KERALA AGRICULTURAL UNIVERSITY
ORGANIZATION OF COURSE CONTENTS & CREDIT REQUIREMEN TS

Code Numbers

* All courses are divided into two series: 500-serigurses pertain to Master’s
level,and 600-series to Doctoral level. A Ph. Btudent must take a minimum of
two 600 series courses, but may also take 500isg courses if not studied during
Master’s programme

* Credit seminar for Master’s level is designated byode no. 591, and the two
seminars for Doctoral level are coded as 691 art®2, respectively

 Similarly, 599 and 699 codes have been given for Mgr's research and
Doctoral research, respectively
Course Contents
The contents of each course have been orgamed i

* Objective — to elucidate the basic purpose.

» Theory units — to facilitate uniform coverage ofi@yus for paper setting.

» Suggested Readings — to recommend some standakd dmoeference material. This
does not unequivocally exclude other such refaxrenaterial that may be
recommended according to the advancements aatreguirements.

* A list of journals pertaining to the disciplinepsovided at the end which may be
useful as study material for 600-series couasesell as research topics.

» E-Resources - for quick update on specific topieies pertaining to the subject.

* Broad research topics provided at the end wouliitite the advisors for appropriate
research directions to the PG students.

Minimum Credit Requirements

Major subject: The subject (department) in which the studentsstakinission

Minor subject: The subject closely related to students major stilfgeg., if the major

subject is Entomology, the appropriate minor subjsbould be Plant Pathology &

Nematology).

Supporting subject: The subject not related to the major subject. lidde any

subject considered relevant for student’s reseamk.

Non-Credit Compulsory Courses Please see the relevant section for details. Six

courses (PGS 501-PGS 506) are of general naturararmbmpulsory for Master’s

programme. Ph. D. students may be exempted froge theurses if already studied

during Master’s degree

Subject Master’'s programme  Doctoral programme
Major 20 15

Minor 09 08
Supporting 05 05
Seminar 01 02
Research 20 45

Total Credits 55 75
Compulsory Non Credit 6

Courses

Inter-institutional Transfer of Credits

Once the unified national PG curriculum and comracademic regulations get
implemented, the students may be permitted to fieasedits from one institution to
another in case of unavoidable migration. Migravbstudents admitted through ICAR
guota should not be allowed. The migration ruley b&framed by the individual
SAUs, and due care need be exercised to avoidadiog in students



YIS ABUS

AGRONOMY

COURSE STRUCTURE — AT A GLANCE

CODE COURSE COURSE TITLE CREDITS
AGRON 501* MODERN CONCEPTS IN CROP PRODUCTION 3+0
AGRON 502 PRINCIPLES AND PRACTICES OF SOIL FERTILITY AND | 2+1
NUTRIENT MANAGEMENT
AGRON 503* PRINCIPLES AND PRACTICES OF WEED MANAGEMENT | 2+1
AGRON 504* PRINCIPALES AND PRACTICES OF WATER MANAGEMENT | 2+1
AGRON 505 AGROMETEROLOGY AND CROP WEATHER FORECASTING) 2+1
AGRON 506 AGRONOMY OF MAJOR CEREALS AND PULES 2+1
AGRON 507 AGRONOMY OF OILSEED,FIBRE AND SUGAR CROPS 2+1
AGRON 508 AGRONOMY OF MEDICINAL ,AROMATIC AND UNDER 2+1
UTILIZED CROPS
AGRON 509 AGRONOMY OF FODDER AND FORAGE CROPS 2+1
AGRON 510 AGROSTOLOGY AND AGROFORESTRY 2+1
AGRON 511 CROPPING SYSTEMS 2+0
AGRON 512 DRYLAND FARMING 2+1
AGRON 513 PRINCIPLES AND PRACTICES OF ORGANIC FARMING 2+1
AGRON 514 AGRONOMY OF TUBERCROPS 2+ 1
AGRON 591 MASTERS SEMINAR 0+1
AGRON 599 MASTER'S RESEARCH 20
AGRON 601** | CURRENT TRENDS IN AGRONOMY 3+0
AGRON 602 CROP ECOLOGY 2+0
AGRON 603 CROP PRODUCTION AND SYSTEM MODELING 2+1
AGRON 604 | ADVANCES IN CROP GROWTH AND PRODUCTIVITY 2+1
AGRON 605 | IRRIGATION MANAGEMENT 2+1
AGRON 606" | ADVANCES IN WEED MANAGEMENT 2+0
AGRON 607 INTEGRATED FARMING SYSTEM 2+0
AGRON 608 SOIL CONSERVATION AND WATERSHED MANAGEMENT _| 2+1
AGRON 609 STRESS CROP PRODUCTION 2+1
AGRON 610 ENVIRONMENTAL PROTECTION AND POLLUTION 2+1
CONTROL
AGRON 691 DOCTORAL SEMINAR 1 0+1
AGRON 692 DOCTORAL SEMINAR 11 0+1
AGRON 699 DOCTORAL RESERCH 45
REMEDIAL COURSES
AGRON Q1% PRINCIPLES OF AGRONOMY 2+1
AGRON 02*** CROP PRODUCTION 2+1

*  Compulsory for Master’'s Programme
**  Compulsory for Ph.D Programme
*** Remedial Courses for Non- Agricultural PG students




1. AGRON 501 MODERN CONCEPTS IN CROP PRODUCTION 30

Objective

To teach the basic concepts of soil managementapdproduction.

Theory

UNIT |

Crop growth analysis in relation to environment,cagcological zones of India.

UNIT II

Quantitative agro-biological principles and invengeld nitrogen law; Mitscherlich
yield equation, its interpretation and applicapjliBaule unit.

UNIT Il

Effect of lodging in cereals; physiology of graiireld in cereals; optimization of plant
population and planting geometry in relation tofetiént resources, concept of ideal
plant type and crop modeling for desired crop yield

UNIT IV

Scientific principles of crop production; crop resge production functions; concept of
soil- plant relations; yield and environmental stie

UNIT V

Integrated farming systems, organic farming, angbuece conservation technology
including modern concept of tillage; dry farminggtermining the nutrient needs for
yield potentiality of crop plants, concept of balamutrition and integrated nutrient
management; precision agriculture, crop residueyctegy and management,
sustainable agriculture and good agriculture pecasti

Suggested Readings

Alvin, P.T. and Kozlowski, T.T. (ed.). 197@&cophysiology of Tropical Crops.
Academic Publications, New York

Balasubramaniyan, P. and Palaniappan, S.P. 2B@hciples and Practices of
Agronomy Agrobios, Jodhpur.

Fageria, N.K. 1992Maximizing Crop YieldsMarcel Dekker, New York.

Gardner, P.P., Pearce, G.R. and Mitchell, R.L.198Bysiology of Crop Plants.
Scientific Pub., Jodhpur.

Havlin, J.L, Beaton, J.D., Tisdale, S.L. and MNalsW.L. 2006.Soil Fertility and
Fertilizers(7th Ed). Prentice Hall of India, New Delhi.

Lal, R. 1989. Conservation tillage for sustainadgiculture: Tropics versus temperate
environmentsAdvances in Agronomy2:.85-197

Paroda, R.S. 200&ustaining our Food Securitilonark Publishers, Ludhiana.
Reddy, S.R. 200@®rinciples of Crop ProductiarKalyani Publishers, Ludhiana.
Sankaran S & Mudaliar TVS. 1997rinciples of AgronomyThe Bangalore Printing &
Publishers, Bangalore.

Wilsie, C. P. 1961Crop Adaptation and DistributigrEurasia Pub., New Delhi.

2. AGRON 502 PRINCIPLESAND PRACTICES OF SOIL FERTILITY 2+1
ANNUTRIENT MANAGEMENT

Objective

To impart knowledge of fertilizers and manures asrses of plant nutrients and
apprise about the integrated approach of plantitiirand sustainability of soil
fertility.



Theory
UNIT |

Soil fertility and productivity - factors affectindeatures of good soil management;
problems of supply and availability of nutrientsjation between nutrient supply and
crop growth; organic farming - basic concepts agfthdions.

UNIT 1l

Criteria of essentiality of nutrients; Essentiarml nutrients — their functions, nutrient
deficiency symptoms; transformation and dynamicsiajor plant nutrients.

UNIT I

Preparation and use of farmyard manure, composgngmanures, vermicompost,
biofertilizers and other organic concentrates tleimposition, availability and crop
responses; recycling of organic wastes and resireagement.

UNIT IV

Commercial fertilizers; composition, relative féeer value and cost; crop response to
different nutrients, residual effects and fertitizese efficiency, fertilizer mixtures and
grades; agronomic, chemical and physiological naghof increasing fertilizer use
efficiency; nutrient interactions.

UNIT V

Time and methods of manures and fertilizers aptpdina foliar application and its
concept; relative performance of organic and inoigaanures; economics of fertilizer
use; integrated nutrient management; Soil amenthmén relation to nutrient
management -Nutrient management in cropping systemgient management in
problem soils , fertilizer use & environmental qtyal

UNIT VI

Importance of soil micro-organisms in nutrient mgeraent; Bio-fertilizers-increasing
efficiency - limitations; quality control of fertders, organic manures & biofertilisers-
legislation

Practical
* Determination of soil pH, EC, organic C, total Nadable N, P, K and S in
soils

» Determination of total N, P, K and S in plants
* Interpretation of interaction effects and compuatatof economic and vyield
optima

Suggested Readings
Brady, N. C and Weil, R.R 200Zhe Nature and Properties of Soilsl8th Ed.).
Pearson Education.
Fageria, N.K., Baligar, V.C. and Jones, C.A. 19Gtowth and Mineral Nutrition of
Field Crops Marcel Dekker, New York.
Havlin, J.L, Beaton, J.D., Tisdale, S.L. and Nel|s@.L. 2006. Soil Fertility and
Fertilizers (7" Ed.) Prentice Hall of India, New Delhi.
Prasad, R. and Power, J. F. 19%0il Fertility Management for Sustainable
Agriculture CRC-Lewis, Boca Raton, Florida.
Yawalkar, K.S., Agrawal, J.P. and Bokde, S. 20@8nures and FertilizersAgri-Horti
Publ.



3. AGRON 503 PRINCIPLES AND PRACTICES OF WEED 2+1

MANGEMENT
Objective
To familiarize the students about the weeds, helescand methods of weed control
Theory
UNIT I.

Weed biology and ecology - crop — weed interferenceprinciples of weed
management — classification of weed managemennitpobs — weed indices
UNIT II.
Herbicides — introduction — history — classificatibased on chemical, physiological,
methods of application and selectivity- mode andhmaism of action — herbicide
selectivity — herbicide antidotes/safeners
UNIT 1l
Herbicide structure and properties — factors aiffigcthe efficiency of herbicides —
herbicide formulations — herbicide mixtures -Degt#mh of herbicides in soil and
plants -Herbicide resistance in weeds and managemeveed shift in cropping
systems- weed control through bioherbicides dietbahemicals—herbicide resistant
crops - herbicide rotation
UNIT IV
Weed management in major crops, cropping systemshan — cropped situations —
control of parasitic weeds — control of aquatid @erennial weeds
UNIT -V
Integrated weed management - economics of weedgeaent — new trends in weed
management
Practical

» Identification of important weeds and preparatibh@rbarium

* Weed survey in crops and cropping systems

* Crop - weed competition studies

» Calibration of sprayers

» Calculation of herbicide requirements

* Use of various types of spray pumps and nozzles

* Preparation of spray solutions and applicationeybltides

» Herbicide residue bioassay

» Studies on allelopathic influence of various crapd weeds

* Planning and execution of weed control experiments
Suggested Readings
Aldrich, R.J., Kramer, R.J. 199Principles in Weed ManagemeRanima publ.
Ashton, F.M and Crafts, A.S. 198¥lode of Action of Herbicide@" Ed). Wiley inter
Science.
Gupta,O.P. 200AVeed management — Principles and Practiéggobios
Mandal, R. C, 1990Weed, weedicides and weed control — Principles Rrattices
Agro — Botanical Publ.
Rao, V.S. 2000Principles of Weed Sciend®xford & IBH
Subramanian, S. Ali, A.M and Kumar, RJ. 1981.About Weed ControKalyani
Thomas, C.G. and Abraham, C.T. 20Méthods in Weed Sciendéerala Agricultural
University, Vellanikkara
Zimdahl RL. 1999Fundamentals of Weed Scierf2¥ Ed). Academic Press



4. AGRON 504 PRINCIPLES AND PRACTICES OF WATER 2+1
NMIMGEMENT

Objective
To teach the principles of water management anctipes to enhance the water
productivity.
Theory
UNIT |
Water and its role in plants; Irrigation and irtiga management —definition
objectives-limitations-water resources of India andKerala- Irrigation statistics —
present and future expansion or gaps in India aexhlE-major irrigation projects of
India and Kerala, extent of area and crops irrid@tendia and different states.
UNIT II
Soil water movement in soil and plants; transporatisoil-water-plant relationships;
water absorption by plants; plant /crop responseater stress, crop plant adaptation to
moisture stress condition.
UNIT Il
Water requirement of crops-Soil, plant and metemwichl factors and methods of
determining water needs of crops; Irrigation schiedu depth and methods of
irrigation; micro irrigation system;fertigation; magement of water in controlled
environments and polyhouses. Concepts of — ET, BHT, ETc, Epan and their
importance in assessing WR. IW/CPE ratio and ifsortance
UNIT IV
Water management of the crops and cropping systguadity of irrigation water and
management of saline water for irrigation; Leachieguirement, irrigation efficiencies
and methods of increasing field water use efficgenc
UNIT V
Excess  water and plant growth; water managemenproblem soils; drainage
requirement of crops, drainage coefficient and w@slhof field drainage, their layout
and spacing.
Practical

» Direct and indirect methods of soil moisturetedmination using

tensiometer, and pressure plate and membraaaps and resistance
blocks

» Soil-moisture characteristics curves and its ingnore

* Water flow measurements using different devices

» Determination of irrigation requirements of crops

» Calculation of irrigation efficiency

» Determination of infiltration rate of soils and hgdlic conductivity

» Study of micro irrigation systems and their layoufield crops
Suggested Readings
Hansen, V.E., Israelsen, O.W., and Stringham, G1E79.Irrigation Principles and
Practices(4™ Ed.). John Wiley and Sons, New York
Lenka D.1999Irrigation and Drainage Kalyani publishing House, Ludhiana.
Michael, A.M. 1978.Irrigation: Theory and PracticeVikas Publishing House, New
Delhi.
Mishra.R.D. and Ahamed, M.199Blanual of Irrigation AgronomyOxford and IBH
Publishing Co., New Delhi
Paliwal, K.V. 1972lrrigation with Saline WaterWTC, IARI, New Delhi.
Panda, S. C. 2008rinciples and Practices of Water Managemekgrobios.



Prihar, S. S. and Sandhu.B.S.198&T7igation of Field Cros - Principles and practices,
ICAR, New Delhi.

Sankara Reddi, G.H. and Yellamanda Reddy, T. Eifi@ient Use of Irrigation Water.
Kalyani , Ludhiana.

Singh, P. and Maliwal, P. L. 200%echnologies for Food Security and Sustainable
Agriculture Agrotech Publ.

5. AGRON 505 AGROMETEOROLOGY AND CROP 2+1
WEATHERFORECASTING

Objective
To impart knowledge about agro-meteorology and evepther forecasting to meet the
challenges of aberrant weather conditions.
Theory
UNIT |
Agro meteorology - aim, scope and development latimn to crop environment;
composition of atmosphere, distribution of atmosjghgressure and wind.
UNIT Il
Characteristics of solar radiation; energy balanEeatmosphere system; radiation
distribution in plant canopies, radiation utilizati by field crops; photosynthesis and
efficiency of radiation utilization by field cropgnergy budget of plant canopies;
environmental temperature: soil, air and canopypenature.
UNIT Il
Temperature profile in air, soil, crop canopies| and air temperature effects on plant
processes; environmental moisture and evaporatimeasures of atmospheric
temperature and relative humidity vapor pressurd Hreir relationships; evapo-
transpiration and meteorological factors deterngreaapotranspiration.
UNIT IV
Modification of plant environment: artificial raimmaking, heat transfer, controlling heat
load, heat trapping and shading; protection frord,ceensible and latent heat flux,
controlling soil moisture; monsoon and their origoharacteristics of monsoon; onset,
progress and withdrawal of monsoon; weather hazaddsught monitoring and
planning for mitigation.
UNIT V
Weather forecasting in India — short, medium antyloange; aerospace science and
weather forecasting; benefits of weather serviaesagriculture, remote sensing;
application in agriculture and its present statusndia; atmospheric pollution and its
effect on climate and crop production; climate @eand its impact on agriculture.
Practical

* Visit to agro-meteorological observatory and toorecsun-shine hours, wind

velocity, wind direction, relative humidity, soihd air temperature,
evaporation, precipitation and atmospheric pressure

* Measurement of solar radiation outside and witl@mipcanopy

* Measurement/estimation of evapo-transpiration bijoua methods

* Measurement/estimation of soil water balance

» Rainfall variability analysis

* Determination of heat-unit requirement for differerops

* Measurement of crop canopy temperature

* Measurement of soil temperatures at different depth

* Remote sensing and familiarization with agro-adwiservice bulletins



» Study of synoptic charts and weather reports, wgrkirinciple of automatic
weather station

* Visit to solar observatory
Suggested Readings
Chang Jan Hu ,1968&limate and Agriculture on Ecological Survédldine Publ.
Critchfield, H. J.1995General ClimatologyPrentice Hall of India.
Das, P. K.1968The Monsoond\ational Book Trust Publ.
Lal, D. S.1998Climatology Sharda Pustak Bhawan.
Lenka, D.1998Climate, Weather and Crops in Indidalyani.
Mavi, H.S.1994Introduction to Agro-meteorologpxford & IBH.
Mavi, H. S and Tupper, G. J. 2Q0Agrometeorology: Principles and Application of
Climate Studies in Agriculturélaworth Press.
Menon PA.19910ur WeatherNational Book Trust Publ.
Sahu, D. D.Agrometeorology and Remote Sensing: Principles #&mectices
Agrobios.
Variraju R and Krishnamurty 199%ractical Manual on Agricultural Meteorology
Kalyani.
Varshneya, M.C. and Balakrishana Pillai, P. 2002xtbook of Agricultural
Meteorology ICAR.

6. AGRON 506 AGRONOMY OF MAJOR CEREALS 2+1
BNPULSES

Objective

To teach the crop husbandry of cereals and pugescr

Theory

Origin and history, area and production, classiiftcg improved varieties, adaptability,
climate, soil, water and cultural requirementsritioh, quality components, handling
and processing of the produce for maximum prodaogctialue addition and agro-based
industries of:
UNIT |
Rabi cereals.
UNIT II
Kharif cereals.
UNIT Il
Rabipulses.
UNIT IV
Kharif pulses.
Practical
* Phenological studies at different growth stagesrop
» Estimation of crop yield on the basis of yield iatites
* Formulation of cropping schemes for various farmesiand calculation of
cropping and rotational intensities
* Working out growth indices (CGR, RGR, NAR, LAD), BE aggressiveness,
relative crowding coefficient, monetary yield adtage and ATER (Area Time
Equivalent Ratio) of prominent intercropping sysseon different crops
» Estimation of protein content in pulses
* Planning and layout of field experiments
» Judging of physiological maturity in different cop
* Intercultural operations in different crops



» Determination of cost of cultivation of differentops

* Working out harvest index of various crops

» Study of seed production techniques in various £rop

* Visit of field experiments on cultural, fertilizenveed control and water

management aspects

» Visit to nearby villages for identification of canaints in crop production
Suggested Readings
Das, N. R. 2007ntroduction to Crops of IndiaScientific Publ.
Hunsigi, G. and Krishna, K. R. 1998&cience of Field Crop Productio®xford &
IBH.
Jeswani, L.M. and Baldev, B. 199%dvances in Pulse Production Technolod@AR.
Khare, D. and Bhale, M. S. 200®eed Technologpcientific Publ.
Kumar Ranjeet and Singh, N. P. 2008aize Production in India: Golden Grain in
Transition IARI, New Delhi.
Pal, M. , Deka, J. and Rai RK. 1998undamentals of Cereal Crop Productiohata
McGraw Hill.
Prasad, R. 2002(edJjext Book of Field Crop ProductiofCAR.
Singh, C., Singh, P. and Singh, R. 200&dern Techniques of Raising Field Crops
Oxford & IBH.
Singh, S.S. 199&rop ManagemenKalyani.
Yadav, D. S. 199Zulse CropsKalyani.

7. AGRON 507 AGRONOMY OF OILSEED, FIBRE AND 2+1
GHBR CROPS

Objective

To teach the crop husbandry of oilseed, fiber arghscrops.

Theory

Origin and history, area and production, classdiioeg improved varieties, adaptability,
climate, soil, water and cultural requirementsyitioh quality component, handling
and processing of the produce for maximum prodoabio:
UNIT |
Rabioilseeds — Rapeseed and mustard, linseed, etc.
UNIT Il
Kharif oilseeds - Groundnut, sesame, castor, sunflowgbesm etc.
UNIT Il
Fiber crops - Cotton, jute, sunhemp etc.UNIT IV
Sugar crops — Sugar-beet and sugarcane.
Practical
* Planning and layout of field experiments
» Cutting of sugarcane setts, its treatment and nadstbbsowing, tying and
propping of sugarcane
* Determination of cane maturity and calculation anity percentage, recovery
percentage and sucrose content in cane juice
* Phenological studies at different growth stagesrop, visit to a sugarcane
research station
* Intercultural operations in different crops
» Cotton seed treatment



* Working out growth indices (CGR, RGR, NAR, LAD), BE aggressiveness,
relative crowding coefficient, monetary yield adtege and ATER (Area Time
Equivalent Ratio) of prominent intercropping sysseon different crops

» Judging of physiological maturity in different csopnd working out harvest
index

» Working out cost of cultivation of different crops

» Estimation of crop yield on the basis of yield iatites

* Formulation of cropping schemes for various fareesiand calculation of
cropping and rotational intensities

» Determination of oil content in oilseeds and comagioh of oil yield

» Estimation of quality of fibre of different fibre@ps

» Study of seed production techniques in various £rop

» Visit of field experiments on cultural, fertilizeneed control and water
management aspects

* Visit to nearby villages for identification of canaints in crop production

Suggested Readings

Das, N.R. 2007Introduction to Crops of IndiaScientific Publ.

Das, P.C. 1990ilseed Crops of IndiaKalyani.

Lakshmikantam, N. 1983Technology in Sugarcane Growirfg2™ Ed.) Oxford &
IBH.

Prasad, R. 2002 (edlext Book of Field Crop ProductioiCAR.

Singh ,C, Singh, P. and Singh R. 2008dern Techniques of Raising Field Crops.
Oxford & IBH.

Singh, S. S. 199&rop ManagemenKalyani.

8. AGRON 508 AGRONOMY OF MEDICINAL, AROMATIC AND 2+1
UNDHBRTILIZED CROPS

Objective

To acquaint students about different medicinaliratc and underutilized field crops,
their package of practices and processing.

Theory

UNIT |

Importance of medicinal and aromatic plants in harhaalth, national economy and
related industries, classification of medicinal @ndmatic plants according to botanical
characteristics and uses, conservation of medipiaals

UNIT Il

Climate and soil requirements; cultural practicgsjd and important constituents of
medicinal plantsRauwolfia, Aloe vera Kacholam, Stevia, ChethikoduvelBlack
Musali, Thippali, Nux vomicagtc). and value addition

UNIT 1l

Climate and soil requirements; cultural practicgsjd and important constituents of
aromatic plants (Citronella, Palmarosa, Mentha,ilBasmon grass, Rose, Patchouli,
Geranium, etc.).

UNIT IV

Climate and soil requirements; cultural practicgejd of under-utilized crops (Rice
bean, Lathyrus, Sesbania, Cluster beans, French, hdacuna, Fenugreek, Grain
Amaranth )

10



Practical

» Identification of crops based on morphological aedd characteristics

» Cultivation techniques of medicinal and aromatinpé

» Raising of herbarium of medicinal, aromatic andergtilized plants

* Quality characters in medicinal and aromatic plamd value addition.

* Methods of analysis of essential oil and other dbals of importance in

medicinal and aromatic plants

Suggested Readings
Chadha, K. L. and Gupta, R. 19%&dvances in HorticultureVol. Il. Medicinal and
Aromatic PlantsMalhotra Publ.
Das, N. R. 2007ntroduction to Crops of IndiaScientific Publ.
Handa, S. S. 1984Cultivation and Utilization of Medicinal PlantsRRL, CSIR,
Jammu.
Hussain, A. 1984Essential Oil Plants and their Cultivatio@ IMAP, Lucknow.
Hussain A. 1993Medicinal Plants and their Cultivatiol©IMAP, Lucknow.
ICAR 2006.Hand Book of AgriculturdCAR, New Delhi.
Kumar, N., Khader, Md. A., Rangaswami, J.B.M. appan 1997.ntroduction to
Spices, Plantation Crops, Medicinal and Aromatiar®s.Oxford & IBH.
Prajapati, N.D., Purohit, S.S., Sharma, A.K. andim&r, T. 2003A Hand Book of
Medicinal Plants: A Complete Source Bosigrobios.
Sharma, R. 2004Agro-Techniques of Medicinal Planf3aya Publ. House.

9. AGRON 509 AGRONOMY OF FODDER AND FORAGE CRORS  2+1

Objective

To teach the crop husbandry of different forage &dtler crops along with their
processing.

Theory

UNIT |

Adaptation, distribution, varietal improvement, @agechniques and quality aspects
including anti-quality factors of important fodderops like maize, sorghuniajra,
oats, barleyguar, cowpea, berseem, lucerne, etc.

UNIT II

Adaptation, distribution, varietal improvement, @agechniques and quality aspects
including anti-quality factors of important forageops/grasses like napier, hybrid
napier, Panicum, Cenchrusongo signal, signafjlamba, setarjgara, dheenanath, etc.
UNIT IlI

Adaptation, distribution, varietal improvement, @gechniques and quality aspects
including anti-quality factors of important pereainlegumes forage crops like stylo,
subabul, calliandra, desmantheg. -Production and utilization of azolla

UNIT IV

Year-round fodder production and managemeRodder crops under coconut,
Preservation and utilization of forage and pastuops.

UNIT V

Principles and methods of hay and silage makingnsbal and biochemical changes,
nutrient losses and factors affecting quality of laad silage; use of physical and
chemical enrichments and biological methods forrowmg nutrition; value addition of
poor quality fodder.

UNIT VI

Economics of forage cultivation uses and seed mtoolutechniques.

Practical
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» Practical raining of farm operations in raisingded crops;
» Canopy measurement, yield and quality estimation, arude protein, NDF,
ADF, lignin, silica, cellulose etc. of various foeldand forage crops
* Anti-quality components like HCN in sorghum ands@&ctors in other crops
* Hay and silage making and economics of their pijmar
Suggested Readings
Chatterjee, B.N. and Das, P.K. 198Borage Crop Production - Principles and
Practices Oxford & IBH, New Delhi.
Gohl, B. 1981.Tropical Feeds: Feed Information Summaries and iNuér Values.
FAO Animal Production and Health Series, No. 12CF/Rome.
Narayanan, T.R. and Dabadghao, P.M. 1%@age Crops of IndialCAR, New
Delhi.
NAS [National Academy of Sciences]. 197Bropical Legumes- Resources for the
Future.National Academy of sciences, Washington DC.
Plucknett, D. L.1979.Managing Pastures and Cattle Under Coconufgestview
Tropical Agriculture Series, No.2, Westview pressil8ler, Colorado.
Reynolds, S.G. 1995Pasture-Cattle-Coconut System&AO-RAPA Publication:
1995/7, FAO-RAPA, Bangkok, Thailand..
Singh, R.P. (ed.).1995-orage Production and UtilizatianIindian Grassland and
Fodder Research Institute, Jhansi.
Skerman P.J. and Riveros F. 19900opical Grasses FAO Plant Production and
Protection Series Food and Agriculture Organizatibthe United Nations, Rome.
Skerman P.J., Cameron, D.G., and Riveros, F.1D&fical Forage Legume@" ed.)
Food and Agriculture Organization of the United iNias, Rome.
Tejwani KG. 1994 Agroforestry in IndiaOxford & IBH.
Thomas, C.G. 2008Forage Crop Production in the Tropic€™ Ed.) Kalyani
Publishers, Ludhiana.
Whiteman, P.C. 198(.ropical Pasture Scienc®xford University Press, New York.

10. AGRON 510 AGROSTOLOGY AND AGRO-FORESTRY 2+1

Objective

To teach crop husbandry of different forage, fodated agroforestry crops/trees along
with their processing.

Theory

UNIT |

Agrostology: definition and importance; principle$ grassland ecology: grassland
ecology — community, climax, dominant species, egsion, biotype, ecological status
of grasslands in India, grass cover of India; peotd and management of grasslands.
UNIT 1l

Importance, classification (various criteria), seppstatus and research needs of
pastures; pasture establishment, their improvemaedt renovation-natural pastures,
cultivated pastures; common pasture grasses.

UNIT Il

Agroforestry: definition and importance; agrofomegt systems, agrisilviculture,
silvipasture, agrisilvipasture, agrihorticulturequasilviculture, alley cropping and
energy plantation.

