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	HORTICULTURE
	
	

	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	I Trimester
	
	

	
	
	L
	P

	A 3
	PRINCIPLES  OF  HORTICULTURAL  CROPS
	2
	1

	HORT  100
	BASIC  HORTICULTURE
	3
	2

	HORT  101
	FRUIT  PRODUCTION-I
	3
	1

	HORT  142
	PRINCIPLES  OF  VEGETABLE  PRODUCTION
	4
	1

	HORT  143
	NUTRITIONAL  REQUIREMENT  OF  HORTICULTURAL  CROPS
	3
	1

	HORT  152
	FUNDAMENTALS  OF  FLORICULTURE
	3
	2

	HORT  201
	FUNDAMENTALS  OF  FRUIT  PRODUCTION
	4
	1

	HORT  241
	PRINCIPLES  OF  VEGETABLE  BREEDING
	4
	1

	HORT  253
	LANDSCAPE  GARDENING
	3
	2

	HORT  310
	EXPORT  ORIENTED  HORTICULTURE
	3
	1

	HORT  299
	SEMINAR
	1
	0

	
	II  Trimester
	
	

	HORT  102
	FRUIT  PRODUCTION-II
	3
	1

	HORT  103
	SYSTEMATIC  POMOLOGY
	3
	1

	HORT  153
	BREEDING  OF  ORNAMENTAL  PLANTS
	3
	1

	HORT  203
	BREEDING  OF  FRUIT  CROPS
	4
	1

	HORT  204
	PLANT  PROPAGATION
	2
	2

	HORT  243/
	
	
	

	ST 243
	PRINCIPLES  AND  TECHNIQUES  OF  VEGETABLE
	
	

	
	SEED  PRODUCTION
	4
	1

	HORT  245
	WINTER  VEGETABLES
	3
	1

	HORT  256
	PROTECTED  CULTIVATION  OF  HORTICULTURAL  CROPS
	3
	1

	HORT  303
	BREEDING  OF  CROSS-POLLINATED  VEGETABLE  CROPS
	3
	1

	HORT  305
	COMMERCIAL  FLORICULTURE
	3
	1


	HORT  299
	SEMINAR
	1
	0

	
	III   Trimester
	
	

	HORT  211/
	
	
	

	PP 211
	GROWTH  AND  DEVELOPMENT
	3
	2

	HORT  244
	SUMMER  VEGETABLES
	3
	1

	HORT  246
	PRODUCTION  OF  UNUSUAL  EXOTIC  VEGETABLES
	2
	1

	HORT  252
	VALUE  ADDITION  IN  ORNAMENTAL  CROPS
	1
	1

	HORT  254
	INDOOR  PLANTS
	3
	1

	HORT  302
	BREEDING  OF  SELF-  POLLINATED  VEGETABLE  CROPS
	3
	1

	HORT  306
	PLANT  TISSUE  CULTURE  IN  THE  IMPROVEMENT  OF
	2
	1

	
	HORTICULTURAL  CROPS
	
	

	HORT  309
	ADVANCED  BREEDING  OF  ORNAMENTAL  CROPS
	3
	1

	HORT  299
	SEMINAR
	1
	0

	Core Courses :
	
	

	For M.Sc.:
	1. Within the discipline: HORT 100
	
	

	
	2. Outside the discipline: PHT 255
	
	

	
	3. Majoring in Pomology: HORT 101, HORT 201 and HORT 204
	
	

	
	4. Majoring in Olericulture: HORT 142, HORT 244 and HORT 245
	
	

	
	5. Majoring in Floriculture: HORT 152, HORT 153 and HORT 253
	
	


Horticulture
Major Fields:     Pomology
Olericulture
Floriculture
Minor Fields :    Ph.D. student shall take two minors (9 credits of course work  in each) from any of the other fields outside his/her own.
M.Sc. student shall take one minor (9 credits of course work)  from any of the other fields outside his/her own.
DESCRIPTION  OF  COURSES
A  3:      PRINCIPLES  OF  HORTICULTURAL  CROPS                                               (2L+1P) I
Layout and establishment of orchards, kitchen  and flower gardens; growing plants in pots; vegetable  growing, climatic, soil and cultural requirements of  major horticultural crops, crop rotation, application  of  manures  and  fertilizers  and  weed  control,  methods of propagation and seed production.
HORT  100:     BASIC  HORTICULTURE
(3L+2P)  I
Layout of orchards with different methods, their  establishment, maintenance and care; principles of  planting,  training  and  pruning;  propagation,  manuring and fertilization; irrigation and plant  protection measures; nutritive value of fruits and  vegetables, main causes of spoilage of fruits and  vegetables and their control measures; principal  methods of preservation; commercial fruit and  vegetable products;



