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5 orate
1s. air ports, temples. churches, play grounds, COrpo

1d; ies ilway statiol o ; . ijgn an
Ezﬂg:ggi/ nfsi(;:(:ns:%ig:ing an planling of avenues for state dn(.j Natlonal hl'ghvyays‘, D'esrlﬁ? an
establisimcm ;w.f lakpancsc. English and Mughal gardens. Visit to public, InSHtitio

botanical gardens.

Zuﬁgc;::dqﬁe:i;n}gl Kumar. 2012. Fundamentals of ornamental horticulture and landscape
b, ;‘/((}’:Ie’:falii\; Il’];ii?inder Singh. 2014. Landscape designing and ornamental plants

RK. Roy. Fundamentals of Garden d‘,signing.2013.New India publishing agency, Pitampura.
L:C. De. Nursery and fandscaping 20/ 5 00 04, Nayaprakash.  Caleutta.  Floriculture —and
kig?;c?psm% 006. Kalyani publishers. Ludhiana. Introductory Ornamental Horticulture. Kalyani
publishers. Ludhiana. ulture in India. Allied Publishers Pvt.

Randhawa. G.S. and Amitabha Mukhopadhyay 2004. Floric
Ltd.. New Delhi.

8. Principles of Genetics and Cytogenetics 3(2+1)

Theroy .
Historical background of genetics, theories and hypothesis. Physical basis of heredity. cell

reproduction. mitosis, meiosis and its significance. Gametogenesis and syngamy in plants.

Mendelian genetics-Mendel’s principles of heredity, deviation from Mendelian inheritance.

pleiotropy. threshold characters, co-dominance, penetrance and expressivity. Chromosome
theory of inheritance, gene interaction. Modification of monohybrid and dihybrid rations.
Multiple alleles. quantitative inheritance linkage and crossing over, sex linked inheritance and
characters. Cytoplasmic inheritance and maternal effects. Chemical basis of heredity, structure
of DNA and its replication. Evidence to prove DNA and RNA — as genetic material. Mutations
and their classification. Chromosomal aberrations, changes in chromosome structure and

number.

Practical
Study of fixatives and stains. Squash and smear techniques. Demonstrations of permanent slides

and cell division, illustration in plant cells, pollen fertility and viability, determination of
gametes, Solving problems of monohybrid, dihybrid, and test cross ratios using chi-square test,
gene interactions, estimation of linkages using three point test cross from F, data and
construction of linkage maps. Genetics variation in pea.

Suggested Reading:
Gardner E J, Simmons M J &Snustard D P. Principles of Genetics (VI Edn). John Wiley &

Sons, New York.
Strickberger. Genetics. Macmillan Publishing Company, New York.
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< aan
rechnology - Definttton and
St | 1 its application in crop improvement.  Nanotechnology: Detinitt
prospects. MAS. and s apphcaton in crop imype e o rechniques o
: . - 2] i thesis. oroen synthosis Tools and ® g
SCOpe. Types of nane matenal and their synthesis. green synthesis :
Bractie Gt rtic] biosechnolosical pplicattions with examples. \ano
charactenize the nano particles Nano-brotechnological  application:

toxicolegy and safen 7

Requirements for Plant Tissue Culture Laboraton: Techniques in Plant l’z:\?‘m‘ Culture: Madia
: and preparations: Sterilization techniques and Inoculatnion of varous explants:
::\:Iafzo:f of vanous explants: Callus induction and Plant Regeneration: \hcr\‘
I jon ¢ Important crops: Anther. Embno and Endosperm culture: H.ardcnmg
j%céi::nat:zmor. of ;egenemled Ap]ams; Somatic embrvogenesis and synthetic sood‘ pn\iucnon:‘
[solation of protoplast: Demonstration of Cultunng of protoplast: Demonstration of lsol.x.no\n of
DNA: Demonstration of Gene transfer techniques. direct methods: Dcnmnstr.mor) or‘ kwqc
transfer techniques. indirect methods:  Demonstration  of Confirmation  of Genetie
transformation: Demonstration of gel-electrophoricsis techniques. Green synthesis of nano
particles and their size characterization.

Suggested Reading:

Singh. B D. 2004. Biotechnology Expanding Horizons 2™ Edn. Kalvani Publishers. New Delhi.
Gupta. P.K.. 2015. Elements of Biotechnology 2™ Edn. Rastogi and Co.. Meerut.

Razdan M K. 2014. Introduction 1o plani Tissue Culture 2™ Edn. Science Publishers. inc. USA.
Gautam V K. 2005. 4 gricultural Biotechnology. Sublime Publications

Thomar. RS.. Parakhia. M.V_ Patel. S.V. and Golakia. B.A.. 2010. Molecular markers and
Plan: biotechnology. New Publishers. New Delhi.

Purohit. S.S.. 2004. 4 Laboratory Manual of Plant Biotechnology 2™ Edn. Agribios. India.
Singh. B.D. 2012. Plans biotechnology. Kalyani publishers. Ludhiana

Bilgrami. K S. and Pandey. A.K.1992. Introduction 1o biotechnology. CBS Pub. New Delhi
Gupta. P.K. 1994. Elements of biotechnology. Rastogi Pub. Meerut.

Chahal. GS. and Gosal. S.5.2003. Principles and procedures of plant approaches breeding
Biotechnological and conventional. Narosa Publishing House. New Delhj

Semester — [V
1. Soil, Water and Plant Analysis 2(1+D)

Theroy

Methods of soil and plant sampling and processing for analysis. Characterization of hydraulic
mobility — diffusion and mass flow. Renewal of gases in soil and their abundance. Methods of
estimation of oxygen diffusion rate and redox potential. Use of radio tracer techniques in soil
fertility evaluation. Soil micro-organisms and their importance. Saline, alkali. acid. waterlogged
and sandy soils, their appraisal and management. Chemical and mineral composition of
horticultural crops. Leaf analysis standards, index tissue, interpretation of leaf analysis values
Quality of irrigation water. Radio tracer technology application in plant nutrient studies. Rapid
tissue tests for soil and plant. Management of poor quality irrigation water in Crop management.
Soil and Water pollution.

Practical

Introduction to analytical chemistry, Collection and preparation of soil, water and plant samples
for analysis. Determination of pH, electrical conductivity, sodium adsorption ratio and
exchangeable sodium percentage of soils.  Estimation of available macro and micronutrient

v




:l}e{n;ixzits Ellé s.oil.s a_.nd .their contents in plants. Irrigation water quality analysis. Determination of
il In irrigation water sgmples. Determination of Carbonates and bicarbonates in soil
o irrigation water, Determination of Calcium and Magnesium in soil and irrigation water.
< de_:rmmatlon pt N. P, K Ca, Mg, Sand micronutrients in plant samples. Determination of
odium. Potassium, Chlorine and Boron in irrigation water
Suggested Reading: .
H.L.S. Tandon. 20 ] is of soi :
ey 13. Methods of analysis of soil, plant, water and fertilizers. FDCO. New
Yawalkar.K.S.Agarwal.J.P.andBokd
; B e,S.,1977. M, s lizers i
HorticulturalPublishingHouse N agpur. TS EEE A
$ ) : :
Deel;gial 1. A 2005. Textbook of Pedology ( oncepts and Applications. Kalyani Publishers, New
Jaisw ;
lzlsl:k al. Il\’(‘ 2006. Soz(, Plant and Water Analysis (2" Edition), Kalyani Publishers, Ludhiana.
.RF hsog A. L. 1967. So:{ Chemical Analysis, Oxford and IBH Publishing Co., New Delhi.
ichards L A. 1968. Diagnosis and Improvement of Saline and Alkaline Soils. Oxford and IBH
publishing Co. New Delhi(USDA Hand Book No. 60)
C hop_ra S.C. and Kanwar, J. S 1976. Analytical Agricultural Chemistry, Kalyani Publishers
Ludhiana. '
C. S. Piper. 2014, Soil and plant analysis, Scientific publishers India.
It:lélshtaq A. Wan., 2014, Soil, plant and water analysis manual. Agrotech publishing company.
aipur. ’
P. K. Gupta: . 2013, Soil, plant, water and fertilizer analysis. Agrobios, India.
M. V Durai.. 2014, Hand book of Soil, plant, water, fertilizers and manure analysis. New India
publishing agency.

2. Spices and Condiments 3(2+1)

Theroy

History. scope and importance, Present status, area and production, uses, export potential and
role in national economy. Classification, soil and climate, propagation-seed, vegetative and
micropropagation systems and methods of planting. Nutritional management, irrigation
eed control, mulching and cover cropping. Training and pruning practices, role of
lators. shade crops and shade regulation. Harvesting, post-harvest technology.
packaging. storage. value added products, methods of extraction of essential oil and oleoresins.
Economics of cultivation, role of Spice Board and Pepper. Export Promotion Council,
institutions and research centers in R&D. Crops: Cardamom, pepper, betel vine ginger. turmeric,
clove. nutmeg. cinnamon, all spice, curry leaf, coriander, fenugreek, fennel, cumin, dill. celery.

bishops weed. saffron, vanilla, thyme and rosemary.

Practical ) . _
Identification of varieties: propagation, seed treatment — sowing; layout, planting; hoeing and

carthing up: manuring and use of weedicides, training and pruning; fixing maturity standards,
harvesting, curing, processing, grading and extraction of essential oils and oleoresins. Visit to

commercial plantations.
Suggested Reading:
Shanmugavelu, K.G. Kuma
plantation crops. . Agrosis, Jodhpur

practices. W
growth regu

r. N and Peter, K.V., 2005. Production technology of spices and

O g

=



ion Crops ular
1977. Spices and Plantation Crops. Madras Pop

Shanmugavelu, K.G. and Madhava Rao,

Book Depot. 9
Kumar. N. J.B. M. Md. Abdul khaddar, Ranga Swamy, P. and [rulappan, [.. 19

10 Spices. Plantation Crops, and aromatic crops. ()?cford & IBH. New Delhi.
Pruthi. 1.S.. 1980. Spices and Condiments. Academic Press, New York.
Pruthi. 1.S.. 1993. Major Spices of India- Crop Management Postharve
New Delhi.

Pruthi. 1.S.. 2001. Minor Spices and Condiments-Crop Managememl’osr Harvest Technology.
ICAR. New Delhi.

Purseglove. Brown. E.G. Green, G
11.

7. Introduction

¢ Technology. ICAR.