UNIT IV

Crop production technology in agro-forestory andoatplogy system; silvipastoral
system: meaning and importance for wasteland dpuedot; selection of species,
planting methods and problems of seed germinaticagro-forestry systems; irrigation
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and manuring in agro-forestry systems, associaitivieience in relation to above
ground and underground interferences; lopping amgpbicing in agro-forestry systems;
social acceptability and economic viability, nuugt value of trees; tender operation;
desirable tree characteristics.
Practical

» Preparation of charts and maps of India showinigdiht types of pastures and

agro-forestry systems
» Identification of seeds and plants of common gredegumes and trees of
economic importance with reference to agro-forestry

» Seed treatment for better germination of farm vatiern

» Methods of propagation/planting of grasses andtiresilvipastoral system

» Fertilizer application in strip and silvipastrogkstsems

» After-care of plantation

» Estimation of protein content in loppings of im@ort fodder trees

» Estimation of calorie value of wood of importaneftrees

» Estimation of total biomass and fuel wood

» Economics of agro-forestry

* Visit to important agro-forestry research stations
Suggested Readings
Chatterjee, B.N. and Das, P.K. 198Borage Crop Production. Principles and
Practices.Oxford & IBH.
Dabadghao, P.M. and Shankaranarayan, K.A. 188 .Grass Cover in IndidCAR.
Dwivedi, A.P. 1992Agroforestry- Principles and Practice®xford & IBH.
ISA[Indian Society of Agronomy]. 198%Agroforestry System in India. Research and
DevelopmentNew Delhi.
Narayan, T.R. and Dabadghao, P.M. 13&age Crop of IndialCAR, New Delhi.
Pathak, P.S. and Roy, M.M. 19%groforestry System for Degraded Lan@sxford &
IBH.
Sen, N, L, Dadheech, R.C, Dashora, L.K and Rawat,ST 2004. Manual of
Agroforestry and Social Forestrjgrotech Publ.
Shah, S.A.198&orestry for PeoplelCAR.
Singh P., Pathak, P.S., and Roy, M.M.1984droforestry System for Sustainable Use
Oxford & IBH.
Singh, S.P. 1994andbook of AgroforestryAgrotech Publ.
Solanki, K.R. 2000Multipurpose Tree Species: Research, RetrospectPandpects
Agrobios.
Tejwani, K.G.1994Agroforestry in IndiaOxford & IBH.

11. AGRON 511 CROPPING SYSTEM
2+0

Objective

To acquaint the students about prevailing croppiygiems in the country and practices
to improve their productivity

Theory

UNIT |

System approach- cropping system, definition angoitance-physical resources and
its management in cropping systems- Multiple croggntercropping, sequential
cropping, alley croppin@dvantages- interactions in cropping systems- comepitary
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interactions-competitions- allelopathic effect-role of non mangtinputs and low cost
technologies-input use efficiency in cropping syste

UNIT Il

Assessment of yield advantage in intercroppingesysassessment of land use- indices-
economic evaluation of cropping systems- Imporopping systems of India and
Kerala-multi storied cropping

UNIT Il

Mixed farming-IFS- choice of enterprises- interantiamong enterprises-advantages-
IFS models for different situations

UNIT IV

Sustainability- concept, scope and objectives- LHIEISA, HEIA -organic farming-
crop diversification for sustainability-role of @mgic matter in sustainability-crop
residue management-sustainable technologies inpraguction and management
UNIT V

Plant ideotype for dry lands- plant growth regulatand their role in sustainability
Suggested Readings

Gangopadhyay, A. 2007%Crop Production Systems and Managemeaéne Tech
Books

Bandopadhyay, A., Sundaram, K. V., Moni, M., KunduS., Mrityunjay and Jha,
M..(eds). 2005Sustainable Agriculture-Issues in production, Mag@agnt , Agronomy
and ICT Application

Palaniappan, S.P. and Sivaraman, K. 1€96pping Systems in the Tropics: Principles
and Managementlew Age Publishers

Panda, S. C. 2008ropping and Farming System&grobios

Reddy, S. R. 200®rinciples of Crop Productiarkalyani

Sankaran, S. and Mudaliyar, T.V.S.19%inciples of AgronomyThe Bangalore
Printing &Publishing Co.

Singh, S. S. 200@®rinciples and Practices of Agronorrialyani

12. AGRON 512 DRYLAND FARMING 2+1

Objective

To teach the basic concepts and practices of dmg farming and soil moisture
conservation.

Theory

UNIT |

Definition, concept and characteristics of dry laladming; dry land versus rainfed
farming; significance and dimensions of dry landhfeng in Indian agriculture. Extent
of dryland area in India, agencies and progranwhésyland agriculture in India

UNIT II

Soil and climatic parameters with special emphamis rainfall characteristics;
constraints limiting crop production in dry landkas; types of drought, characterization
of environment for water availability; crop plangirfior erratic and aberrant weather
conditions.

UNIT Il

Stress physiology and crop resistance to drouglaptation of crop plants to drought,
drought management strategies; preparation of appte crop plans for dry land
areas; mid contingent plan for aberrant weatheditioms.
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UNIT IV
Tillage, tilth, frequency and depth of cultivatia@gmpaction in soil tillage; concept of
conservation tillage; tillage in relation to weedntrol and moisture conservation;
techniques and practices of soil moisture consemvafuse of mulches, kinds,
effectiveness and economics); antitranspirantesygnd their mode of action; soil and
crop management techniques, seeding and efficemitiZer use, steps to enhance
water use efficiency of dry land crops.
UNIT V
Concept of watershed resource management, problepmspach and components,
classification, codification, objectives, strateggiease studies in dry farming situation.
Practical

» Seed treatment, seed germination and crop estatdighin relation to soil

moisture contents

* Moisture stress effects and recovery behavioumgfartant crops

» Estimation of moisture index and aridity index

» Spray of anti-transpirants and their effect on srop

» Collection and interpretation of data for waterdrale equations

» Water use efficiency

* Preparation of crop plans for different droughtditions

» Study of field experiments relevant to dryland fargn

» Visit to dryland research stations and watershegepts

Suggested Readings

Das, N.R. 2007 Tillage and Crop ProductiarScientific Publishers.

Dhopte. A.M. 2002Agro technology for Dry land Farmincientific Publ.

Dhruv Narayana, V.V. 200&oil and Water Conservation Research in Ind@GAR.
Gupta, U.S. (Ed.). 199%roduction and Improvements of Crops for Drylan@ford

& IBH.

Katyal, J.C. and Farrington, J. 19%esearch for Rainfed FarminGRIDA.

Rao, S.C. and Ryan, J. 200Challenges and Strategies of Dryland Agriculture
Scientific Publishers.

Singh, P. and Maliwal, P.L. 2009.echnologies for Food Security and Sustainable
Agriculture.Agrotech Publishing Company.

Singh, R.P. 1988mproved Agronomic Practices for Dryland Cro@RIDA.

Singh, R.P. 20055ustainable Development of Dryland Agriculturendié. Scientific
Publ.

Singh, S.D. 1998Arid Land Irrigation and Ecological Managemen§cientific
Publishers.

Venkateshwarlu, J. 200Rainfed Agriculture in India. Research and Develep
Scenario ICAR.

13. AGRON 513 PRINCIPLES AND PRACTICES OF ORGANIC 2+1
FARMING

Objective

To study the principles and practices of organimfag for sustainable crop

production.
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Theory
UNIT |
Organic farming - concept and definition, its reélege to India and global agriculture
and future prospects; land and water managememd- se, minimum tillage; shelter
zones, hedges, pasture management, agro-forestry.
UNIT 1l
Organic farming and water use efficiency; soil iféyt nutrient recycling, organic
residues, organic manures, composting, soil biotd decomposition of organic
residues, earthworms and vermicompost, green msuamc biofertilizers.
UNIT I
Farming systems, crop rotations, multiple and rel@pping systems, intercropping in
relation to maintenance of soil productivity.
UNIT IV
Control of weeds, diseases and insect pest managerbmlogical agents and
pheromones, biopesticides.
UNIT V
Socio-economic impacts; marketing and export pakntnspection, certification,
labeling and accreditation procedures; organic iiagrand national economy.
Practical
» Aerobic and anaerobic methods of making compost
* Making of vermicompost
* ldentification and nursery raising of important@dorestry tress and tress for
shelter belts
» Efficient use of biofertilizers, technique of treaf legume seeds with
Rhizobiumcultures, use of Azotobacter, Azospirillum, and RSBures in field
» Visit to an organic farm
* Quality standards, inspection, certification aneelang and accreditation
procedures for farm produce from organic farms
Suggested Readings
Ananthakrishnan, T. N. (ed.). 199Rmerging Trends in Biological Control of Phytophago
Insects Oxford & IBH.
Gaur, A.C. 1982A Manual of Rural CompostindrAO/UNDP Regional Project Document,
FAO.
Lampkin, N. 19900rganic Farming Press Books, Ipswitch, UK.
Palaniappan, S.P and Anandurai, K. 199fganic Farming — Theory and Practic8cientific
Publ.
Rao, B.V.V. 1995.Small Farmer Focused Integrated Rural Developmétucio-economic
Environment and Legal Perspectirubl.3, Parisaraprajna Parishtana, Bangalore.
Reddy M.V. (ed.). 1995Soil Organisms and Litter Decomposition in the TespOxford &
IBH.
Sharma, A. 2002Hand Book of Organic FarmingAgrobios.
Singh, S. P. (ed.) 1994echnology for Production of Natural EnemiB®BC, Bangalore.
Subba Rao, N.S. 20030il Microbiology Oxford & IBH.
Trivedi, R. N.1993A Text Book of Environmental Scienc&smol Publ.
Veeresh, G. K, Shivashankar, K. and Singlachar, AM.1997. Organic Farming and
Sustainable AgriculturéAssociation for Promotion of Organic Farming, Baoga.
WHO. 1990.Public Health Impact of Pesticides Used in AgriatdtWHO.
Woolmer PL & Swift MJ. 1994The Biological Management of Tropical Soil FeryiliT SBF
& Wiley.
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14. AGRON 514 AGRONOMY OF TUBERCROPS 2+ 1

Objective
To teach the crop husbandry of tuber crops.
Theory
Origin, history, area and production, classificatieamproved varieties, adaptability,
climate, soil, water and cultural requirementsritioh, quality components, handling
and processing of the produce for maximum prodactalue addition and agro-based
industries of:
UNIT |
Potato
UNIT Il
Cassava
UNIT 1l
Sweet potato
UNIT IV
Yams, aroids, arrow roots and minor tuber crops
UNIT V
Tuber crop based cropping systems
UNIT VI
Review of research on agronomy of tuber crops aesdarch needs
Practical
* Phenological studies at different growth stagesrop
» Estimation of crop yield on the basis of yield iatites
» Formulation of cropping schemes for various farmmesiand calculation of
cropping and rotational intensities
* Working out growth indices (CGR, RGR, NAR, LAD), BE aggressiveness,
relative crowding coefficient, monetary yield adtege and ATER (Area Time
Equivalent Ratio) of prominent intercropping sysseon different crops
» Estimation of starch and protein content in varituker crops
* Planning and layout of field experiments
» Judging of physiological maturity in different cop
* Intercultural operations in different crops
» Determination of cost of cultivation of differentops
» Working out harvest index of various crops
» Study of propagation techniques in various tubepsr
* Visit to experimental fields on cultural, fertilizeweed control and water
anagement aspects
* Visit to nearby villages for identification of canaints in crop production
Suggested Readings
Baekema, H.P. and Zaag, D.E.V.D. 19Baroduction to Potato ProductiorPudoc,
Wageningen.
Coursey, D.G .196 ¥amsLongman, London.
Grace, M.R.197Tassava processing=AO plant production and protection series
No.3.Food and Agriculture Organization of UnitedtiNias ,Rome.
Hillocks, R. J.,Tresh ,J.M., and Bellotti ,A.C .Z00assava: Biology, Production and
Utilization. New York:CABI publishing.
Lebot, L. 2009.Tropical Root and Tuber Crops — Cassava, Sweettpo¥ams, and
Aroids. CABI publishing.
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Norman, M. J. T., Pearson, C.J. and Searle, P.@k& Tropical Food Crops in Their
Environmen(2™ ed.). Cambridge University Press.

Onwueme, IC.and Charles.W.D.1994. Tropical Root ardiber Crops-
production,prespective and future prospects.F.Addyction and protection paper -
126,Rome.

Oke,0.L.1990.Roots, Tubers,Plantains and Bananasiuman Nutrition.Food and
Agriculture Organization of the United Nations ,Ram

Purseglove, J.W.197Propical Crops:Monocotyledorisongman,London.purseglove,
Purseglove, J.W.1978ropical Crops:Dicotyledonkongman,London.

Woolfe, J.A.1987he pototo in the Human DietCambridge University press,
Cambridge.

Woolfe,J.A. 19925weet potato: An Untapped food Resour€ambridge University
presss, Cambridge.
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PH.D COURSES
1. AGRON 601 CURRENT TRENDS IN AGRONOMY 3+0

Objective

To acquaint the students about recent advanceagicufiural production.

Theory

UNIT |

Agro-physiological basis of variation in yield, ss¢ advances in soil-plant- water
relationship.

UNIT Il

Globalization of agriculture and WTO, precisioniagiture, contract farming, organic
farming, marketing and export potential of orgamioducts, certification, labeling and
accreditation procedures.

UNIT Il

Crop residue management in multiple cropping systdatest developments in plant
management, weed management, cropping systemsslagrdsmanagement, agro-
forestry, allelopathy.

UNIT IV

GIS, GPS and remote sensing for crop managemetialgivarming, GM crops, seed
production technology; seed certification, seedtiplidation, hybrid seed production
etc.

UNIT V

Concepts of system agriculture; holistic approaicfaoming systems, dryland farming,
sustainable agriculture and research methodologygmnomy.

Suggested Readings

Agarwal RL. 1995Seed Technolog®xford & IBH.

Dahiya BS & Rai KN. 1997Seed Technologyalyani.

Govardhan V. 2000Remote Sensing and Water Management in Commands:Area
Agroecological ProspectivetBDC.

ICAR. 2006.Hand Book of AgriculturelCAR.

Narasaiah ML. 2004Norld Trade Organization and Agricultur8onali Publ.
Palaniappan SP & Annadurai K. 2006rganic Farming - Theory and Practice
Scientific Publ.

Sen S & Ghosh N. 199%eed Science and Technoloiglyani.

Tarafdar JC, Tripathi KP & Mahesh Kumar 20@Fganic Agriculture Scientific Publ.

2. AGRON 602 CROP ECOLOGY +D

Objective

To acquaint the students about the agriculturalesys, agro-ecological regions, and
adaptation of crops to different agro-climatic ciiods.

Theory

UNIT |

Concept of crop ecology, agricultural systems, @&gwl of cropping systems,
Competition in crop plants ,principles of planttdisution and adaptation- world food
supply.

UNIT Il

Concept and dynamics of ecosystentscosystem characteristics, types and functions
of ecosystem, Aquatic and terrestrial ecology, &giglal processes, flow of energy in
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ecosystem, ecological pyramids,Trophic levels, andood chain ecosystem
productivity, biomass, succession and climax cond&pgeochemical cycles, Ecology
of nutrient cycling

UNIT Il

Physiological response of crop plants to light, genature, CO2, moisture and solar
radiation; influence of climate on photosynthegisl @roductivity of crops; effect of
global climate change on crop production.

UNIT IV

Exploitation of resources in crops; vertical distiion of temperature; Efficiency in
crop production. Resource Use Efficiency

UNIT V

Environmental pollution, ecological basis of enwmmeental management and
environment manipulation through agronomic prastiéemprovement of unproductive
lands through crop selection and management.

Suggested Readings

Alteri, M. A.1995. Agroecology; the science of sustainable agriceftue™ ed.)
Westview Press, Boulder, Colorado, USA

Ambasht RS. 198@& Text Book of Plant Ecolod9th Ed). Students’ Friends

Chadha KL & Swaminathan MS. 200Bnvironment and AgricultureMalhotra Publ.
House.

Dwivedi P, Dwivedi SK & Kalita MC. 2007.Biodiversity and Environmental
BiotechnologyScientific Publ.

Gliessman,S.R. Agroecology; researching the ecoébgibasis in sustainable
agriculture.Ann. Arbour PresaMlichigan

Hemantarajan A. 200Environmental Physiologyscientific Publ.

Kumar HD. 1992Modern Concepts of Ecolo@y’" Ed). Vikas.Publ.

Lenka D. 1998Climate, Weather and Crops in Indidalyani.

Misra KC. 1989Manual of Plant Ecology 3 Ed). Oxford & IBH.

Pandey SN & Sinha BK. 199Blant PhysiologyVikas Publ.

Sharma PD. 199&cology and EnvironmenRastogi Publ.

Singh J & Dhillon SS. 1984Agricultural GeographyTata McGraw Hill.

Taiz L & Zeiger E. 1992Plant PhysiologyBenjamin/Cummings Publ.

3. AGRON 603 CROP PRODUCTION AND SYSTEM MODELLING 2+1

Objective

To familiarize the students about systems appra@achto simulate yields and growth
of several crops under varied soil and weather itiond with different management
practices and their optimization.

Theory

UNIT |

Systems classification; flow charts, modeling teghas and methods of integration -
state, rates and driving variables, feedbacks elational diagrams.

UNIT Il

Elementary models for crop growth based on basithods of classical growth

analysis.

UNIT Il

Crop modeling methods for crop-weather interactidimate change and variability
components.

20



UNIT IV

Potential production: leaf and canopy COZ2 assiioitat respiration, dry matter

accumulation, crop phenology and dry matter distidn and development in different
crops.

UNIT V

Production by moisture availability, potential esfjanspiration, water balance of the
soil, and production with nutrient and moistureitations.

Practical
» Simulation of elementary models for crop growth
» Simulation of potential production
» Simulation with limitations of water and nutrienamagement options
» Sensitivity analysis using different climatic yeasd crop management
practices

Suggested Readings

Gordan, G. 1995ystem Simulatior®™® Ed). Prentice Hall.

Kropff, M.J. and Vann Laar, H.H. (eds.). 1998odelling Crop Weed Interactions
ISBN.

Mathews, R.B, Kropff, M. J., Bachelet, D. and Vaaar, H.H. (eds.). 19934odelling
the Impact of Climate Change on Rice ProductioAsia. CABI. 75

Penning de Vries, F.W.T. and Van Laar, H,H. (ed®982.Simulation of Plant Growth
and Crop Production Wageningen Centre for Agricultural Publicationsida
Documentation, Netherlands.

Ritchie, J.T. and Hanks, J. 19%odelling Plant and Soil System&merican Society
of Agronomy, Madison.

Zeigler, B.P. 1976Theory of Modeling and Simulatiodohn Wiley & Sons.

4. AGRON 604 ADVANCES IN CROP GROWH AND PRODUCTIVITY  2+1

Objective

To study the physiology of vegetative and reproghectgrowth in relation to
productivity of different crops in various enviroent

Theory

UNIT |

Plant density and crop productivity-plant and eomwment factors, yield- plant
distribution-strategies for maximizing solar energiization-leaf area, interception of
solar radiation and crop growth; photosynthesistpdynthetic apparatus, factors
essential for photosynthesis, difference in phattdsstic rates among and within
species-physiological limitations in crop vyield&olradiation concept and agro
techniques for harvesting solar radiation

UNIT II

Growth analysis concept-CGR, RGR, NAR, LAI, LAD, RAvalidity and limitations
in interpreting crop growth and development- Growatinves: sigmoid, polynomial and
asymptotic- Growth expressions and Agrobiology trosystems- root-shoot
relationship, principles involved in inter and mikeropping systems under rainfed and
irrigated conditions-concept and differentiationioter and mixed cropping-criteria for
assessing yield advantages- resource use efficiarappping systems
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UNIT 1l
Competitive relationship and competition functiob®logical and agronomic basis of
yield advantage under intercropping- physiologigainciples of dry land crop
production, constraints and remedial measures-ureatoncept of crop maturity.
UNIT IV
Correlation between yield and growth parametersmieiric observations of important
crops- Management strategies to improve the grpathmeters contributing to yield
UNIT V
Concept of plant ideotypes- characteristics of ige® for wheat, rice, maize, etc.-use
of growth hormones, their role in field crop protan- efficient use of resources
Practical
» Field measurement of root- shoot relationship iopsr of different growth
stages
» Estimation of growth analysis parameters-CGR, RGRR, LAl etc. at
different stages of crop growth
» Growth expressions and calculations
» Computation of harvest index of various crops
* Assessment of crop yield on the basis of yieldkaitng characters
» Construction of crop growth curves based on graamlysis data
 Computation of competition indices-Aggressivity, ®&C LER, IER,
Competition index etc. in intercropping
» Senescence and abscission indices
* Analysis of productivity trend in unirrigated areas
* Analysis of productivity trend in irrigated areas

Suggested Readings

Chopra, V.L. and Paroda, R.S. 19&pproaches for Incorporation of Drought and
Salinity Resistance in Crop Plant@xford & IBH

Evans, L.T. 1975Crop PhysiologyCambridge Univ. Press

Evans, L. T. 1996Crop Evolution, Adaptation and yiel@ambridge Univ. Press
Gupta, U.S. (ed.).199®roduction and Improvement of Crops for Drylan@sxford &
IBH

Gupta, U.S. 198&rogress in Crop Physiologpxford & IBH

Kramer P. J. and Boyer . J. S. 199%ater Relations of Plants and Soilscademic
Press

Mukherjee, S. and Ghosh. 19%8ant PhysiologyTata Mc Graw Hill

Narwal S.S , Politycka B. and Goswami, C.L. 20@8Tant Physiology: Research
Methods Scientific Publishers

Noggle, G. R. and Fritz, G. J. 1988troductory Plant PhysiologyPrentice-Hall of
India

5. AGRON 605 IRRIGATION MANAGEMENT 2+1
Objective

To teach students about optimization of irrigatiandifferent crops under variable
agro-climatic conditions.
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Theory

UNIT |

Water resources of India, irrigation projects; gation needs, atmospheric, soill,
agronomic, plant and water factors affecting itiiga need; water deficits and crop
growth.

UNIT II

Soil-plant-water relationships, transpiration andhmotranspiration, significance of
transpiration, energy utilization in transpiratiophysiological processes and crop
productivity.

UNIT Il

Infiltration; water movement under saturated andaturated conditions; management
practices for improving water use efficiency ofgso

UNIT IV

Application of irrigation water, conveyance and tdiition system, irrigation
efficiency; agronomic considerations in the desagd operation of irrigation projects;
characteristics of irrigation and farming systerfieaing irrigation management.

UNIT V

Crop water requirements- Strategies of using lidwtaater supply; factors affecting ET,
control of ET by mulching and use of anti-transpisa fertilizer use in relation to
irrigation; optimizing the use of given irrigati@upplies, water use efficiency .

UNIT VI

Land suitability for irrigation, land irrigabilityclassification; integrated water
management in command areas, institution of watanagement in commands,
Participatory irrigation management in command sirggigation legislation.

UNIT VII

Quiality of irrigation water - Drainage of agriculéli lands

Practical
* Determination of water infiltration characteristi@sd water holding capacity of
soil profiles

* Moisture extraction pattern of crops

 Consumptive use, water requirement of a given angpppattern for
optimum/variable productivity

» Crop planning at the farm and project lev@lgronomic evaluation of irrigation
projects, case studies

Suggested Readings

FAO. 1984 .Irrigation Practice and Water Managemefixford & IBH.

Michael, A.M. 1978lIrrigation: Theory and Practic&/ikas Publ.

Mishra, R.R. and Ahmad, M. 198Vlanual on Irrigation and AgronomyOxford &
IBH.

Panda, S.C. 200®rinciples and Practices of Water ManagemeXdrobios.
Reddy, S. R. 200®rinciples of Crop ProductiarKalyani.

Sankara Reddy, G. H. and Yellamananda Reddy 19€6ielat Use of Irrigation
Water.

Gupta, U.S. (ed.Production and Improvement of Crops for Drylan@sford & IBH.
Singh, S.S. 2006. Principles and Practices of Agmon Kalyani
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6. AGRON 606 ADVANCES IN WEED MANAGEMENT 2+0

Objective

To teach about the changing weed flora, new hetesi their resistance, toxicity,

antidotes and residue management under differepporg systems

Theory

UNIT |

Crop weed competition in different cropping sitoas — changes in weed flora —
various causes and effects

UNIT — I

Physiological and biological aspects of herbiciddésir absorption, translocation,

metabolism and mode of action — selectivity of i@des — factors affecting selectivity

UNIT — 1l

Factors affecting phytotoxicity of herbicides —efabf herbicides in soil — residue
management

UNIT IV

Advances in herbicide application techniques —\ajts and safeners — Compatibity
of herbicides with other pesticides

UNIT -V

Development of transgenic herbicide resistant cropsHerbicide development -

registration procedures — current status of hetbicise

UNIT — VI

Relationship of  herbicides with tillage, fertdiz and irrigation.- bioherbicides-

allelopathy as a tool for weed management., weedagement in organic production
systems — Role of biotechnology in weed management

Suggested Readings

Aldrich, R.J., Kramer, R.J. 199Principles in Weed ManagemeRanima publ.
Ashton, F.M and Crafts, A.S. 198Wode of action of herbicidé€" Ed). Wiley inter
Science

Gupta,OP. 200AVeed management — Principles and Practiéegobios

Mandal RC, 1990Weed, weedicides and weed control — Principles Brattices
Agro — Botanical Publ.

Rao, VS. 2000Principles of Weed Scienc®xford & IBH

Subramanian, S. Ali, AM and Kumar, RJ. 1997. Albabweed control. Kalyani
Zimdahl RL. 1999Fundamentals of Weed Scien@® Ed. Academic Press

7. AGRON 607 INTEGRATED FARMING SYSTEMS 2+0

Objective

To apprise about different enterprises suitabledftierent agroclimatic conditions for
sustainable agriculture.

Theory

UNIT |

Farming systems: definition and importance; sustality indices-LEIA, LEISA,
HEIA classification of farming systems according tigoe of rotation, intensity of
rotation, degree of commercialization, water supphterprises.

UNIT II

Concept of sustainability in farming systems; e#int farming systems; natural
resources - identification and management.
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UNIT 1l

Production potential of different components ofniarg systems; interaction and
mechanism of different production factors; stapilin different systems through
research; eco-physiological approaches to intepingp

UNIT IV

IFS- Choice and size of Enterprise in IFS — IFSdifferent agro ecosystems-Resource
allocation to different components in the systerd &8 management Preparation of
different farming system models; evaluation of eliént farming systems.

UNIT V

Farming system research for different situatiorldew concepts and approaches of
farming systems and cropping systems - and ordamiging; case studies on different
farming systems. Interdisciplinary approach in F8 Economics

Suggested Readings

Gangopadhyay, A. 200C2rop Production Systems and Managent@ehe Tech.
Ananthakrishnan, T. N. (ed.) 199EZmerging Trends in Biological Control of
Phytophagous Insect®xford & IBH.

Balasubramanian, P. and Palaniappan, S.P. 2@0®ciples and Practices of
Agronomy Agrobios.

Francis, C. A..198®ultiple Cropping systerlc Millon Publishing , NewY ork

Joshi M and Parbhakarasetty, T.K. 20@astainability through Organic Farming
Kalyani.

Lampkin, N. 19900rganic Farming Farming Press Books.

Palaniappan, S.P. and Anandurai, K. 199¢ganic Farming - Theory and Practice
Scientific Publ.

8. AGRON 608 SOIL CONSERVATION AND WATERSHED
MANAGEMENT 2+1

Objective

To teach about different soil moisture conservatiechnologies for enhancing the
agricultural productivity through holistic approaichwatershed management.

Theory

UNIT |

Soil erosion: definition, nature and extent of @nsin India and Kerala- types of
erosion, phases of erosion, factors affecting emsiolerable soil limits- Universal
soil loss equation (USLE) and its applicatioResearch works undertaken at
international, national and state level for coniingl erosion. International, national and
state level agencies and programmes for conmigo#rosion.

UNIT II

Soil conservation: definition, methods of soil cervation; agronomic measures -
contour cultivation, strip cropping, cover cropsgetative barriers; improved dry
farming practices; mechanical measures - bundinggligg, trenching, gully control,
check dams, terracing; role of grasses and psstarsoil conservation; wind breaks
and shelter belts, estimating runoff —runoff caméint, time of concentration

UNIT Il

Watershed management: definition, objectives, gaisce@pproach, components, steps
in implementation of watershed management, delieatodification, classification of
watersheds, development of cropping systems foremslaéd areas- watershed
management programmes in India.

25



UNIT IV
Land use capability classification, alternate lanske systems; agro-forestry; ley
farming; jhum management - basic concepts, sotinieaspects, its layout.
UNIT V
Drainage considerations and agronomic managenampilitation of abandoned jhum
lands and measures to prevent soil erosion andwegsroductivity of such lands
Practical

» Study of different types of erosion

» Field studies of different soil conservation measur

* Run-off and soil loss measurements

» Laying out run-off plot and deciding treatments

e Study of different agronomic methods like mulchirgpver cropping, strip

cropping etc. for soil erosion control
* Identification of different grasses and trees fal sonservation
» Visit to a soil conservation research centre, destration and training centre

Suggested Readings

Brooks, K.N., Ffolliott, P. F., Gregerson, H. M.caBeBano, L.F. 199'Hydrology and
the Management of Watershg@® Ed.). lowa State University Press, Ames.

De Barry, P.A. 2004 Watersheds, Processes, Assessment and Managedodmt
Wiley and Sons, New Jersey.

Dhruvanarayana, V.V. 199%oil and Water Conservation Research in Ind@AR,
New Delhi..

Frederick, F.R., Hobbs, J.A and Donahue, R.L. 188l and Water Conservation:
Productivity and Environmental Protecti¢r3® Ed.). Prentice Hall, New Jersey.
Gurmel Singh, Venkataraman, C., Sastry, G. andiJBdR. 1990 Manual of Soil and
Water Conservation Practice®xford and IBH, New Delhi..

Murthy, V.V.N. 1995.Land and Water Management Engineerikglyani Publishers,
Ludhiana.

Roose, E. 199d4.and husbandry- Components and StratégyO soils bulletin No.70.
Food and Agriculture Organization, Rome.

Schwab, G.O., Frevert, R. K., Edminster, T. W. 8adnes, K.K 1996Soil and Water
Conservation Engineeringt™ Ed.). John Wiley and Sons, New York.

Sheng, T.C. 1989%o0il Conservation for Small Farmers in the Humiadgdics FAO
Soils Bulletin No. 60. Food and Agriculture Orgaatinn of the United Nations, Rome.
Sheng, T.C. 1990Watershed Management Field Manual. Watershed Suarel
Planning FAO Conservation Guide 13/6. Food and Agricultnganization of the
United Nations, Rome.

