanism of 

resistance. Host defense system. Antiviral protein.SAR, active oxygen radicals. Hypersensitivity and its 

mechanisms Tissue culture, elementary genetic engineering. Gene-for-gene concept, protein-for-protein and 

immunization basis, management of resistance genes. Strategies for gene deployment. 

UNIT 8 

Introduction, definition, concept and tools of disease management, components of integrated disease 

management- their limitations and implications. Development of IDM- basic principles, biological, chemical 

and cultural disease management.IDM in important crops- rice, wheat, cotton, sugarcane, chickpea, 

rapeseed, mustard, pearlmillet, kharif pulses, vegetable crops and fruit crops. 

 

(Horticulture) Fruit Science 
UNIT-1 

Importance and management of tropical sub tropical temperate and dry land fruits grown in India. 

Commercial varieties of regional, national and international importance. Recent trends in propagation, 

rootstock influence, planting systems, cropping systems, root zone and canopy management, nutrient 

management, water management, fertigation, role of bio-regulators. Physiological disorders- causes and 

remedies, quality improvement by management practices; maturity indices, harvesting, grading, packing, 

storage and ripening techniques; industrial and export potential. Agri. Export Zones (AEZ) and industrial 

supports. Crops Mango, Banana, Citrus, Papaya, Guava, Sapota, Jackfruit, Aonla, Pomegranate, Ber, Apple, 

Pear, Grapes, Plums, Peach, Nuts- walnut, Almond Minor fruits- Bael, Fig and Jamun. 

UNIT-2 

Sexual propagation, apomixis, polyembryony, chimeras. Asexual propagation – rooting of soft and hard 

wood cutting under mist by growth regulators. Rooting of cuttings in hotbeds. Rejuvenation through top 

working–Progeny orchard and scion bank. Micro- propagation– principles and concepts, commercial 

exploitation in horticultural crops. Nursery–types, structures, components, planning and layout. Nursery 

management practices for healthy propagule production. 

UNIT-3 

Principles of biodiversity in germplasm conservation of fruit crops. Present status of gene centers; 

exploration and collection of germplasm in situ and ex situ;I ntellectual property rights. Crops Mango, 

citrus, guava, banana, papaya, coconut. 

UNIT-4 



Principles and practices of breeding of fruit crops. Breeding systems, breeding objectives, approaches for 

crop improvement-introduction, selection, hybridization, mutation breeding, polyploidy breeding, rootstock 

breeding, improvement of quality traits, resistance breeding for biotic and abiotic stresses in the following 

selected fruit crops. Crops Mango, banana, citrus, grapes, guava, papaya. 

UNIT-5 

Principles and practices in canopy management of fruit crops. Canopy managementimportance and 

advantages; factors affecting canopy development. Canopy types and structures with special emphasis on 

geometry of planting, canopy manipulation for optimum utilization of light. Canopy management through 

plant growth inhibitors, training and pruning and management practices in temperate fruits, grapes, mango, 

guava, citrus and ber. Role of hormones in different horticultural crops- fruit thinning, fruit drop, ripening, 

dormancy breaking and propagation. 

 

(Horticulture) Vegetable Science 
UNIT-1 

Production technology of vegetable crops. Introduction, botany and taxonomy, climatic and soil 

requirements, commercial varieties / hybrids, sowing / planting times and methods, seed rate and seed 

treatment, nutritional and irrigation requirements, intercultural operations, weed control, mulching, 

physiological disorders, harvesting, post-harvestmanagement, plant protection measures and seed production 

of vegetable crops like - solanaceous crops, root crops, bulb crops, cucurbitaceous crops, sweet potato, okra 

and leafy vegetables. 

UNIT-2 

Breeding methods (introduction, selection, hybridization, mutation) of vegetable crops. Resistance breeding 

for biotic and abiotic stress, quality improvement, molecularmarker, genomics like - Potato, tomato, okra, 

peas, cabbage, cauliflower, carrot, radish, melons and pumpkins. 

UNIT-3 

Role of auxins, gibberellilns, cyktokinins and abscissic acid; Application of synthetic hormones, plant 

growth retardants and inhibitors for various purposes in vegetable crops; Role and mode of action of 

morphactins, antitranspirants, anti-auxin, ripening retardant and plant stimulants in vegetable crop 

production. 

UNIT-4 

Genetical and agronomical principles of seed production; methods of seed production; use of growth 

regulators and chemicals in vegetable seed production, methods of hybrid seed production. Categories of 

seed; maintenance of nucleus, foundation and certified seed; seed certification, seed standards; seed act and 

law enforcement, plant quarantine and quality control. Agro-techniques for seed production in solanaceous 

vegetables, cucurbits, leguminous vegetables, cole crops, bulb crops, okra and leafy vegetables. 

UNIT-5 

Production technology of underutilized vegetable crops. Introduction, botany and taxonomy, climatic and 

soil requirements, commercial varieties / hybrids, sowing / planting times and methods, seed rate and seed 

treatment, nutritional and irrigation requirements, intercultural operations, weed control, mulching, 

physiological disorders, harvesting, post harvest management, plant protection measures and production of: 

Asparagus, Elephant foot yam, lima bean, Sweet gourd, spine gourd and pointed gourd. 

UNIT-6 

Organic farming in vegetable production. Importance, principles, perspective, concept and component of 

organic production of vegetable crops. Organic production of vegetables crops, viz., solanaceous crops, 

cucurbits, cole crops, root and tuber crops. Methods for enhancing soil fertility, mulching, raising green 

manure crops. Indigenous methods of compost, Panchagavvya, Bio-dynamics, preparation etc. 