7. Robbins. S.R.J. London, Longman, 1981. Spices Vol.I &

3. Ornamental Horticulture 2(1+1)
Theroy ‘
History. definitions. scope of ornamental horticulture, aesthetic values, Floriculture industry,
Importance. area and production, industrial importance of ornamental plants and flowers.
Importance. classification. design values and general cultivation aspects for ornamental plants
viz. Annuals. biennales herbaceous perennials, grasses and bulbous ornamentals. shrubs.
climbers. trees. indoor plants, palms and cycads, ferns and sellagenellas, cacti and succulents.
Importance. design and establishment of garden features/components viz. hedge, edge. borders,
flower beds. bridges. paths. drives, fences, garden walls, gates, carpet bed, arbour, Patio.
decking. retaining walls, shade garden, sunken garden, roof garden, terrace garden, pebble
garden. rockery. pools. waterfalls, fountains, bog garden, avenue planting and children garden.
Lawn types. establishment and maintenance. Importance of Garden adornments viz. floral clock.
bird bath. statutes. sculptures, lanterns, water basins, garden benches etc.. Importance of flower
arrangement. Ikebana. techniques, types, suitable flowers and cut foliage, uses of vertical
garden, bottle garden, terrariums, art of making bonsai, culture of bonsai and maintenance.

Practical

Identification and description of annuals, biennials, herbaceous perennials, climbers, shrubs.
trees. indoor plants, ferns and sellagenellas, Palms and cycads and Cacti and succulents.
Planning and designing and establishment of garden features viz. lawn, hedge and edge. rockery.
water garden. carpet bedding, shade garden, roof garden, Study and creation of terrariums.
vertical garden, study and practice of different types of flower arrangements, preparation of
floral bouquets. preparation of floral rangoli, veni etc., Study of Bonsai techniques, Bonsai
practicing and training. Visit to nurseries and floriculture units.

Suggested Reading:

Bose. Chowdhury and Sharma.1991.Tropical Garden Plants in colour .Horticulture and allied
publishers. 3D Madhab Chatterjee street Kolkata.

K.V .Peter.2009.0rnamental plants. New India publishing agency, Pitampura, New Delhi.

Richard Bird. 2002. Flowering trees and shrubs. Printed in Singapore by Star Standard Industries

pvt. Ltd.
Bimaldas Chowdhury and Balai Lal Jana.2014.Flowering Garden trees. Pointer publishers,

Jaipur. India.
Arora, J.S. 2006. Introductory Ornamental Horticulture. Kalyani Publishers, Ludhiana

Randhawa, G.S. Amitabha Mukhopadhyay, 2004, Floriculture in India. Allied Publishers Pvt.
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Bose, 1.K. Mukherjee, D. 2004, Gardening in India. Oxford & lI!'ll P“hhsl.erI' fa publication
Chadha, K.1.. and Chaudhary, B. 1986, Ormamental  Horticulture - India.

andInformationdivision, ICAR NewDelhi,

4. Plantation Crops 3(2+41)

hory i | import
History and development, scope and importance, arca and production, export anc p

potential. role in national and state cconomy, uses, industrial importance, by prndtlicls Illllll'd'll()n-
soil and climate, varieties, propagation: principles and practices of seed, vegetative a'nd micro-
propagation. planting systems and method, gap filling, systems of cultivation, mulcihlln!_-’.- Sh“fjc
regulation, weed and water management, training, pruning and handling, nulmm'n. foliar
leeding. role of growth regulators, soil management, liming practices, tipping practices, 'lnp
working. physiological disorders, harvesting, post-harvest handling and processing, packaging
and marketing, yield and economics of coconut, arecanut, oil palm, palmyrah palm. cacao.
cashew nut. coffee, tea, Date palm and rubber.

Practical

Description and identification of coconut varieties, selection of coconut and arecanut mother
palm and seed nut, planting of seed nuts in nursery, layout and planting of coconut, arecanut, oil
palm, cashew nut, cacao gardens, manuring, irrigation; mulching, raising masonry nursery for
palm. nursery management in cacao. Description and identification of species and varieties in
coffee. harvesting, grading, pulping, fermenting, washing, drying and packing of coffee, seed
berry collection. seed extraction, treatment and sowing of coffee, epicotyl, softwood, grafting
and top working in cashew, working out the economics and project preparation for coconut.
arccanut, oil palm, cashew nut, cacao, etc. Mother plant selection, preparation of cuttings and
rooting of tea under specialized structure, training, centering, pruning, tipping and harvesting of
lca.

Suggested Reading:

Kumar, N.J.B. M. Md. Abdul Khaddar, Ranga Swamy, P. and Irrulappan, 1. 1997. Introduction
1o spices, Plantation crops and Aromatic plants. Oxford & IBH, New Delhi.

Thampan. P.K. 1981.Hand Book of Coconut Palm. Oxford IBH, New Delhi.

Nair 1979. Cashew. CPCRI, Kerala

Wood. GAR. 1975. Cacao. Longmen, London

Ranganadhan, V. 1979. Hand Book of Tea Cultivation. UPASI Tea Research Station, Cinchona.
Thompson. P.K. 1980. Coconut. Oxford & IBH Publishing Co. Ltd., New Delhi.

5. Breeding of Fruit and Plantation Crops 3 (2+1)
Theroy
Fruit breeding - History, importance in fruit production, distribution, domestication and
adaptation of commercially important fruits, variability for economic traits, breeding strategies,
clonal sclection, bud mutations, mutagenesis and its application in crop improvement - policy
manipulations — in vitro breeding tools (important fruit and plantation crops).
Practical
Exercises on floral biology, pollen viability; emasculation and pollination procedures: hybrid
seed germination; raising and evaluation of segregating populations; use of mutagens to induce
mutations and polyploidy in major crops like Mango, Banana, Citrus, Grapes, Guava, Sapota,
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‘0c ristchonut,
amun, Arecanut, Coconut, | istcl

a. Ber. Litchi, Pomegranalc, J

Papaya. Custard apple. Aonl
and Strawberry.

Apple. Pear. Plum, Peach. Apricut
Suggested Reading:

Nijar 1985.Fruit breeding
Anil Kumar Shukla 2004, Fruit breeding

in India.Oxford& 1BH Publishing Co. New Delhi
approaches & Achievements.

International Book Distributing Co. New Delhi. '
. N oo " ) " s, W
Kumar. N. 1997. Breeding of Horticultural Crops, Principles and Practices Ne
India Publishing Agency. New Delhi. _ ,
thods. Kalyani Publishers,

Singh. B.D. 1983.Plant Breeding Principles and me
New Delhi.

6. Farm Power and Machinery 2(1+1)

Theroy

Basic concepts of various forms of energy, unit and dimensions of force encrgy and powet,
calculations with realistic examples. 1C Engines: Basic principles of operation of compression.
ignition and spark ignition engines, two stroke and four stroke engines, cooling and lubnfzatlon
svstem. power transmission system, broad understanding of performance and efficiency,

¢ tractors. power tillers and their types and uses. Electric motors: types, construction and
performance comparison. Tillage: objectives, method of ploughing. Primary tillage implements:
construction and function of indigenous ploughs, improved indigenous ploughs, mould board
ploughs. disc and rotary ploughs. Secondary tillage implements: construction and function of
tillers. harrows. levelers, ridgers and bund formers. Sowing and transplanting equipment: seed
drills. potato planters, seedling transplanter. Grafting, pruning and training tools and equipment.
Inter-culture equipment: sweep. Junior hoe, weeders, long handle weeders. Crop harvesting
equipments: potato diggers, fruit pluckers, tapioca puller and hoists.

Practical
Calculation on force, power and energy. IC engines — showing the components of dismantled

engines and motors. Primary and secondary tillage implements, hitching, adjustments and
operations.  Spraying equipment, calibration and operation. Plant protection equipment.
calculation of dilution ratio and operation.

Suggested reading:
T. P. Ojhaand A.M.Michael. 2005. Principles of Agricultural Engineering (Volume - 1), Jain

Brothers
¢ Manoj Kumar Ghoshal and Dhirendra Kumar Das. 2008. Farm Power,Kalyani Publishers.

Surendra Singh. 2007.Farm Machinery Principles and Applications. ICAR Publications

Roth / Field. 1992. Introduction to Agricultural Engineering - Problem Solving Approaches, 2nd.

Edition. CBS publishers & distributors Pvt. Ltd.

Surendra Singh & Verma. 2009. Farm Machinery Maintenance & Management. ICAR

Publication.

M.M. Pandey & Others. 2012. Handbook of Agricultural Engineering. ICAR publication

JagadishwarSahay.1992. Elementsof AgriculturalEingineering. AgroBook Agency,Patna.

lh(flichal/;‘g\o‘/llz;nd(éj}'1aT P.1 ;);3 V()l{.3 lI’r]igciple.sv/ AgriculturalEngineering. Jain Brothers,NewDelhi.
epner. oyBainerandBargerBL..1978. inciples sTinoy

C BpSPublisher)ElmdDistributors,Delhi. AR G ineTy

JainS C. 2003.FarmMachinery-Anapproach. StandardPublishersandDistributors,NewDelhi

Nakra,C.P.1986. FarmMachineryandEquipment. DhanpatRaiandSons,NewDelhi
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dSakun.V.A.1985 AgriculzuralMachine.s'.
.anddakKun, v./x. I,

Klenin.N.I.Popov.l.LF _
d. NewDelhi.

AmerindpublishingCo.Pvt.Lt
Medicinal and Aromatic Crops 3(2+1)

7. Insect Pests of Fruit, Plantation,
ent with

Theroy |
: ion of insects: Bio-ecology and insect-pest mallnagem-
eillance. Distribution. host

General — economic classificat
reference to fruit, plantation. medicinal and aromatic crops. pest sgrv Do el
management of important insect pests affecting tropices.
like coconut, areca

range. bio-ecology. injury. integrated :
sub-tropical and temperate fruits. plantation, medicinal and aromatic crops  adlonnd
nut. oil palm. cashew. cacao. tea. coffee. cinchona, rubber, betel vine senna, neem. b€ ;

um and. Storage

pvrethrum. costus. crotalaria. datura, dioscorea, mint, opium, Solanum khasian : ot
insects — distribution. host range, bio-ecology, injury, integrated management o.f impo ad
insect pests attacking stored fruits. plantation, medicinal and aromatic crops and their processe

products. Insecticide residue problems in fruit, plantation, medicinal and aromatic crops and

their maximum residue limits (MRLs).

Practical
Study of symptoms of damage. collection, identification, preservation, assessment of damage
and population of important insect — pests affecting fruits, plantation, medicinal and aromatic

crops in field and storage.

Suggested Reading:

Reddy. P. P.. 2010. Plant Protection in 1,2 & 3, Scientific Publishers,

Horticulture Vol.

Jodhpur.
Ranjit. P.. 2012, Entomological Techniques in Horticultural Crops, New India Publishing
Agency.
Nair M R G K. 1995, Insect and Mites of Crops in India, ICAR, New Delhi.
h India. Govt. press Madras, 516p.