processing  equipment;  fruit  products  order;  vegetable cultivation in India, types of vegetable  growing; cultural practices for important vegetable  crops;  importance,  scope  and  principles  of  floriculture and landscaping; different styles and  designs of garden; their features and maintenance;  landscaping of public places including their plan and  planting material.
HORT  101:     FRUIT  PRODUCTION  -I  (3L+1P) I
Origin,  history,  soil,  climate,  cultivars,  propagation,  nutrition,  orchard  management,  important pests and diseases connected with the  cultivation  of  major  tropical,  sub-tropical  and  temperate fruits such as mango, banana, citrus,  grape, papaya, guava, apple, pear, peach, plum,  almond, cherry, walnut and berry fruits like black  and blue berry etc.
HORT  102:     FRUIT  PRODUCTION  -II   (3L+1P)  II
Cultivation of some minor fruit crops, namely  ber, pineapple, sapota, litchi, pomegranate, date,  phalsa, jackfruit, custard apple, loquat, mangosteen,  bael, fig, aonla, mulberry, jamun, carambola, karonda,  cashew,  avocado,  passion  fruit,  persimmon,  strawberry, wood apple, kaer, lasoda etc.
HORT  103:     SYSTEMATIC  POMOLOGY  (3L+1P)  II
Nomenclature including International Code of  Nomenclature for cultivated plants; identification,  plant keys, registration, description and classification  of mango, banana, grape, citrus, guava, ber, aonla,  papaya, apple, pear, peach, plum, almond, sapota,  cashewnut, pomegranate and datepalm.
	HORT  142:
	PRINCIPLES  OF  VEGETABLE

	PRODUCTION
	(4L+1P) I


Importance of vegetables; area and production  in India; types of vegetable growing; classification  of vegetables; soil and climate factors; heat units  and  chilling  requirements;  cultural  practices;  principles governing vegetable production under  glass and plastic houses; nutrients essential for plant  growth; manures, chemical fertilizers and their  response; irrigation and water requirements; crop  rotation, crop succession, inter- and mixed-cropping;  different pests, diseases and their control measures;  role of plant growth substances; harvesting, grading,  storage and marketing; vegetable seed production  and its storage; vegetable processing; export of  vegetables.
	HORT
	143:
	
	NUTRITIONAL

	REQUIREMENT
	OF
	HORTICULTURAL

	CROPS
	
	
	(3L+1P) I


Factors affecting nutrition; nutrient uptake and  their removal from soil; nutrient requirements of  major fruits and vegetables, methods and techniques  for evaluating the  requirement of macro-and micro-  elements, role of different macro-and micro-nutrients,  their deficiency and toxicity disorders, corrective  measures  to  overcome  deficiency  and  toxicity



disorders; soil and foliar application of nutrients in  major horticultural crops.
HORT   152:          FUNDAMENTALS   OF  FLORICULTURE                              (3L+2P) I
Importance and scope of floriculture; history and  development of gardens; garden styles and designs;  features  of  gardens;  uses  and  cultivation  of  ornamental trees, shrubs, climbers, bulbous plants and  flowering annuals; cacti and succulents, ferns, palms  and foliage plants; turf culture; factors governing  growth and flowering of ornamental plants including   exploitation  of  photo-periodism;  physiological  disorders; layout and management of nursery of  ornamental  plants;  propagation  methods  and  structures; greenhouse plants, their uses, cultivation  and maintenance;  principles of training, pruning,  bending, pinching and disbudding; principles of soil  less culture and protected cultivation; fundamental  of post harvest technology of important flower crops;  factors governing the post harvest life of cut flowers;  principles like precooling, pulsing, bud opening,   storage; flower senescence; cutting, grading, packaging  and marketing of cut flower crops.
HORT  153:     BREEDING  OF  ORNAMENTAL  PLANTS                                            (3L+1P) II
Origin,  evolution  and  distribution;  genetic  resources and conservation; floral and pollen biology,  cytology and cyto-genetics of important flower  crops;  role  of  introduction  and  selection  in  domestication of wild plants; breeding systems;  methods of breeding suited to seed and vegetatively  propagated plants; role of polyploidy and mutations  in the evolution of new varieties; role of heterosis  and its exploitation; production of F1 hybrids and  utilization of male sterility and self incompatibility;  breeding  for  biotic  and  abiotic  stresses;  inheritance of quantitative and qualitative  traits  and  variation  in  flower  characters  like  fragrance, flower forms (doubleness) and colour;  genetic  improvement  in  crops  like  roses,  chrysanthemum,  gladiolus,  carnation,  orchids,  anthurium, tuberose, jasmine, marigold, petunia,
antirrhinum, gypsophila, pansy, phlox,  stocks,  zinnia,  sweet  pea,  dahlia,  lilies,  amaryllis,  bougainvillea, hibiscus etc.
	HORT  201:
	FUNDAMENTALS  OF  FRUIT