Thomas, C.G. 200%.and Husbandry and Watershed Managemiatyani Publishers,
Ludhiana.

Tripathi, R.P and Singh, H. P. 199G0il Erosion and ConservatioWiley Eastern,
New Delhi.

9. AGRON 609 STRESS CROP PRODUCTION 2+1

Objective
To study various types of stresses in crop prodo@nd strategies to overcome them.
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Theory
UNIT |
Stress and strain terminology; nature and strggsyiand resistance; causes of stress.
UNIT II
Low temperature stress: freezing injury and restsain plants, measurement of
freezing tolerance, chilling injury and resistameelants, practical ways to overcome
the effect of low temperature tress through, sod erop manipulations.
UNIT II
High temperature or heat stress: meaning of heassstheat injury and resistance in
plants, practical ways to overcome the effect odth&tress through soil and crop
manipulations.
UNIT Il
Water deficit stress: meaning of plant water defitistress and its effect on growth and
development, water deficit injury and resistanaacpcal ways to overcome effect of
water deficit stress through soil and crop, marapans.
UNIT IV
Excess water or flooding stress: meaning of exaeder stress, its kinds and effects on
crop plants, excess water stress injury and remistapractical ways to overcome
excess water stress through soil and crop manipoat
UNIT V
Salt stress: meaning of salt stress and its effeatrop growth, salt stress injury and
resistance in plants, practical ways to overcomecffect of salt stress through soil and
crop manipulations.
UNIT VI
Mechanical impedance of soil and its impact on pmowth; measures to overcome
soil mechanical impedance.
UNIT VII
Environmental pollution: air, soil and water poitut, and their effect on crop growth
and quality of produce; ways and means to prevavit@enmental pollution.
UNIT VIII
Light stress, effect on crop growth, ways to overedhe effect of light stress.
Practical

» Determination of electrical conductivity of plarglcsap

» Determination of osmotic potential and tissue watgential

* Measurement of transpiration rate

* Measurement of stomatal frequency

 Growing of plants in sand culture under salt stréss biochemical and

physiological studies
» Studies on effect of osmotic and ionic stress @dsgermination and seedling
growth
* Measurement of low temperature injury under fie@ddditions

Suggested Readings

Baker, F.W.G.198Drought Resistance in Cerealdxon, UK.

Gupta, U.S. (ed.). 1988hysiological Aspects of Dryland Farmin@xford & IBH.
Kramer, P.J.1983Vater Relations of Plant&\cademic Press.

Levitt, J. 1980.Response of Plants to Environmental Stres¥ess. |, Il. Academic
Press.

Mavi, H.S.1978Introduction to Agro-meteorologpxford & IBH.
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Michael, A.M. and Ojha, T. P.198Rrinciples of Agricultural Engineerinyol II. Jain
Bros.

Nilsen, E.T and Orcut, D.M. 199Fhysiology of Plants under Stress — Abiotic Factors
John Wiley & Sons.

Singh, K. 2000Plant Productivity under Environmental Streggribios.

Singh, K.N. and Singh, R. P. 199@gronomic Research Towards Sustainable
Agriculture Indian Society of Agronomy, New Delhi.

Somani, L.L and Totawat, K.L. 199Rlanagement of Salt-affected Soils and Waters.
Agrotech Publ.

Virmani, S.M., Katyal, J.C., Eswaran, H. and AbidP.1994 Stressed Ecosystem and
Sustainable AgricultureDxford & IBH.

10. AGRON 610 ENVIRONMENTAL PROTECTION AND 2+1
POLLUTION CONTROL

Objective

To give an overview on environmental pollution wépecial reference to agricultural
operations and various measures to combat pollution

Theory

UNIT 1.

Environmental protection- importance- Sources ofiremmental pollution-Types of
pollution-Impact of pollution-Agricultural pollutio-

UNIT II

Agro chemicals and pollution-pollution from herliies — Fate of Herbicides in soil —
Decomposition : microbial, chemical and photodecosipn, Herbicide persistence —
Methods to minimize herbicide residues — placemiestbicide rotation, crop rotation,
trap crops, use of bugs for herbicide degradatiRid.chemicals and pollution- safe
limits in food products and natural resources

UNIT I

Herbicide toxicity problems to living organisms: Meals, aquatic fauna, micro-
organisms, shifts in weed flora — herbicide resistadevelopment in weeds — history,
reasons and prevention of resistance developmemhi¢ides in warfare — undesirable
effects and health hazards-
UNIT IV
Nutrient sources and pollution — unfavorable efemt soil fertility and soil microbes-
Agronomic management of environmental pollution gr@#orestry practices. Use of
aguatic weeds for water purification. Siltation asdlimentation of reservoirs and lakes
— Eutrophication — reasons and control measures.
UNIT V
Climate change-Global warming- Green house eff€@arbon sequestration- Ozone
depletion-.
Practical
» Assessment and analysis of ecological degradatidnsaurces of degradation
in agricultural lands
» Collection water samples and analysis of qualitgpeeters
* Assessment of biodiversity of flora and fauna
* Visit to Pollution Control Board and collection ahformation related to
pollution in Kerala.
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e Visit to Environmental Science Lboratories of regult Institutes and
familiarization of activities.

Suggested Readings
Hodges, L. 1977Environmental PollutionHolt, Rinehart and Winston, New York

Rana, S.V.S. 200&ssentials of Ecology and Environmental Scigi@f®ed.) Prentice-
Hall of India, New Delhi.

Sharma, B.K. 200Environmental Chemistr§7" ed.). Goel Publishing House, Meerut
Tripathi A.K., Srivastava, A.K, and Pandey, S.N993, Advances in Environmental
Sciences.

Walker, C. 1975Environmental Pollution by Chemical&nchor Press, Essex

Wright, R.T. 2007Environmental Sciencéndia Pvt Ltd. New Delhi

REMEDIAL COURSES FOR NON- AGRICULTURAL PG STUDENTS

1.AGRON 001. PRINCIPLES OF AGRONOMY 2+1

Objective

To give an introduction on various agronomic pruhes to non-agricultural students
admitted for various PG Programmes

Theory

UNIT |

Agriculture-scope in India and Kerala-Agriculturas an art, science and business-
Branches of agriculture - Agronomy and relationshwpth other disciplines-
Agricultural seasons in India and Kerala.

UNIT II

Classification of crops- Agronomic classificatiorf orops- Growth and factors
affecting growth - Seed—definition - characteristaf good quality seed — methods of
sowing/planting

UNIT Il

Tillage- definition- objectives — types of tillagetillage implements — tilth -
characteristics of good tilth

UNIT IV

Soil productivity and fertility- Crop nutrition —utrients —classification — Nutrient
sources- organic manures —fertilizers — bioferil&z Integrated Nutrient Management-
UNIT V

Irrigation and drainage- methods of irrigation- lm@ance of soil and water
conservation- Watershed management as a partufahatsource management.

UNIT VI

Weed management- important weeds- methods of wastdot- Herbicides- Integrated
weed management-

UNIT VII

Cropping systems- Major farming systems- Farmingt&ys approach- Rainfed and
irrigated agriculture.

Practical

* Visit to crop museum and identification of crops
» Study of tillage implements -ploughs, harrows aultivators-
* Study of seeding equipments.
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» Different methods of sowing- direct seeding: braeding, dibbling and
drilling-transplanting

* Identification of manures and fertilizers-organic amares: bulky and
concentrated-fertilizers: straight, complex andedifertilizers

» Fertilizer recommendation and calculation of dogsrice, coconut, cassava,
and banana.

» Identification of important weeds

» Study different herbicide formulation

» Visit to experimental plots to study design ancblaty

* Yield estimation of crops.

Suggested Readings

Balasubramaniyan, P and Palaniappan, S.P.. 280@ihciples and Practices of
Agronomy AgroBios(India)Ltd., Jodhpur.

Brady, N.C. and Well, R.R. 2002The Nature and Properties of Sois3" ed.).
Pearson Education, Delhi.

De, G.C.1989. Fundamentals of AgronomyOxford & IBH Publishing Co., New
Delhi.

Havlin, J. L., Beaton, J. D., Tisdale, S.L., andd9da, W.L. 2006.Soil Fertility and
Fertilizers: An Introduction to Nutrient Manageme(it"ed.). Pearson Education,
Delhi.

ICAR.2006.Hand book of Agriculturel CAR, New Delhi.

Reddy. T.Y and Reddy, G.H.S.199%rinciples of AgronomyKalyani Publishers,
Ludhiana.

Reddy.S.R.199%®rinciples of AgronomyKalyani Publishers, Ludhiana.

Sankaran, S. and Subbiah Mudaliar, V.T. 1P@ihciples of AgronomyThe Bangalore
Printing & Publishing Co., Bangalore

2. AGRON 002 CROP PRODUCTION 2+1
Objectives

To give an overall view on all important field ceogrown in India to non-agricultural
students

Theory

Economic importance, soil and climatic requiremevayieties, cultural practices,
harvest and post harvest handling, and value additi the following crops:

UNIT |

Cereals (Rice, wheat, maize, sorghum)

UNIT Il

Tuber crops (cassava, potato, sweet potato, yarmdsaraids)
UNIT 1

Fodder crops ( guinea grass, hybrid napier, passgicongo signal, stylo and subabul)
UNIT IV
Pulses (chick pea, cowpea, black gram, green gaathred gram)
UNIT V
Oilseeds (groundnut and sesame); sugarcane armh.cott
Practical
» Identification and familiarisation of cereals, tulmops, fodder crops, pulses,
oilseeds, sugarcane and cotton
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* Preparation of wet, dry and mat nurseries for rice

» Calculations on seed rate and fertilizer requireisien

* Preparation of planting material of major crops

* Land preparation and planting, after cultivatiori@tions
* Growth and yield measurements

* Harvesting, computation of cost of cultivation

Suggested Readings

Agarwal, P.C. 1990ilseeds in IndiaOxford and IBH, New Delhi

Chidda Singh, Prem Singh and Rajbir Singh.2088dern Techniques of Raising Field
Crops(2™ ed.). Oxford & IBH , New Delhi.

Das, P.C. 199Qilseed Crops of Indiaalyani Pub., New Delhi.

ICAR [Indian Council of Agricultural Research].2Q0Bland Book of Agriculture
ICAR, New Delhi

KAU [Kerala Agricultural University].2007Package of Practices Recommendations —
Crops Directorate of Extension, Kerala Agricultural Meisity, Thrissur

Onwueme.l.C. and Charles. W.D . 1994opical Root and Tuber Crops — Production,
Perspective and Future ProspedisA.O. Production and Protection Paper-126, Rome.
Prasad, R (ed.). 2002ext Book of Field Crop ProductioiCAR.

Thomas, C. G. 2008-orage Crop Production in the Tropic®™ ed.). Kalyani
Publishers, Ludhiana

List of Journals
* Advances in Agronomy
» agriculture, Ecosystems and Environment
» Agricultural systems
* Agricultural Water Management
* Agronomy Journal
* Annual Review of Plant Physiology
* Applied Ecology and Environment Research
» Australian Journal of Agricultural Research
* Australian Journal of Experimental Agriculture
» Crop Protection
* Environment and Ecology
* European Journal of Agronomy
» Fertilizer Research
* Field Crops Research
* Indian Journal of Agricultural Sciences
* Indian Journal of Agronomy
* Indian Journal of Ecology
* Indian Journal of Weed Science
* lIrrigation Science
» Japanese Journal of Crop Science
* Journal of Agronomy
» Journal of Applied Ecology
» Journal of Experimental Botany
» Journal of Farming Systems Research
» Journal of Range Management
» Journal of Agricultural Science Cambridge
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» Journal of Sustainable Agriculture

* Netherlands Journal of Agricultural Science
* Nutrient Cycling in Agro ecosystems

* Pesticide Biochemistry and physiology

* Plant and Soil

» Plant Production Science

» Soil and Tillage Research

» Swedish Journal of agricultural Research

» Tropical Agriculture

* Weed Research

Suggested Broad Topics for Master’s and Doctoral Rsearch

» Crop diversification under different agriculturaustions

* Development of farming systems for marginal, sraatl other farmers

» Agricultural information at door step/click of mas

* Farm-specific nutrient management

* Weed management in different cropping farming syste

* Nutrient studies in different cropping/farming sysis

» Biodiversity of farming systems for conservation

» Organic farming systems for different regions

* Modeling for different crop situations

» Conservation agriculture for yield sustainability

* Role of edaphic factors on weed proliferation arahagement

* Implications of global warming on weed growth armticide behaviour

» Ecological implications of using thresholds for \@eranagement

» Effect of cultivation practices and herbicides oged flora shift.

* GM crop and weed management strategies

* Weed management under reduced moisture regimejor s.anmerkharif
crops

* Avoidance of herbicide resistance using IWM.

» Agro waste and industrial waste utilization

» Advanced technologies for enhancing water useieffay of crops

* Water Management strategies for cropping systems

» Agro technologies for soil and water conservation

* Resource optimization for crop production

* Impact of climate change on crop production

* Crop production in problem soils.

» Standardization of tillage requirement in croppaygtems

» Agro techniques for Eco-restoration.

» Bio-remediation for natural resource conservatioa atilization
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SOIL SCIENCE

COURSE STRUCTURE — AT A GLANCE

CODE COURSE | TITLE CREDITS
SOILS 501* SOIL PHYSICS 2+1
SOILS 502* SOIL FERTILITY AND FERTILIZER USE 3+1
SOILS 503* SOIL CHEMISTRY 2+1
SOILS 504* SOIL MINERALOGY, GENESIS, CLASSIFICATION AND SURVEY| 2+1
SOILS 505 SOIL EROSION AND CONSERVATION 2+1
SOILS 506* SOIL BIOLOGY AND BIOCHEMISTRY 2+1
SOILS 507 GEOMORPHOLOGY AND GEOCHEMISTRY 2+0
SOILS 508 RADIOISOTOPES IN SOIL AND PLANT STUDIES 1+1
SOILS 509 SOIL, WATER AND AIR POLLUTION 2+1
SOILS 510 REMOTE SENSING AND GIS TECHNIQUES FOR SOIL AND 2+1
CROP STUDIES
SOILS 511 ANALYTICAL TECHNIQUES AND INSTRUMENTAL METHODS | 1+2
IN SOIL AND PLANT ANALYSIS
SOILS 512 SYSTEM APPROACHES IN SOIL AND CROP STUDIES 2+1
SOILS 513 MANAGEMENT OF PROBLEMATIC SOILS AND WATERS 2+1
SOILS 514 FERTILIZER TECHNOLOGY 1+0
SOILS 515 LAND DEGRADATION AND RESTORATION 1+0
SOILS516 PLANT BIOCHEMISTRY 2+1
SOILS 517 INTRODUCTION TO AGROCHEMICALS 2+0
SOILS518 SOIL HEALTH MANAGEMENT 1+1
SOILS 519 BASIC BIOCHEMISTRY 2+1
SOILS 520*** INTRODUCTION TO SOILS 2+1
SOILS 591 MASTER’S SEMINAR 0+1
SOILS 599 MASTER'S RESEARCH 20
PhD programme
SOILS 601 ADVANCES IN SOIL PHYSICS 2+0
SOILS 602 ** ADVANCES IN SOIL FERTILITY 2+0
SOILS 603** PHYSICAL CHEMISTRY OF SOILS 2+0
SOILS 604 SOIL GENESIS AND MICROPEDOLOGY 2+0
SOILS 605 ** BIOCHEMISTRY OF SOIL ORGANIC MATTER 1+1
SOILS 606 LAND USE PLANNING AND WATERSHED MANAGEMENT 2+0
SOILS 691 DOCTORAL SEMINAR | 0+1
SOILS 692 DOCTORAL SEMINAR Il 0+1
SOILS 699 DOCTORAL RESEARCH 40

*Compulsory for Master’'s programme
** Compulsory for PhD. programme
*** Remedial course for MSc ( Agricultural Statics)
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1.SOILS 501 SOIL PHYGS 2+1

Objective
To impart basic knowledge about soil physical props and processes in relation to
plant growth.
Theory
UNIT |
Scope of soil physics and its relation with othemzghes of soil science; soil as a three
phase system.
UNIT Il
Soil texture, textural classes, mechanical anglggiscific surface.
UNIT 1l
Soil consistence; dispersion and workability of Isoisoil compaction and
consolidation; soil strength; swelling and shrinkadpasic concepts.
UNIT IV
Soil structure - genesis, types, characterizatiod management soil structure; soil
aggregation, aggregate stability; soil tilth, cltaeastics of good soll tilth; soil crusting
- mechanism, factors affecting and evaluation; soiiditioners; puddling, its effect on
soil physical properties; clod formation.
UNIT V
Soil water: content and potential, soil water raten soil-water constants,
measurement of soil water content, energy stagmibfvater, soil water potential, soil-
moisture characteristic curve; hysteresis, measemewf soil-moisture potential.
UNIT VI
Water flow in saturated and unsaturated soils,ddis’s law, Darcy’s law; hydraulic
conductivity, permeability and fluidity, hydrauldffusivity; measurement of hydraulic
conductivity in saturated and unsaturated soils.
UNIT VII
Infiltration; internal drainage and redistributioayaporation; hydrologic cycle, field
water balance; soil-plant-atmosphere continue.
UNIT IX
Composition of soil air; - characteristics, Oxidati Reduction Potential- ODR-
renewal of soil air - convective flow and diffusiemeasurement of soil aeration;
aeration requirement for plant growth; soil air mgement.
UNIT X
Modes of energy transfer in soils; energy balanttesrmal properties of soil;
measurement of soil temperature; soil temperatareeiation to plant growth; soil
temperature management.
Practical
* Mechanical analysis by pipette and internationalthm@és Measurement of Soil
Physical
properties
* Measurement of Atterberg limits
* Aggregate analysis - dry and wet
* Measurement of soil-water content by different rodth
» Measurement of soil-water potential by using tem&ter and gypsum blocks
» Determination of soil-moisture characteristics @uand computation of pore-size
distribution
» Determination of hydraulic conductivity under satied and unsaturated conditions
» Determination of infiltration rate of soil
» Determination of aeration porosity and oxygen diifun rate
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* Soil temperature measurements by different methods

» Estimation of water balance components in barecamplped fields
Suggested Readings

Baver LD, Gardner WH & Gardner WR. 19%il PhysicsJohn Wiley &
Sons.

Ghildyal BP & Tripathi RP. 2001Soil PhysicsNew Age International.
Hanks JR & Ashcroft GL. 198®Rpplied Soil PhysicsSpringer Verlag.
Hillel D. 1972.0ptimizing the Soil Physical Environment toward &ss
Crop Yields Academic Press.

Hillel D. 1980.Applications of Soil Physic&cademic Press.

Hillel D. 1980.Fundamentals of Soil Physicdcademic Press.

Hillel D. 1998.Environmental Soil Physs. Academic Press.

Hillel D. 2003.Introduction to Environmental Soil Physidscademic
Press.

Indian Society of Soil Science. 200undamentals of Soil Sciend8SS,
New Delhi.

Kirkham D & Powers WL. 1972Advanced Soil PhysicgViley-
Interscience.

Kohnke H. 1968Soil PhysicsMcGraw Hill.

Lal R & Shukla MK. 2004Principles of Soil Physicdviarcel Dekker.
Oswal MC. 1994Soil PhysicsOxford & IBH.

Saha AK. 2004Text Book of Soil PhysicKalyani.

2.SOILS 502 SOIL FERTILITY AND FERTILIZER USE 3+1

Objective

To impart knowledge about solil fertility and itsntiml, and to understand the role of
fertilizers and manures in supplying nutrients tangs so as to achieve high fertilizer
use efficiency.

Theory

UNIT |

Soil fertility and soil productivity; nutrient soces — fertilizers and manures; essential
plant nutrients - functions and deficiency symptoms

UNIT II

Soil and fertilizer nitrogen — sources, forms, inbiliaation and mineralization,
nitrification, denitrification; biological nitrogenfixation - types, mechanism,
microorganisms and factors affecting; nitrogenoesilizers and their fate in soils;
management of fertilizer nitrogen in lowland andamg conditions for high fertilizer
use efficiency.

UNIT Il

Soil and fertilizer phosphorus - forms, immobilipat, mineralization, reactions in acid
and alkali soils; factors affecting phosphorus mlity in soils; phosphatic fertilizers
- behavior in soils and management under field itmm$.—Skipping of Phosphatic
fertilizers.

UNIT IV

Potassium - forms, equilibrium in soils and itsiagjtural significance; mechanism of
potassium fixation; management of potassium feetrb under field conditions.

UNIT V

Sulphur - source, forms, fertilizers and their babiain soils; calcium and magnesium—
factors affecting their availability in soils; magement of sulphur, calcium and
magnesium fertilizers.
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UNIT VI

Micronutrients — critical limits in soils and plantfactors affecting their availability
and correction of their deficiencies in plantsgrof chelates in nutrient availability.
UNIT VII

Common soil test methods for fertilizer recommeimie; quantity— intensity
relationships; soil test crop response correlatarsresponse functions.

UNIT VIII

Fertilizer use efficiency; blanket fertilizer recomandations — usefulness and
limitations; site-specific nutrient management;nplaeed based nutrient management;
integrated nutrient management.

UNIT IX

Fertilizer plants and processes in India-with ddéfe feed stocks used-future thrust-
Global and Indian requirement of NPK- future prai@as

UNIT X

Soil fertility evaluation - biological methods, §gplant and tissue tests; soil quality in
relation to sustainable agriculture.

Practical

* Principles of colorimetry

» Flame-photometry and atomic absorption spectroscopy

» Chemical analysis of soil for CEC-root CEC, totatiavailable nutrients

* Analysis of plants for essential elements

Suggested Readings

Brady NC & Weil RR. 2002The Nature and Properties of Soils3th Ed.Pearson Edu.
Kabata-Pendias A & Pendias H. 1992ace Elements in Soils and Plax@RC Press.
Kannaiyan S, Kumar K & Govindarajan K. 20@lofertilizersTechnologyScientific
Publ.

Leigh JG. 2002Nitrogen Fixation at the Millenniunklsevier.

Mengel K & Kirkby EA. 1982.Principles of Plant Nutrition International Potash
Institute, Switzerland.

Mortvedt JJ, Shuman LM, Cox FR & Welch RM. 1984icronutrients in Agriculture
2nd Ed. SSSA, Madison.

Pierzinsky GM, Sims TJ & Vance JF. 20@Gdils and Environmental QualitZnd Ed.
CRC Press.

Stevenson FJ & Cole MA. 199%Cycles of Soil: Carbon,Nitrogen,Phosphorus,
Sulphur, MicronutrientsJohn Wiley & Sons.

Tisdale SL, Nelson SL, Beaton JD & Havlin JL. 1998il Fertility andFertilizers5th
Ed. Prentice Hall of India.

Troeh FR & Thompson LM. 200%0ils and Soil FertilityBlackwell.

Wild  Soil conditions and plant growth

3.SOILS 503 SOIL CHEMISTRY 2+1

Objective

To introduce the classical concepts of soil chemianhd to familiarize students with
modern developments in chemistry of soils in relatio using soils as a medium for
plant growth.

UNIT |

Chemical (elemental) composition of the earth’sstand soils.

UNIT II

Elements of equilibrium thermodynamics, chemicalikdgyia, electrochemistry and

chemical kinetics.
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UNIT 1l

Soil colloids:- Goldschmidt’s law of crystal cheitmis, inorganic and organic colloids -
principles of silicate clay structure ,origin ofazye, concept of point of zero-charge
(PZC) and its dependence on variable-charge sompooents, surface charge
characteristics of soils; diffuse double layer tien of soil colloids, zeta potential,
stability, coagulation /flocculation and peptizatioof soil colloids; electrometric
properties of soil colloids;

sorption properties of soil colloids;- -relativealsility of clay minerals, soil organic
matter - fractionation of soil organic matter anidfedent fractions, clay-organic
interactions & Metal Organic Complexes

UNIT IV

lon exchange processes in soil; cation exchang®rits based on law of mass action
(Kerr-Vanselow, Gapon equations, hysteresis, Janoghcept), adsorption isotherms,
donnan-membrane equilibrium concept, clay-membretrodes and ionic activity
measurement, thermo dynamics, statistical mechaamen and ligand exchange —
innersphere and outer-sphere surface complex famafixation of oxyanions,
hysteresis in sorption-desorption of oxy-anions amibns, shift of PZC on ligand
exchange. AEC, CEC; lon exchange system in hunogidal soils-experimental
methods to study ion exchange phenomena and @hictiplications in plant nutrition.
UNIT V

Potassium, phosphate and ammonium fixation in soigering specific and non-
specific sorption; precipitation-dissolution eqgobila; step and constant-rate K;
management aspects.

UNIT VI

Chemistry of acid soils; active and potential agidilime potential, Al and MN
toxicity; sub-soil acidity.Liming materials and @stion.

UNIT VII

Chemistry of salt-affected soils and amendments, gd, ECe, ESP, SAR and
important relations; soil management and amendments

UNIT VIII

Chemistry and electrochemistry of submerged soils.

Practical

» Determination of CEC and AEC of soils

 Analysis of equilibrium solil solution for pH, EChBby the use of Eh-pH, meter and
conductivity meters Determination of point of zero-charge and assodiaterface
charge characteristics by the serial potentiométration method Potentiometric and
conductometric titration of soil humic and fulvicidse (E4/E6) ratio of soil humic and
fulvic acids by visible spectrophotometric studeesl theA (E4/E6) values at two pH
values

» Adsorption-desorption of phosphate/sulphate bywssiitg simple adsorption isotherm
» Construction of adsorption envelope of soils byngghosphate/fluoride/sulphate and
ascertaining the mechanism of the ligand exchangeeps involved

» Determination of titratable acidity of an acid doyl BaCl2-TEA method

» Determination of lime requirement of an acid sgilduffer method

» Determination of gypsum requirement of an alkall so

Suggested Readings

Bear RE. 1964Chemistry of the SoiDxford and IBH.

Bolt GH & Bruggenwert MGM. 1978Soil ChemistryElsevier.

Greenland DJ & Hayes MHB. 198Chemistry of Soil Processel®hn Wiley & Sons.
Greenland DJ & Hayes MHEChemistry of Soil Constituentdohn Wiley & Sons.
McBride MB. 1994 Environmental Chemistry of Soil@xford Univ. Press.
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Sposito G. 1981The Thermodynamics of Soil Solutio@xford Univ. Press.
Sposito G. 1984The Surface Chemistry of So3xford Univ. Press.

Sposito G. 1989The Chemistry of Soil®©xford Univ. Press.

Stevenson FJ. 1994umus Chemistry2nd Ed. John Wiley & Sons.

Tan, K. H. 1982. Principles Of Soil Chemistry

Van Olphan H. 1977ntroduction to Clay Colloid Chemistryohn Wiley & Sons.

4. SOILS 504 SOIL MINERALOGY, GENESIS, CLASSIFICATION 2+1
AND SURVEY

Objective

To acquaint students with basic structure of aluasiticate minerals and genesis of
clay minerals; soil genesis in terms of factors pnacesses of soil formation, and to
enable students conduct soil survey and interpotssrvey reports in terms of land
use planning.

Theory

UNIT |

Fundamentals of crystallography, space latticeydination theory, isomorphism and
polymorphism.

UNIT II

Classification, structure, chemical composition @naberties of clay minerals; genesis
and transformation of crystalline and non-crystaliclay minerals; identification
techniques; amorphous soil constituents and otbecnystalline silicate minerals and
their identification; clay minerals in Indian soils

UNIT Il

Factors of soil formation, soil formation modelsjl$orming processes; weathering of
rocks and mineral transformations; soil profile;ateering sequences of minerals with
special reference to Indian soils.-Geological faioraof India and Kerala.

UNIT IV

Concept of soil individual; soil classification $gs1s — early and modern systems of
soil classification historical developments and erodsystems of soil classification
with special emphasis on soil taxonomy; soil clissiion, soil mineralogy and soil
maps — usefulness.

UNIT V

Soil survey and its types; collection soil resourceentory Data -soil survey
techniques - conventional and modern; soil seriekaracterization and procedure for
establishing soil series; benchmark soils and esoitelations-survey report & soil
survey interpretations; soil mapping, thematic sodps, cartography, mapping units,
techniques for generation of soil maps.

UNIT VI

Landform — soil relationship; major soil groups loidia and Kerala with special
reference to recent classification of Kerala sbysNBSS & LUP ; land capability
classification and land irrigability classificatiofand evaluation and land use type
(LUT) — concept and application; approaches for agamy soils and landscapes in the
framework of agro-ecosystem.

Practical

* Identification and quantification of minerals inildoactions

» Morphological properties of soil profile in diffarelandforms

» Classification of soils using soil taxonomy

* Calculation of weathering indices and its applmatin soil formation

» Grouping soils using available data base in terhs®ib quality
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* Aerial photo and satellite data interpretationdoil and land use

 Cartographic techniques for preparation of basesnaayol thematic maps, processing
of field sheets, compilation and obstruction of mapdifferent scales

 Land use planning exercises using conventionaRBidools

Suggested Readings

Brady NC & Weil RR. 2002The Nature and Properties of Sois3th Ed. Pearson
Edu.

Buol EW, Hole ED, MacCracken RJ & Southard RJ. 1996il Genesis and
Classification 4th Ed. Panima Publ.

Dixon JB & Weed SB. 198WMinerals in Soil Environment2nd Ed. Soil Science
Society of America, Madison.

Grim RE. 1968Clay Mineralogy McGraw Hill.

l. A. R.I 1970 Soil Survey Mannual

Indian Society of Soil Science 200undamentals of Soil Sciend8SS, New Delhi.
Sehgal J. 2002ntroductory Pedology: Concepts and ApplicatioNew Delhi

Sehgal J. 200Redology - Concepts and Applicatiok&lyani.

USDA. 1999. Soil Taxonomy Hand Book No 436. 2nd Ed. USDA NRCS,
Washington.