Ayyar. T.V.R. 1963. Hand book of entomology for sout

David B V and Kumarswami, T, 1982. Elements of Economic Entomology. Popular Book

Department. Madras, 536p.

David. V. Alford. Pest of fruit crops. A. M. Ranjith. Identification and management of
Horticultural pest.

Rachna and Benna kumari. Pest management and residual analysis in horticultural crop

K. P. Srivastav and Y. S. Ahawat. Pest management in citrus
Ramnivas sharma. Identification and management of horticulture pest.

Fryer. Insect pest of fruit crops
A.S. Atwal. Agricultural pests of south Asia and their management

Mark Vernon Slingerland and C. R. Crosby. Manual of fruit insects
Metcalf.R.LandLuckman,W.H.1982. Introductiontolnsectpestmanagement.

WileyInterSciencePublishing,NewYork
Butani.D.K.1984. InsectsandFruits. PeriodicalExpertBook Agency,NewDelhi

8. Precision Farming& Protected Cultivation 3(2+1)

Theroy

Precision farming — laser leveling, mechanized direct seed sowing; seedling and sapling
transplanting, mapping of soils and plant attributes, site specific input application, weed
management, insect pests and disease management, yield mapping in horticultural crops. Green

house technology, Introduction, Types of Green Houses; Plant response to Greenhouse

O &g



ouse for cooling and

reenh
g low cost

s, Design critcrig of o e
heating purposes. Green house ¢ terials of %‘(m.structmn. for' tra 1t1a(‘)SSiVc -
green houses. Irrigation systems used in greenhouses. Iyplc?xl appllcatlol?s. rt) e el
house. hot air greenhouse heating systems. green house drying. Cost estima 10/ O ety of
analvsis. Choice of crops for cultivation under greenhouses. problems /. €0 straines

oreenhouse cultivation and future strategies. Growing media. soil culture. type of soil req d
: moss and mixtures. rock wool an

drainage. flooding and leaching. soil pasteurization in peat
other inert media. nutrient film technique (NFT)/ hydroponics.
cladding materials:

Practical
Study of different types of greenhouses based on shape, construction and ‘
Calculation of air rate exchange in an active summer winter cooling system; Calculatlor_l of rate
of air exchange in an active winter cooling system: Estimation of drying rate of ag'rlcultural
products inside green house: Testing of soil and water to study its suitability for grov‘vmg‘crops
in greenhouses: The study of fertigation requirements for greenhouses crops and estimation of
The study of various growing media used in raising .of
/ sterilization; Visit to commercial

nhouse

environment. Planning and design of gree
quipment. ma

E.C. in the fertigation solution:
greenhouse crops and their preparation and pasteurization

green houses: Economics of protected cultivation.
Suggested Reading:
Balraj Singh. 2006. Protected cultivation of vegeta

ble crops. Kalyani Publishers, Ludhiana.
Brahma Singh. 2014.4dvances in Protected Cultivation. New |

ndia Publishing Agency. New

Delhi.
Reddy P. Parvatha. 2003. Protected Cultivation. Springer Publications. USA.

Reddy. P. Parvatha. 2011. Sustainable crop protection under Protected Cultivation.

Springer Publications. USA.
Jitendra Singh, 2015.Precision Farming in Horticulture. New India Publishing Agency. New

Delhi.
Prasad S. 2005. Greenhouse Management for Horticultural Crops. Agrobios. Jodhpur.
Jitendra Singh. S.K. Jain, L.K. Dashora, B.S. Cundawat.2013. Precision forming in

Horticulture. New India Publishing Agency, New Delhi.
T. Pradeep Kumar, B. Suma, Jyothi Bhaskar and K.N.Satheson. 2008. Management of

Horticultural crops. New India Publishing Agency, New Delhi.
Aldrich RA & Bartok JW. 1994. NRAES,Riley, Robb Hall. Green House Engineering. Cornell

University. Ithaca, New York.
Pant V Nelson. 1991.Green House Operation and Management. Bali Publ

9. Dryland Horticulture 2(1+1)

Theroy
Definition. importance and limitation of dry land horticulture, present status and future scope.
Constraints encounter in dry lands. Agro-climatic features in rain shadow areas, scarse water

resources, high temperature, soil erosion, run-off losses etc.
Techniques and management of dry land horticulture. watershed development, soil and water

conservation methods-terraces, contour bunds,etc. Methods of control and impounding of run-

off water-farm ponds, trenches, macro catch pits,etc.,in-situ water harvesting methods, micro
catchment, different types of tree basins etc. Methods of reducing evapotranspiration, use of
shelter belts, mulches, antitranspirants, growth regulators, etc. water use efficiency-need based,

economic and conjunctive use of water, micro systems of irrigation etc.




anting and after care-use Of
ement €tc.

Special techniques. pl
d apple. bael.

/planting, canopy manag
annona, jamun, Woo

nd tamarind.

Selection of plants having drought resistance. eCl
fting. deep pitting
f crops: ber. aonla.

seedling races. root stocks. /n-situ gra
a. fig. west Indian cherry a

Charm‘mm and SPCCiHl ﬂd{lpmlion o
atchments. soil erosion ar!d its
ecial techniques

¢

pomegranate. carissa. date palm. phals

Practical | |
Study of rainfall patterns. Contour bunding/trenching. micro ¢ )
control. Study of evapotranspiration. mulches and micro irrigation systems. Sps ‘
‘ d anatomical features O

of planting and aftercare in dry lands. Study of morphological an

drought tolerant fruit crops.

Suggested reading:

Chundawat. B.S. 1990. 4rid Fruit Culture. Oxford
P.L. Taroj. B.B. Vashishtha. D.G.Dhandar. 2004. Advances in Arid I
K N.Sathesan. 2008. Management of

and IBH. New Delhi.
forticulture. [nternal Book

Distributing Co.. Lucknow.
T. Pradeep Kumar. B. Suma. Jyothi Bhaskar and

Horticultural Crops. New India Publishing Agency.

Semester — V

Organic Farming 3(2+1)
present context; Organic production requirements: Biological
ting, green manuring, recycling

dments; Integrated diseases and
perches:

Theroy

Introduction. concept. relevance in
intensive nutrient management-organic manures, Vermicompos

of organic residues. biofertilizers: Soil improvement and amen
pest management — use of biocontrol agents, biopesticides pheromones, trap crops, bird
Weed management: Quality considerations, certification, labeling and accreditation processors.

marketing. exports.
Practical

Raising of vegetable crops organically through nutrient, diseases and pest management
vermicomposting: vegetable and ornamental nursery raising; macro quality analysis, grading.

packaging. postharvest management.

Suggested Reading:
A.K.Dahama. 2007. Organic farming for sustaina
Arun. K. Sharma. 2011. Handbook of Organic farming. Agrobios (India), Jodhpur.

S.P. Palaniappan and K.Annadurai. 2010. Organic farming — Theory and Practice. Scientific

ble agriculture. Agrobios (India). Jodhpur.

Publishers. Jodhpur.
U.Thapa and P. Tripathy. 2006. Organic farming in India- Problems and Prospects. Agrotech

publishing agency. Udaipur.
G.K.Veeresh. 2006. Organic farming. Foundation Books. New Delhi.

Purshit.S.S.2006.TrendsinOrganic Farminginindia.AgrosBios(INDIA), Jodhpur.
Thampan.P. K.1995.0rganicAgriculture.  PeckaytreeCropsDevelopmentFoundation,
Cochin.Kerala.

Sathe.T.V.2004.VermicultureandOrganicFarming. DaysPublishingHouse, NewDelhi.

2. Introduction to Major Field Crops  2(1+1)

Theroy



. . mey

s ARES i iple cropping:

and distribution of ficld crops, detimtions and concept _ul m}ln l" g lm'liﬂl'
lley cropping. cultural practices for raising N«

uring. crop rotation.

Classification
mined cropping. intercropping. relay and a
cercals, pulses, oil seeds and fodder crops, green man
Practical
ldentification of crop
herbicides in ticld crops,

Suggested Reading:

B. Gurarajan. R Balasubramanian and V. Swaminathan. Recent Strategie
Kalvani Publishers. New Delht.

Chidda Singh. 1997 Modern techniques of raising field crops. Oxford and IBH
Publishing Co. Pvt. Ltd.. New Delht.
Rajendra Prasad. Textbook of Field Crops

:  rOBD cheme slication of
plants. seeds and weeds. Preparation ol cropping scheme. Apy lice

s on Crop Production.

Production - Commercial Crops. Volume I ICAR

olume I ICAR

Publication.
Rajendra Prasad. Textbook of Field Crops Production - Foodgrain Crops. \
Publication.

Kalyani Publishers, New Delhi.

S.R.Reddy. 2009. Agronomy of Field Crops.

S.S.Singh. 20035, Crop Management. Kalyani Publishers. New Delhi.
UAS. Bangalore. 2011. Package of Practice. UAS. Bangalore.

Chidda Singh 1983. Modern Techniques of raising Field crops.Oxford & IBH, Publishing Co..
New Delhi

Rajendra Prasad 2002. Text Book of Field crops Production.JICAR. New Delhi.
Reddy. S.R. 2004. Agronomy of Field crops. Kalyani Publishers. Ludhiana.
Subhash Chandra Bose. M. and Balakrishnan, V. 2001. Forage Production South

Asian Publishers. New Delhi.

3. Medicinal and Aromatic Crops 3(2+1)

Theroy

History. scope. opportunities and constraints in the cultivation and maintenance of medicinal

and aromatic plants in India. Importance, origin, distribution, area, production, climatic and soil

requirements. propagation and nursery techniques. planting and after care, cultural practices.

training and pruning. nutritional and water requirements. Plant protection, harvesting and

processing of under mentioned important medicinal and aromatic plants. Study of chemical

composition of a few important medicinal and aromatic plants, extraction, use and economics of

drugs and essential oils in medicinal and aromatic plants. Therapeutic and pharmaceutical uses
s. Medicinal Plants: Withania, periwinkle.

Belladonna, Cinchona, Pyrethrum

of important species. Storage techniques of essential oil
Rauvolfia. Dioscorea. Isabgol. opium poppy Ammi majus,
Plants: Citronella grass. Khus grass. flag
cimum and other species

and other species relevant to local conditions. Aromatic
(baje). lavender. geranium, patchouli, bursera. menthe, musk, oc

relevant to the local conditions. Marketing.
¢ plants from their natural habitat and study their

Practical Collection of medicinal and aromati
morphological description. nursery techniques, harvesting, curing and processing techniques and

extraction of essential oils.

Suggested Reading:
Chadha. K.L. ICAR. 2001. Hand Book of Horticulture. Directorate of Information and
hi.