	PRODUCTION
	(4L+1P) I


Soil and climatic adaptation; winter injury in  relation to specific fruits; occurrence of frost and  protection against frost; water requirement of fruit  crops, intake and utilisation of water; response of  fruit plants to varying conditions of soil moisture  and humidity and pathological conditions associated  with  excess  and  deficiency  of  moisture;  soil  management practices; manures and manuring;  systems of cultivation, intercrops, cover crops and  mulching; growth and fruiting habits; principles,  severity, methods and season of pruning with special  reference  to  major  fruits;  training  methods;  unfruitfulness associated with internal and external   factors; factors concerned with development of fruit,  fruit setting as an orchard problem; alternate or  irregular bearing; fruit thinning and fruit drop;   harvesting;  pre-cooling,  grading,  packing  and  transport; marketing and local market surveys.
HORT  203:     BREEDING  OF  FRUIT  CROPS  (4L+1P) II
Importance,  problems  and  prospects  in   improvement of fruit crops; origin and centres of  diversity, causes of variation; breeding systems -  incompatibility, apomixis, pathenocarpy, sterility,  dichogamy  etc.,  pollinizers,  methods  of  crop  improvement  -  introduction,  clonal  selection,  hybridization, mutation and polyploidy; innovative  approaches like embryo rescue, protoplast fusion,  genetic engineering; production of seedless fruits; early  evaluation techniques; breeding objectives, methods  of  improvement,  inheritance  of  economic  traits,  breeding for biotic and abiotic stresses and achievement  in important fruit crops like mango, banana, citrus,  grape, papaya, apple, peach, pear, almond etc.; rootstock  breeding; use of marker technology; germplasm  conservation; nomenclature, registration, patent and  rules for release of fruit varieties.



HORT  204:      PLANT  PROPAGATION
(2L+2P)  II
Fundamental principles, propagation by seed,  cutting, layering and grafting; reciprocal influence  of stock and scion; stock-scion incompatibility;  rootstocks for fruit crops; use of plant regulators in  propagation;  techniques  of  propagation  and  equipment.
	HORT  211/PP  211:
	GROWTH  AND

	DEVELOPMENT
	(3L+2P)  III


Defining growth and development; physical and  physiological  aspects  of  growth,  germination,  juvenility, root and leaf differentiation, flowering,  fruit  set and development, fruit maturity and  ripening, abscission, senescence of horticultural  crops; factors influencing flowering, plant growth  regulators and their effects on physiological processes,  seed and bud dormancy, fruit thinning, fruit drop, sex  expression  and  induction  of  parthenocarpy;  plastochrom, water relations, stress physiology in  relation to drought, temperature and salts.
	HORT  241:
	PRINCIPLES  OF  VEGETABLE

	BREEDING
	(4L+1P) I


Importance, history and evolutionary aspects of  vegetable breeding; genetic architecture; techniques  of  selfing  and  crossing;  breeding  systems  and  methods; breeding through selection, hybridization,  heterosis  breeding,  male  sterility,  self-   incompatibility;  sex forms as simplified technique  of hybrid seed production; resistance breeding -  for disease, insect and nematode, multiple disease  resistance in vegetable crops; mutation breeding;  polyploidy breeding; interspecific hybridization;  breeding procedures for asexually propagated  vegetable crops;  biotechnological tools in vegetable  breeding and breeding to suit protected environment.
	HORT  243/ST  243:
	PRINCIPLES  AND