Wade FA & Mattox RB. 196(Elements of Crystallography andMineralogyxford &
IBH.

Wilding LP & Smeck NE. 1983Pedogenesis and Soil Taxonorly TheSoil Orders
Elsevier.

Wilding NE & Holl GF. (Eds.). 1983Pedogenesis and Soil TaxonorhZoncept and
Interaction Elsevier.

5. SOILS 505 SOIL EROSION AND CONSERVATION 2+1

Objective

To enable students to understand various typesiloéi®sion and measures to be taken
for controlling soil erosion to conserve soil andter.

Theory

UNIT |

History, distribution, identification and descrimi of soil erosion problems in India.
UNIT II

Forms of soil erosion; effects of soil erosion dadtors affecting soil erosion; types
and mechanisms of water erosion; raindrops and esoision; rainfall erosivity -
estimation as EI30 index and kinetic energy; factaffecting water erosion; empirical
and quantitative estimation of water erosion; meshof measurement and prediction
of runoff; soil losses in relation to soil propediand precipitation.

UNIT Il

Wind erosion- types, mechanism and factors affgotvind erosion; extent of problem
in the country.

UNIT IV

Principles of erosion control; erosion control meas — agronomical and engineering;
erosion control structures - their design and layou

UNIT V

Soil conservation planning; land capability classifion; soil conservation in special
problem areas such as hilly, arid and semi-aritbrexy waterlogged and wet lands.
UNIT VI

Watershed management - concept, objectives andoagipr water harvesting and
recycling; flood control in watershed managemeotj@conomic aspects of watershed
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management; case studies in respect to monitondgeaaluation of watersheds; use of
remote sensing in assessment and planning of wiat#s's
Practical
» Determination of different soil erodibility indicessuspension percentage, dispersion
ratio,

erosion ratio, clay ratio, clay/moisture equivdleatio, percolation ratio, raindrop
erodibility

index
» Computation of kinetic energy of falling rain drops
» Computation of rainfall erosivity index (EI30) uginain gauge data
* Visits to a watersheds
Suggested Readings
Biswas TD & Narayanasamy G. (Eds.) 19%&il Management in Relation to Land
Degradation and EnvironmenBull. Indian Society of Soil Science No. 17.
Doran JW & Jones AJ. 199#8ethods of Assessing Soil Qualigoil Science Society
of America, Spl Publ. No. 49, Madison, USA.
Gurmal Singh, Venkataramanan C, Sastry G & Joshi B®0.Manual ofSoil and
Water Conservation Practice®xford & IBH.
Hudson N. 1995Soil Conservationlowa State Univ. Press.
Indian Society of Soil Science 20undamentals of Soil Sciend8SS,New Delhi.
Oswal MC. 1994Soil PhysicsOxford & IBH.

6. SOILS 506 SOIL BIOLOGY AND BIOGHEMISTRY 2+1

Objective

To teach students the basics of soil biology andchBmistry, including
biogeochemical cycles, plant growth promoting rbacteria, microbial interactions in
soil and other soil activities.

Theory

UNIT |

Soil biota, soil microbial ecology, types of orgams in different soils; soil microbial
biomass; microbial interactions; un-culturable sidta.

UNIT Il

Microbiology and biochemistry of root-soil intergc phyllosphere; soil enzymes,
origin, activities and importance; soil charactées influencing growth and activity of
microflora.

UNIT 1

Microbial transformations of nitrogen, phosphorss)phur, iron and manganese in
soil; biochemical composition and biodegradationsofl organic matter and crop
residues, humus formation; cycles of important nigautrients.

UNIT IV

Organic wastes and their use for production ofasoand manures; biotic factors in
soil development; microbial toxins in the soil.

UNIT V

Preparation and preservation of farmyard manurenanmanures, rural and urban
composts and vermicompost.

UNIT VI

Biofertilizers — definition, classification, speicitions, method of production and role
in crop production.

Practical

» Determination of soil microbial population
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* Soil microbial biomass
» Elemental composition, fractionation of organic teaaind functional groups
* Soil enzymes
* Measurement of important soil microbial processeshsas ammonification,
nitrification, N2

fixation, S oxidation, P solubilization andraralization of other micro nutrients
* Study of rhizosphere effect
Suggested Readings
Alexander M. 1977Introduction to Soil MicrobiologyJohn Wiley & Sons.
Burges A & Raw F. 1967Soil Biology Academic Press.
McLaren AD & Peterson GH. 1963%0il BiochemistryVol. XI. Marcel Dekker.
Metting FB. 1993. Soil Microbial Ecology — Applications in Agricultaland
Environmental Managemen¥arcel Dekker.
Paul EA & Ladd JN. 1981Soil BiochemistryMarcel Dekker.
Reddy MV. (Ed.)Soil Organisms and Litter in the Tropid3xford & IBH.
Russel RS. 1977Plant Root System: Their Functions and Interactwiththe Soll
ELBS & McGraw Hill.
Stotzky G & Bollag JM. 199350il BiochemistryVol. VIII. Marcel Dekker.
Sylvia DN. 2005Principles and Applications of Soil Microbiologearson Edu.
Wild A. 1993.Soil and the Environment - An Introductid®ambridge Univ. Press.

7. SOILS 507 EOMORPHOLOGY AND GEOCHEMISTRY 2+0

Objective

To impart knowledge about the landforms, physiogyagnd morphology of the earth
surface, and distribution and weathering elementke earth crust.

Theory

UNIT |

General introduction to geology and geochemistrgjomand minor morphogenic and
genetic landforms, study of schematic landforms #meir elements with special
reference to India.

UNIT II

Methodology of geomorphology, its agencies, erosamd weathering; soil and
physiography relationships; erosion surface of lsmitiscape.

UNIT Il

Geochemical classification of elements; geo-chemaspects of weathering and
migration of elements; geochemistry of major andromutrients and trace elements.
Suggested Readings

Brikland PW. 1999Soils and Geomoropholog$rd Ed. Oxford Univ.Press.

Likens GE & Bormann FH. 199%eochemistry2nd Ed. Springer Verlag.

Mortvedt JJ, Shuman LM, Cox FR & Welch RM. 198%4icronutrients in Agriculture
2nd Ed. SSSA, Madison.

8.SOILS 508 ADIOISOTOPES IN SOIL AND PLANT STUDIES 1+1

Objective
To train students in the use of radioisotopes inasal plant research
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Theory
UNIT |
Atomic structure, radioactivity and units; radidigoes - properties and decay
principles; nature and properties of nuclear raaliat interaction of nuclear radiations
with matter
UNIT II
Principles and use of radiation monitoring instratse- proportional, Geiger Muller
counter, solid and liquid scintillation countersputron moisture meter, mass
spectrometry, auto radiography
UNIT 1l
Isotopic dilution techniques used in soil and pleegearch; use of stable isotopes;
application of isotopes in studies on organic mmatteitrient transformations, ion
transport, rooting pattern and fertilizer use edincy; carbon dating
UNIT IV
Doses of radiation exposure, radiation safety daspesgulatory aspects, collection,
storage and disposal of radioactive wastes
Practical
» Storage and handling of radioactive materials
» Determination of half life and decay constant
* Preparation of soil and plant samples for radioaatheasurements
 Setting up of experiment on fertilizer use effiagrand cation exchange equilibria
using
radioisotopes

» Determination of A, E and L values of soil using?335Zn
» Use of neutron probe for moisture determination
e Sample preparation and measurement of 15N enrichmbp mass
spectrophotometery/

emission spectrometry
Suggested Readings
Comer CL. 1955Radioisotopes in Biology and Agriculture: Principland Practice
Tata McGraw Hill.
Glasstone S. 196Bource Book on Atomic Enerdyast West Press.
Michael FL & Annunziata. 2003Handbook of Radioactivity Analysi&cademic Press.

9. SOILS 509  SOIL, WATER AND AIR POLLUTION 2+1

Objective

To make the students aware of the problems of wailer and air pollution associated
with use of soils for crop production.

Theory

UNIT |

Soil, water and air pollution problems associatéith @griculture, nature and extent.
UNIT Il

Nature and sources of pollutants — agriculturadustrial, urban wastes, fertilizers and
pesticides, acid rains, oil spills etc.; air, waded soil pollutants - their CPC standards
and effect on plants, animals and human beings.

UNIT 1l

Sewage and industrial effluents — their compositind effect on soil properties/health,
and plant growth and human beings; soil as sinkveste disposal.
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UNIT IV

Pesticides — their classification, behavior inl smid effect on soil microorganisms-
biodegradation of pesticides

UNIT V

Toxic elements — their sources, behavior in seitgct on nutrients availability, effect
on plant and human health.

UNIT VI

Pollution of water resources due to leaching ofriaots and pesticides from soil;
emission of greenhouse gases — carbon dioxide ametnd nitrous oxide.

UNIT VIII

Remediation/amelioration of contaminated soil arader, remote sensing applications
in monitoring and management of soil and waterytialh.

Practical

« Sampling of sewage waters, sewage sludge, solitllijmdustrial wastes, polluted
soils and plants

» Estimation of dissolved and suspended solids, atenoxygen demand (COD),
biological demand (BOD), nitrate and ammoniacatogién and phosphorus, heavy
metal content in effluents

* Heavy metals in contaminated soils and plants

* Management of contaminants in soil and plants tegserd food safety

 Air sampling and determination of particulate ma#ted oxides of sulphur

* Visit to various industrial sites to study the inapaf pollutants on soil and plants
Suggested Readings

Lal R, Kimble J, Levine E & Stewart BA. 199Soil Management and

Greenhouse Effed€RC Press.

Middlebrooks EJ. 1979ndustrial Pollution Contral Vol. I. Agro- Industries John
Wiley Interscience.

Ross SMToxic Metals in Soil Plant Systend®hn Wiley & Sons.

Vesilund PA & Pierce 198Environmental Pollution and ControAnn Arbor Science
Publ.

10 SOILS 510 REMOTE SENSING AND GIS TECHNIQUESFOR 2+1

SOIL ANDROP STUDIES
Objective
To impart knowledge about the basic concepts ofotensensing, aerial photographs
and imageries, and their interpretation; applicatod remote sensing in general and
with special reference to soil, plants and yielteéasting; to impart knowledge about
geo-statistical techniques with special referemckrigging, and GIS and applications
in agriculture.
Theory
UNIT |
Introduction and history of remote sensing; sourga®pagation of radiations in
atmosphere; interactions with matter.- scanneretesensing platforms & satellites;
UNIT II
Sensor systems -—camera, microwave radiometers andarentals of aerial
photographs and image processing and interpregation
UNIT Il
Application of remote sensing techniques - land s@Esurveys, crop stress and vyield
forecasting, prioritization in watershed and drdugmanagement, wasteland
identification and management.
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UNIT IV

Significance and sources of the spatial and tenip@r@ability in soils; variability in
relation to size of sampling; classical and gedtistteal techniques of evolution of soil
variability.- Maps, Images, Aerial photographs aatla scanners.

UNIT V

-Introduction to GIS and its application for sphtand non-spatial soil and land
attributes.

Practical

» Familiarization with different remote sensing equngnts and data products

* Interpretation of aerial photographs and satetlata for mapping of land resources

* Analysis of variability of different soil propergsewith classical and geostatistical
techniques

* Creation of data files in a database programme

» Use of GIS for soil spatial simulation and analysis

» To enable the students to conduct soil survey ataipret soil survey reports in terms
of land use planning

Suggested Readings

Brady NC & Weil RR. 2002The Nature and Properties of Soils3th Ed.

Pearson Edu.

Elangovan K. 2006GIS Fundamentals, Applications and Implementatiddesy India

Publ. Agency.

Lillesand TM & Kiefer RW. 1994Remote Sensing and Image Interpretatiém Ed.
Wiley.

Nielsen DR & Wendroth O. 2008patial and Temporal Statiss. Catena
Verloggmbh.

Star J & Esles J. 199Geographic Information System: An Introduct®rentice Hall.

11. SOILS 511  ANALYTICAL TECHNIQUES AND INSTRU MENTAL 1+2
METHODS ISOIL AND PLANT ANALYSIS

Objective

To familiarize the students with commonly used rimstents — their working,

preparations of common analytical reagents foritaiale and quantitative analysis of

both soil as well as plant samples.

Theory

UNIT |

General principles of Analytical chemistry-introdioo to volumetric analysis-

Acidimetry-Alkalimetry-Redox reactions-Complexome®recipitation reactions -

Gravimetry Introduction to instrumental methods @halysis-Potentiometry-

Conductometry

UNIT II

Specrtal methods of Analysis-Colorimetry Spectaipmetry- turbidimetry

Nephelometry

UNIT Il

Emission spectroscopy-Flame photometry-Plasma @misspectroscopy Atomic

absorption  spectrophotometry-Hollow cathode |lampd#tim element lamps-

electrodeless dischargelamps-

UNIT IV

X ray diffraction- Differential thermal analysis-@matography-partition,

column,paper,Thin, Gas, Gas-Liquid, HPLC- Prin@gp@d insrumentation
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Practical

UNIT |

Preparation of solutions for standard curves, ditalyreagents, qualitative reagents,
indicators and standard solutions for acid-base,idation reduction and
complexometric titration; soil, water and plant gdimg techniques, their processing
and handling.

UNIT II

Importance of instrumental analysis in Agricultaned Allied Science-Potentiometry-
measurement of pH- Conductometry — Measuremen€Cof E

UNIT Il

Principles of visible, ultraviolet and infrared spr@photometery, atomic absorption,
flame-photometry, inductively coupled plasma spmuottry;

UNIT IV

chromatographic techniques.Mass spectrometry-Xdieisactometry-ldentification of
minerals .

Suggested Readings

Hesse P. 97 extbook of Soil Chemical Analys#illiam Clowes & Sons.

Jackson ML. 1967Soil Chemical Analysidrentice Hall of India.

Keith A Smith 1991Soil Analysis; Modern Instrumental Technigarcel Dekker.
Kenneth Helrich 19900fficial Methods of AnalysidAssociation of Official Analytical
Chemists.

Page AL, Miller RH & Keeney DR. 1982ethods of Soil Analysidart 11.SSSA,
Madison.

Piper CE.Soil and Plant AnalysidHans Publ.

Singh D, Chhonkar PK & Pandey RN. 19%pil Plant Water Analysis - AMethods
Manual IARI, New Delhi.

Tan KH. 2003 Soil Sampling, Preparation and Analyst3RC Press/Taylor & Francis.
Tandon HLS. 1993Methods of Analysis of Soils, Fertilizers and ¥&i-DCO, New
Delhi.

Vogel AL. 1979.A Textbook of Quantitative Inorganic Analyd€4 BS Longman.

SOILS 512 SYSTEM APPROACHES IN SOIL AND CROP STWDIES  2+1

Objective

To train the students in concepts, methodologyhrtelogy and use of systems
simulation in soil and crops studies.

Theory

UNIT |

Systems concepts - definitions, general charattsjgeneral systems theory; systems
thinking, systems dynamics, systems behavior astésys study.

UNIT Il

Model: definition and types; mathematical modeld #reir types; modeling: concepts,
objectives, processes, abstraction techniques;laiion models, their verification and
validation, calibration; representation of continsosystems simulation models -
procedural and declarative.

UNIT 1

Simulation - meaning and threats; simulation expernt, its design and analysis.

UNIT IV

Application of simulation models in understandirygtem behavior, optimizing system
performance, evaluation of policy options undefedént soil, water, nutrient, climatic
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and cultural conditions; decision support systesg af simulation models in decision
support system.

Practical

*» Use of flow chart or pseudo-code in the prograntimgi

» Writing a small example simulation model progradeelarative (in Vensim PLE,
Stella or Simile) and procedural (in Java, Fort@Basic or V Basic)

» Conducting simulation experiments in DSSAT, WOFQBEPIC with requirement
of report and conclusion

Suggested Readings

Benbi DK & Nieder R. (Eds.). 2008landbook of Processes anModelling in the Soll -
Plant SystemHaworth Press.

Hanks J & Ritchie JT. (Eds.). 199%odelling Plant and Soil System.
AgronomyBull. No 31. Soil Sci. Society of America, Madison.

Rajaraman V. 2004Computer Programming in Fortran 90 and.9H|I.

Tsuji GY, Gerrit H & Philip T. 1998.Understanding Options for Agricultural
Production.Kluwer.

von Bertalanffy Ludwig 1969General Systems Theory: Foundation

Development and ApplicatioRevised Ed. George Braziller Reprint 1998.

Web sites

oDocumentation of the respective models. (http://wsimvulistics.com/for Simile;
http://www.iseesystems.com for Stella; and

http://www.vensim.com/software.html for vensim PLE)

o http://www.icasa.net/dssat/index.html for DSSAT;
http://www.brc.tamus.edu/epic/ for EPIC

o http://www.nrel.colostate.edu/projects/century/ @entury

o http://www.alterra.wur.nl/NL/for WOFOST

0 http://www.apsru.gov.au/ apsru/Default.htm for AMSI

o http://eco.wiz.uni-kassel.de/ecobas.html onlinei&egof ecological

models

o Plentinger MC Penning de Vries FWT, Editors (1988)MASE

Register of Agro-ecosystems Models. DLO-Researstitlite for

Agrobiology and Soil Fertility (AB-DLO)

0 Agricultural Systems — Elsevier at
http://www.elsevier.com/wps/product/cws_home /40685

o Ecological Modeling — Elsevier at

http://www.elsevier.com/locate/ecolmodel

13. SOILS 513 MANAGEMENT OF PROBLEMATIC SOILS 2+1

AND WATHS
Objective
To educate students about basic concepts of prokddsand brackish water, and their
management. Attention will be on management of lerabsoils and safe use of
brackish water in relation to crop production.
Theory
UNIT |
Area and distribution of problem soils — acidiclire® sodic and physically degraded
soils; origin and basic concept of problematicsahd factors responsible
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UNIT Il

Morphological features of saline, sodic and salodic soils; characterization of salt-
affected soils - soluble salts, ESP, pH; physiciemical and microbiological
properties.

UNIT 1l

Management of salt-affected soils; salt toleranterops - mechanism and ratings;
monitoring of soil salinity in the field; managentgrinciples for sandy, clayey, red
lateritic and dry land soils.

UNIT IV

Acid soils - nature of soil acidity, sources oflsmidity; effect on plant growth, lime
requirement of acid soils Morphology of acid saliseils-Chemistry and nutrient
changes in relation to submergence. managemencidf soil with special ref to
management of problem soil of Kerala. biologicakaess of soils and its management.
UNIT V

Quality of irrigation water; management of brackighter for irrigation; salt balance
under irrigation; characterization of brackish watearea and extent; relationship in
water use and quality.

UNIT VI

Agronomic practices in relation to problematic spdropping pattern for utilizing poor
guality ground waters.

Practical

» Characterization of acid, acid sulfate, salt-afdctand calcareous soils
Determination of cations (Na+, K+, Ca++ and Mg++ground water and soil samples
» Determination of anions (Cl-, SO4 --, CO3 -- and®B8 -) in ground waters and soil
samples

* Lime and gypsum requirements of acid and sodis soill

Suggested Readings

Bear FE. 1964Chemistry of the SoiDxford & IBH.

Jurinak JJ. 1978Salt-affected SoilsDepartment of Soil Science & Biometeorology.
Utah State Univ.

Padmaja, P. Problem soils of Kerala.

USDA Handbook No. 60. 195®{iagnosis and improvement of Saline and AlkaliSoil
Oxford & IBH.

Varghese T. Laterite Soils

14. SOILS 514 FERTILIZER TECHNOLGGY 1+0

Objective

To impart knowledge about how different fertilizease manufactured using different
kinds of raw materials and handling of fertilizewrsd manures.

Theory

UNIT |

Fertilizers — production, consumption and futurej@ctions with regard to nutrient use
in the country and respective states;.

UNIT II

Manufacturing processes for different fertilizersing various raw materials,
characteristics and nutrient contents.

UNIT Il

Recent developments in secondary and micronutderitlizers and their quality
control as per fertilizer control order.
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UNIT IV

New and emerging issues in fertilizer technologpreduction and use of slow and
controlled release fertilizers, supergranules|feetis .

UNIT V

Fertilizer legislation, Fertilizer control order dnits Implementation, packing
requirements in relation to storage & determinatgpecifications of fertilizers.
Suggested Readings

Brady NC & Weil RR. 2002The Nature and Properties of Soiearson Edu.
Fertilizer (Control) Order, 1985 and the Essent@mmodities ActFAl New Delhi.
Kanwar JS. (Ed.). 197&oil Fertility: Theory and PracticdCAR.

Olson RA, Army TS, Hanway JJ & Kilmer VJ. 1978ertilizer Technology and Use.
2nd Ed. Soil Sci. Soc. Am. Madison.

Prasad R & Power JFSoil Fertility Management for SustainableAgricuBuiCRC
Press.

Tisdale SL, Nelson SL, Beaton JD & Havlin JL. 19%il Fertility andFertilizers.
McMillan Publ.

Vogel Al. 1979.Textbook of Quantitative Inorganic Analystd BS.

15.SOILS 515 LAND DEGRADATION AND RESTORATION 1+0

Objective

To impart knowledge related to various factors protesses of land degradation and
their restoration techniques.

Theory

UNIT |

Type, factors and processes of soil/land degradatl its impact on soil productivity,
including soil fauna, biodegradation and environmen

UNIT II

Land restoration and conservation techniques -i@rosontrol, reclamation of salt-
affected soils; mine land reclamation, afforestatimrganic products.

UNIT 1l

Extent, diagnosis and mapping of land degradatypmrdnventional and modern RS-
GIS tools; monitoring land degradation by fast asseent, modern tools, land use
policy, incentives and participatory approach feversing land degradation; global
issues for twenty first century.

Suggested Readings

Biswas TD & Narayanasamy G. (Eds.). 1986il Management in Relation

to Land Degradation and Environment. Bull. IndiascSSoil Sci.New Delhi.

Doran JW & Jones AJ. 1998ethods of Assessing Soil Quali§oil Science Society
of America, Madison.

Greenland DJ & Szabolcs I. 19%bil Resilience and Sustainable LandUSABI.

Lal R, Blum WEH, Vailentine C & Stewart BA. 199Vlethods for

Assessment of Soil Degradati@RC Press.

Sehgal J & Abrol IP. 19940il Degradation in India - Status and Impact

Oxford & IBH.
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16. SOILS 516 PLANT BIOCHEMISTRY 2+1

Objective

Detailed information about biochemical and molecbiasis of various plant processes
and plant growth regulatory substances.

Theory

UNIT |

Scope and importance of biochemistry in Agriculiupéant cell organelles and their
separation, structure and function of cell organdfhotosynthetic pigments in relation
to their functions, photosynthesis, C3, C4 and Cpdthways, photorespiration.

UNIT II

Sucrose-starch interconversion, biosynthesis oficstral carbohydrates, storage
proteins and lipids. Biochemistry of nitrogen fixat and nitrate assimilation, sulphate
reduction and incorporation of sulphur in to amaods.

UNIT Il

Biochemistry of seed germination and developmemgcligemistry of fruit ripening,
phytohormones and their mode of action, signalsalantion.

UNIT IV

Biochemistry and significance of secondary metabsicyanogenic glycosides,
glucosinolates, phenolic compounds, terpenoidslailts, plant defense system.
Practical

Analysis of plant samples

Estimation of proximate constituents Ca, Mg anddralements

Estimation of carbohydrates — Proteins — oils atsl, fcrude fibres —

Analysis of sugars in cane juice —

Assessment of quality of feed and forage crops —

Estimation of sugars, vitamin in fruits and vegétab-

Estimation of alkaloids and tannin

Estimation of toxin in feeds and forage crops

Tissue test — Identification of deficiency and i symptoms.

Suggested Readings

Buchanan BB, Gruissem W & Jones RL. 20Bibchemistry andMolecular Biology of
Plants.2nd Ed. John Wiley.

Dey PM & Harborne JB. 199Plant BiochemistryAcademic Press.

Goodwin TW & Mercer EIl. 1983ntroduction to Plant Biochemistiyergamon Press.
Heldt HS. 1997Plant Biochemistry and Molecular Biolog®xford Univ.Press.

Lea PJ & Leegood RC. 199Blant Biochemistry and Molecular Biologynd Ed. John
Wiley.

17. SOILS 517 INTRODUCTION TO AGRCHEMICALS 2+0

Objective

To give an overview of pesticides with referencehieir classification,structure, mode
of action, synthesis and formulations and pestiogd&ue analysis.

Theory

UNIT |

Definition, IUPAC approved terminology, statistio§ production and consumption.
Classification, plant production chemicals - anrgi@v, nitrification regulators, soil
conditioners, chemical hybridizing agents, hydregeked coats etc. fertilizer control
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order. Plant protection chemicals: Pesticides -ssdi@ation (both synthetic and
natural),

Insecticides Act.

UNIT II

History of botanical insecticides, structure, pmbjes, mode of action and uses of
conventional insecticides such as nicotine, pyneshaind rotenones. Insect antifeedants
and growth regulators including Drimane sesquiteopds, withanilides, clerodanes,
qguassinoids and limonoids, hormone analogues (dit;JH, JH-mimics, moulting
hormones), Semiochemicals - pheromones and allethoicals.

UNIT 1l

Structure, properties, mode of action and usesywthstics: Insecticides- chlorinated
hydrocarbons, organophosphates, carbamates, Sgmlgetthroids and others (ex neo-
nicotinoids). Fungicides - inorganic, organic- metgclic, formamide, alkane, alkane
carboxylic acid and miscellaneous groups. Stroimlur fungicides and
antibiotics.Nematicides - aliphatic halogen compgsjnmethyl isocyanate liberators,
organophosphates and carbamates.

UNIT IV

Formulation of pesticides - definition, classificat, objectives, process, product
development. Formulation codes, conventional foatohs such as EC, WP, Dust,
Granule etc. Pesticide adjuvants: synergists

UNIT V

Pesticide residue: Concept definition, significane@d analysis as per BIS
specifications, Agrochemicals in water, soil, aidaron-target organism status, impact,
monitoring, etc.

Suggested Readings

Baker DR, Fenyes JG & Steffens JJ. (Eds.). 19¢nthesis and Chemistry of
AgrochemicalsVols. I-lll. ACS Symposium Series 504, ACS WashomgD.C.

Buchel KH. (Ed.). 1992Chemistry of Pesticidedohn Wiley & Sons.

Hassal K. 1982The Chemistry of PesticideBhe Macmillan Press.

Marrs TC & Bryan BT. (Eds.). 200#esticide Toxicology and International
Regulation John Wiley & Sons.

Murayama T. 1987Japan Pesticide Informatiodapan Plant Protection Association,
Tokyo.

Parmar BS & Tomar SS. 200Besticide Formulation: Theory & PractigdeBS Publ.
Roberts HA. (Ed.). 1982Veed Control Handbook: PrincipleBlackwellScientific

Publ.

Tomar SS & Parmar BS. 199ictionary of Agricultural Chemicalé\cademic India
Publ.

Handa SK 2004Principles of Pesticide Chemistrmxgrobios.

18. SOILS 518 SOIL HEALTH MANAGEMENT (1+1)

Objective:- to impart knowledge about soil healtid ats management in sustainable
agriculture.

UNIT |

Siol quality concept-inherent and dynamic soil gyedoil health-Definitions-Land
quality- Functional approaches-components of sadlity —soil quality/s air and water
guality-Soil degradation physical-chemical-biolaitactors conservation practices
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UNIT Il

Essential services provided by Soil- Nutrient oygiOrganic recycling-Organic
matter-humus-soil food web —water Relations biodiitg and Habitat-filtering and
Buffering-Physical Stability and support Soil qixaind Agricultural sustainability
UNIT 1l

Soil quality characters-Indicators of soil qualgn Quantitative- quantitative-
Chemical —Physical Biological —Assessment of sedlth- Assessment as a monitoring
tool-Lab based assessments —Concept of minimum sktta—indicator selection-
interpreting indicators-multifactor sustainabilgystainability index-Indexing soil
guality-Soil quality test kits-Soil health card

UNIT IV

Management practices-Sustainablity and soil heafttfanagement-history and
importance of organic matter management- Soil acga&arbon conservation and
sequestration-Characterisation  of soil carbon $oahder different land use
management systems-Soil quality and resiliencelation to SOC pools

UNIT V

Tools and techniques to build soil health- Biol@dimethods of improving nutrient use
efficiency-Biological nitrogen fixation- Biological phosphorus
mobilization/solubilization- microbial inoculantsorf plant growth promotion-
Biofertilizer technology- green manures,green leafanures- Composting-
vermicomposting- nutrient enriched manures- qualtgndards for organic manures-
large scale compost production-Scope of land usegenent on carbon trading- Soil
bioremediation- Nutrient management — Integratext pganagement- Organic farming
and soil health.

Practical

Soil Health assessment-

Estimation of important physical properties of soil

Estimation of important chemical properties of soil

Estimation of important biological properties oflso

Determination of Soil Quality indices

Preparation of Soil Health card

Evaluation of quality standards of different orgamanures

Suggested Readings

Das P.C 1993 Manures & Fertilizers, Kalyani Puldish, New Delhi

Sharma A.K 2005 Biofertilizers for Sustainable Agiture Published by Agrobios
India, Jodhpur

Tandon H.L.S 1992 Fertilizers, Organic manures,Blatye wastes and Biofertilizers,
Fertilizer development and consultation organizappl148

Tendon H.L.S 1993.Methods of analysis of soilsn®laWater and Fertilizers,
Fertilizer development and consultation organizatpp 143

19. SOIL 519 BASIC BIOCHEMISTRY 2+1

Objective

To provide elementary knowledge/overview of stroetdunctions and metabolism of
biomolecules.

Theory

UNIT |

Scope and importance of biochemistry in agricultuFindamental principles
governing life; structure of water; acid base cmticand buffers; pH; hydrogen
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bonding; hydrophobic, electrostatic and Van der Wé&arces; General introduction to
physical techniques for determination of structirbiopolymers.

UNIT Il

Classification, structure and function of carbolagds, lipids and biomembranes,
amino acids, proteins, and nucleic acids.