Publications of Agriculture, Pusa, New Del
Azhar Ali Farooqui and Sreeramu. B.S. 2001. C ultivation of medicinal and aromatic plants.
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United Press Limited. :

Atal. E.K. and Kapur. B. 1982. Cultivation and Utilization of Medicinal and Aromatic plants.
CSIR. New Delhi.

Kumar. N. J.B.M. Md. Abdul Khaddar. Ranga Swamy, P. and Irulappan. [. 1997. ‘

Spices. Plantation Crops Medicinal and Aromatic Plants.Oxford & IBH, New Delhi. '
Jain. S.K. 1968. Medicinal Plants National Book Trust New Delhi. Oxford & IBH, Ne\f\/ Delhi.
Dastur. J.F. 1982. Medicinal plants of India Pakistan Taraprevala soms and co-private Ltd.

Bombay.

Introduction to

4. Introductory Agro-forestry 2(1+1)

between agroforestry and social

Theroy
d potential. Distinction
tems. Agroforestry system. sub-

Agroforestry — definition. objectives an
forestry. Status of Indian forests and role in India farming sys St
rti-silviculture, horti-silvipastoral. shifting

system and practice: agri-silviculture. silvipastoral, ho

cultivation. taungya. home gardens. alley cropping, intercropping, wind breaks. shelterbelts and
energy plantations. Planning for agroforestry — constraints, diagnosis and design methodology.
selection of tree crop species for agro-forestry. Agroforestry projects — national, overseas,
MPTS - their management practices. economics of cultivation — nursery and planting (Acacia
catechu. Dalbergiasissoo, Tectona, Populus, Morus, Grewia, Eucalyptus, Quercus Spp- and

bamboo. tamarind. neem etc.).

Practical

Identification and seeds and seedlings of multipurpose tree speci

poplar. Grewiaoptiva, Morus alba, Acacia catechu, Dalbergiasissoo, robinia, leucaena etc. Visit

to agro-forestry fields to study the compatibility of MPTS with agricultural crops: silvipastoral,

alley cropping. horti-silviculture, agro-silvipasture, fuel and fodder blocks. Visit to social

forestry plantations — railway line plantations, canal plantations, roadside plantations, industrial
reen manure, fodder. fuel

plantations and shelterbelts. Rapid assessment of farmers needs for g
wood in selected villages. Economics and marketing of products raised in agro-forestry systems.

Suggested Readings:
A. K. Patra. 2013. Agroforestry — Principles and

A. P. Dwivedi. 1992. Agroforestry — Principle

company.

Dadhwal et al.. 2014. Practical Manual on Agroforestry. Jaya publishing house, Delhi.

[ K. Jha. 2015. Advances in Agroforestry. APH Publishing corporation, New Delhi.
Parragon books service limited, Parragon.

Linford. Jenny. 2007. A concise guide to Trees.
Negi, S.S.. 2007. 4 groforestry Hand book. International book distributer, New Delhi.

P.S. Pathak and Ram Newaj, 2010. Agroforestry — Potentials and Opportunities. Agrobios,

es. Nursery practices for

Practices. New India publishing agency.
s and Practices. Oxfird and IBH Publishing

Jodhpur

Pankaj Panwar & Sunil Puri, 2007. Agroforestry: Systems & Practices. New India publishing
agency, New Delhi.

Ramesh Umrani and C.K. Jain, 2010. Agroforestry — Systems & Practices. ABD Publishers, New

Delhi.
RamachandranNair,P.K.1993. Anlntroductionto  Agroforestry. Firstreprintinndia—2008.
SpringerlmernationalEdition

Tejawani.K.G.1994. 4 groforestryin
Luna.R.K.1989. Plantationforestryinindia. InternationalBookDistrib

o i W

India. Oxford&IBH.PublishingCo.Pvt.Ltd..NewDelhi
utors,Dehradun.
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’ ons. AGROBIOS, Jodhpur. .
Plantations. AG Reprimedm2006.

LedaSatish.2006. BiodieselandJatropha :
Chaturvedi.A.N.andKhanna.L.S.1982. ForestMenstruation.
International BookDistributors.Dehradun .
1. Prasham(‘xahImatValIcyprinlcrsandpubl|shers. Dehradun.
ford and IBH Publishing

Negi.S.S.2006. ForesiTreeSeec
Chundawat and S K Gautam.
company Pvt.Ltd.

5. Breeding of Vegetable, Tuber and Spice Crops 32+1)
Theroy
! self pollinated, cross pollinated and

Breeding objectives and important concepts of breeding nas
vegetatively propagated crops. Plant genetic resources. their conservation and utilizatlon.m crop
improvement. Breeding for insect resistance, breeding for disease resistance. breeding for
abiotic resistance. male sterility and incompatibility and their utilization in development of
hybrids. Origin. distribution of species, wild relatives and forms of vegetable crops Tomato.
Brinjal. Bhendi. Capsicum. Chilli, Cucurbits, Cabbage, Cauliflower, Tuber crops, Potato.
Carrot. Radish. Spice crops (Ginger, Turmeric).Breeding procedures for development of
hybrids/varieties in various crops. Genetic basis of adoptability and stability.

1996. A text hook of Agroforesiry. Ox

Practical
Floral biology and pollination mechanism in self and cross pollinated vegetables, tuber crops

and spices. Working out phenotypic and genotypic heritability, genetic advance. GCA. SCA.

combining ability. heterosis. heterobeltosis, standard heterosis, GxE interactions (stability
analysis) Preparation and uses of chemical and physical mutagens. Polyploidy breeding and
tion. Maintenance of breeding

chromosomal studies. Techniques of F1 hybrid seed produc

records.
Suggested Reading:

Hari Hara Ram. 2013.Vegetable Breeding: Principle and Practices. Kalyani Publishers. Ludhiana.
Vishnu Swaroop. 2014. Vegetable Science &T echnology in India. Kalyani Publishers. Ludhiana.
Kallo.G. 1998. Vegetable Breeding (Vol.I to 1V). CRC Press. Florida. 1988.
H.P. Singh. 2009.Vegetable Varieties of India. Studium Press (India) Pvt Ltd. New Delhi.

M.S. Dhaliwal.2012. Techniques of Developing Hybrids in Vegetable Crops.Agrobios. Jodhpur.

P.K.Singh. 2005. Hybrid Vegetable Development. CRC Press. Florida.
M.S.Dhaliwal. 2009. Vegetable Seed Production & Hybrid Technology. Kalyani Publishers.

Ludhiana.
Fageria, M.S., 2011. Vegetable Crops- Breeding and Seed Production. Kalyani Publishers,

Ludhiana.
6. Diseases of Vegetable, Ornamental and Spice Crops 3(2+1)

Theroy
Etiology. symptoms, mode of spread, epidemiology and integrated management of diseases of

the following vegetables, ornamental and spice crops: tomato, brinjal, chilli, bhindi, cabbage.
cauliflower. radish, knol-khol, pea, beans, beet root, onion, garlic, fenugreek, ginger, potato,
turmeric, pepper, cumin, cardamom, nutmeg, coriander, clove, cinnamon, jasmine, rose.
crossandra, tuberose, gerebera, anthurium, geranium. Important post-harvest diseases of

vegetables and ornamental crops and their management.

Practical

(9=



relationship of important

Observations of symptoms. causal organisms and host parasitic :
diseases. examination of cultures of important pathogens of vegetables, ornamental and spice

crops in field as well as in protected cultivation.
Suggested Reading:

Srikant Kulkarni. Yashoda R. Hedge. Diseases of Plantation crops and their management-,
Agrotech publication Academy

S.L. Godara. BBS Kapoor. B.S. Rathore. Disease management of spice crops-, Madhu
Publications

L.Darwin Christdhar Henry and H.Lewin Devasahayam Crop diseases. Identification, Treatment

and Management. An Illustrated Handbook —, New India publishing Agency )
Singh. R.S. 1994. Diseases of Vegetable Crops. Oxford IBH Publishing Co. Pvt. Ltd., New Delhi

Singh. R.S 1996. Plant Diseases. Oxford 1BH Publishing Co. Pvt. Ltd., New Delhi

Sohi. H.S. 1992, Diseases of Ornamental plants in India. 1C AR, New Delhi
Ranga Swamy. G. 1988. Diseases of Crop Plants in India.Prentice Hall of India Pvt. Ltd.. New

Delhi.
Saha. L.R. 2002. Hand Book of Plant Diseases. Kalyani Publishers

A‘rjunan. G. Karthikeyan. G. Dinakaran, D. Raguchander, T. 1999. Diseases of Horticultural
Crops. Dept. of Plant Pathology. Tamilnadu Agricultural University Coimbatore.

7. Orchard and Estate Management 2(1+1)

Theroy
Orchard &estate management, importance, objectives, merits and demerits, clean cultivation,

sod culture. Sod mulch, herbicides and inorganic and organic mulches. Tropical, sub-tropical
and temperate horticultural systems, competitive and complimentary effect of root and shoot
systems. Biological efficiency of cropping systems in horticulture, systems of irrigation. Soil
management in relation to nutrient and water uptake and their effect on soil environment,
moisture. organisms and soil properties. Factors influencing the fruitfulness and unfruitfulness.

Rejuvenation of old orchards, top working, frame working, Integrated nutrient and pest

management. Utilization of resources constraints in existing systems. Crop model and crop
regulation in relation to cropping systems. Climate aberrations and mitigation measures of

Horticultural crops.
Practical

Layout of different systems of orchard and estate, soil management, clean, inter, cover and
mixed cropping. fillers. Use of mulch materials, organic and inorganic, moisture conservation.
weed control. Layout of various irrigation systems.

Suggested Reading:
Kumar. 1990. Introduction to Horticulture crops. Rajyalakshmi Publications,

Nagercoil, Tamilnadu.
Palaniappan. S.P. and Sivaraman, K. 1996. Cropping systems in the Tropics.