	TECHNIQUES
	OF
	VEGETABLE   SEED

	PRODUCTION
	
	(4L+1P) II


Importance and present status of vegetable  seed industry; intellectual property rights and
their  implications;  seed  morphology  and  development in vegetable seeds; raising of crops for  vegetable seed production; environmental factors  related to flowering/bolting in vegetable crops;  pollination systems and breeding techniques related  to vegetable seed production in different crops;  isolation distance; roguing; selection procedures and  criteria for seed production; hybrid seeds.
HORT  244:
SUMMER  VEGETABLES
(3L+1P)  III
Origin, distribution and botanical relationship;  general  morphology  and  taxonomy;  standard  varieties  and  F1  hybrids,  their  evaluation  and  characteristics; basic principles of production, effect  of environmental factors on the growth and yield;  seed production, insect pests and diseases and their  control  measures;  nutritive  value  and  uses  of  summer vegetables.
HORT  245  :     WINTER  VEGETABLES
(3L+1P)  II
Origin, distribution and botanical relationship;  morphology and taxonomy; principles in growing of  these crops; environmental factors associated  with  growth and production; standard varieties and F1  hybrids, seed production techniques, pests and  diseases, nutritive value and uses.
	HORT  246:
	PRODUCTION  OF  UNUSUAL

	EXOTIC  VEGETABLES
	(2L+1P)  III


Importance and scope of growing unusual exotic  vegetables; origin, distribution, general morphology,  taxonomy, climate and soil requirement, production   technology,  varieties,  seed  production  and  management  of  insect-pests  and  diseases  in  artichoke, asparagus, baby corn, broccoli, Brussels  sprout, Chinese cabbage, cherry tomato, celery,  endive, leek, lettuce, parsley, parsnip, rhubarb, Swiss  chard, gherkin and winter bean.
	HORT   252:
	VALUE
	ADDITION   IN

	ORNAMENTAL  CROPS
	(1L+1P) III


Importance and opportunities of value addition  in floriculture; dry flower making including pot



pourries, their uses and trade; extraction technology,  uses,  sources  and  trade  in  essential  oils;  aromatherapy; pigment and natural dyes extraction  technology, sources, uses and trade; pharmaceutical  and neutraceutical compounds from flower crops;  petal embedded hand made paper making and uses;  preparation of products like gulkand, rose water,  gulrohan, attar, pankhuri; floral craft including  bouquets, garlands, flower arrangements etc.; tinting  (artificial colouring) of flower crops.
HORT  253:      LANDSCAPE  GARDENING
(3L+2P)  I
Principles of landscaping and interior-scaping;  natural and man made forms and features; bio-  aesthetic planning of parks, urban areas, industrial  area, golf courses, traffic islands and highways;  developing computer added designs (CAD); analysis  of  various  types  of  sites  and  their  landscape  treatments; organization of spaces; visual aspects  of plan arrangement namely, view, vista and axis;  history of gardens in India; types and styles of  gardens; analysis of problems and application of  landscape principles for various types of houses,  educational institutions, religious places,  industrial sites, country sides, farm complexes,  embassies,  hotels  and  other  buildings,  tourist  complexes, picnic spots, camping grounds and  archaeological  as  well  as  other  monuments;  landscaping of terrace and roof gardens and multi  storey buildings; landscaping of various categories  of roads; master-plans of cities in relation to open  spaces, parks and other recreational areas.
HORT  254:     INDOOR  PLANTS  (3L+1P)  III
Introduction,   importance   and   use;  environmental factors affecting growth of indoor  plants like light, temperature, humidity and air;  watering, plant care and maintenance; properties of  soil in relation to foliage plants; growing media,  substrate, potting media; containers, nutrition and  fertilization; description of important flowering and  foliage  indoor  plants;  cacti  and  succulents;  propagation of indoor plants; plug and pot plant
production; diseases and insect-pests of indoor  plants; growth regulation in indoor plants; interior-  scaping principles and factors; flower arrangement  with fresh and dry flowers; special gardens like dish,  terrarium, hanging baskets, window boxes, miniature  gardens, vertical garden etc.
	HORT  256:
	PROTECTED  CULTIVATION