UNIT Il

Structure and biological functions of vitamins, ymes classification and mechanism
of action; regulation, factors affecting enzymdact

Fundamentals of thermodynamic principles applicalbbe biological processes,
Bioenergetics.

UNIT IV

Metabolism of carbohydrates, photosynthesis and pin@gn, oxidative
phosphorylation, lipids, proteins and nucleic acidBIA replication, transcription and
translation; recombinant DNA technology, Nutritib@apects of carbohydrates, lipids,
proteins and minerals.

Practical

i. Preparation of standard and buffer solutions.

ii. Extraction and estimation of sugars and amicidsa

ii. Estimation of proteins by Lowry’s method.

iv. Estimation of DNA and RNA by Diphenyamine andiool methods.

v. Estimation of ascorbic acid.

vi. Separation of biomolecules by TLC and papepofatography

Suggested Readings

Conn EE & Stumpf PK. 198 Dutlines of Biochemistrylohn Wiley.

Metzler DE.BiochemistryVols. I, Il. Wiley International.

Nelson DL & Cox MM. 2004Lehninger’s Principles of BiochemistiacMillan.

Voet D & Voet JGBiochemistry 3rd Ed. Wiley International.

20 SOILS 520 INTRODUCTION TO SOILS 2+1
Objective

To provide elementary knowledge about soils, figytdnd plant nutrition.
Theory:

UNIT |

Soil-Pedological and edaphological concepts -origi the earth - earth’s crust -
composition. Rocks and minerals. Weathering - feoihation - factors and processes -
components of soils -soil profile.

UNIT Il

Soil physical properties - soil texture - textucdsses - particle size analysis. Soil
structure Classification - soil aggregates — sigaifce. Soil consistency - soil crusting.
Bulk density and particle density of soils and o - their significance and
manipulation. Soil compaction

UNIT 1l

Soil Colour. Elementary knowledge of soil clagstion. Soils of India - geological
formations — characterization of soils of Kerala.

UNIT IV

Soil water - retention and potentials - soil maistconstants - movement of soil water
infiltration — percolation — permeability — draireag methods of determination of soil
moisture. Thermal properties of soils - soil tenabere - soil air - gaseous exchange
influence of soil temperature and air on plant gfow
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UNIT V
Soil colloids — properties — nature - types arghificance. Adsorption of ions - ion
exchange CEC and AEC - factors influencing ionhexge and its significance. Concept
of pH Soil acidity - brief overview of saline, sodand calcareous soils. Reclamation of
problemsoils Soil organic matter — compositionGarbon cycle - C: N ratio. Soil
biology — biomass — soil organisms and their bendfand harmful roles.
UNIT VI
Soil Fertility — nutrients of importance- availdtyi of nutrients to plants — soil
conditions favorable for plant growth- managemehtPlant Nutrition — Manures —
fertilizers- Biological N fixation — Biofertilisers Integrated Nutrient management-
Pollution from Agricultural lands -Concept of orgafarming.
Practical
i. Determination of bulk density and particle déysiaggregate analysis — soilstrength
il. Soil moisture determination - soil moisture stants — field capacity - infiltration
rate —

water holding capacity.
ii. Soil texture and mechanical analysis. Soil pemature
iv.Analytical chemistry — basic concepts - techmisjand calculations.
v.Collection and processing of soil for analysisrganic carbon, pH, EC, -
vi. Study of a soil profile — Identification of cks and minerals.
vii Estimation of CEC,- soil fertility evaluation
Suggested Readings
Biswas, T.D. and Mukherjee, S.K. 198Text Book of Soil Scienc€éata McGraw Hill
Publishing Co., New Delhi
Brady, N.C. 1990.Nature and Properties of Soilstd" Edn, Macmillian Publishing
Co. Inc., New York
Foth, H.D. and Turk, L. M. 1972Fundamental of Soil Science5” Edn. Wiley
Eastern Pvt. Ltd., New Delhi
Gupta, P.K. 2007. Soil, Plant, Water and Fe#ilizAnalysis. Published by
AGROBIOS (India), Jodpur
Jaiswal, P.C. 2006. Soil, Plantand Water Analysi<"® Edn. Kalyani Publishers,
ludhiyana
Das.D.K, 1997.Introductory Soil Scienc&alyani Publishers, New Delhi.
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Ph.D COURSES

1. SOILS 601 ADVANCES IN SOIL PHYSICS 2+0
Objective

To provide knowledge of modern concepts in soilguts.

Theory

UNIT |

Soil-water interactions, soil water potential, fezeergy and thermodynamic basis of
potential concept, chemical potential of soil wated entropy of the system.

UNIT II

Fundamentals of fluid flow, Poiseuilles law, Lagacequation, Darcy’s law in
saturated and unsaturated flows; development tdrdifitial equations in saturated and
unsaturated water flow, capillary conductivity atitfusivity; limitations of Darcy’s
law; numerical solution for one dimensional waten

UNIT 1l

Theories of horizontal and vertical infiltrationder different boundary conditions.
UNIT IV

Movement of salts in soils, models for miscible-imaible displacement, diffusion,
mass flow and dispersion of solutes and their smigtthrough differential equations;
break-through

curves.

UNIT V

Soil air and aeration, mass flow and diffusion gsses; thermal properties of soil, heat
transfer in soils, differential equation of heawi, measurement of thermal
conductivity of soil.

UNIT VI

Soil crust and clod formation; structural managenoémpuddled rice soils; soil
conditioning- concept, soils conditioners - typesaracteristics, working principles,
significance in griculture.

UNIT VII

Solar and terrestrial radiation measurement, dasisip and distribution in soil-crop
systems; prediction of evapotranspiration using@garamic and canopy temperature-
based models; canopy temperature and leaf diffugisistance in relation to plant
water deficit; evaluation of soil and plant wattatss using infra-red thermometer.
Suggested Readings

Baver LD, Gardner WH & Gardner WR. 19%&il PhysicsJohn Wiley & Sons.
Hanks and Ascheroft. 1988 pplied Soil PhysicsSpringer Verlag.

Hillel D. 1980.Applications of Soil Physic&cademic Press.

Hillel D. 1980.Environmental Soil Physs. Academic Press.

Indian Society of Soil Science 200undamentals of Soil Sciend8SS,New Delhi.
Kirkham D & Powers WL. 1972Advanced Soil PhysicgViley Interscience.

Lal R & Shukla MK. 2004Principles of Soil Physicdviarcel Dekker.

Oswal MC.1994So0il PhysicsOxford & IBH.

2. SOILS 602 ADVANCES IN SOIL FERTLITY 2+0
Objective

To provide knowledge of modern concepts of soiilfgr and nutrient use in crop
production.
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Theory

UNIT |

Modern concepts of nutrient availability; soil stodun and plant growth; nutrient
response functions and availability indices.

UNIT II

Nutrient movement in soils; nutrient absorptiongbgnts; mechanistic approach to
nutrient supply and uptake by plants; models fangformation and movement of
major micronutrients in soils.

UNIT Il

Chemical equilibria (including solid-solution eduila) involving nutrient ions in soils,
particularly in submerged soils.

UNIT IV

Modern concepts of fertilizer evaluation, nutriese efficiency and nutrient budgeting.
UNIT V

Modern concepts in fertilizer application; soiltfety evaluation techniques; role of
soil tests in fertilizer use recommendations; specific nutrient management for
precision agriculture.

UNIT VI

Monitoring physical, chemical and biological chasge soils; permanent manurial
trials and long-term fertilizer experiments; saibguctivity under long-term intensive
cropping; direct, residual and cumulative effectasftilizer use.

Suggested Readings

Barber SA. 1995So0il Nutrient Bioavailability John Wiley & Sons.

Barker V Allen & Pilbeam David J. 200Aandbook of Plant NutritionCRC / Taylor
& Francis.

Brady NC & Weil RR. 2002The Nature and Properties of Soils3th Ed.Pearson
Educ.

Cooke GW. 1979The Control of Soil FertilityCrossby Lockwood &Sons.

Epstein E. 198 Mineral Nutrition of Plants - Principles and Persgizesinternational
Potash Institute, Switzerland.

Kabata- Pendias Alina 200Trace Elements in Soils and Plan@RC / Taylor &
Francis.

Kannaiyan S, Kumar K & Govindarajan K. 20@lofertilizers Technolgy. Scientific
Publ.

Mortvedt JJ, Shuman LM, Cox FR & Welch RM. (Ed$991.

Micronutrients in Agriculture2nd Ed. Soil Science Society of America, Madison.
Prasad R & Power JF. 1990il Fertility Management for Sustainable Agricuéu
CRC Press.

Stevenson FJ & Cole MA. 199@ycles of Soil: Carbon, Nitrogen,Phosphorus,
Sulphur, MicronutrientsJohn Wiley & Sons.

Stevenson FJ. (Ed.). 198Ritrogen in Agricultural SoilsSoil Science Society of
America, Madison.

Tisdale SL, Nelson WL, Beaton JD & Havlin JL. 19%il Fertility and Fertilizers.
5th Ed. Macmillan Publ.

Wild A. (Ed.). 1988 Russell’'s Soil Conditions and Plant Growflith Ed.Longman
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3. SOILS 603 PHYSICAL CHEMISTRY OF SOILS 2+0

Objective

To impart knowledge about modern concepts of playsicemistry of soils and clays,
with emphasis on understanding the processes iaglabith practical significance.
Theory

UNIT |

Colloidal chemistry of inorganic and organic comeots of soils — their formation,
clay organic interaction.

UNIT Il

Predictive approaches for cation exchange equalibthermodynamics, empirical and
diffuse double layer theory (DDL) - relationshipa@ng different selectivity
coefficients; structure and properties of diffuseible layer.

UNIT 1l

Thermodynamics of nutrient transformations in sagionic and anionic exchange
and their models, molecular interaction.

UNIT IV

Adsorption/desorption isotherms - Langmuir adsorptsotherm, Freundlich
adsorption isotherm, normalized exchange isoth&&T, equation; selective and non-
selective adsorption of ions on inorganic surfa®d organic surfaces of soil materials
(citation of utility in agricultural system).

UNIT V

Common solubility equilibria - carbonates, ironaiand hydroxides, aluminum
silicate, aluminum phosphate; electrochemical prisgeeof clays (citation of examples
from agricultural use).

Suggested Readings

Bear RE. 1964Chemistry of the SoiDxford & IBH.

Bolt GH & Bruggenwert MGM. 1978Soil ChemistryElsevier.

Fried M & Broeshart H. 19650il Plant System in Relation to InorganicNutrition
Academic Press.

Greenland DJ & Hayes MHB. 198Chemistry of Soil Processekhn Wiley & Sons.
Greenland DJ & Hayes MHB. 1978hemistry of Soil Constituentdohn Wiley &
Sons.

Jurinak JJ. 197&hemistry of Aquatic Systeni¥ept. of Soil Science &
Biometeorology, Utah State Univ.

McBride MB. 1994 Environmental Chemistry of Soildxford Univ. Press.

Sparks DL. 1999Soil Physical Chemistry2nd Ed. CRC Press.

Sposito G. 1981The Thermodynamics of Soil Solutio@xford Univ. Press.

Sposito G. 1984The Surface Chemistry of So3xford Univ. Press.

Sposito G. 1989The Chemistry of Soil®©xford Univ. Press.

Stevenson FJ. 1994umus Chemistry2nd Ed. John Wiley.

van Olphan H. 19774ntroduction to Clay Colloid Chemistryohn Wiley & Sons.

4. SOILS 604 SOIL GENESIS AND MICROPEDOLOGY 2+0

Objective

To impart knowledge about the pedogenic processssilis and to acquaint with the
micro-pedological study of soil profile.

Theory

UNIT |

Pedogenic evolution of soils; soil composition ahdracterization.
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UNIT Il

Weathering and soil formation — factors and pedmgprocesses; stability and
weathering sequences of minerals.

UNIT 1l

Assessment of soil profile development by mineraiaigand chemical analysis.
UNIT IV

Micro-pedological features of soils — their struetufabric analysis, role in genesis and
classification.

Suggested Readings

Boul SW, Hole ED, MacCraken RJ & Southard RJ. 180l Genesis and
Classification.4th Ed. Panima Publ.

Brewer R. 1976Fabric and Mineral Analysis of Soildohn Wiley & Sons

5. SOILS 605 BIOCHEMISTRY OF SOIL ORGANIC MATTER 1+1

Objective

To impart knowledge related to chemistry and reactiof organic substances and their
significance in soils.

Theory

UNIT |

Organic matter pools in soil; composition and disttion of organic matter in soil and
its functions; environmental significance of hunscabstances; decomposition of
organic residues in soil in relation to organic t@at

pools.

UNIT II

Biochemistry of the humus formation; different patys for humus synthesis in soil;
soil carbohydrates and lipids.

UNIT Il

Nutrient transformation — N, P, S; trace metal natgon with humic substances,
significance of chelation reactions in soils.

UNIT IV

Reactive functional groups of humic substancespration of organic compounds by
clay and role of organic substances in pedogenic agmregation processes; clay-
organic matter complexes.

UNIT V

Humus - pesticide interactions in soil, mechanisms.

Practical

Estimation of soil organic matter - comparison iffiedlent methods.

Extraction of humus - Using different extractants

Fractionation of humus - Spectroscopic studiesharacterization

Fractionation of Soil N - total organic N, aming-&mino-sugar N, hydrolysable N -
Analysis of various functional groups.

Suggested Readings

Beck AJ, Jones KC, Hayes MHB & Mingelgrin U. 199¥3rganic Substances in Soil
and Water: Natural Constituents and their

Influences on Contaminant Behavi®oyal Society of Chemistry,London.

Gieseking JE. 197%0il Components/ol. 1.Organic ComponeniSpringer-Verlag.
Kristiansen P, Taji A & Reganold J. 20@Brganic Agriculture: A GlobalPerspective.
CSIRO Publ.

Magdoff F & Weil RR 2004.Soil Organic Matter in SustainableAgricultur€RC
Press.
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Mercky R & Mulongoy K. 1991 Soil Organic Matter Dynamics andSustainability of
Tropical Agriculture.John Wiley & Sons.

Paul EA. 1996Soil Microbiology and BiochemistnAcademic Press.

Stevenson FJ. 1994Humus Chemistry — Genesis, Composition andReactimim
Wiley & Sons.

6. SOILS 606 LAND USE PLANNING AND WATERSHED 2+0

MANAGEMENT

Objective

To teach the better utilization of land for agrtouhl purposes, and better management
of run-off or surplus/excessive rain-water in thatcbment area for agricultural
purposes in a watershed.

Theory

UNIT |

Concept and techniques of land use planning; fagoverning present land use.

UNIT Il

Land evaluation methods and soil-site suitabilixalaation for different crops; land
capability classification and constraints in apgticn.

UNIT I

Agro-ecological regions/sub-regions of India aneiticharacteristics in relation to crop
production.

UNIT IV

Water harvesting - concept, significance, typeghodology; use of harvested water in
agriculture to increase water productivity.

UNIT V

Watershed development/management - concept, olgscitharacterization, planning,
execution, community participation and evaluaticghabilitation of watershed; PRA,;
developing economically and ecologically sustaiaalaslgro-forestry systems for
watershed; case studies.

Suggested Readings

All India Soil and Land Use Survey Organisation A93%0il Survey ManuallARI,
New Delhi.

FAO. 1976 A Framework for Land Evaluatiotiandbook 32. FAO.

Sehgal JL, Mandal DK, Mandal C & Vadivelu S. 199@ro-Ecological Regions of
India. NBSS & LUP, Nagpur.

Soil Survey Staff 199&eys to Soil Taxonomgth Ed. USDA & NRCS, Washington,
DC.

USDA 1974.A Manual on Conservation of Soil and Water HandbobRrofessional
Agricultural Workers Oxford & IBH.

SOIL SCIENCE

List of Journals

» Advances in Agronomy

* Annals of Arid Zone

« Australian Journal of Agricultural Research

* Australian Journal of Soil Research

* Biology and Fertility of Soils

* Communications in Soil Science and Plant Analysis
* Clays and Clay minerals

» European Journal of Soil Science
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» Geoderma
« Indian Journal of Agricultural Sciences
* Journal of Plant Nutrition and Soil Science
« Journal of the Indian Society of Soil Science
* Nutrient Cycling in Agroecosystems
* Plant and Soil
* Soil and Tillage Research
* Soil Biology and Biochemistry
* Soil Science
* Soil Science Society of America Journal
* Soil Use and Management
» Water, Air and Soil Pollution
» Water Resources Research
Tropical Agriculture
Madras Agricultural Journal
Mysore Agricultural Journal

Suggested Broad Topics for Master’'s and Doctoral Reearch

» Degradation and restoration of soil as naturaluss®o

* Biochemistry of processes at the soil-root intezfac

 Impact of current agricultural practices and agesoitals on soil quality/biodiversity
* Integrated nutrient management for sustainablealgure

* Fertilizer use efficiency in different soil conditis/cropping systems

» Use of remote sensing and GIS as diagnostic teaidtural resource management
* Role of biological agents in soil productivity

* Modeling solute (salt, fertilizer, pesticides) tsport in soil

» Use of poor quality waters in Agriculture

* Solil testing and crop response

* Site-specific nutrient management and precisiorcatjure

* Nutrient dynamics in soil-plant system and modehngyient uptake

* Tillage and crop residue management in crop praaiuct

« Utilization of urban and industrial wastes/effluem Agriculture

* Management of problematic soils

 Impact of climate change on soil processes

* Micronutrients in soil, plant and human health

» Water management strategies in different croppystesns

» Simulation models for growth and production of eifnt crops

* Varietals response to soil salinity/ sodicity/ ments/ pollutants, etc

* Soil and water pollution - monitoring and control

» Genesis, formation and classification of soils

* Soil conservation, preservation and managemerdustainable agriculture
* Remediation of polluted and contaminated soils
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AGRICULTURAL METEOROLOGY

COURSE STRUCTURE - AT A GLANCE

CODE COURSE TITLE CREDITS

AGM 501* FUNDAMENTALS OF METEOROLOGY AND 2+1
CLIMATOLOGY

AGM 502* FUNDAMENTALS OF AGRICULTURAL 2+1
METEOROLOGY

AGM.503* MICROMETEOROLOGY 2+1

AGM 504* AGRO-METEOROLOGICAL MEASUREMENTS AND 1+2
INSTRUMENTATION

AGM 505 SOIL WATER BALANCE CLIMATOLOGY 2+1

AGM 506 CROP WEATHER MODELS 1+2

AGM 507 WEATHER MODIFICATION AND RISK 2+0
MANAGEMENT STRATEGIES

AGM 508 PRINCIPLES OF REMOTE SENSING AND ITS 2+1
APPLICATIONS IN AGRICULTURE

AGM 509 APPLIED AGRICULTURAL CLIMATOLOGY 1+2

AGM 591 MASTER'S SEMINAR 1+0

AGM 599 MASTER'S RESEARCH 20

AGM 510 CLIMATE CHANGE AND SUSTAINABLE 2+1
DEVELOPMENT

AGM 511 ADVANCES IN AGROCLIMATOLOGY 2+1

AGM 512 WEATHER, CLIMATE AND LIVESTOCK 2+1

*Compulsory for Master’'s programme
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1.AGM 501 FUNDAMENTALS OF METEOROLOGY AND 2+1
CLIMATOLOGY

Objective
To impart theoretical and practical knowledge ofgbal processes occurring in
atmosphere and techniques used in meteorology.
Theory
UNIT |
Solar radiation and laws of radiation; greenhoufect albedo, and heat balance of the
earth and atmosphere; variation of pressure angédrmture with height, potential
temperature, pressure gradient, cyclonic and aitnic motions; geostropic and
gradient winds; equations of motion; general cmtoh, turbulence, vorticity,
atmospheric waves.
UNIT Il
Gas laws, laws of thermodynamics and their apptinab atmosphere; water vapour in
the atmosphere, various humidity parameters and ih&errelationships; vapour
pressure, psychrometric equation, saturationdeftability and instability conditions
in the atmosphere.
UNIT Il
Lapse rates-ascent of dry and moist air, condemgatiouds and their classification;
evaporation and rainfall; the hydrological cyclese@pitation processes, artificial
rainmaking, thunderstorms and dust storm; hazet, ritig, and dew; air masses and
fronts; tropical and extra-tropical cyclones.
UNIT IV
Effect of earth's rotation on zonal distribution rafliation, rainfall, temperature, and
wind; the trade winds, equatorial trough and itsvement; the SE Asia monsoon.
UNIT V
Crop weather charts, calenders and diagrams; wetihecasting importance, types,
tools, and modern techniques of weather forecgdiihijino, la Nino and ENSO.
UNIT VI
Instruments for measurement of meteorological efemeé\gromet observatory;
measures of central tendency and dispersion, ebior| regression, moving average
probability and their distribution function; watendgeting; synoptic, numerical,
graphical, spatial analysis of weather systemschadts technique.
Practical

» Agromet observatory- different classes of obsemesdqA, B, C)

» Site selection and installation procedures for metegical instruments

* Measurement of weather parameters.

* Reading and recording, calculation of daily, weekipnthly means.

» Totals of weather data.

» Climatic normals, weather chart preparation andtifleation of low pressure

systems and ridges.
» Statistical technique for computation of normalsying average, marton chain
model etc.

Suggested Readings
Barry RG & Richard JC. 200&tmosphere, Weather and Climatailor & Fransics
Group.
Bishnoi OP. 2007Principles of Agricultural MeteorologyOxford Book Co.
Ghadekar SR. 200Meteorology Agromet Publ.
Mcllveen R. 1992Fundamentals of Weather and Clima@hapman & Hall.
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Petterson S. 195&troduction to MeteorologyMcGraw Hill.

Rao, GSLHVP. 2008. Agricultural Meteorology, PHIlareing Pvt Ltd., New Delhi
Rao, GSLHVP, Rao, GGSN, Rao, VUM and Ramakrishna2f88. Climate Change
and Agriculture over India. KAU-ICAR Publication.

Trewartha Glenn T. 1954n Introduction to ClimateMcGraw Hill.

2. AGM 502 FUNDAMENTALS OF AGRICULTURAL METEOROLOG Y 2+1

Objective
To impart the theoretical and practical knowled§plo/sical processes occurring in
relation to plant and atmosphere with advancednigcies.
Theory
UNIT |
Meaning and scope of agricultural meteorology; congmts of agricultural
meteorology; role and responsibilities of agrictdtiumeteorologists.
UNIT Il
Importance of meteorological parameters in agngatlt efficiency of solar energy
conversion into dry matter production; meteorolagidactors in photosynthesis,
respiration and net assimilation; basic principésvater balance in ecosystems; soil-
water balance models and water production functions
UNIT Il
Crop weather calendars; weather forecasts for @gure at short, medium and long
range levels; agromet advisories, preparation,edigsation and economic impact
analysis; use of satellite imageries in weatheedasting; synoptic charts and synoptic
approach to weather forecasting.
UNIT IV
Concept, definition, types of drought and theirszs) prediction of drought; crop water
stress index, crop stress detection; air polluéiod its influence on vegetation.
UNIT V
Meteorological aspects of forest fires and theintoa; concepts of mechanistic and
deterministic models; general features of dynamieald statistical modeling
techniques; weather data and phenology-based api®#0 crop modeling; validation
and testing of models.
UNIT VI
Climatic change, green house effect, CO2 increglebal warming and their impact on
agriculture; concept and types of drought; climeltessification, agro-climatic zones
and agro-ecological regions of India.
Practical

* Preparation of crop weather calendars.

* Development of simple regression models for weathest and disease relation

in different crops.

* Preparation of weather based agro-advisories.

* Use of automated weather station (AWS)
Suggested Readings
Bishnoi OP. 2007Principles of Agricultural MeteorologyOxford Book Co.
Kakde JR. 1985Agricultural Climatology Metropolitan Book Co.
Varshneya MC & Pillai PB. 2003.ext Book of Agricultural MeteorologiCAR.
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3. AGM 503 MICROMETEOROLOGY 2+1
Objective
To impart the theoretical and practical knowleddeloysical processes occurring in
lower atmosphere.
Theory
UNIT |
Properties of atmosphere near the earth's surtaadiange of mass momentum and
energy between surface and overlaying atmosphedhaage coefficient, similarity
hypothesis, shearing stress, forced and free ctionec
UNIT Il
Molecular and eddy transport of heat, water vamnd momentum, frictional effects,
eddy diffusion, mixing; temperature instability,r gollution; microclimate near the
bare ground, unstable and inversion layers, vanaiin microclimate under irrigated
and rainfed conditions, soil moisture and tempeeatariation with depth; Richardson
number, Raymonds analogy, Exchange coefficients.
UNIT 1l
Micrometeorology of plant canopies; distribution ®mperature, humidity, vapour
pressure, wind and carbon dioxide; modification noicroclimate due to cultural
practices, intercropping; radiation distributiondautilization by plant communities,
leaf temperature and its biological effects; influe of topography on microclimate;
shelter belts and wind breaks, microclimate in lplant area of meadows and grain
fields, microclimate within forests, glass house @iastic house climates; instruments
and measuring techniques in micrometeorology.
UNIT IV
Effects of ambient weather conditions on growthyalleoment and yield of crops;
measurement of global and diffuse radiation; meament of albedo over natural
surfaces and cropped surfaces; net radiation measmt at different levels; PAR
distribution in plant canopies and interceptionnavitemperature and humidity profiles
in (a) short crops and (b) tall crops; energy betaaver crops and LAI and biomass
estimation; remote sensing in relation to microroeggy.
Practical

» Micrometerological measurements in crop canopies

* Quantification of crop microclimate

» Determination of ET and its computation by differerethods
Suggested Readings
Arya S Pal. 1988ntroduction to MicrometeorologyAcademic Press.
Bishnoi OP. 2007Principles of Agricultural MeteorologyOxford Book Co.
Gates DM. 1968Energy Exchange in the BiosphetdNESCO.
Goudriaan J. 198 rop Micrometeorology: A Simulation Studcientific Publ.
Grace J. 198®lant Atmospheric Relationships: Outline StudieEaology Chapman
& Hall.
Gupta PL & Rao VUM. 200CPractical Manual on Micrometeorologypept. of Agril.
Meteorology, CCS HAU Hisar, India.
Jones HG. 1992Plants and MicriclimateCambridge Univ. Press.
Munn RE. 1970Biometeorological Method#\cademic Press.
Rosenberg NJ. 197Microclimate — The biological Environmelohn Wiley & Sons.
Sellers W. 196 7Physical ClimatologyThe University of Chicago Press.
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4.AGM 504 AGRO-METEOROLOGICAL MEASUREMENTS AND 1+ 2
INSTRUMENTATION

Objective
To impart the theoretical and practical knowledfenstruments/equipments used for
measurement of agro-meteorological variables.
Theory
UNIT |
Fundamentals of measurement techniques; theory waodking principles of
barometers, thermometers, psychrometers, hair ey, thermohygrograph;
exposure and operation of meteorological instrusiequipments in agromet
observatories.
UNIT II
Radiation and temperature instruments: workinggypies of albedometer, photometer,
spectro-radiometer, sunshine recorder, dew recogdentum radiation sensors,
pressure bomb apparatus, thermographs, and irdrdeeemometer.
UNIT Il
Precipitation and dew instruments: working prinegpbf rain gauge, self recording rain
gauge, Duvdevani dew gauges.
UNIT Il
Wind instruments: working principles of anemometand vane, anemograph.
UNIT IV
Evapotranspiration and photosynthesis instrumemtsking principles of lysimeters,
open pan evaporimeters, porometer, photosynthgstiers, leaf area meter.
UNIT V
Soil thermometers, soil heat flux plates, instrutedar measuring soil moisture.
UNIT VI
Automatic weather station — data logger and sensars-sensors for measurement of
weather variables; computation and interpretatiotata.
Practical

* Working with the above instruments in the meteagaal observatory taking

observations of relevant parameters.
» Computation / interpretation of the data

Suggested Readings

Anonymous. 1987Instructions to Observers at Surface Observatorieart I, IMD,
New Delhi.

Byers HR. 195%eneral MeteorologyMcGraw Hill.

Ghadekar SR. 200Practical Meteorology: Data Acquisition Techniquésstruments
and MethodsAgromet Publ.

Middleton WE & Spilhaws AF. 1962Meteorological DepartmentUniversity of
Toronto Press.

Rao, GSLHVP. 2008. Agricultural Meteorology, PHIlareing Pvt Ltd., New Delhi
Rao, GSLHVP, Rao, GGSN, Rao, VUM and Ramakrishna2f88. Climate Change
and Agriculture over India. KAU-ICAR Publication.

Tanner CB. 1973asic Instrumentation and Measurements for PlantifBmment and
Micrometeology University of Wisconsin, Madison.
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5.AGM 505 SOIL WATER BALANCE CLIMATOLOGY 2+1

Objective
To impart the theoretical and practical knowled§&® estimation and measurements.
Theory
UNIT |
Basic Laws of radiation; radiation interaction wglant environment; energy balance
in atmosphere, crop canopy.
UNIT II
Atmosphere near the ground; laminar and turbulemts; wind profile near the
ground.
UNIT Il
Theories of evapotranspiration and their comparis@mrodynamic, eddy correlation,
energy balance, water balance and other methods, dpplication under different
agroclimatic conditions; concepts of potentialerehce and actual evapotranspiration -
modified techniques.
UNIT IV
Influence of microclimatic, plant, soil and cultufactors; techniques of lysimetry in
measuring actual evapotranspiration.
UNIT IV
Yield functions; water use efficiency and schedylimf irrigation based on
evapotranspiration; water use efficiency and amgpirants, Kc values and their use,
dry matter yield ET functions; radiation instrumgntadvanced techniques for
measurement of radiation and energy balance; catipntof KC values and their use;
estimation of evapotranspiration through satelitieageries — MODIS, TERRA,
AQUA, AVHRR, NOVA etc.; modeling for potential ET &eference ET, and ET
through remote sensing.
Practical

* Measurement and evaluation of radiation components

 Computation and comparison of evapotranspirationdifferent methods -

energy balance method, aerodynamic method, Penre#itod) remote sensing
and other methods
* Measurement of wind and temperature profiles neagtound

Suggested Readings

Bishnoi OP. 2007Principles of Agricultural MeteorologyOxford Book Co.