New age International (P) Ltd.. Publishers, New Delhi.
Shanmugavelu, K.G.1989. Production Technology of Fruit Crops. Oxford & IBH

Publishing Co. Pvt.Ltd., New Delhi.
WS. Dhillon and Bhatt. 2011. Fruit Tree Physiology. Narendra Publishing House,

New Delhi.
B .C. Mazumdar. 2004. Principles and Methods of Orchard Establishment. Daya
Publishing House, New Delhi.

s
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Vi adeep Kumar. B Suma. Jyothi Bhaskar and K N Satheson 2008

B ‘( "’t;"""!/ of Horticultural Crops. New India Publishing Agency. New Delhi
azumdar. 2004 Orchard Irrigation and Soil Management Practices Daya

Publishing Agenc
g Agency. New Delhi. Daya Publishing Agency. New Delhi

8. Agro-meteorology and Climate Change 2(1+1)

Theroy
Agricultural Me : :
£ Aeteorology- Introduction, definition of meteorology. scope and practical utility of
and definition of weather

a\n%rt]?l::::s' ::CL‘:::Q"‘S.‘]- .( A“f”ll’mninn and structure of atmosphere
colar rad|m-|‘.:np mﬁ-,:l‘,(; \ (‘(.1 mn \\icatlmcr and chmal}c. atmu'ﬂp.hcric temperature. 501] temperature.
IS rail.ﬂall C.';) u;m ;wrcssuro. almnsphcﬂc humidity. cxlaporati(m and transpiration.
pollution and role 0.1 m;'m N, ltmpgln.l \\'Cﬁﬂ](.‘r disasters anq thcur management atmospheric
SR canses and'n eoro f»‘g) A. Basics of wc‘ath‘cr forecasting. Climate change-causes. Global
i i grecmqmugcmmc ..suismg. I-ffect of cllmatc' change on hf;nlculture Past and future
. Chem';lc gas}sis within the atmosphere. Sources and smkg for greenhouse gases
e e o lnr; a‘l}ts sense and rgspond to f:hanges in CO2 concentration.
and C4 spocics -] 0t _dcnvh] effects and mechanisms unc!erlymg the ghserved r'espnnses in 3
CO2 Species. pian{ deve .opme.n‘t affectgd by growth in elevat'ed CO2. Physiology of rising
OZ on nitrogen use and soil fertility. its implication for production. Methodology for studying
effect of CO2. Change in secondary metabolites and pest disease reaction of plants. The
mechanisms of ozone and UV damage and tolerance in plants. Increased temperature and plants
flowering. duration of fruit

én tropical sub-tropical climates- effect on growing season, timing of
evelopment and impacts on crop yields and potential species ranges, interaction of temperature

with other abiotic/biotic stress. Mitigation strategies and prospects for genetic manipulation of
crops to maximize production in the future atmosphere. Modifying Rubisco. acclimation.

metabolism of oxidizing radicals. and sink capacity as potential strategies.
Practical

Site selection for Agromet observatory: Measure
atmospheric/soi

ment of temperature; Measurement of rainfall:
I); Measurement of atmospheric pressure:
d solar radiation; Measurement of wind direction and
her forecasting and synoptic charts. Visit to

planof standard

logical observatory-Lay out
re. Measurement of radiation and
Measurement of wind speed

Synoptic charts and weather

Measurement of evaporation (
Measurement of sunshine duration an

speed and relative humidity; Study of weat
to IMD meteoro

Meteorological observatory, Visit
meteorological observatory. Recording of air and soil temperatu
pes of raingauges,

components. Measurement of rainfall-different ty
and direction and atmospheric humidity, Recording of evaporation.

reports. symbols. erc.
Suggested Reading:

A. K. Srivastava and P. K. Tyagi,
Publishing Agency. New Delhi.

D.Lenka. 2006. Climate, Weather and Crops in India. Kalyani Publishers, New Delhi.

G.S. L. H. V. Prasad Rao, 2008. Agricultural Meteorology. Prentice Hall of India Pvt. Ltd., New

Delhi.
H.S.Mavi and Graeme J. Tupper. 2005. Agrometeorology -
tional Book Publishing Co., Lucknow.

climate studies in agriculture. Interna

2011. Practical Agricultural Meteorology. New Delhi

_ Principles and applications of



and IBH Publishing Co. Pvt. Ltd.,

H.S. Mavi. 1994, Mrroduction to Agrometeorology. Oxford
ractical Agricultural Meteorology-

New Delhi.

H.V Nanjappa and B.K.Ramachandrappa. 2007. Manual on P

alyani Publishers, New Delhi.
Kalyani

\grobios India. Jodhpur
2010. Principles of Agronomy.

S.R.Reddy. 19099, Principles of Agronomy. K
and G.H.Sankara Reddi.

NewYork

I Yellamanda Reddy
d..HeadingtonHillHall.

Publishers. New Delhi.

f?ﬂ}lcrscn.& 1038 InrroductiontoMeteorology. Mc. GrawHillBookCo.Inc.

Fatlor ). T.1967. AgriculturalClimatology. PergmanPressLt
0okCo.Inc.,New York.

Oxtord.England
Irewarthe. T.G. 1968, AniroductiontoClimate. McGrawHillB
uhlishing(?o..NewDelhi.

Mavi.H.S 1985, IniroductiontoAgrometeorology. Oxford&IBI P

9. Potato and Tuber Crops 2 (1+1)

of varieties and hybrids. Climate and soil

Theroy
Origin. area. production. economic importance and export potential of potato and tropical, sub-
d: planting practices; spacing; water. nutrient

tropical and temperate tuber crops: description

requirement. season: seed rate: preparation of fiel

and weed management: nutrient deficiencies. Use of chemicals and growth regulators: cropping
yield; economic of cultivation. Post- harvest handling and

svstems. Harvesting practices,
storage. field and seed standards, marketing. Crops to be covered — potato, sweet potato, arrow
Jerusalem artichoke. horse

root. cassava. colocasia. xanthosoma, amorphophallus, dioscorea,

radish and other under exploited tuber crops.

Practical

Identification and description of potato and tropical, sub-tropical and temperate tuber crops:

planting syvstems and practices: field preparation and sowing/planting. Top dressing of fertilizers
h regulators; identification of nutrient

d maturity standards, post-harvest

and interculture and use of herbicides and growt
deficiencies. physiological disorders; harvest indices an
g out cost of cultivation, project

handling and storage, marketing. Seed collection, workin
preparation of commercial cultivation.

Suggested reading:
S. Thamburaj. 2014. Text book of vegetab

B.R.Choudhary 2009.47ext book on pro

Ludhiana.
T.K .Bose. 2002.Vegetable Crops. Nayaprakash. Kolkata
P.Hazra. 2011. Modern Technology in Vegetable Production. New India Publishing Agency.
table Crops. New India Publishing Agency. New Delhi.

T.R.Gopal Krishnan, 2007. Vege
Book Company. Jaipur
ani Publishers. Ludhiana

K_V.Kamath. 2007.Vegetable Crop Production. Oxford

M.S.Dhaliwal, 2008.Handbook of Vegetable Crops. Kaly

Singh. Umashankar, 2008. Indian Vegetables. Anmol Publications. Pvt.Ltd .New Delhi.

K S Yawalkar. 2004.Vegetable crops in India. Agri-Horticultural Pub. House. Nagpur.
Publishers. Ludhiana

M.K Rana. 2008.Olericulture in India. Kalyani
P.Hazra. 2006.Vegetable science. Kalyan Publishers .Ludhiana

le, tuber crops and Spices. ICAR, New Delhi.
duction technology of vegetables. Kalyani Publishers.

New Delhi.




Discase  Diagnosis and  Biomanagement. Avishkat
International Book

Pratibha  Sharma. 2007 1 egetables
Publishers. Jaipur
Uma Shankar. 2008 Tegerable
Distribution Co. Publication. L ucknow
Nath Prem. 1004 1egetables for the Tropical Regions ICAR New Delhi
K.l .Chadha. 1993 _ddvances in Horticulture. Malhotra publishing house. New Delh

1080, Production technology of \t‘k'l"”hl" craps Oxford and B

Pest Management Guide for Farmers

Shanmugavelu. K.G

publishing Co. Pvt. Ltd. New Delhi,
Rose. 1.K. 2003 Vegetable Crops. Naya udvog publishers. Kolkata. 2002. Naya Prakash.
Calcutta.

Prem Singh Arva, 1999 Vegetable Seed Production P ublishers. New Delht.

kj?1\\1x\{l1g‘r). B.. 1990. Vegetables. 8th edition. National B
Vincent Lebot. 2008. Tropical roots and tuber crops. CAVL
1.E. Bradashaw. 2010. Root and tuber crops. Springer Publications.

rinciples. Kalyani P
ook Trust. New Delhi

Semester — VI
1. Apiculture, Sericulture and Lac culture 2(1+1)
and History of apiculture. Species of honey bees.
an bee and Dammar bee, lifecycle and caste
vities. starting of new colony. location
evention, colony

Theroy
Introduction to beneficial insects. Importance

Rock bee. Littlebee. Indian bee. European bee. Itali
d.etcmlination Bee colony maintenance, bee colony acti
site. transferring colony. replacement of queen, combining colonies, swarm pr
management in different seasons, Equipment for apiary, types of bee hives and their
description. Bee pasturage. Honey extraction. honey composition and value, bee wax and
tissues.. Importance. History and development in India. silkworms kinds and their hosts,
svstematic position. distribution. lifecycles in brief, Silk glands. Mulberry silkworm-
morphological features. races. rearing house and equipments, disinfection and hygiene. Grainage
hatching of eggs.

acid treatment. packing and transportation of eggs. Incubation, black boxing,
Silkworm rearing young age /chawki rearing and old age rearing of silkworms. Feeding, spacing.

environmental conditions and sanitation. Cocoon characters colour, shape, hardiness and shell
ratio. Defective cocoons and stifling of cocoons. Uses of silk and by-products. Economics of silk

production. Moriculture-Mulberry varieties, package of practices, Pests and diseases and their
management. Lac growing areas in India. Lac insects, biology, behaviour, lac cultivation, food

plants. pruning. inoculation. cropping, kinds of lac. Enemies of lac-insects.
and apiculture equipment. Summer and

and bottling. Study of pests and diseases of

Practical
bee colony. different bee hives
ttings, planting

Honey
Wintermanagement of colony. Honey extraction
garden. Preparation of mulberry cu

honeybees. Establishment of mulberry

methods under irrigated and rainfed conditions. Maintenance of mulberry garden-pruning,

fertilization. irrigation and leaf harvest. Mulberry pests and diseases and their management and

nutritional disorders. Study of different kinds of silkworms and mulberry silkworm morphology.
berry silkworm rearing room

silk glands. Sericulture equipments for silkworm rearing. Mul
requirements. Rearing of silkworms-chalky rearing. Rearing of silkworms late age silkworm

rearing and study of mountages. Study of silkworm pests and their management. Study of

W
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silkworm discases and its management. Lac insects-biology. behaviour, lac cultivation, food

plants. pruning. inoculation. cropping. kinds of lac. Enemies of lac insects.

Suggested Reading:

Singh. S.. 1975. Bee keeping in India — ICAR. New Delhi.. 214p.

Sunita. N.D. Guled .M.B. Mulla S.R and Jagginavar.2003. Beekeeping. UAS Dharwad

Mishra. R.C. and Rajesh Gar. 2002. Prospective in Indian Apiculture. Agrobios, Jodhpur.