	OF  HORTICULTURAL  CROPS
	(3L+1P) II


Objectives, importance and scope of protected  cultivation of vegetables, fruits and ornamental  plants; principles and structures used in protected  cultivation including hotbed, cold frame, polyhouse,  low tunnel etc.; effect of temperature, light, humidity  and CO2 on growth, flowering and production; hi-  tech nursery raising technology of vegetables and  flowers and propagation of fruit crops; selection of  crops and varieties, production technology and  economics of production of high value vegetables  like tomato, cucumber, capsicum, melons, summer  squash, ornamental crops like rose, chrysanthemum,  carnation, gerbera, lilium, orchids, anthuriums and  fruit crops like strawberry and raspberry; micro-  irrigation,  fertigation  and  soil-less  culture;  manipulation  of  conditions  for  staggering  production; problems associated with growing of   horticultural crops in greenhouse and their remedies;  use of greenhouse for seed production; growth  regulators for manipulation of growth and flowering  in  ornamentals;  post-harvest  management  of  greenhouse grown commodities.
	HORT  302:
	BREEDING  OF  SELF-POLLI-

	NATED  VEGETABLE  CROPS
	(3L+1P)  III


Origin,  distribution,  cytogenetics  and  improvement of solanaceous crops, leguminous  crops, okra, potato, lettuce and fenugreek.
HORT  303:       BREEDING  OF  CROSS-  POLLINATED  VEGETABLE  CROPS
(3L+1P) II
Origin,  distribution,  cytogenetics  and  improvement of cole crops, cucurbitaceous crops,  bulb crops, root crops, amaranth and Indian spinach.



HORT  305:      COMMERCIAL  ORICULTURE
(3L+1P) II
Scope and importance of commercial floriculture  in India; production technology including integrated  nutrient, water, weed, insect and disease management  of  ornamental  plants  like  rose,  marigold,  chrysanthemum, orchid, carnation, gerbera, gladiolus,  jasmine, dahlia, tuberose, China aster and crossandra  under open field conditions for domestic markets;  commercial seed production in open field conditions;  post harvest technology of loose and cut flowers;  value addition in flower crops including dry flowers,  essential oils, pigments etc.
HORT  306:      PLANT  TISSUE  CULTURE  IN  THE      IMPROVEMENT      OF      HORTI-  CULTURAL  CROPS                       (2L+1P)  III
Basic principles of plant tissue-culture in  horticulture; morphogenetic potential of higher  plant,    limitations,  economics,  suitable  crops,  methodologies for propagation; immediate and  commercial application of plants tissue culture with  major emphasis on ornamental, fruit and vegetable  crops; virus elimination, protoplast culture and   fusion, organogenesis and cell modification by DNA  uptake  including  Agrobacterium  mediated  transformation, generation and selection of variants,  cryobiology.
HORT  309:      ADVANCED  BREEDING  OF  ORNAMENTAL  CROPS               (3L+1P)  III
Role of biotechnology in improvement of  flower  crops  including  in  vitro  mutagenesis,  somaclonal  variation,  transformation,  somatic  hybridization, anther and ovule culture and somatic  embryogenesis; bio safety of transgenics; marker   assisted  selection;  molecular  characterization;  breeding  for  biotic  and  abiotic  stresses  using  biotechnological means; IPR and DUS testing for  floricultural crops; biosynthetic pathways  of  pigment, fragrances and senescence; flower  form; bioinformatics - principles and applications;  advances in important ornamental crops through  biotechnology.
HORT   310:
EXPORT   ORIENTED
HORTICULTURE
(3L+1P) I
India’s position and potentiality in world trade;  export promotion zones in India; scope, produce  specification and quality standards for export of  fruits viz., mango, grape, litchi, pomegranate, walnut,  cashewnut etc., vegetables viz., onion, chilli, okra,  bittergourd, gherkin etc., flowers viz., rose, carnation,  chrysanthemum, gerbera, speciality flowers etc., cut



green and foliage plants, processed and value added  products,  seed  and  planting  material;  hi-tech  nurseries, post harvest management for export  including packaging and cool chain; HACCP, Codex  alimentarius,  ISO  certification;  WTO  and  its  implications,  sanitary and  phyto-sanitary measures;  implications of PVP.
HORT  299:     SEMINAR
(1L) I/II/III