Burman R & Pochop LO. 1994&vaporation, Evapotranspiration and Climatic Data
Elsevier.

Grace J.1983lant Atmospheric Relationships: Outline Studie&€aology Chapman
& Hall.

Mavi HS & Graeme J Tupper 200Agrometeorology: Principles and Applications of
Climate Studies in Agricultur&he Haworth Press.

Murthy VRK. 2002.Basic Principles of Agricultural MeteorologgS Publ.

Ram Niwas, Diwan Singh & Rao VUM. 200Bratical Manual on Evapotranspiration
Dept. of Agril. Meteorology, CCS HAU Hisar.

Rosenberg NJ, Blad BL & Verma SB. 198Bicroclimate — The Biological
EnvironmentJohn Wiley & Sons.
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6. AGM 506 CROP WEATHER MODELS 1+2

Objective
To impart the theoretical and practical knowled§eavious models for estimation of
crop weather responses.
Theory
UNIT |
Principles of crop production; evaluation of cr@sponses to weather elements; impact
of natural and induced variability of climate omgrproduction.
UNIT Il
Empirical and statistical crop weather models thpplication with examples;
regression models- incorporating weather, soiltpdaad other environmental related
parameters and remote sensing inputs; growth aatd grediction models; crop
simulation models, e. g. CERES, WOFOST, SPAW, REBOATGROW etc.;
forecasting of pests and diseases; verificatiolifyredion and validation of models.
Practical

 Working with statistical and simulation models, D¥&S models,

BRASSICA, RESCAP etc.

Suggested Readings
Bishnoi OP. 2007Principles of Agricultural MeteorologyOxford Book Co.
DeWit CT, Brouwer R & de Vries FWTP. 1970. The Siation of Photosynthetic
Systems. pp. 7-70. IiRrediction and Measurement of Photosynhetig\vigt Proc. Int.
Biological Programme Plant Physiology Tech. Meefingbon PUDOC. Wageningen.
Duncan WG. 1973. SIMAI- A Model Simulating GrowthdaYield in Corn. In:The
Application of Systems Methods to Crop Produci{iDoN. Baker, Ed.). Mississippi
State Univ. Mississipi.
Frere M & Popav G. 1979Agrometeorological Crop Monitoring and Forecasting
FAO.
Hanks RJ. 1974. Mode for Predicting Plant Yieldrgkienced by Water Uségron.
J.66: 660-665.
Keulen H Van & Seligman NG. 1986imulation of Water Use, Nitrogen Nutrition and
Growth of a Spring Wheat Crofimulation Monographs. PUDOC, Wageningen.

7. AGM 507 WEATHER MODIFICATION AND RISK 2+0
MANAGEMENT STRATEGIES

Objective

To impart the theoretical and practical knowledgeeather modification techniques

with risk management strategies.

Theory

UNIT |

Historical reviews of weather modification, presstdatus of weather modification for
agriculture; atmospheric composition and green éeatfifect.

UNIT Il

Theories of weather modification; scientific advesi@n clouds and electrical behavior
of clouds; hails suppression, dissipation of fogdification of frost intensity and
severe storms; shelter belts and wind breaks, raglahd anti-transpirants; protection
of plants against climatic hazards; air and wat#iugion; meteorological conditions in
artificial and controlled climates - green, plastgtass and animal houses etc.
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UNIT 1l

Risks in agricultural production, history of weatlaad climate as accepted risk factors
in agriculture in the continent/region/country/swgion concerned and the related
documented risk concepts; history and trends adraef strategies towards such risks in
the same continent region/country/sub-region; pexpeess for weather and climate
risks.

UNIT IV

Risks of droughts; monitoring, prediction and prai@n of drought; drought proofing
and management; modern tools inlcuidng remote sgrend GIS in monitoring and
combating droughts.

UNIT VI

Risk characterization - definitions and classificat of risks; characterization of
weather and climate related risks in agriculturgtewn related risks; radiation/heat
related risks; air and its movement related ridkemass related risks; social and
economic risk factors related to weather and ckémat

UNIT VII

Approaches and tools to deal with risks - historynethods for weather and climate
related risk assessments in the continent/regiontcg/'subregion concerned and their
documented evidence of application to agricultéeaiing systems; strategies of
dealing with risks- mitigating practices before wcence; preparedness for the
inevitable; contingency planning and responsesisties risk mainstreaming.

UNIT VIII

Perspectives for farm applications - farm applomadi not yet dealt with, such as
making risk information products more client friggp@nd transfer of risk information
products to primary and secondary users of sudbrrmmtion; heterogeneity of rural
people in education, income, occupation and infeionademands and consequences
for risk information products and their transferivelihood-focused support,
participation and community perspectives; challsnige developing coping strategies
including transferring risks through insurance scés.

UNIT IX

Challenges to coping strategies - combining chgherto disaster risk mainstreaming,
mitigation practices, contingency planning and oesgs, basic preparedness;
preparedness approaches reducing emergency retiegsities; the role that insurances
can play in risk spreading and transfer; quantifocaof risk in agricultural systems
associated with weather and climate; methods &k aissessment and application to
agricultural systems of local and regional interegiplication of risk management
approaches to problems associated with weathexclandte problems; application of
methods that permit the incorporation of seasondllang-term forecasts into the risk
assessment models.

Suggested Readings

Anonymous 2003.Critical Issues in Weather Modification ResearchaRb of
Atmoshperic Science and Climaiational Research Council, USA.

Bishnoi OP. 2007Principles of Agricultural MeteorologyOxford Book Co.

Chritchfield HJ. 1994General ClimatologyPrentice Hall.

Lenka D. 1998Climate, Weather and Crops in Indidalyani.

Mavi HS & Graeme J Tupper 200Agrometeorology: Principles and Applications of
Climate Studies in Agricultur&he Haworth Press.

Mavi HS. 1994.Introduction to AgrometeorologyOxford & IBH. Menon PA. 1989.
Our WeatherNational Book Trust.

Pearce RP. 200R/eteorology at the MillenniunAcademic Press.

Rao, GSLHVP. 2008. Agricultural Meteorology, PHIldreing Pvt Ltd., New Delhi
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Rao, GSLHVP, Rao, GGSN, Rao, VUM and Ramakrishna2f88. Climate Change
and Agriculture over India. KAU-ICAR Publication.

Rosenberg NJ, Blad BL & Verma SB. 198®icroclimate — The Biological
EnvironmentJohn Wiley & Sons.

Samra JS, Pratap Narain, Rattan RK & Singh SK. 2D@&ught Management in India
Bull. Indian Society of Soil Science 24, ISSS, Nealhi.

8.AGM 508 PRINCIPLES OF REMOTE SENSING AND ITS 2+1
APPLICATIONS IN AGRICULTURE

Objective
To impart the theoretical and practical knowledfeemote sensing principles and
their use to estimate of agro-meteorological vaesb
Theory
UNIT |
Basic components of remote sensing- signals, sem@sw sensing systems; active and
passive remote sensing.
UNIT II
Characteristics of electromagnetic radiation arsdinteraction with matter; spectral
features of earth's surface features; remote semsosisible, infrared and microwave
regions.
UNIT Il
Imaging and non-imaging systems; framing and scanrsystems; resolution of
sensors; sensor platforms, their launching and texaamce.
UNIT IV
Data acquisition system, data preprocessing, stoaagl dissemination; digital image
processing and information extraction.
UNIT V
Microwave remote sensing; visual and digital imaderpretation; introduction to GIS
and GPS.
UNIT VI
Digital techniques for crop discrimination and iti&oation; crop stress detection - soil
moisture assessment, inventory of ground watersaellite measurement of surface
soil moisture and temperature; drought monitorignitoring of crop disease and pest
infestation.
UNIT VII
Soil resource inventory; land use/land cover mappand planning; integrated
watershed development; crop yield modeling and proguction forecasting.
Practical

* Acquisition of maps

» Field data collection

* Map and imagery scales

* S/W and H/W requirements and specifications foraensensing

» Data products, their specifications, media typasa thputs, transformation,

display types, image enhancement

* Image classification methods

» Evaluation of classification errors

* Crop discrimination and acreage estimations

» Differentiation of different degraded soils

* Time domain reflectometry

» Use of spectrometer and computation of vegetatidites
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» Demonstration of case studies
* Hands on training
Suggested Readings
Bishnoi OP. 2007Principles of Agricultural MeteorologyOxford Book Co.
Colwell RN. (Ed). Manual of Remote Sensingols. 1, Il. Am. Soc. Photogrammetry,
Virginia.
Curan PJPrinciples of Remote Sensirf§LBS/Longman.
Georg Joseph 200bundamentals of Remote Sensidgiversity Press (India).
Jain AK. 1989Fundamentals of Digital Image Processifyentice Hall of India.
Narayan LRA. 1999Remote Sensing and its Applicatio®scar Publ.
Patel AN & Surender Singh 200&Remote Sensing: Principles and Applications
Scientific Publ.

9.AGM 509 APPLIED AGRICULTURAL CLIMATOLOGY 1+2

Objective
To impart the theoretical and practical knowleddecomputation of different bio-
parameters and their applications in the agriceltur
Theory
UNIT |
Climatic statistics: measures of central tendenag wariability, skewness, kurtosis,
homogeneity, correlation, regression and movingages; probability analysis using
normal, binomial, Markov-chain and incomplete gamaistribution; parametric and
non parametric tests; assessment of frequencysastlous events.
UNIT II
Hydrological cycle: precipitation intensity, evaption, infiltration, runoff, soil storage
and hydrological balance.
UNIT 1l
Climatic water budget: potential and actual evegpupiration and their computation;
measurement of precipitation, calculation of watemplus and deficit; computation of
daily and monthly water budget and their applicgadioassessment of dry and wet
spells, available soil moisture, moisture adequadgx and their applications.
UNIT IV
Thermal indices and phenology: cardinal temperatuneat unit and growing degree
day concepts for crop phenology, crop growth andeld@ment; insect-pest
development; crop weather calendars; agroclimatjcirement of crops.
UNIT V
Bioclimatic concepts: evaluation of human comfargmfort indices (temperature,
humidity index and wind chill) and clothing insutat; climate, housing and site
orientation; climatic normals for animal production
Practical
» Use of statistical approaches in data analysis
» Preparation of climatic water budget
» Estimation of agro-meteorological variables usimgjdrical records
* Degree day concept and phenology forecasting agwhpation of crop calendar
» Evaluation of radiation, wind and shading effects Site selection and
orientation
» Study of weather-pest and disease interactiongulegion of continentality
factors; calculation of comfort indices and pregiaraof climograph.
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Suggested Readings

Anonymous 1980CRISAT Climatic Classification — A Consultation éfiag
ICRISAT.

Bishnoi OP. 2007Principles of Agricultural MeteorologyOxford Book Co.

Lal DS. 1989Climatology Chaitanya Publ. House.

Mather JR. 197 ANork Book in Applied Climatologniv. of Delware, New Jersey.
Mavi HS & Tupper Graeme J. 2004grometeorology: Principles and Applications of
Climate Studies in Agriculturdhe Haworth Press.

Raj Singh, Diwan Singh & Rao VUM. 2008vianual on AppliedAgricultural
Climatology Dept of Agril Meteorology, CCS HAU, Hisar, India.

Rao, GSLHVP. 2008. Agricultural Meteorology, PHIldreing Pvt Ltd., New Delhi
Rao, GSLHVP, Rao, GGSN, Rao, VUM and Ramakrishna2f88. Climate Change
and Agriculture over India. KAU-ICAR Publication.

Subramaniam VP. 197Tncidence and Spread of Continental DrougitMO/IMD
Report No. 2, WMO, Geneva, Switzerland.

Thompson R. 199Applied Climatology: Principles and PracticRoutledge.

Walter J Saucier 200®rinciples of Meteorological Analysi®over Phoenix Eds.

10. AGM 510 CLIMATE CHANGE AND SUSTAINABLE 2+1

DEVELOPMENT
Objective
To impart the theoretical and practical knowledgelionate change and their sources.
Theory
UNIT |

Climate change and global warming: definitionseshis; causes of climate change and
global warming; greenhouse gases, ozone deplepast records, present trends,
extreme weather events and future projectionspmastnical predictions: lunar cycle,
sunspot cycle, soil-lunar tides, Chandlers compenrsablocking highs.

UNIT Il

Impacts of climate change on various systems: itspaesulting from projected
changes on agriculture and food security; hydrolagy water resources; terrestrial and
freshwater ecosystems; coastal zones and marirsystems; human health; human
settlements, energy, and industry; insurance aterotinancial services; climate
change and crop diversification, loss of biodivgrsmicrobes and pest dynamics;
climate change and storage, climate change and meadgement.

UNIT 1l

Sensitivity, adaptation and vulnerability: systens@nsitivity, adaptive capacity and
vulnerability to climate change and extreme weatbeents; regional scenarios of
climate change and variability.

UNIT IV

Mitigation strategies for sustainable developmenternational policies, protocols,
treaties for reduction in greenhouse gases anagamissions; carbon sequestration;
carbon credit; clean development mechanism (CDM)land use, land use change and
forestry mechanism, alternate energy sources etc.

UNIT V

Agricultural food security: reduction in carbon aGtHG emission; fuel conservation
and reduction in energy use, conservation tilldgefuels for fossil fuels, reduction in
machinery use etc; increasing carbon sinks; resocwaservation technologies, mixed
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rotations of cover and green manure crops, minmazaof summer fallow and no

ground cover periods etc.

Practical

» Case studies on various climatic projections amequences thereof in relation to
agriculture

» Advance methodology of assessing the impact ofatknchange on crops

Suggested Readings

Anonymous.Clean Development Mechanism: Building Internatiofalblic-Private

Partnership under Kyoto ProtocdUNEP, UNDP Publ.

Anonymous. IPCC Assessment Reports on Climate Change (20007).280VMO,

UNEP Publ.

Bishnoi OP. 2007Principles of Agricultural MeteorologyOxford Book Co.

Jepma CJ & Munasinghe M. 1998limate Change Policy: Facts, Issues and Analysis

Cambridge Univ. Press.

Mintzer IM. 1992.Confronting Climate Change: Risks, Implications dResponses.

Cambridge Univ. Press.

Pretty J & Ball A. 2001Agricultural Influence on Carbon Emission and Sexfragtion:

A Review of Evidence and the Emerging Trading @ptidniv. of Essex.

Pretty JN. 1995Regenerating Agriculture: Policies and Practices &ustainable and

Self RelianceEarthscan.

Rao, GSLHVP. 2008. Agricultural Meteorology, PHIldreing Pvt Ltd., New Delhi

Rao, GSLHVP, Rao, GGSN, Rao, VUM and Ramakrishna2f88. Climate Change

and Agriculture over India. KAU-ICAR Publication.

Salinger J, Sivkumar MVK & Motha RP. 200fcreasing Climate Variability of

Agriculture and ForestrySpringer.

Sinha SK. 1998Dictionary of Global Climate Chang€ommonwealth Publ.

11.AGM 511 ADVANCES IN AGROCLIMATOLOGY 2+1

Objective

To impart the theoretical and practical knowleddecomputation of different bio-
parameters and their applications in the agriceltur

Theory

UNIT |

Climatic statistics: measures of central tendenog waariability, skewness, kurtosis,
homogeneity, correlation, regression and movingages; probability analysis using
normal, binomial, Markov-chain and incomplete gamaistribution; parametric and
non parametric tests; assessment of frequencysastlous events.

UNIT Il

Hydrological cycle: precipitation intensity, evaption, infiltration, runoff, soil storage
and hydrological balance.

UNIT Il

Climatic water budget: potential and actual evagupiration and their computation;
measurement of precipitation, calculation of watemplus and deficit; computation of
daily and monthly water budget and their applicagioassessment of dry and wet
spells, available soil moisture, moisture adequadgx and their applications.

UNIT IV

Thermal indices and phenology: cardinal temperatuneat unit and growing degree
day concepts for crop phenology, crop growth andelbpment; insect-pest
development; crop weather calendars; agroclimatjairement of crops.
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UNIT V
Bioclimatic concepts: evaluation of human comfargmfort indices (temperature,
humidity index and wind chill) and clothing insutat; climate, housing and site
orientation; climatic normals for animal production
Practical
» Use of statistical approaches in data analysis
» Preparation of climatic water budget
» Estimation of agro-meteorological variables usimgjdrical records
» Degree day concept and phenology forecasting agwhpation of crop calendar
» Evaluation of radiation, wind and shading effects gite selection and
orientation
» Study of weather-pest and disease interactiongulegion of continentality
factors; calculation of comfort indices and pregiaraof climograph.
Suggested Readings
Anonymous 1980CRISAT Climatic Classification — A Consultation éfiag
ICRISAT.
Bishnoi OP. 2007Principles of Agricultural MeteorologyOxford Book Co.
Lal DS. 1989Climatology Chaitanya Publ. House.
Mather JR. 197ANork Book in Applied ClimatologWniv. of Delware, New Jersey.
Mavi HS & Tupper Graeme J. 2004grometeorology: Principles and Applications of
Climate Studies in Agriculturdhe Haworth Press.
Raj Singh, Diwan Singh & Rao VUM. 2008vlanual on AppliedAgricultural
Climatology Dept of Agril Meteorology, CCS HAU, Hisar, India.
Rao, GSLHVP. 2008. Agricultural Meteorology, PHIldreing Pvt Ltd., New Delhi
Rao, GSLHVP, Rao, GGSN, Rao, VUM and Ramakrishna2f88. Climate Change
and Agriculture over India. KAU-ICAR Publication.
Subramaniam VP. 197Tncidence and Spread of Continental DrougitMO/IMD
Report No. 2, WMO, Geneva, Switzerland.
Thompson R. 199Applied Climatology: Principles and PracticRoutledge.
Walter J Saucier 200®rinciples of Meteorological Analysi®over Phoenix Eds.

12.AGM 512 WEATHER, CLIMATE AND LIVESTOCK 2+1

Objective

To impart the theoretical and practical knowledgeeather, climate for livestock
management.

Theory

UNIT |

Thermal balance in animals; energy exchange preseasthe skin of the animals and
the need for the maintenance of thermal balanteeimnimals.

UNIT II

Effects of weather on animal production, loss ofawdrom the body, growth rate and
body weight, reproduction, grazing habit, food k&tamilk production, sun burns and
photosensitive disorders.

UNIT Il

Meteorological conditions prevailing in glass-hougeeen house, animal shed, poultry
house and grain storage barns; heating, coolingventllation of these structures as
governed by meteorological factors.
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UNIT IV
Weather and animal diseases and parasites; diseageailtry and its relation with
weather and thermal comfort.
UNIT V
Management of livestock to reduce greenhouse gé&siem.
Practical

* Measurement of temperature, humidity, net radiation

» Calculation of animal comfort zone index

» Radiation of animal farm house and body

» Estimation of enegy fluxes on body

* Measurements of CO2 and methane in animal farmehous
Suggested Readings
Kaiser HM & Drennen TE. (Eds). 1993gricultural Dimensions of Global Climate
Change St. Lucie Press, Florida.
Monteith L & Unsworth M. 2007 Principles of Environmental Physic€™® Ed.
Academic Press.
Takahashi J, Young BA, Soliva CR & Kreuzer M. 20@eenhouse Gases and
Animal Agriculture.Proc. 1st International Conference on Greenhousgessand
Animal Agriculture.
Tromp SW. 1980Biometeorology. The Impact of the Weather and Gbénoaa Humans
& their Environment. (Animals & PlantsiHeyden & Son Ltd.

List of Journals
e Agricultural and Forest Meteorology
» Agricultural Systems
* Agricultural Systems and Information Technology Iséstter
* Agronomy Journal
* Atmospheric Research
» Canadian Water Resource Journal, Ottawa
* Climate Dynamics
» Climate Research
* Climatic Change
» Computers and Electronics in Agriculture
» Crop Science
» Ecological Modelling
* Environmental Monitoring and Assessment
* GIS India
* Hydrology Journal
* Indian Journal of Environmental Protection
* International Journal of Climatology
* International Journal of Remote Sensing
» ltalian Journal of Agrometeorology
» Journal of Agricultural Meteorology
» Journal of Agrometeorology
» Journal of Applied Meteorology
* Journal of Applied Hydrology
» Journal of Applied Meteorology and Climatology
* Journal of Earth Systems Science
» Journal of Hydrologic Engineering
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Journal of Hydrometeorology

Journal of Weather Modification Association
Mausam

Monthly Climatological Data for the World
Photonirwachak

Pollution Research

Remote Sensing of Environment
Vatavaran

Vayu Mandal

Water Resource Research

Weather

Weather and Forecasting

WMO Bulletin

74



v PLANT BREEDING AND GENETICS
COURSE STRUCTURE — AT A GLANCE
CODE COURSE TITLE CREDITS
GP501* PRINCIPLES OF GENETICS 2+1
GP502* CELL BIOLOGY AND CYTOGENETICS 2+1
GP503* PRINCIPLES OF PLANT BREEDING 2+1
GP504* PRINCIPLES OF QUANTITATIVE GENETICS 2+1
GP505 MUTAGENESIS AND MUTATION BREEDING 2+1
GP506 POPULATION GENETICS 1+1
GP507 HETEROSIS BREEDING 1+1
GP508* MOLECULAR GENETICS 2+1
GP509* BIOTECHNOLOGY FOR CROP IMPROVEMENT 2+1
GP510 BREEDING FOR BIOTIC AND ABIOTIC STRESS RESISTANCE2+1
GP511 BREEDING CEREALS, FORAGES AND SUGARCANE 2+1
GP512 BREEDING LEGUMES, OILSEEDS AND FIBRE CROPS 2+1
GP513 BREEDING FOR QUALITY TRAITS 1+1
GP514 GENE REGULATION AND EXPRESSION 2+0
GP515 MAINTENANCE BREEDING, CONCEPTS OF VARIETY 1+1
RELEASE AND SEED PRODUCTION
GP 516@ | GERMPLASM COLLECTION, EXCHANGE AND 2+1
QUARANTINE
GP 517 DATA BASE MANAGEMENT, EVALUATION AND 2+1
UTILIZATION OF PGR
GP518 BREEDING FOR TROPICAL CROPS 1+1
GP519 INTELLECTUAL PROPERTY RIGHTS AND PLANT 2+0
BREEDING
GP520*** | GENETICS 2+0
GP591 MASTER'’S SEMINAR 140
GP599 MASTER’'S RESEARCH 0+20
Ph D cees
GP601 PLANT GENETIC RESOURCES AND THEIR UTILIZATION 2+0
GP602 ADVANCES IN QUANTITATIVE GENETICS 2+1
GP603** | GENOMICS IN CROP IMPROVEMENT 2+1
GP604** | MOLECULAR AND CHROMOSOMAL MANIPULATIONS IN 2+0
CROP
IMPROVEMENT
GP605** | ADVANCED PLANT BREEDING SYSTEMS 2+0
GP606 CROP-EVOLUTION 2+0
GP607 BREEDING DESIGNER CROPS 2+1
GP608 ADVANCES IN BREEDING OF MAJOR CROPS 3+0
GP609 MICROBIAL GENETICS 2+1
GP610@ | IN SITUAND EX SITUCONSERVATION OF GERMPLASM 2+1
@
GP 691 DOCTORAL SEMINAR | 140
GP 692 DOCTORAL SEMINAR I 140
GP 699 DOCTORAL RESEARCH 45

*Compulsory for Master's programme

*** only for Agricultural Statistics Students
@Cross listed with SST 515

** Compulsory for Ph. D. programme
@@ Cross listed with SST 602
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1.GP 501 PRINCIPLES OF GENETICS 2+1

Objective

This course is aimed at understanding the basiceia of genetics, helping students
to develop their analytical, quantitative and pewblsolving skills from classical to
molecular genetics.

Theory

UNIT |

Beginning of genetics; Early concepts of inherignMendel's laws; Discussion on
Mendel's paper, Chromosomal theory of inheritance.

UNIT Il

Multiple alleles. Multiple Factor hypothesis.Gensteractions.Lethal genes, Sex
determination, differentiation and sex-linkage, S#luenced and sex-limited traits;
Linkage-detection, estimation; intergenic and igéeic complementation and
recombination and genetic mapping in eukaryotesnaia cell genetics, Extra
chromosomal inheritance.

UNIT Il

Population - Mendelian population — Random matiagysation -Frequencies of genes
and genotypes-Causes of change: Hardy-Weinbeggilikeium.

UNIT IV

Nature, structure and replication of the genetiateanal, Organization of DNA in
chromosomes, Genetic code; Protein biosynthesismefige material in organisms;
Structure and properties of nucleic acid, DNA taption and its regulation —
Transcription factors and their role; Genetic coetgylation of protein synthesis in
prokaryotes and eukaryotes — ribosomes,t-RNAs @amslational factors.

UNIT V

Genetic fine structure analysis, Allelic complenaginn, Split genes, Transposable
genetic elements, Overlapping genes, Pseudogemexgénes, Gene families and
clusters.

UNIT VI

Mutation induction and detection, Molecular meubms of mutation, repair and
suppression

UNIT VII

Regulation of gene activity in prokaryotes and eystes; Bacterial plasmids, insertion
(IS) and transposable (Tn) elements; Molecular ef@pes and gene expression. Gene
regulation in eukaryotes, RNA editing.

UNIT VIII

Concepts of Eugenics, Epigenetics, Genetic diserded Behavioural genetics.Human
genetics and Gene therapy.Intrduction to recombif2NA technology-restriction
enzymes,vectors,genetic transformation and genomics

Practical

Numerical exercises related to mendalian princi@ad gene interactions.Multiple
alleles ABO blood group system.Analysis of peneteaand expressivity(PTC test).
Laboratory exercises in probability and chi-squ@emonstration of genetic principles
using laboratory organisms; Chromosome mappinggusiree point test cross; Tetrad
analysis; Induction and detection of mutations digfogenetic tests;

Suggested Readings

Gardner EJ & Snustad DP. 19%kinciples of Geneticslohn Wiley &Sons.
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Klug WS & Cummings MR. 2003 oncepts of GeneticBeterson Edu.Lewin B. 2008.

Genes IXJones & Bartlett Publ.

Russell PJ. 199&enetics The Benzamin/Cummings Publ. Co.

Snustad DP & Simmons MJ. 20@Benetics4th Ed. John Wiley & Sons.

Strickberger MW. 2005Genetics (Il Ed)Prentice Hall, New Delhi, India

Tamarin RH. 1999%rinciples of Genetic3¥m. C. Brown Publs.

Uppal S, Yadav R, Subhadra & Saharan RP. 2B@4ctical Manual onBasic and
Applied GeneticDept. of Genetics, CCS HAU Hisar.

2.GP 502 CELL BIOLOGY AND CYTOGENETICS 2+1

Objective

To provide insight into structure and functions @éll, chromosomes,chromosome
mapping, polyploidy and cytogenetic aspects of @egution.

Theory

UNIT |

Ultrastructure of the cell; Differences between ayktic and prokaryotic cells,
macromolecules; Structure and function of cell walliclear membrane and plasma
membrane; Cellular Organelles — nucleus, plastidsaithromoplast, mitochondria
endoplasmic reticulum, Golgi complex,lysosomespgpisomes.

UNIT Il

Bioenergetics; Ultrastructure and function of mitondria and biological membranes;
Chloroplast and other photosynthetic organelleserphase nucleus- Structure and
chemical composition; Cell division and physiolagfycell division.

UNIT |

Architecture of chromosome in prokaryotes and eydas;Chromonemata,
chromosome matrix, chromomeres, centromere, secpmadastriction and telomere;
Artificial chromosome construction and its usese&al types of chromosomes.

UNIT Il

Cell Cycle and cell division — mitosis and meiosBifferences, significance and
deviations — Synapsis, structure and function afapyonemal complex and spindle
apparatus, anaphase movement of chromosomes assingramver-mechanisms and
theories of crossing over- recombination modelgplogical basis, - Variation in
chromosome structure: Evolutionary significancentrdduction to techniques for
karyotyping; Chromosome banding and painting

UNIT Il

Structural and Numerical variations of chromosoraed their implications- Symbols
and terminologies for chromosome numbers - euploidgploids, diploids and
polyploids ; Utilization of aneuploids in gene ltica - Variation in chromosome
behaviour - somatic segregation and chimeras —reitdsis and somatic reduction ;
Evolutionary significance of chromosomal aberrasion balanced lethals and
chromosome complexes.

UNIT IV

Inter-varietal chromosome substitutions; Polyploiyd role of polyploids in crop
breeding; Evolutionary advantages of autopolyploids allopolyploids — Role of
aneuploids in basic and applied aspects of crogdmmg, their maintenance and
utilization in gene mapping and gene blocks transfdlien addition and substitution
lines — creation and utilization;

UNIT V

Reversion of autopolyploids to diploids; Genome piag in polyploids -Interspecific
hybridization and allopolyploids; Synthesis of neweps (wheat, triticale and brassica)
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— Hybrids between species with same chromosome agynadien translocations -
Hybrids between species with different chromosoruenlmer; Gene transfer using
amphidiploids — Bridge species.

UNIT VI

Fertilization barriers in crop plants at pre-andstfertilization levels- ;Chromosome
manipulations in wide hybridization ; case studié¥oduction and use of haploids,
dihaploids and doubled haploids in genetics anddng.