Singh. D and Singh. D.P. 2006. A hand book of Beekeeping. Agrobios (India). .
| control by natural enemies. Cambridge University

Paul DeBach and Devid Rosen 1991. Biologica
Press: 2 edition (27 June 1991)

\A Shinde and BR Patel. Sericulture in India o
Tribhuwan Singh. Principles and Techniques of Silkworm Seed Production. Discovery publishing
House Pvt. Ltd
M.I . Narasaiah. Problems and Prospects of Sericulture. discovery publishing House Pvt. Ltd.

nd Edn.). Oxford &

Ganga.G. and Sulochana Chetty. J. 1997. An introduction to Sericulture (2

IBH publishing Co. Pvt. Ltd.. New Delhi.
Krishnaswamy. S. (Ed). 1978. Sericulture Manual - Silkworm Rearing. FAO Agrl. Services

bulletin. Rome.

Singh. S. 1975. Bee keeping in India. ICAR. New Delhi.

Glover. P.M. 1937. Lac cultivation in India. Indian Lac Research Institute, Ranchi.

Jollv. M.S. 1987. “Appropriate sericulture techniques” International centre for training and
ResearchinTropicalSericulture,Mysore,209.

K.P.Srivastava .A Text Book on Applied Entomology Vol. I&IL. , Kalyani Publishers. Ludhiyana
B.r. David and V.V.Ramamurthy. Elements of Economic Entomology, 7t Edition. Namrutha

Publications. Chennai

2. Insect Pests of Vegetable, Ornamental and Spice Crops 3(2+1)

Theroy
ental and spice crops -ecology and pest

Economic importance of insects in vegetable, ornam
management with reference to these crops. Pest surveillance in important vegetable. ornamental

and spice crops. Distribution, host range, bio-ecology, injury, integrated management of

vegetable, ornamental and spice crops. Important storage
ops, their host range, bio-ecology. injury and
d vegetables and ornamental crops. their host
Insecticidal residue problems in

important insect-pests affecting
insect-pests of vegetable, ornamental and spice cr
integrated management. Insect —pests of processe
range. bio-ecology. injury and integrated management.

vegetables and ornamental crops, tolerance limits etc.

Practical
Study of symptoms, damage, collection, identification, preservation, —assessment of
damage/population of important insect-pests affecting vegetable, ornamental and spice crops in

field and during storage.
Suggested reading:

Reddy. P. P.. 2010, Plant Protection in Horticulture Vol. 1, 2 & 3, Scientific Publishers, Jodhpur
Ranjit, P.. 2012, Entomological Techniques in Horticultural Crops, New India Publishing

Agency.
d Mites of Crops in India, [CAR, New Delhi.
516p.

Nair M R G K. 1995, Insect an
Ayyar, T.V.R. 1963. Hand book of entomology for south India. Govt. press Madras,

O g
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David B V and Kumarswami. T. 1982. Flements of Economic Entomology. Poplll?lr B
Department, Madras. 536p.
P. Srivastava. Dhamo K. Butani Pest management in vegetables — part]l. Researcho Book Centre,

1998

K P. Srivastava. Dhamo K. Butani Pest management in s — Part-2. Researcho Book

vegetable

Centre, 1998
Rachna and Benna kumari. Pest management and residual analysis in horticultural crop

Ramnivas sharma. Identification and management of horticulture pest.

I. V. Sathe. Pests of ornamental plants.

A. S. Atwal. Agricultural pests of south Asia and their management

Butani. D.K. 1984.Insects and Fruits. Periodical Expert Book Agency. New Delhi.

Butani. D.K. 1984 Insects and Fruits. Periodical Expert Book Agency. New Delhi
Introductiontolnsectpestma

N 1"clcalf.R. LandLuckman.W.H.1982.
WileyInterSciencePublishing.New York
Dhalinal. .G.S. and Ramesh Arora Integrated Pest Management Concept and

nagement.

Approaches.

Kalvani Publishers. Ludhiana.

K_P.Srivastava .A Text Book on Applied Entomology Vol. [&I1. . Kalyani Publishers. Ludhiyana
Emmanuel. N. A. Sujatha. T.S.K. K. Kiran Patro, MLN Reddy, B. Srinivasulu, TSSK Sammuel
Patro. Text Book on Integrated Pest Management of Horticultural Crops Astral International

Publishers. New Delhi.
3. Postharvest Management of Horticultural Crops 3(2+1)

n horticultural crops. Maturity indices, harvesting.

Theroy
plantation crops, spices, medicinal and

Importance of Postharvest Technology i

handling. grading of fruits, vegetables, cut flowers,
aromatic plants. Pre-harvest factors affecting quality, factors responsible for deterioration of

horticultural produce. physiological and bio-chemical changes, hardening and delaying ripening
process. Postharvest treatments of horticultural crops. Quality parameters and specifications.
Structure of fruits. vegetables and cut flowers related to physiological changes after harvest.

Methods of storage for local market and export. Pre-harvest treatment and pre-cooling. pre-

storage treatments. Different systems of storage, packaging methods and types of packages
recent advances in packaging. Types of containers and cushioning materials, vacuum packaging.

cold storage. poly shrink packaging, grape guard packing treatments. Modes of transport.
rmination of physiological

Practical

Practice in judging the maturity of various horticultural produce, dete

loss in weight and quality. Grading of horticultural produce, post-harvest treatment of
horticultural crops, physical and chemical methods. Packaging studies in fruits, vegetables,
plantation crops. spices and cut flowers by using different packaging materials, methods of
storage. post-harvest disorders in horticultural produce. Identification of storage pests and
diseases in spices. Visit to markets, packing houses and cold storage units.

Suggested reading:
Verma. L. R. and Joshi, V. K. 2000. Post Harve

I1. Indus Publishing Co., New Delhi »
Post Harvest- An Introduction to the Physiology and

Wiils. McGlasson and Graham, J. 2007.
Handling of Fruits, Vegetables and ornamentals. Cab International
ogy of Perishable Plant Products. CBS, New Delhi.

Stanley. J. K. 1998. Post Harvest Physiol

st Technology of Fruits and Vegetables. Vol. [ &



M. 1998. Post Harvest Diseases of Horticullurul

Neetu Sharma and Mashkoor Alam,
Perishables. International Book Distributing Co.. LLucknow.

Chadha. K. 1. and Kalloo. G.1993. Advances in Horticulture. Vol. 4 to 10. MPH, New Delhi. )
Hulme. A.C. 1970. Food Science & Technology - A Series of Monograph. The Biochemistry of
Fruits and their Products. Vol.-1. Academic Press London & New York.

Mitra. S. K. 1997. Post Harvest Physiology and Storage of Tropical and Sub-tropical Fruits.

CARB International.

Fellows. P. J. 1998. Food Processing Technology — principles and Practices. Ellis Horwood.
Thomposon. A. K. 1996. Post harvest Technology of Fruits and Vegetables. Blackwell Science.
Battacharjee. S. K. and De. L. C. 2005. Post Harvest Technology of Flowers and Ornamentals

Plants. Ponteer Publisher. Jaipur. India.
Pruthi. J. S. 2001. Minor Spices and Condiments — Crop Managements and Post Harvest

Technology. ICAR. New Delhi.

Shanmugavelu. K. G.. Kumar, N. and Peter K.V. 2002. Production Technology of Spices and
Plantation Crops. Agrobios (India).

Saraswathy. S. er. al. 2008. Post harvest Management of Horticultural Crops. Agribios

(India).81-7754-322-9.
Kitinoja. L. and Kader. A. A. 2003. Small-Scale Postharvest Handling practice: A Manual for
Horticulture crops (4th edt.). US Davis, PHT Research and information Center.

Jacob John. P. 2008. A Handbook on Post Harvest management of Fruits and vegetables. Daya

Pgl?lishing House. Delhi-1081-7035-532-X.
Kitinoja. L. and Kader, A. A. 2003. Small-Scale Postharvest Handling practice: A Manual for

Horticulture crops (4 edt). US Davis, PHT Research and information Center.
http://www.postharvest.com.au
http://www.fao.org/infoods/index en.stm
www.postharvest.ucdavis.edu
3(2+1)

4. Seed Production of Vegetable, Tuber and Spice Crops

Theroy
Introduction and history of seed industry in India. Definition of seed, classes-types of seed.

Differences between grain and seed. Importance and scope of vegetable seed production in
India. Principles of vegetable seed production. Role of temperature, humidity and light in

vegetable seed production, land requirements, climate, season, planting time, nursery
management, seed rate, rouging, seed extraction and storage of cole crops, root vegetables,
solanaceous vegetables, cucurbits, okra, leafy vegetables, bulb crops, leguminous vegetables and

exotic vegetables. Seed germination and purity analysis. Field and seed standards. Seed drying

and extraction. Seed legislation.
Practical

Study of seed structure, colour size, shape and texture. Field inspection of seed crops. Practices
in rouging. Harvesting and seed extraction. Germination and purity analysis. Methods of seed
production, Seed certification in cole crops, root vegetables, bulb crops, solanaceous vegetables,
cucurbits, okra, leafy vegetables, leguminous vegetables and exotic vegetables. Seed processing

machines. Visit to seed production units.

Suggested Reading:
G.N. Kulkarni, 2002. Principles of Seed Technology. Kalyani Publishers, Ludhiana.

L.0. Copeland, 1999. Principles of Seed Science and Technology. Springer Publications.

ey



ied Publications.

0 ] . A“ a1l
and Testing Technology. Kalyan

seed certification g
fse ' production and Hybrid

N.P. Nema. 1988. Principles o
able seed

P. Hazra and M.G. Som, 2009. Veget
Publishers. Ludhiana. , .
Agar\i/ai P K. 2010. Techniques in Seed Science and Technology. South Asian

rd and IBH Publicity Company- New Delhi.

Publishers. New Delhi. 1 i
p % 0 :
Agrawal R. L. 1999. Seed Technology. OX ncinlos  alyani o Jishers.

Arya, Prem Singh. 2003. Vegetable seed Production Pr

Ludhiana. . )
Fageria, M. S. 2011. Vegetable Crops- Breeding and Seed Production. Kalyani

Publishers. Ludhiana. ‘
Geetharani. P. 2007. Seed Technology in Horticultural Crops. NPH
tables. Agrotech Publishing Academy,

Publications.

Jodhpur.