Practical

Learning the cytogenetics laboratory, various cloaisi to be used for fixation,
dehydration, embedding, staining, cleaning etc. icrdbcopy: various types of
microscopes, - Observing sections of specimen uslagtron microscope; Preparing
specimen for observation — Fixative preparation dixthg specimen for light
microscopy studies in cereals - Studies on thessoaf mitosis in wheat, pearl millet -
Studies on thecourse of mitosis in onion glde vera- Studies on the course of
meiosis in cereals, millets and pulses - Studiethercourse of meiosis in oilseeds and
forage crops - Using micrometers and studying thieep grain size in various crops -
Various methods of staining and preparation of &gy and permanent slides -
Pollen germinatiorin vivo andin vitro; Microtomy and steps in microtomy; Agents
employed for the induction of various ploidy levelSolution preparation and
application at seed, seedling level.ldentificatioh polyploids in different crops -
Induction and identification of haploids; Morphologl observations on synthesized
autopolyploids - Observations on C-mitosis, leagnam the dynamics of spindle fibre
assembly — Morphological observations on alloploygd - Morphological
observations on aneuploids - Cytogenetic analysisterspecific and intergeneric
crosses -Maintenance of Cytogenetic stocks and timgiortance in crop breeding -
Various ploidy levels due to somaclonal variatid®ojyploidy in ornamental crops.
Suggested Readings

Becker K & Hardin. 2004The World of Cell5th Ed. Pearson Edu.

Carroll M. 1989 Organelles The Guilford Press.

Charles B. 1993Discussions in Cytogenetid3rentice Hall.

Darlington CD & La Cour LF. 1969The Handling of Chromosom&seorger Allen &
Unwin Ltd.

Elgin SCR. 1995Chromatin Structure and Gene ExpressitRL Press.

Gray P. 1954The Mirotomist’s Formulatory Guidd he Blakiston Co.

Gupta PK & Tsuchiya T. 199Chromosome Engineering in Plants:Genetics, Breeding
and Evolution Part A. Elsevier.

Gupta PK. 2000CytogeneticsRastogi Publ.

Johannson DA. 197®lant MicrotechniqueMcGraw Hill.

Karp G. 1996 Cell and Molecular Biology: Concepts and Experinselthn Wiley &
Sons.

Khush GS. 1973Cytogenetics of Aneuploid&cademic Press.

Sharma AK & Sharma A. 1988Chromosome Techniques: Theory andPractice
Butterworth.

Sumner AT. 1982Chromosome BandingJnwin Hyman Publ.Swanson CP. 1960.
Cytology and CytogeneticMacmillan & Co.
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3.GP 503 PRINCIPLES OF PLANT BREEDING 2+1

Objective

To impart theoretical knowledge and practical skdbout plant breeding objectives,
modes of reproduction and genetic consequencesdibge methods for crop
improvement.

Theory

UNIT |

History of Plant Breeding (Pre and post-Mendeliea);eObjectives of plant breeding,
characteristics improved by plant breeding; Pastesh Evolution in Crop Plants -
Centres of Origin-biodiversity and its significance

UNIT II

Genetic basis of breeding self- and cross - pd#itharops including mating systems
and response to selection - nature of variabitynponents of variation; Heritability
and genetic advance, genotype environment intergctiGeneral and specific
combining ability; Types of gene actions and imgtiocns in plant breeding; Plant
introduction and role of plant genetic resourceglant breeding.

UNIT Il

Self-incompatibility and male sterility in crop piig and their commercial exploitation.
UNIT Il

Pure line theory, pure line selection and masscsete methods; Line breeding,
pedigree, bulk, backcross, single seed descent namitiline method; Population
breeding in self-pollinated crops (diallel seleetmating approach).

UNIT IV

Breeding methods in cross pollinated crops; Pojmurdabreeding-mass selection and
ear-to-row methods; S1 and S2 progeny testing,gmpgelection schemes, recurrent
selection schemes for intra and interpopulation rompment and development of
synthetics and composites; Hybrid breeding - geaktand physiological basis of
heterosis and inbreeding, production of inbredseding approaches for improvement
of inbreds, predicting hybrid performance; seeddpotion of hybrid and their parent
varieties/inbreds.

UNIT V

Breeding methods in asexually/clonally propagatexaps, clonal selection apomixis-
evolutionary and genetic problems in crops withrapas, clonal selection.

UNIT VI

Self-incompatibility and male sterility in crop jpiig and their commercial exploitation;
Concept of plant ideotype and its role in crop ioy@ment; Transgressive breeding.
UNIT VII

Special breeding techniques- Mutation breedingeBireg for abiotic and biotic
stresses.

UNIT VIII

Cultivar development - testing, release and natiia), maintenance breeding,
Participatory Plant Breeding, Plant breeders’ sgand regulations for plant variety
protection and farmers rights.

Practical

Floral biology in self and cross pollinated specisslifing and crossing techniques.
Selection methods in segregating populations araluation of breeding material;
Analysis of variance (ANOVA); Estimation of heriiity and genetic advance;
Maintenance of experimental records; Learning teghes in hybrid seed production
using male-sterility in field crops.
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Suggested Readings

Allard RW. 1981 Principles of Plant Breedinglohn Wiley & Sons.

Chopra VL. 2001Breeding Field CropsOxford & IBH.

Chopra VL. 2004Plant Breeding Oxford & IBH.

Gupta SK. 2005Practical Plant BreedingAgribios.

Pohlman JM & Bothakur DN. 197Breeding Asian Field Crop©xford & IBH.

Roy D. 2003.Plant Breeding, Analysis and Exploitation of VawatNarosa Publ.
House.

Sharma JR. 200Principles and Practice of Plant Breedingata McGraw-Hill.
Simmonds NW. 1990Principles of Crop ImprovementEnglish Language Book
Society.

Singh BD. 2006Plant BreedingKalyani.

Singh P. 20020bjective Genetics and Plant Breedimglyani.

Singh P. 2006Essentials of Plant Breedingalyani.

Singh S & Pawar IS. 200&enetic Bases and Methods of Plant Breed@®BS.

4.GP 504 PRINCIPLES OF QUANTITATIVE GENETICS 2+1

Objective

To impart theoretical knowledge and computationliskiegarding component of
variation and variances, scales, mating designgand effects.

Theory

UNIT |

Mendelian traitsvs polygenic traits - nature of quantitative traitdats inheritance -
Multiple factor hypothesis - analysis of continumasiation; Variations associated with
polygenic traits - phenotypic, genotypic and emwin@ntal - non-allelic interactions;
Nature of gene action - additive, dominance, epestand linkage effects.

UNIT II

Principles of Anaylis of Variance (ANOVA) - Expecdteariance components, random
and fixed models; MANOVA, biplot analysis; Compamsof means and variances for
significance.

UNIT Il

Designs for plant breeding experiments — principled applications; Genetic diversity
analysis — metroglyph, cluster and D2 analysessogéistion analysis - phenotypic and
genotypic correlations; Path analysis and Parerngrogeny regression analysis;
Discriminant function and principal component asaly, Selection indices - selection
of parents; Simultaneous selection models- conceptselection - heritability and
genetic advance.

UNIT IV

Generation mean analysis; Mating designs- Digtlattial diallel, line x tester analysis,
NCDs and TTC; Concepts of combining ability andeyestion; Analysis of genotype
X environment interaction - adaptability and stiéilModels for GXE analysis and
stability parameters; AMMI analysis — principlesdanterpretation.

UNIT V

QTL mapping; Strategies for QTL mapping - desiregydations for QTL mapping -
statistical methods in QTL mapping - QTL mapping Genetic analysis; Marker
assisted selection (MAS) - Approaches to apply MASPlant breeding - selection
based on marker - simultaneous selection based askemand phenotype - factors
influencing MAS.
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Practical

Problems on multiple factors inheritance - Pamiig of variance - Estimation of
heritability and genetic advance - Covariance aigly Metroglyph analysis - D2
analysis - Grouping of clusters and interpretatidDluster analysis - Construction of
cluster diagrams and dendrograms - interpretati©arrelation analysis - Path analysis
- Parent-progeny regression analysis - Diallel ysial Griffing’s methods | and 1l —
Diallel analysis: Hayman’'s graphical approach - [Blaanalysis: interpretation of
results - NCD and their interpretations - Line sté® analysis and interpretation of
results - Estimation of heterosis : standard, naceptal and better-parental heterosis -
Estimation of inbreeding depression - Generatiommmanalysis: Analytical part and
Interpretation — Estimation of different types oéng actions. Partitioning of
phenotypic variance and co-variance into componduatsto genotypes, environment
and genotype x environment interactions - Congnadf saturated linkage maps and
QTL mapping - Strategies for QTL mapping; statatiomethods in QTL mapping;
Phenotype and Marker linkage studies - Workingesfitiency of selection methods in
different populations and interpretation, Biparéntaating, Triallel analysis,
Quadriallel analysis and Triple Test Cross (TTC)se of softwares in analysis and
result interpretation, Advanced biometrical mod&s combining ability analysis,
Models in stability analysis Additive Main Effectné Multiplicative Interaction
(AMMI) model — Principal Component Analysis modeRAdditive and multiplicative
model — Shifted multiplicative model - Analysisdaselection of genotypes - Methods
and steps to select the best model - Selectiormgst Biplots and mapping genotypes.
Suggested Readings

Bos | & Caligari P. 1995Selection Methods in Plant Breedir@@hapman & Hall.
Falconer DS & Mackay J. 199Bitroduction to Quantitative Genetickongman.

Mather K & Jinks JL. 197 1Biometrical GeneticsChapman & Hall.

Mather K & Jinks JL. 1983ntroduction to Biometrical Genetic€hapman & Hall.
Nadarajan N & Gunasekaran M. 200Quantitative Genetics and Biometrical
Techniques in Plant Breedingalyani.

Naryanan SS & Singh P. 20@iometrical Techniques in Plant Breeding. Kalyani.
Singh P & Narayanan SS. 19%ometrical Techniques in Plant Breedirggalyani.
Singh RK & Choudhary BD. 198Biometrical Methods in Quantitative Genetics
Kalyani.

Weir DS. 1990Genetic Data Analysis. Methods for Discrete PopatatGenetic Data
Sinauer Associates.

Wricke G & Weber WE. 1988uantitative Genetics and Selection in Plant Bregdi
Walter de Gruyter.

5.GP 505 MUTAGENESIS AND MUTATION BREEDING 2+1

Objective

To impart the knowledge about general principles rafliation and various

tests/methods for detection of radiation effects tba living cells, genetic risks

involved and perspectives of advances made.

Theory

UNIT |

Mutation and its history - Nature and classificatiof mutations: spontaneous and
induced mutations, micro and macro mutations, pré post adaptive mutations -
Detection of mutations in lower and higher orgargsaparamutations.
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UNIT Il

Mutagenic agents: physical -- Radiation types amatces: lonising and non-ionizing
radiationsviz., X rays,y rays, alpha anfl particles, protons, neutrons and UV rays -
Radiobiology: mechanism of action of various radiad (photoelectric absorption,
Compton scattering and pair production) and thetolical effects —RBE and LET
relationships.

UNIT 1l

Effect of mutations on DNA - Repair mechanisms apeg at DNA, chromosome, cell
and organism level to counteract the mutation &ffec Dosimetry - Objects and
methods of treatment - Factors influencing mutatidnse rate, acutes chronic
irradiation, recurrent irradiation, enhancementttedrmal neutron effects - Radiation
sensitivity andmodifying factors: External and mmi& sources- Oxygen, water content,
temperature and nuclear volume.

UNIT IV

Chemical mutagens- Classification - Base analogaasibiotics, alkylating agents,
acridine dyes and other mutagens: their properéied mode of action - Dose
determination and factors influencing chemical rgateesis - Treatment methods using
physical and chemical mutagens — Combination treatsy Other causes of mutation -
direct and indirect action, comparative evaluabbphysical and chemical mutagens.
UNIT V

Observing mutagen effects in M1 generation: plajry, lethality, sterility, chimeras
etc, - Observing mutagen effects in M2 generation stirkation of mutagenic
efficiency and effectiveness — spectrum of chlogdipland viable mutations -—
Mutations in traits with continuous variation.

UNIT VI

Factors influencing the mutant spectrum: genotyjype of mutagen and dose,
pleiotropy and linkagetc - Individual plant based mutation analysis andkivy out
effectiveness and efficiency in M3 generation - @anative evaluation of physical and
chemical mutagens for creation of variability ile ftame species — Case studies.
UNIT VII

Use of mutagens in creating oligogenic and polygesmiriations — Case studiedn
vitro mutagenesis — callus and pollen irradiation; Hangdlbf segregating genrations
and selection procedures; Validation of mutantstdilan breeding for various traits
(disease resistance, insect resistance, qualityowement,etc) in different crops-
Procedures for micromutations breeding/polygenictatmns- Achievements of
mutation breeding- varieties released across thddwdroblems associated with
mutation breeding.

UNIT VIII

Use of mutagens in genomics, allele mining, TILLING

Practical

Learning the precautions on handling of mutagenssimetry - Studies of different
mutagenic agents: Physical mutagens - Studiedfefeit mutagenic agents: Chemical
mutagens - Learning on Radioactivity — Productiérsaurce and isotopes at BRIT,
Trombay - Learning about gamma chamber; Radiatexatuds - Monitoring — safety
regulations and safe transportation of radioisaopéisit to radio isotope laboratory ;
learning on safe disposal of radioisotopes - Hazaide to chemical mutagens -
Treating the plant propagules at different dosephyfsical and chemical mutagens -
Learning combined mutagenic treatments; Raisingtbp for observation - Mutagenic
effectiveness and efficiency; Calculating the sdrmom earlier literature - Study of M1
generation — Parameters to be observed; Study ofydhration — Parameters to be
observed; Mutation breeding in cereals and pulse&chievements made and an
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analysis - Mutation breeding in oilseeds and cott@gxchievements and opportunities -
Mutation breeding in forage crops and vegetatiyaigpagated crops; Procedure for
detection of mutations for polygenic traits in M2daM3 generations.

Suggested Readings

Alper T. 1979 Cellular Radiobiology Cambridge Univ. Press, London. Chadwick KH
& Leenhouts HP. 1981 he Molecular Theory of Radiation Bioladypringer-Verlag.
Cotton RGH, Edkin E & Forrest S. 200@utation Detection: A Practical Approach
Oxford Univ. Press.

International Atomic Energey Agency. 1970J4anual on Mutation Breeding
International Atomic Energey Agency, Vienna, Italy.

Singh BD. 2003Genetics Kalyani.

Strickberger MW. 2005Genetics 3rd Ed. Prentice Hall.

6. GP 506 POPULATION GENETICS 1+1

Objective

To impart knowledge on structure, properties argrtbreeding values of different
population.

Theory

UNIT |

Population - Properties of population - Mendeliapylation — Genetic constitution of
a population through time, space, age structureMating systems - Random mating
population - Frequencies of genes and genotypes&Saof change: population size,
differences in fertility and viability, migratiomd mutation.

UNIT Il

Hardy-Weinberg equilibrium - Hardy-Weinberg law roBf — Applications of the
Hardy-Weinberg law - Test of Hardy-Weinberg equilim — Mating frequencies -
Non-dominance - Codominance - Snyder’s ratio, irtgpare and its effect over random
mating in succeeding generations.

UNIT Il

Multiple alleles - More than one locus - Sex linkgehes; Use of gene and genotypic
frequencies evaluation in field population levefterpretations - Changes of gene
frequency - Migration — Mutation - Recurrent anchrexzurrent - Selection - Balance
between selection and mutation — Selection favguhieterozygotes - Overdominance
for fitness.

UNIT IV

Non random mating: selfing —inbreeding coefficiegffects of inbreeding,degrees of
inbreeding depression,linkage disequilibrium,epistapanmictic index — sibmating -
Assortative mating and disassortative mating — dtedi populations and close
inbreeding - Estimation of selection - Estimatiohdisequilibrium - Estimation of
linkage - Correlation between relatives and esimnaof F; Effect of inbreeding and
sibbing in cross pollinated crops.

UNIT V

Gene substitution and average effects; Breedingevabenetic drift; Genetic slippage,
Co-adapted gene complexes; Homoeostasis- Adapatiyanization of gene pools,
Polymorphism- Balanced and Non-balanced polymomhiseterozygous advantage-
Survival of recessive and deleterious alleles inputations.Homozygous and
heterozygous balance GXE interaction and jointisgdakest and genetic divergence.
Practical

Genetic exercise on probabititiEstimation of gene frequencies; Exercises on factor
affecting gene frequencies; Estimation of averaffecta of gene substitution and
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breeding value; Exercises on inbreeding and linkdigequilibrium- Cavalli’s joint
scaling test; Exercises of different mating desidgestimation of different population
parameters from experimental data; Measurement gehotype-environment
interaction; Genetic divergence.

Suggested Readings

Chawla V & Yadava RK. 2006Principles of Population Genetics - APractical
Manual Dept. of Genetics, CCS HAU Hisar.

Falconer DS & Mackay J.199Btroduction to Quantitative Geneticd. ongman.

Jain JP, Jain J & Parbhakaran, VT. 1992netics of Population§South Asia Books.

Li CC. 1955.Population GeneticsThe Univ. of Chicago Press.

Mather K & Jinks JL. 198Biometrical GeneticsChapman & Hall.

Sorrens D & Doniel G. 200Methods in Quantitative GeneticSeries:Statistics for
Biology and HealthLikelihood.

Tomar SS. 1992T'ext Book of Population Genetidgniversal Publication.

7. GP 507 HETEROSIS BREEDING 1+1

Objective

To provide understanding about mechanisms of hatesnd its exploitation for yield
improvement through conventional and biotechnolaigggproaches.

Theory

UNIT |

Historical aspect of heterosis - Nomenclature agfthdions of heterosis - Heterosis in
natural population and inbred population; Evoluéipnaspects - Genetic consequences
of selfing and crossing in self-and cross-pollidasnd asexually propagated crops
crops.

UNIT Il

Pre Mendelian and Post-Mendelian ideas - Genetieoribs of heterosis —
Physiological, Biochemical and molecular factorglenining heterosis; theories and
their estimation; - Evolutionary concepts of hetso

UNIT 1l

Prediction of heterosis from various crosses- latieg depression, frequency of
inbreeding and residual heterosis in F2 and segineg@opulations, importance of
inbreeding in exploitation of heterosis — case is®d- Relationship between genetic
distance and expression of heterosis — case sfudiesrgence and Genetic Distance
analyses-morphological and molecular genetic digtam predicting heterosis,
Development of heterotic pools in germplasm/genetiocks and inbreds, their
improvement for increasing heterosis.

UNIT IV

Types of male sterility and use in heterosis bmgdiMaintenance, transfer and
restoration of different types of male sterility;s&) of selfincompatibility in
development of hybrids; Hybrid seed production eyst 3-line, 2-line and 1-line
system; Development of inbreds and parental lide€ and R lines — functional male
sterility; Commercial exploitation of heterosis- imanance breeding of parental lines
in hybrids.

UNIT V

Fixation of heterosis in self, cross and often srpsllinated crops, asexually/clonally
propagated crops; Male sterile line creation amérdification in self pollinated, cross
pollinated and asexually propagated crops; problend prospects; Apomixis in fixing
heterosis-concept of single line hybrid.
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UNIT VI

Organellar heterosis and complementation - Creaifomale sterility through genetic
engineering and its exploitation in heterosis.

UNIT VII

Heterosis breeding in wheat, rice, cotton, maieasimillet, sorghum and oilseed
crops.

Practical

Selection indices and selection differential — @kltions and interpretations - Male
sterile line characterization in millets; Using mbological descriptors; Restorer line
identification and diversification of male sterBeurces - Male sterile line creation in
dicots comprising oilseeds, pulses and cotton blpras in creation of CGMS system,;
Ways of overcoming them - Male sterile line creatidiversification and restoration in
forage crops; Understanding the difficulties in dalimg apomicts; Estimation of
heterotic parameters in self, cross and asexuedyggated crops - Estimation from the
various models for heterosis parameters -Hybridl ggeduction in field crops — an
account on the released hybrids; their potentisdpms and ways of overcoming it;
hybrid breeding at National and International le@@pportunities ahead.

Suggested Readings

Proceedings ofsenetics and Exploitation of Heterosis in CropsAn International
Symposium CIMMYT, 1998.

Akin E. 1979.The Geometry of Population Geneti&pringer-Verlag.

Ben Hiu Lin. 1998 Statistical Genomics — Linkage, Mapping and QTLIpsia CRC
Press.

De Joung G. 198&opulation Genetics and Evolutio8pringer-Verlag.

Hartl DL. 2000.A Primer of Population Genetic8rd Ed. Sinauer Assoc.

Mettler LE & Gregg TG. 196Fopulation Genetics and EvolutioRrentice-Hall.
Montgomery DC. 2001Design and Analysis of Experimenti$h Ed., Wiley & Sons.
Richards AJ. 198&lant Breeding SystemG&eorge Allen & Unwin.

Srivastava S & Tyagi R. 1998elected Problems in Genetis®ls. |, Il. Anmol Publ.

8.GP 508 MOLECULAR GENETICS 2+1

Objective

To impart knowledge in theory and practice aboutADMholecules like proteins and
nucleic acids.

Theory

UNIT |

Historical background of molecular genetics; DNAgamization in eukaryotic

chromosomes — DNA content variation, types of DNégquences — Unique and
repetitive sequences; organelle genomes; Genefaaptin and its significance;

UNIT Il

Transposable elements; Mechanisms of recombinatiprokaryote, DNA-

repair,RNA-

UNIT Il

Gene isolation, synthesis and cloning, genomiccMA libraries, PCRbased cloning,
positional cloning; Nucleic acid hybridization amdmunochemical detection; DNA
sequencing; DNA restriction and modification,Angirse RNA and ribozymes; Micro-
RNAs (miRNAS).

UNIT IV

Genomics and proteomics; Functional and pharmaaoges; Metagenomics.
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proteomics and protein-protein interaction; Signahsduction; Genes in development;
Cancer and cell aging

UNIT V

Methods of studying polymorphism at biochemical &MA level; Gene silencing;
genetics of mitochondria and chloroplasts.

UNIT VI

Techniques of DNA isolation, quantification and lgmses; Genotyping;Sequencing
techniques; Biochemical and Molecular markers: rholgpgical, biochemical and
DNA-based markers (RFLP, RAPD, AFLP, SSR,SNPs, E$d.3,mapping
populations (F2s, back crosses, RILs, NILs and DH).

UNIT VII

Molecular mapping and tagging of agronomically imtpot traits.Statistical tools in
marker analysis, Robotics; Marker-assisted seledtoqualitative and quantitative
traits; QTLs analysis in crop plants, Gene pyrangdienome mapping in polyploids.
UNIT VIII

Bioinformatics & Bioinformatics tools

Practical

Morphological and Gram staining of natural bacteriebtudy of lytic cycle of
bacteriophage by one step growth experiment; datetran of latent period and burst
size of phages per cell;Quantitative estimationDiMA, RNA and protein in an
organism;Fluorescenin situ hybridization (FISH)- Genomen situ hybridization
GISH.DNA extraction and PCR amplification -Electhapesis — basic principles and
running of amplified DNA -Extraction of proteinséisozymes — DNA isolation, DNA
purity and quantification tests, gel electrophaasiproteins and isozymes, PCR-based
DNA markers, gel scoring and data analysis for iaggand phylogenetic
relationship,construction of genetic linkage magsg computer software.

Suggested Readings

Bruce A.2004Essential Cell BiologyGarland.

Karp G.2004Cell and Molecular Biology: Concepts and Experinsent

John Wiley.

Klug WS & Cummings MR 2003 oncepts of GeneticScot, Foreman &Co.

Lewin B. 20081X GenesJohn Wiley & Sons

Lodish H, Berk A & Zipursky SL. 2004Molecular Cell Biology 5th Ed.

WH Freeman.

Nelson DL & Cox MM. 2005Lehninger’s Principles of Biochemistry

WH Freeman & Co.

Russell PJ. 199@&ssential GeneticBlackwell Scientific Publ.

Schleif R.1986Genetics and Molecular Biologpddison-Wesley Publ.Co.

9.GP 509 BIOTECHNOLOGY FOR CROP IMPROVEMENT 2+1

Objective

To impart knowledge and practical skills to use tébnological tools in crop
improvement.

Theory

UNIT |

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

UNIT Il

Tissue culture- History, callus, suspension culiimegan culture, cloning;
Regeneration;Somatic embryogenesis in vitro teclesdo overcome the fertilization
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barriers in crops Anther culture; somatic hybridiza techniques;Meristem, ovary and
embryo culture; cryopreservation. Secondary metigoptoduction

UNIT Il
Marker assisted selection and molecular breediregioBics and genoinformatics for
crop  improvement; Integrating  functional = genomics nfoimation  on

agronomically/economically important traits in plamreeding; Marker-assisted
backcross breeding for rapid introgression,Genamaif EDVSs.

UNIT IV

Recombinant DNA technology, transgenes, method rahstormation,selectable
markers and clean transformation techniques, Vectactor preparation and cloning,
vector-mediated gene transfer, physical methodsgerie transfer. Production of
transgenic plants in various field crops: cottonheat, maize, rice, soybean,
oilseeds,sugarcane etc. Commercial releases. Taicdgacteria and bioethics

UNIT V

Biotechnology applications in male sterility/hybbdeeding, molecular farming.

UNIT VI

MOs and related issues (risk and regulations); GM@yrnational regulations,
biosafety issues of GMOs; Regulatory proceduresajor countries including India,
ethical, legal and social issues; Intellectual proprights

UNIT VIII

Nanotechnology and its applications in crop improgat programmes.

Practical

Requirements for plant tissue culture laboratorghifeques in plant tissue culture -
Media components and media preparation -Asepticpu&tion of various explants ;
observations on the contaminants occurring in medigerpretations - Inoculation of
explants;anther culture and ovule culture. Callduction and plant regeneration -
Plant regeneration; Standardizing the protocols fegeneration; Hardening of
regenerated plants; Establishing a greenhouse ardkring procedures - Visit to
commercial micropropagation unit. Transformationngshgrobacteriumstrains, GUS
assay in transformed cells / tissues. use groBacterium mediatedmethod and
Biolistic gun; practical demonstrations - Detectimintransgenes in the exposed plant
material; visit to transgenic glasshouse andlegrtiie practical considerations.
Suggested Readings

Chopra VL & Nasim A. 1990Genetic Engineering and Biotechnology:Concepts,
Methods and Application©xford & IBH.

Gupta PK. 1997Elements of BiotechnologRastogi Publ.

Hackett PB, Fuchs JA & Messing JW. 1988. Introduction toRecombinant DNA
Technology - Basic Experiments in Gene Manipulat2on Ed. Benjamin Publ. Co.
Sambrook J & Russel D. 200¥olecular Cloning- a Laboratory Manual.3rd Ed. Cold
Spring Harbor Lab. Press.

Singh BD. 2005Biotechnology, Expanding Horizarsalyani.

10.GP 510 BREEDING FOR BIOTIC AND ABIOTIC 2+1
STRESS RESINCE

Objective

To apprise about various abiotic and biotic stress#uencing crop yield, mechanisms
and genetics of resistance and methods to breeskssistant varieties.
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Theory

UNIT |

Importance of plant breeding with special refererioebiotic and abiotic stress
resistance; Classification of biotic stresses —ompgsts and diseases of economically
important crops - Concepts in insect and pathogsistance; Analysis and inheritance
of resistance variation; Host defence responseatttogen invasions- Biochemical and
molecular mechanisms; Acquired and induced immurabd systemic acquired
resistance (SAR);Host-pathogen interaction, gengéme hypothesis, molecular
evidence for its operation and exceptions; Conadpgignal transduction and other
host-defense mechanisms against viruses and lzacteri

UNIT Il

Types and genetic mechanisms of resistance taclstsses —Horizontal and vertical
resistance in crop plants. Quantitative resistakuh@t plant resistance and Slow
rusting resistance - Classical and molecular brgpdnethods - Measuring plant
resistance using plant fithess; Behavioural, pHggioal and insect gain studies.

UNIT Il

Phenotypic screening methods for major pests asehdes; Recording of observations;
Correlating the observations using marker data reGeyramiding methods and their
implications.

UNIT IV

Classification of abiotic stresses - Stress indydactors —moisture stress/drought and
water logging & submergence; Acidity, salinity/dikéy/sodicity; High/low
temperature, wind, etc. Stress due to soil faaasmineral toxicity; Physiological and
Phenological responses; Emphasis of abiotic ssess developing breeding
methodologies. Pollution,heavy metal toxicity, Grdeouse gases and its impact on
crops

UNIT V

Genetics of abiotic stress resistance; Genes amahges in breeding cultivars suitable
to low water regimes and water logging & submergenigh and low/freezing
temperatures; Utilizing MAS procedures for ideritify resistant types in important
crops like rice, sorghum, wheat, cotton etc; Bregdor resistance to stresses caused
by toxicity, deficiency and pollutants/contaminaimsoil, water and environment.

UNIT VI

Exploitation of wild relatives as a source of remiee to biotic and abiotic factors in
major field crops - Transgenics in management ofibiand abiotic stresses, use of
toxins, protease inhibitors, lectins, chitnases &idfor diseases and insect pest
management- Achievements.

Practical

Phenotypic screening techniques for sucking pestischewing pests — Traits to be
observed at plant and insect level - Phenotypieestng techniques for nematodes and
borers; Ways of combating them; Breeding strategie$Weeds — ecological,
environmental impacts on the crops; Breeding fabicede resistance - Evaluating the
available populations like RIL, NIL etc. for pessistance; Use of standard MAS
procedures - Phenotypic screening methods for skseacaused by fungi and
bacteria;Symptoms and data recording; use of MA&eqmures - Screening forage
crops for resistance to sewage water and tanneityeefs; Quality parameters
evaluation - Screening crops for drought and floeglstance; factors to be considered
and breeding strategies - Screening varieties gbmuaops for acidity and alkalinity-
their effects and breeding strategies; Understanthie climatological parameters and
predisposal of biotic and abiotic stress factoraysvof combating them.
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Suggested Readings

Blum A. 1988.Plant Breeding for Stress Environmen®RC Press.

Christiansen MN & Lewis CF. 198Breeding Plants for Less Favourable
EnvironmentsWiley International.

Fritz RS & Simms EL. (Eds.). 199Plant Resistance to Herbivores and Pathogens:
Ecology, Evolution and GeneticBhe University of Chicago Press.

Li PH & Sakai A. 1987Plant Cold HardinessLiss, New York

Luginpill P. 1969.Developing Resistant Plants - The Ideal Method ohtflling
Insects USDA, ARS, Washington DC.