Singh. S.P. 2001. Seed Production in Commercial Vege
Udaipur. -
Vanangamudi. K.2010. Vegetable Hybrid Seed Production and Management. Agrobios.
Jodhpur. . N
Singh. Prabhakar.2015.Seed Production Technology of vegetable. Daya Publishing House. New
Delhi.

ction. Oxford University Press, USA '

n. Kalyani

Raymond A.T.. 2000. Vegetable Seed Produ
Prem Singh Arya, 2003. Vegetable bree
publishers. New Delhi.

hnology. Oxford & IBH, New Delhi

Rattan lal Agarwal, 1995. Seed tec o
Singh. S.P. 2001. Ist edition, Seed production of commercial vegetables. Agrotech Publishing,

Udaipur

Vanangamudi. K. 2006. Natarajan, P. Srimathi, N.Natarajan, T. Saravanan, M. Bhaskaran, A.
Bharathi. P. Nateshan, K. Malarkodi. Advances in Seed Science. Agrobios (India), Jodhpur.
Nemgal Singh. P.K. Singh, Y.K. Singh and Virendra kumar, 2006. Vegetable Seed Production

Technology. International book distributing co., Lucknow.
Khare. D. and Bhole, M.S. 2000. Seed Technology. Scientific Publishers (India) Jodhpur.

ding, production and seed productio

5. Breeding and Seed Production of Flower and Ornamental Crops 3(2+1)

Theroy
History of improvements of ornamental plants, Centre of origin of flower crops and ornamental
crops, objectives and techniques in ornamental plant breeding. Introduction, selection,

hybridization, mutation and biotechnological technique for improvement of ornamental and

flower crops viz., Rose, Jasmine, Chrysanthemum, Tuberose, Gerbera, Gladiolus, dahlia

Heliconia. Lilium, Gaillardia, Petunia, Hibiscus, Bouganvillea, Zinnia, Cosmos, Dianthus,
Snapdragon, Pansy. crossandra, marigold, . geranium, antirrhinium, china aster, orchids,
anthurium. carnation, hibiscus etc. Breeding for disease resistance. Development of promising
cultivars of important ornamentals and flower crops. Role of heterosis and its exploitation
production of F1 hybrids and utilization of male sterility, production of open pollinated seed’.

Harvesting processing and storage of seeds. seed certification.

Practical




1 Techniques Of
i : ars. Techniq
i 1 1 ¢ species and cultiv :

Study of floral biology and pollination 1n important spt‘u 'm(; aybrid  seeds. Harvesting:
>nlillt1'ml ;ml\‘plmd\ and  mutation. production  of p‘~lr; ’eth()dq d ng
1 C y g ‘ : I : \ .
; oning and testing of ceeds. Practice n seed production M
‘ ‘ K m m ( i ure. Indian
ate of Knowledge anagement 1N Agricult

ers.

condity
2003. Commercial flow

Suggested Reading: ’
B P. Pal. 7he Rose mn India. 1966.Director

. Recearch-New Delhi.
-ouncil of Agriculture Researc h-New [ ‘
\l‘l\l kRol\c | P Yadav. P. Patil. P. Das and V.A. Partha Sar(ﬂ(ﬁi).()()
Partha Sankar Basu. Nay aundvog. 206. Bidhan Sarant. Kolkata-700 6. s Aavishkar
K. Bhanacharjec an ¢ De. 2003 Advanced Commercial Floricu .

S Kk Bhattacharee and 1.(
Plants. Timber Press

Publishers. Distributors. Jaipur (Rajasthan) lndifl »
3] Callaway and M.B. Callaway. 2000. Breeding Ormamenta ' _ S
st s | 1991, Genetics and Breeding of Ornamental Species. Spring

1. Harding. F Singh and J.N. Mol.
. Springer

Publishers
Yl axh oaches
2002, Breeding for Omamental: C lassical and Molecular Approa

A. Vainstein
Publishers . ‘
L esandMethods. KalyaniPubhsherS.NewDelhl.

Singh.B.D. 1983, BreedingPrincipl ; ihlew]
R.1 . Agarwal. 1996. Seed Technology. Oxford&IBHPublishers. Ne\ry Delhi '
y [CAR Publication, NewDelhi

P.K. Agarwal 1994 Principles of Seed Technology.
3(1+2)

6. Processing of Horticultural Crops

ble preservation industry in India, food pipe line. losses
ples and guidelines for the

food processing. Princi for.
hods of preservation by heat - pasteurization

squashes, syrups, cordials and fermented
ar and chemicals, candies. crystallized
h salt and vinegar, pickling. chutneys
Processing of plantation crops.

Theroy
Importance and scope of fruit and vegeta

in post-harvest operations. unit operations in
location of processing units. Principles and met
canning. bottling. Methods of preparation of juices,
beverages. Jam. jelly and marmalade. Preservation by sug
fruits. preserves chemical preservatives, preservation wit

and sauces. tomato and mushrooms. freezing preservation. :
products. spoilage in processed foods. quality control of processed products, Govt. policy on

import and export of processed fruits. Food laws.

Practical

Equipments used in food processing units. Physico-chemical analysis of fruits and vegetables.
Canning of fruits and vegetables, preparation of squash, RTS, cordial, syrup, jam, jelly.
marmalade. candies. preserves. chutneys, sauces, pickles (hot and sweet). Dehydration of fruits

and vegetables — tomato product dehydration, refrigeration and freezing, cut out analysis of
processed foods. Processing of plantation crops. Visit to processing units.

Suggested reading:
Verma. L. R.and Joshi, V. K. 2000. Post Harvest Technology ot Fruits and Vegetables. Vol. | &

I1. Indus Publishing Co., New Delhi.
Dauthy. M. E. 1995. Fruits and Vegetables Processing- FAO Bulletin 119. International Book

Distributing Co.. Lucknow.
Srivastava. R. P. & Sanjeev Kumar. 2002. Fruits and vegetable Preservation — Principles and

Practice. International Book Distributing Co., Lucknow.
Salunkhe, D K., Bolin, H. R. and Reddy, N. R. 1991. Storage, Processing and Nutritional Quality

of Fruits and Vegetables. 2nd Edition. Vol. II. CRC Press
0849356245 o ress
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est Disease of Horticultural Perishable.

Neetu Sharma and Mashkoor Alam, M. 1998. Post Harv
International Book Distributing Co., Lucknow . vl i 1, T, B i

Chadha. K. L. and Kalloo. G.1993. Advances in Hortigu _ ) _ wood.
Fellows. P. J. 1998. Food Processing Technology — prmc1.ples and Practlges. l;:(lllls EPllnoir O hers.
Manoranjan. K and Sangita. S. 1996. Food Preservation & Processing. Kaly

India. "
iav. K - g i logy. ICAR, New Delhi.
Vijay. K. 2001. Text Book of Food Sciences and Technology e Borite and Viegeiables.

Siddappaa. G. S.. Girdhari Lal and Tandon. G.L. 1998. Preservation o

ICAR. New Delhi _ .
FAO - Training Manual No.17/2. 2007. Prevention of post harvest food losses: Fruits,

Vegetables and Root crops. Daya Publishing House, D_elhi. '
Morris. T. N. 2006. Principles of Fruit Preservation. Biotech Books. Delh.

81-7622-116-3.
http://www.postharvest.com.au
http://www .fao.org/infoods/index en.stm
Srivastava.R. P.andSanjeevK.1998.
InternationalBookDistributingCo..Lucknow.
Girdharilal.Siddappa.G. S.andTandon,G. L.1998.

principlespractice.

Fruitandvegetablepreservation

Preservationoffruitsandvegetables.

ICAR.NewDelhi. ,
DauthyandMircea.E.1995. Fruitandvegetablesprocessing.
InternationalBookDistributionCo,Lucknow. .

KaysandStanely.J.1998. Postharvestphysiologyof perishableplantproducts.

CBSPublishers. Distributors,NewDelhi o .
Bhatti.S1995.Vame, Fruitandvegetableprocessing. CBSPublishers, Distributors,NewDelhi.

7. Horti-Business Management 2 (2+0)

Theroy

Farm management - definition, nature, characteristics and scope. Farm management principles
and decision making, production function, technical relationships, cost concepts, curves and
functions — factors, product, relationship — factors relationship, product relationship, optimum
conditions. principles of opportunity cost-equi-marginal returns and comparative advantages,
time value of money, economic of scale, returns to scale, cost of cultivation and production,
break even analysis, decision making under risk and uncertainty. Farming systems and types.
Planning — meaning, steps and methods of planning, types of plan, characteristics of effective
plans. Organizations — forms of business organizations, organizational principles, division of
labour. Unity of command, scalar pattern, job design, span of control responsibility, power
authority and accountability. Direction — guiding, leading, motivating, supervising, coordination
— meaning. types and methods of controlling — evaluation. control systems and devices.
Budgeting as a tool for planning and control. Record keeping as a tool of control. Functional
areas of management — operat'ions management — physical facilities, implementing the plan,
scheduling the work, c_ontrolhr}g productlon In terms of quantity and quality. Materials
management — types of inventories, inventory costs, managing the inventories, economic order
quantity (EOQ). Personnel management - recruitment, selection and  training, job
specialization. Marketing management — definitions, planning the marketing programmes,

@ o



i ions. capital
Financial management — financial statements and rations, cap

arketing mix and four P’s. ' \
bt . ject preparation evaluation measures.

budgeting. Project management — pTo,
Suggested Reading
Heady Earl O and Her

ald R. Jenson,1954. Farm Management Economics. Prentice Hall, New

geSl.h.;ohl. J.R. Kapur 2006, F undamentals of Farm Business Management.
Ezlr;iniSiI:;;l;lIZ::SY;SS(\;]Z\C"S}T Economics of Farm Management in India. Theory and Practice.
T;e]\‘/; ?’il::a‘déglggl. Principles and Practices of Management, 9" Ed. S. Chand & Sons, New
Efvlc?lltz Harold. Principles of Management. Tata McGraw-Hill Education Private Limited, New
Delhi.

P.C. Thomas. Managerial Economics, 9" Ed. Kalyani Publishers. _
K K. Dewett and M.H. Navalur. Modern Economic Theory. S. Chand & Sons, New Delhi.
P. Subba Rao. Human Resource Management. Himalaya Publications.

S.P. Jain. Financial Accounting. Kalyani Publications, Ludhiana.

Shapiro E. Macroeconomic analysis. Galgotia Publications Delhi '
Barry P J. Hopkins J A and Baker C B. Financial Management in Agriculture, 6th ed. Danville,
IL Interstate Publishers.

Gittiner. J P.. Economic analysis of agricultural projects. The John Hopkins Univ
Baltimore. USA. 1982

Benjamin Mc Donald P 1985. Investment Projects in Agriculture- Principles and Case studies.

Longman Group Limited. Essex. UK
Pandey U K 1990. An Introduction to Agricultural Finance Kalyani Publishers New Delhi.

ersity Press

8. Entrepreneurship Development and Business Management 2(1+1)
Theroy
Entrepreneurship Development: Assessing overall business environment in the Indian economy.
Overview of Indian social, political and economic systems and their implications for decision
making by individual entrepreneurs. Globalization and the emerging business / entrepreneurial
environment. Concept of entrepreneurship; entrepreneurial and managerial characteristics;
managing an enterprise; motivation and entrepreneurship development; importance of planning,
monitoring. evaluation and follow up; managing competition; entrepreneurship development
programs; SWOT analysis, Generation, incubation and commercialization of ideas and
innovations. Government schemes and incentives for promotion of entrepreneurship.
Government policy on Small and Medium Enterprises (SMEs) / SSIs. Export and Import
Policies relevant to horticulture sector. Venture capital. Contract farming and joint ventures
public-private partnerships. Supply chain management and total quality management Overvie»\;
of horti inputs industry. Characteristics of Indian horticultural processing and exp(;n industr
Social Responsibility of Business. Communication Skills: meaning and process yf
communication, verbal and non-verbal communication; listening and note takin wrpit' k'll0
oral presentation skills developing organizational and managerial skill & e s —

_ . ] and genal skills, problem solving skills.
field diary and lab record; indexing, footnote and bibliographic procedures.
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tation skills: field diary and lab record:

ding and comprehension of general and

Listening and note taking. writing skills. oral presen
o the

i ing, f ibli i dures. Rea
indexing, footnote and bibliographic proced g ! e
technical articles, précis writing, summarizing, abstracting; Conducting market survey

i izati ws writing.

demand for product, preparing advertisements for popule‘lrlzatlron of pro;iugrt;ll n::)resS ematiorg]

i ' individual, group presentation, teatures o _pre 3

preparing project proposals, In ) ; ; maton.

presentation. evaluation of presentation and evaluation of sheet, dygdlc comrflumcat;;)ll:m °

face conversation. telephone conversation, rate of speech and clarity of voice, S]p . feiures
listening politeness. telephone etiquettes, organising general and group meeting. Ea lct: ! fea
of participation in seminars and conferences. conducting and participating in mock inte 1

Suggested Reading: o et dioc
Benjamin MC Donald P. 1985, Investment Projects in Agriculture- Principles and Case studies.

Longman Group Limited. Essex. UK. o _ ontifi
Chole. R. R. er al.. 2012. Entrepreneurship Development and Communication skills, Scientific

publishers. Jodhpur. . ) .
Gittiner. I P.. 1982. Economic Analysis of Agricultural Projects, The John Hopkins University

Press Baltimore, USA.

Hopkins J A and Baker C B Danville, Financial Management in Agriculture, 6th ed Barry P J. IL
Interstate Publishers.

Kotler Philip and Armstrong, Principles of Marketing. Prentice-Hall.

Pandey U. K.. 4n Introduction to Agricultural Finance.

Sagar Mondal and G. L. Ray, Text Book on Rural Development, Entrepreneurship and
Communication Skills, Kalyani Publications.

Somani. L. L.. Extension Education and Communication, Agrotech, Publishing Academy,
Udaipur.

Dr. A.K. Singh. 2009.Entrepreneurship Development and Management. Lakshmi Publications
Lid..

S. Anil Kumar, S.C Poornima, M.K. Abhraham and K. Jayashree, 2008; Entrepreneurship
Development. New Age International Publishers

9. Fundamentals of Extension Education 2 (1+1)

Theroy

Extension education: meaning, definition, nature, scope, objectives, principles, approaches and
history. Horticulture extension: process, principles and selected programmes of leading national
and international forest institutes. People’s participation in Horticulture programmes. Motivation
of Farmers. rural youth and voluntary organizations for Horticulture extension work Rural
Development: meaning, definition, objectives and genesis. Transfer of technology programmes
like lab to land programme (LLP) national demonstration (ND), front line demonstration (FLD)
Krishi Vigyan Kendras (KVK), Technology Assessment and Refinement Programme (TARP)
etc. of ICAR. Communication: meaning, definition, elements and selected models. Audio —
visual aids: importance, classification and selection. Adoption and diffusion process Teachin
and !eaming-concepts and principles, Teaching steps, Programming planning ‘process %
meaning, scope, principles and steps. Evaluation: meaning, importance and methods. Scope and
importance of Pammpqtory_ Rural  Appraisal (PRA) & Rapid Rural Appraiéal (%RA)
Management and administration: meaning, definition, principles and functions. Concepts of

A
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)

i ‘T in Extension educati C'T usc in
human resource development (HRD), rural leadership. ICT in Extension education, |

rural India.

Practical ‘ R
Visits to study structure, functions. linkages and extension programmes of .l( : R!,
institutes/voluntary organizations/Mahila Mandal, Village Panchayat, State Dept. of Horticulture

/All India Radio (AIR). xercises on distortion of message, script writing for farm br()mlcusl.s
and telecasts. planning. preparation & use of NPVA like poster, chgr_l. ﬂ'ush c%lr(lﬁ. folders %‘IL.
and AVA like OHP & 35 mm slide projector transparencies. Identification ()l local Ic;,ldcrs. o
study their role in extension work, Evaluation of some selected case studies of forestry extension
pmg’rumnws. Preparation of Village Agricultural productions plan.

Suggested Reading:

Adivi Reddy. A 2001, Extension Education. Sree 1akshmi press, Bapatla,

Dahama. O. P. and Bhatnagar, O.P., 1998, Education and Communication for Development,

Oxford and IBH publishing Co. Pvi. 1.td.. New Delhi. | | . ’
Jalihal. K. A. and Veerabhadraiah. V.. 2007, Fundamentals of FExtension Education and

Management in Extension. Concept publishing company, New Delhi, ' o
Muthaiah Manoraharan, P. and Arunachalam, R., Agricultural I'xtension, Himalaya Publishing

House (Mumbai). .
Sagar Mondal and Ray. G. L., Text Book On Rural Development, Lntreprencurship And

Communication Skills, Kalyani Publications,
Rathore. O. S. ¢r al.. 2012, Handbook of Extension Education, Agrotech Publishing Academy,
Udaipur,

Ray. G. 1... 1991 (1" Edition), Extension Communication and Management, Kalyani Publishers.

Ludhiana {7" revised edition - 2010},

Supe. S. V.. 2013 (o™ Edition), A4 Text Book of Extension Education, Agrotech Publishing
Academy. Udaipur.

Van Den Ban. A. W. and Hawkins, H. S., Agricultural Lxtension, S. K .Jain for CBS Publishers
& Distributors. New Delhi.

M Hilaris Indian agriculture and information:  Soundari, New century

Publications, 2011and communication technology (ICT)

Semester - V]I
) RURAL HORTICULTURAL WORK EXPERIENCE I’R()(.'RAMMIC((HZU)

Placement in Industries (04 10)
Placement in Village (04 10)
Semester - V][]
EXPERIENTIAL LEARNING PROGRAMME, 20 (0+20)
Module-1. Commercial Horticulture: Nursery production of fruit crops: Raising of

r()()t's!()ck's. grafting and budding of rootstocks, management of grafted plants, plant
ccrtnlncqlmﬂ. packaging and marketing, quality control, Nursery production of ornamentals:
Produc_lmn ol plantlets, production of potted plants, Management and maintenance, sale and
marketing. Protected cultivation of vegetables and flowers: Nursery raising/pr()curu:rﬁcnl and



th

) . i uality control
transplanting. management and maintenance of the crop. postharvest handling, q ¥

and marketing. o al
Module-II. Protective Cultivation of high Value Horticulture Crops: Visit to commercia

polyhouses. Project preparation and planning. Specialised !ectures by commercial exppﬂ
house. Study of designs of green- house structures for cultivation of crops. Landi prep.aratlor?
and soil treatment. Planting and production: Visit to export house's; M:clrket mtelhgenpe.
Marketing of produce: cost analysis; Visit to export houses; Market intelligence; Marketing

of produce: cost analysis: institutional management. Report writing and viva-voce.
Planning and execution

f project module based
ent of working

Module-111. Processing of fruits and vegetables for value addition:
of a market survey. preparation of processing schedule, preparation o
on market information. calculation of capital costs, source of finance, assessm
capital requirements and other financial aspects, identification of sources for procurement of

raw material. production and quality analysis of fruits and vegetables products at commercial
scale. packaging. labelling. pricing and marketing of product.

Module-IV. Floriculture and landscape gardening: Preparation of project report, soil apd
water analvsis. preparation of land and layout. Production and Management of commercial
flowers. Harvesting and postharvest handling of produce. Marketing of produce. Cost
Analvsis. Institutional Management, Visit to Flower growing areas and Export House,
Attachment with private landscape agencies. Planning and designing, site analysis, selection
and use of plant material for landscaping. Formal and informal garden. features. styles.
principles and elements of landscaping. Preparation of landscape plans of home gardens, farm
complexes. public parks, institutions, high ways, dams and avenues. Making of lawns, use of
software in landscape. Making of bouquets, button hole, wreath, veni and gazaras, car and
marriage palaces. Dry flower Technology (identification of suitable species, drying.
packaging and forwarding techniques).

Module-V. Bio-inputs: Bio-fertilizers and bio-pesticides: Isolation and pure culture
establishment of fertilisers and bio-pesticides. Culture methods and substrates. Scale of
methods for bio-fertilizers and bio-pesticides. Substrate preparation and mixing techniques.
Quality analysis of bio-fertilizers and bio-pesticides. Testing the final product in small scale
level. Storage. marketing and cost analysis of bio-fertilizers and pesticides.

Module-VI. Mass multiplication of plants and molecules through tissue culture:
Preparation of sock solutions of tissue culture media. Preparation of solid media and liquid
media. Initiation of in vitro culture and multiplication (preparation of explant, inoculation
and culturing) (crop to selected). Sub-culturing, Hardening and establishment, Initiation of
callus cultures — suspension cultures, Induction of selected biomolecules in callus, Harvesting
and extraction of biomolecule, Marketing and cost analysis.

Module-VII. Mushroom culture:'Co'nstruction cultivation room/structure and Disinfection.
Compost preparation & pasteurization.  Procurement of mother culture and spawn
preparation. Procurement of casing soil and preparation for production. Mushroom seeding,
Casing with §0il and maintenance, Harvesting, processing, Grading, packing, marketing and
Cost economics of mushroom culture,

Modqle-Vlll. Bee k_eeping: Procurement and arrangement of bee keeping equipments.
Loc:atlpn and (;ollectlon of potent nectar yielding bee flora seeds from wild. Raising/
enriching the high nectar yielding bee flora in the campus. Location and hiving the natural

‘\/VL/’



from the wild. Establishing the apiary with suitable/favourable necessaries.

bee colony
nies. Management of natural enemies and

Maintenance and multiplication of hived colo
diseases of bees. Maintenance of bee colonies during dearth and honey flow seasons

Harvesting and Processing of honey and bee wax. Marketing and cost analysis.
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