Maxwell FG & Jennings PR. (Eds.). 198¥xeeding Plants Resistant to Insecishn
Wiley & Sons.

Painter RH. 1951insect Resistance in Crop PlankacMillan, New York.

Russel GE. 197&lant Breeding for Pest and Disease Resistari®atterworths.

Sakai A & Larcher W. 198Frost Survival in PlantsSpringer-Verlag.

Turener NC & Kramer PJ. 198Bdaptation of Plants to Water and High Temperature
Stress John Wiley & Sons. van der Plank JE. 19B@st-Pathogen Interactions in
Plant DiseaseAcademic Press.

11.GP 511 BREEDING CEREALS, FORAGES AND SUGARCANE 2+1

Objective

To provide insight into recent advances in improgatrof cereals and forage crops and
sugarcane using conventional and modern biotechialbapproaches.

Theory

UNIT I

Rice: Evolution and distribution of species ander- wild relatives and germplasm,;
Genetics — cytogenetics and genome relationshipeeding objectives- yield, quality
characters, biotic and abiotic stress resistatce- Hybrid rice breeding- potential and
outcome - Aerobic rice, its implications and drougésistance breeding.New plant
type concept.Genetic Engineering.

UNIT Il

Wheat: Evolution and distribution of species anan® - wild relatives and germplasm,;
cytogenetics and genome relationship; Breeding atibgsyield, quality characters,
biotic and abiotic stress resistance, exploitatbrneterosis etc; Sorghum: Evolution
and distribution of species and forms - wild reles and germplasm - cytogenetics and
genome relationship - Breeding objectives- yieldaliy characters, biotic and abiotic
stress resistance etc; Pearl millet: Evolution disttibution of species and forms - wild
relatives and germplasm; Cytogenetics and genotagoreship; Breeding objectives-
yield, quality characters, biotic and abiotic stressistance etc.

UNIT 1l

Maize: Evolution and distribution of species anthis - wild relatives and germplasm,;
Cytogenetics and genome relationship; Breedingotibgs: yield, quality characters,
biotic and abiotic stress resistance etc - QPMBtmaize — strategies and implications
- Heterosis breeding attempts taken in Sorghun| Relet and Maize; Minor millets:
Evolution and distribution of species and forms Hdwrelatives and germplasm;
Cytogenetics and genome relationship - Minor nslléreeding objectivesyield, quality
characters, biotic and abiotic stress resistarnce et

UNIT IV

Sugarcane: Evolution and distribution of speciesl &rms - wild relatives and
germplasm; Cytogenetics and genome relationshipeeddng objectives- yield, quality
characters, biotic and abiotic stress resistance- ¢torage grasses: Evolution and
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distribution of species and forms — Wild relativeasd germplasm; Cytogenetics and
genome relationship; Breeding objectives- yieldalgy characters and palatability
studies; Biotic and abiotic stress resistance synithetics, composites and apomixes.
UNIT V

Forage legumes: Evolution and distribution of speand forms; Wild relatives and
germplasm; Cytogenetics and genome relationshipedng objectives- yield, quality
characters, biotic and abiotic stress resistance-etree fodders: Evolution and
distribution of species and forms; Wild relativesdagermplasm; Cytogenetics and
genome relationship; Breeding objectives- yieldalfy characters, biotic and abiotic
stress resistanadc palatability studies.

UNIT VI

Distinguishing features of popular released vagetn Rice and Sorghum - Wheat,
Pearl millet, Maize and other millets - Sugarcdoneage grasses and legumes and their
application to DUS testing - Maintenance of seedtyu Nucleus and Breeder Seed
Production.

Practical

Floral biology — emasculation - pollination techuég ; Study of range of variation for
yield and yield components — Study of segregatiogutations and their evaluation -
Trait based screening for stress resistance inscobpmportance— Use of descriptors
for cataloguing Germplasm maintenance; learninghenStandard Evaluation System
(SES) and descriptors; Use of softwares for databsmagement and retrieval.
Suggested Readings

Agarwal RL. 1996ldentifying Characteristics of Crop Varietie®xford & IBH.

Bahl PN & Salimath PM. 19965enetics, Cytogenetics and Breeding of Crop Plants
Vol. I. Pulses and Oilseed®xford & IBH.

Chandraratna MF. 196&enetics and Breeding of Rideongmans.

Chopra VL & Prakash S. 200Evolution and Adaptation of Cereal Crop©xford &
IBH.

Gill KS. 1991.Pearl Millet and its ImprovemeniCAR.

IRRI. 1964 .Rice Genetics and Cytogeneti€dsevier.

IRRI. 1986.Rice GeneticsProc. International Rice Genetics Symposium.

IRRI, Los Banos, Manila, Philippines.

IRRI. 1991 .Rice Genetics lIProc. International Rice Genetics Symposium.

IRRI, Los Banos, Manila, Philippines.

IRRI. 1996.Rice Genetics llIProc. International Rice Genetics Symposium.

IRRI, Los Banos, Manila, Philippines.

IRRI. 2000.Rice Genetics IMProc. International Rice Genetics Symposium.

IRRI, Los Banos, Manila, Philippines.

Jennings PR, Coffman WR & Kauffman HE. 19%®3ce Improvement

IRRI, Los Banos, Manila, Philippines.

Kannaiyan S, Uthamasamy S, Theodore RK & Palanisn@&n2002New

Dimensions and Approaches for Sustainable Agriceltu

Directorate of Extension Education, TNAU, Coimbator

Murty DS, Tabo R & Ajayi O. 199450rghum Hybrid Seed Production and
ManagementlCRISAT, Patancheru, India.

Nanda JS. 199 Manual on Rice Breedinglalyani.

Ram HH & Singh HG. 1993rop Breeding and GeneticKalyani.

Singh HG, Mishra SN, Singh TB, Ram HH & Singh DEd$.). 1994.

Crop Breeding in Indialnternational Book Distributing Co.

Slafer GA. (Ed.). 1994Genetic Improvement of Field Cropdarcel Dekker.

Walden DB. 1978Maize Breeding and Genetickohn Wiley & Sons.
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12. GP 512 BREEDING LEGUMES, OILSEEDS AND FIBRE CRCPS 2+1

Objective

To provide insight into recent advances in improgatrof legumes, oilseeds and fibre
crops using conventional and modern biotechnolbgigproaches.

Theory

UNIT |

Pigeonpea: Evolution and distribution of speciesl darms; Wild relatives and
germplasm; Genetics, cytogenetics and genome aesdtip; Morphological and
molecular descriptors used for differentiating thecessions; Breeding objectives-
yield, quality characters, biotic and abiotic s¢rec- Hybrid technology; maintenance
of male sterile, fertile and restorer lines, pregreanade at ICRISAT and other
Institutes.

UNIT II

Chickpea: Evolution and distribution of species adiodms - Wild relatives and
germplasm - cytogenetics and genome relationshigeddng objectives- yield, quality
characters, biotic and abiotic stress etc; Prajaality improvement; Conventional and
modern plant breeding approaches, progress madesediBg for anti nutritional
factors.

UNIT Il

Other pulses: Greengram, blackgram, fieldpea, llentathyrus, cowpea, lablab,
mothbean: Evolution, cytogenetics and genome oglaliip; Learning the descriptors;
Breeding objectives- yield, quality charactersticiand abiotic stress etc; Interspecific
crosses attempted and its implications, reasonilore, ways of overcoming them.
UNIT IV

Groundnut: Evolution and distribution of speciesd alorms; Wild relatives and
germplasm; Cytogenetics and genome relationshipd Bod kernel characters;
Breeding objectives- yield, quality characterstibiand abiotic stress etc.

UNIT V

Rapeseed and Mustard: Breeding objectives, uiimadf wild relatives for yield and
qguality improvement, biotic and abiotic stress e@il quality — characteristics in
different oils; Evolution and distribution of spesi and forms; Wild relatives and
germplasm; Genetics, cytogenetics and genomeaesitip.

UNIT VI

Soybean: Breeding objectives, utilization of wildlatives for yield and quality
improvement, biotic and abiotic stress etc. - @ility — characteristics; Evolution and
distribution of species and forms; Wild relativesxd germplasm; Genetics,
cytogenetics and genome relationship.

UNIT VII

Other oilseed crops: Sunflower, sesame, saffloniger: Evolution and distribution of
species and forms; Wild relatives and germplasmto@gnetics and genome
relationship; breeding objectives- yield, qualitlyacacters, biotic and abiotic stress;
Sunflower: Evolution and distribution of speciesdaforms; Wild relatives and
germplasm; Cytogenetics and genome relationshipridiysunflower, constraints and
achievements.

UNIT VIII

Castor: Evolution and distribution of species amiafs; Wild relatives and germplasm;
Cytogenetics and genome relationship, breedingctbgsyield, quality characters,
biotic and abiotic stresstc -Hybrid breeding in castor — opportunities, constiiand
achievements.
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UNIT IX

Cotton: Evolution of cotton; Breeding objectiveselg, quality characters, biotic and
abiotic stress etc; Development and maintenancenale sterile lines — Hybrid
development and seed production — Scenario of Bomrs, evaluation procedures for
Bt cotton. Jute: Evolution and distribution of sscand forms; Wild relatives and
germplasm; Cytogenetics and genome relationshgeding objectives- yield, quality
characters, biotic and abiotic stress etc; Mesthnaimor fibre crops: Evolution and
distribution of species and forms; Wild relativesdagermplasm; Cytogenetics and
genome relationship; breeding objectives- yieldaliqy characters, biotic and abiotic
stress etc.

UNIT X

Distinguishing features of the released varietias pulses, oilseeds and cotton;
Maintenance of seed purity and seed production.

Practical

Use of descriptors for cataloguing — Floral biologyemasculation — pollination
techniques; Study of range of variation for yielddayield components - Study of
segregating populations in Redgram, Greengram,kBtam and other pulse crops;
Attempting crosses between blackgram and greengtdse of descriptors for
cataloguing — Floral biology, emasculation, pollioa techniques of oilseed crops like
Sesame, Groundnut, Sunflower and Castor, Cottoa:df/descriptors for cataloguing —
Floral biology - Learning on the crosses betwedferint species - Cotton: Study of
range of variation for yield and yield componenSStudy of segregating populations -
evaluation - Trait based screening for stresstagsig - Cotton fibre quality evaluation
—conventional and modern approaches; analysingrtheamples of different species,
interspecific and interracial derivatives for fibrquality and interpretation —
Development and maintenance of male sterile lineglUation of cotton cultures of
different species for insect and disease resistandeearning the mechanisms of
resistance, quantifying the resistance using varigarameters; Evaluating the
germplasm of cotton for yield, quality and resis@nparameters — learning the
procedures on development of Bt cotton - Visit wtGn Technology Laboratory and
Spinning Mills — Learning on cotton yarn productias quality evaluation and uses.
Suggested Readings

Agarwal RL. 1996ldentifying Characteristics of Crop Varietie®xford & IBH.

Bahl PN & Salimath PM. 19965enetics, Cytogenetics and Breeding of Crop Plants
Vol. I. Pulses and Oilseed®xford & IBH.

Chahal GS & Ghosal SS. 200Principles and Procedures of Plant Breeding -
Biotechnological and Conventional Approachisarosa Publ.

Chopra VL. 1997Plant Breeding Oxford & IBH.

Nath V & Lal C. 19950ilseeds in IndiaWestvill Publ. House.

Nigam J. 1996Genetic Improvement of Oilseed Crofsford & IBH.

Ram HH & Singh HG. 1993rop Breeding and GeneticKalyani.

Singh DP. 1991Genetics and Breeding of Pulse Croldalyani.

Singh HG, Mishra SN, Singh TB, Ram HH & Singh DBd$.). 1994.Crop Breeding
in India. International Book Distributing Co.

Smartt J. 1994The Groundnut Crop - a Scientific Basis for Impmoeat Chapman &
Hall.
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13. GP 513 BREEDING FOR QUALITY TRAITS 1+1

Objective

To provide insight into recent advances in improgatrof quality traits in rice, millets,
legumes, oilseeds and forage crops and for phygeabefficiency using conventional
and modern biotechnological approaches.

Theory

UNIT |

Developmental biochemistry and genetics of carbodted, proteins, fats, vitamins,
aminoacids and anti-nutritional factors - Nutritdnimprovement - A human
perspective - Breeding for grain quality parametensce and its analysis - Golden rice
and aromatic rice — Breeding strategies, achievé&srard application in Indian context
- Molecular basis of quality traits and their mandgiion in rice - Post harvest
manipulation for quality improvement.

UNIT Il

Breeding for baking qualities in wheat; Characteysbe considered and breeding
strategies - Molecular and cytogenetic manipulateyrquality improvement in wheat -
Breeding for quality improvement in barley and oats

UNIT Il

Breeding for quality improvement in Sorghum andrpeallet; Quality protein maize —
Concept and breeding strategies — Breeding foritguaiprovement in forage crops -
Genetic resource management for sustaining nudrguality in crops.

UNIT IV

Breeding for quality in pulses - Breeding for qtyain groundnut, sesame, sunflower
and minor oilseeds — Molecular basis of fat formatand manipulation to achieve
more PUFA in oil crops; Genetic manipulation fortity improvement in cotton.

UNIT V

Breeding for quality in major fruits and vegetabiteps.

UNIT V1

Breeding for quality in perennial crops and spices.

UNIT V11

Breeding for quality in tropical tuber crops.

UNIT V111

Breeding for quality in important ornamental anddm@al plants

UNIT 1X

Genetic engineering protocols for quality improveine Achievements made - Value
addition in crops; Classification and importancéNutritional genomics and Second
generation transgenics.

Practical

Grain quality evaluation in rice; Correlating aggsnd quality improvement in rice -
Quality analysis in millets; Estimation of antintiobnal factors like tannins in different
varieties/hybrids; A comparison - Quality parametevaluation in wheat; Quality
parameters evaluation in pulses - Quality pararaetealuation in oilseeds
fruits,perennial crops,spices,tropical tuber cropsgmental and medicinal plants;
Value addition in crop plants ; Post harvest preresof major field crops; Quality
improvement in crops through tissue culture teches Evaluating the available
populations like RIL, NIL etc. for quality improveant using MAS procedures.
Suggested Readings

Chahal GS & Ghosal SS. 200Principles and Procedures of Plant Breeding -
Biotechnological and Conventional Approachisrosa Publ.

Chopra VL. 1997Plant Breeding Oxford & IBH.
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FAO 2001.Speciality Rices of the World - Breeding, ProdutémdMarketing
Oxford & IBH.

Ghosh P. 200&ibre Science and Technolagyata McGraw Hill.

Hay RK. 2006 Physiology of Crop Yiel®nd Ed. Blackwell.

Nigam J. 1996Genetic Improvement of Oilseed Crofxford & IBH.

Singh BD. 1997Plant BreedingKalyani.

Singh RK, Singh UK & Khush GS. 2008romatic RicesOxford & IBH.

14.GP 514 GENE REGULATION AND EXPRESSION 2+0

Objective

To provide insight into recent advances in the pheenon of gene regulation and
mechanisms by which plants and microbes expres$sreiit traits and how these are
modified during different stages.

Theory

UNIT |

Introduction: Gene regulation-purpose; Process med¢hanisms in prokaryotes and
eukaryotes; Levels of gene controls.

UNIT Il

Coordinated genetic regulation-examples- Anthoayamd gene families and maize;
Genetic and molecular basis depending on tissusfwty.

UNIT Il

Gene expression-Transposons in plant gene expnessianing-transposon tagging;
Light regulated gene expression-model systems Arabidopsis and maize;
Paramutations and imprinting of genes and genomes.

UNIT IV

Transgene expression and gene silencing mechaniegsiatory genes horizontal and
vertical homology; Transformation-regulatory genas visible markers; Reporter
systems to study gene expression; Combinatoria gentrol.

UNIT V

Eukaryotic transcriptional control; Translationahda post-translational regulation;
Signal transduction; Stress-induced gene expresGiene traps and enhancer traps.
Suggested Readings

Lewin B. 2008 Genes IXJohn Wiley & Sons.

Schleif R.1986Genetics and Molecular Biologyaddison-Wesley.

Russell PJ. 199@&ssential GeneticBlackwell Scientific Publ.

Brown TA. 2002 GenomesBios Scientific Publ.

Tamarin RH. 199%rinciples of GeneticsVm C Brown Publ.

Griffiths AJF. 2000An Introduction to Genetic Analysi®/H Freeman.

Hexter W & Yost HT. 1976The Science of Genetid3rentice Hall.

Singer M & Berg P.1991Genes and Genomekhn Wiley & Sons.

Hartl DL & Jones EW. 199&5enetics Principles and Analysidones &Barlett Publ.
Micklos DA & Freyer G. 2003DNA Science - A First Cours€PLScientific Publ.
Brooker RJ. 2004Genetics Analysis and Principle&ddison-WesleyLongman.
Watson JD. 2004Molecular Biology of the Gen®earson Edu.
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15.GP 515 MAINTENANCE BREEDING AND CONCEPTSOF 1+1
VARIETY RELEASE AND SEEDPRODUCTION

Objective

To apprise the students about the variety deterorand steps to maintain the purity
of varieties & hybrids and principles of seed prctthn in self & cross pollinated
crops.

Theory

UNIT |

Variety Development and Maintenance; Definition+iety, cultivar,extant variety,
essentially derived variety, independently derivadiety, reference variety, farmers’
variety, hybrid,and population; Variety testingiese and notification systems in India
and abroad.

UNIT II

DUS testing- DUS Descriptors for major crops; Geanegpurity concept and
maintenance breeding.

UNIT 1l

Factors responsible for genetic deterioration ofiefi@s - safeguards during seed
production; Maintenance of varieties in self andssrpollination crops- isolation
distance; Principles of seed production; Methods notleus and breeder seed
production.

UNIT IV

Generation system of seed multiplication -nucldugeders, foundation, certified, -
Quality seed production technology of self and s#psllinated crop varieties viz.
cereals & millets (wheat, barley, paddy, pearlmilorghum, maize and ragi etc.);
Pulses (greengram, blackgram, cowpea, pigeonpekpea, fieldpea, lentil); Oilseeds
(groundnut, soybean, sesame, castor, sunfloweflowaf, linseed, rapeseed and
mustard); fibres (cotton, jute) and forages (guarage sorghum, teosinte, oats,
berseem,lucerne).; Seed certification proceduresd $aws and plant variety protection
regulations in India and international systems.

Practical

Identification of suitable areas/locations for se®dduction; Ear-to-row method and
nucleus seed production - Main characteristics edéased and notified varieties,
hybrids and parental lines; Identification of imfamt weeds/objectionable weeds;
Determination of isolation distance and plantindiosa in different crops; Seed
production techniques of varieties in different pgp Hybrid seed production
technology of important crops.

Suggested Readings

Agarwal RL. 1997Seed Technolognd Ed. Oxford & IBH.

Chhabra AK. 2006RPractical Manual of Floral Biology of Crop Plants

Department of Plant Breeding. CCS HAU Hisar.

Kelly AF. 1988.Seed Production of Agricultural Cropsongman.

McDonald MB Jr & Copeland LO. 199%eed Production: Principles and

Practices Chapman & Hall.

Musil AF. 1967 .Identification of Crop and Weed SeeHsndbook No.

219, USDA, Washington, DC.

Poehlman JM & Borthakur D. 196Breeding Asian Field Crop©xford& IBH.

Singh BD. 2005Plant Breeding: Principles and Methadsalyani.

Thompson JR. 197%n Introduction to Seed Technolodyeonard Hill.

Tunwar NS & Singh SV. 198%landbook of CultivarsiICAR.

95



16. GP 516 = GERMPLASM COLLECTION, EXCHANGE 2+1
AND QUARANTIHN

Objective

To provide information about collection, germplasrthange, quarantine,
maintenance and use of plant genetic resourcasdimg) genetically modified plants.
Theory

UNIT |

Germplasm,gene bank,requisites for a gene bank,geoson,constraints of gene
bank.History and importance of germplasm explomgtiDistribution and extent of
prevalent genetic diversity; Phyto-geographicalaeg/ecological zones and associated
diversity; Mapping eco-geographic distribution aveafsity, threatened habitats, use of
flora-germplasm procurement from different agencies

UNIT II

Concept of population and gene pool; Variationpopulation and their classification;
Gene frequencies in populations, rare and commeftesj Gene pool sampling in self
and cross pollinated and vegetatively propagatetisp; Non-selective, random and
selective sampling strategies; Strategies and tlogisof plant exploration and
collection;Coarse and fine grid surveys; Practprablems in plant exploration; Use of
in vitro methods in germplasm collection.

UNIT 1l

Ethnobotanical aspects of PGR; Crop botany, farmysgems, collecting wild relatives
of crop plants; Collection and preservation of spens; Importance and use of
herbaria and preparation of herbarium specimens.

UNIT IV

Post-exploration handling of germplasm collectidPesent status and future strategies
in collection of major crops of Indian origin suels rice, maize, sorghum, sesame,
Brassica okra, eggplant, cotton, mango etc; approachesctlection including
indigenous knowledge.

UNIT V

History, principles, objectives and importance oflanp introduction;
Prerequisites,conventions, national and internatiokegislations and policies on
germplasm collection and exchange; Documentatiath iaformation management;
Plant quarantine- introduction, history, principle®bjectives and relevance;
Regulations and plant quarantine set up in Indest Ask analysis, pest and pathogen
information database; Quarantine in relation tegnated pest management; Economic
significance of seed-borne pests (insects, mites;imsect pests, nematodes, fungi,
bacteria, viruses,phytoplasma etc.).

UNIT VI

Detection and identification of pests including uderecent techniques like ELISA,
PCR etc., Symptoms of pest damage, salvaging tgebsi for infested/infected
germplasm, post-entry quarantine operation, seedtnrent and other prophylactic
treatments and facilities; Domestic quarantinegsestification; International linkages
in plant quarantine; weaknesses and future thrust.

UNIT VII

Genetically modified organisms (GMOs) or geneticadingineered plants (GEPS),
Concepts of biosafety, risk analysis and conseqeent spread of GE crops on the
environment; Treaties and multilateral agreementsverning trans-boundary
movement of GEPs or GMOs, Indian regulatory sydtnbiosafety.
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Practical

Plant exploration and collection; Techniques of reeaand fine grid surveys;
Identification of wild relatives of crop plants- &xple of collection, cataloguing and
preservation of specimens; Sampling techniques laft pmaterials; Visiting ports,
airports to study the quarantine regulations; Tephes for the detection of insects,
mites, nematodes, bacteria, weeds, pathogens amdesi on seed and planting
materials and salvaging; Use of visual, qualitatoygantitative, microscopic, molecular
and plant growth related techniques(controlled mreeuses/growth chambers, etc);
Detection of GMOs and GEPs; Study of post-entryrguine operation, seed treatment
and other prophylactic treatments.

Suggested Readings

Briggs D. 1997Plant Variation and EvolutionScience Publ.

Cronquist AJ. 1981An Integrated System of Classification of Flowering

Plants Columbia Univ. Press.

Dhillon BS, Varaprasad KS, Kalyani S, Singh M, Aa&lf, Srivastava U

& Sharma GD. 2001Germplasm Conservation A Compendium ofAchievements
NBPGR, New Delhi.

di Castri F & Younes T. 199®iodiversity Science and Development:

Towards New PartnershifCABI & International Union for Biol.Sci. France.
Gurcharan Singh. 200Rlant Systematics: An Integrated Appro&tience Publ.
Lawrence GMH. (Ed.). 195Taxonomy of Vascular Plantsondon.

Paroda RS & Arora RK. 199Plant Genetic Resources Conservation and
Management Concepts and ApproaciB&RI Regional office for

South and South Asia, New Delhi.

Pearson LC. 1999 he Diversity and Evolution of PlantSRC Press.

Singh BP. 1993Principles and Procedures of Exchange of Plant Gene

Resources Conservation and Managemiewio-US PGR ProjectManagement.
Sivarajan VV. 1991Introduction of Principles of Plant TaxononfciencePubl.

Stace CA. Plant Taxonomy and Biosystematics 2ndCadhbridge Univ.Press.
Takhrajan A. 1997Diversity and Classification of Flowering Plants

Columbia Univ. Press.

Wiersema JH. 199%orld Economic Plants: A Standard RefereBtenca Leon.

17. GP 517 DATA BASE MANAGEMENT, EVALUATION 2+1
AND UTILIZATION CF PGR

Objective

To train the students in germplasm data base marm&ageusing modern tools and
softwares.

Theory

UNIT |

Statistical techniques in management of germpla3ane identification, estimation of

sample size during plant explorations, impact ahgiéeng on population structure,

sequential sampling for viability estimation; Indtaction of binomial, normal and

negative cumulative normal, use of Probit scaléhility equations and numograms;
Estimation of sample size for storage and viabtkisting.

UNIT Il

Germplasm documentation; Basics of computer andatipg systems; Database
management system, use of statistical softwarerl and graphical representation
of data; introduction to communication network.
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UNIT 1l

Germplasm management system- global scenario; Gerstation in crop plants and
management of germplasm collection, limitationsuse of germplasm collections;
necessity of germplasm evaluation; Predictive nashtor identification of useful
germplasm; Characterization of germplasm and etialuaprocedures including
specific traits; Gene markers and their use in P@Ragement.

UNIT IV

Management and utilization of germplasm collectio@®ncept of core collection,
molecular markers and their use in characterizatEvaluation and utilization of
genetic resources; Pre-breeding/ genetic enhandemndizing wild species for crop
improvement; Harmonizing agrobiodiversity and agiticral development crop
diversificationparticipatory plant breeding.

Practical

Basics of computer and operating systems; ldeatiba of useful germplasm,
evaluation of crop germplasm; Statistical techngque management of germplasm-
estimation of sample size for storage and viabiisting; Evaluation procedure and
experimental protocols (designs and their analygissessment of genetic diversity;
Techniques of

Characterization of germplasm; Molecular markes thieir use in characterization.
Suggested Readings

Painting KA, Perry MC, Denning RA & Ayad WG. 1993uide Book for

Genetic Resources DocumentatiidfGRI, Rome, Italy.

Puzone L & Th. Hazekamp 1996haracterization and Documentation of

Genetic Resources Utilizing Multimedia Databad8PGR, NewDelhi.

Rana RS, Sapra RL, Agrawal RC & Gambhir R. 1%9ant Genetic Resources,
Documentation and Information ManagemedBPGR, New Delhi.

18.518 BREEDING OF TROPICAL CROPS H1

Objective

To provide insight into recent advances in improeatrof cereals and pulses,oil
yielding crops,tuber crops.perennial crops,vegetabiedicinal and aromatic and
ornamentals using conventional and modern biotdogiaal approaches.

Theory

UNIT |

Perennial commercial crops Coconut, Arecanutheubcashew cardamom, black
pepper. Evolution and distribution of specied forms. Cytogenetics, breeding
objectives — field and quality: conventional anddaim breeding approaches,
achievements hybrid varieties.

Unit Il

Tropical tuber crops — Tapioca, Sweet potato, yatgcasia: Evolution distribution of
forms and species, classification, cytogenetiasething objectives yield and quality,
breeding methods, achievements.

Unit 1l

Medicinal and aromatic plants- Distribution ofrhs and species — cytogenetics,
breeding objectives, breeding methods and achievenmedicinal plants:
Lemongrass eucalypt@scimumPiper longumKaempferiaSidaspp. and other
important tree medicinal plants. Ornamental pl&@mshid, Anthurium origin,
distribution of species and forms, cytogenetieedmg objectives yield and quality,
breeding methods, achievement.
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UNIT 1V

Vegtables, evolution and distribution of specied torms — wild relatives and
germplasm, Cytogenetics and genome relationshipeeddng objects — yield, quality
characters, biotic and abiotic stress resistancareimportant vegetable crops.

UNIT V

Fruit — Crops : Mango and Banana origin, distribatof species and forms,
cytogenetics, breeding objectives, yield and qudiiteeding methods, achievement
Practical

Floral biology — emasculation - pollination techuég ; Study of range of variation for
yield and yield components — Study of segregatiogutations and their evaluation -
Trait based screening for stress resistance inscobpmportance— Use of descriptors
for cataloguing Germplasm maintenance; learninghenStandard Evaluation System
(SES) and descriptors; Use of softwares for dawmbasanagement and
retrieval.Practical learning on the cultivation ftit crops, vegetables, medicinal
plants, perennials like coconut,arecanut,rubbdigagardamom,black pepper,tuber
crops,medicinal and aromatic plants,orchids,antimi@nd vegetables.

Suggested Readings

Agarwal RL. 1996ldentifying Characteristics of Crop Varietie®xford & IBH.

Bahl PN & Salimath PM. 19965enetics, Cytogenetics and Breeding of Crop Plants
Vol. I. Pulses and Oilseed®xford & IBH.

Kannaiyan S, Uthamasamy S, Theodore RK & Palanign@n?2002NewDimensions
and Approaches for Sustainable AgricultiDeectorate of Extension Education,
TNAU, Coimbatore.

Ram HH & Singh HG. 1993rop Breeding and GeneticKalyani.

Singh HG, Mishra SN, Singh TB, Ram HH & Singh DBd$.). 1994Crop Breeding in
India. International Book Distributing Co.

Slafer GA. (Ed.). 1994Genetic Improvement of Field Cropdarcel Dekker. Agarwal
RL. 1996.ldentifying Characteristics of Crop Varietie®xford & IBH.

Chahal GS & Ghosal SS. 200Principles and Procedures of Plant Breeding -
Biotechnological and Conventional Approachissrosa Publ.

Chopra VL. 1997Plant Breeding Oxford & IBH. Nath V & Lal C. 19950ilseeds in
India. Westvill Publ. House.

Nigam J. 1996Genetic Improvement of Oilseed Cro@sford & IBH.

Ram HH & Singh HG. 1993Crop Breeding and GeneticKalyani.

Singh HG, Mishra SN, Singh TB, Ram HH & Singh DBd$.). 1994.Crop Breeding
in India. International Book Distributing Co.

Agarwal RL. 1996ldentifying Characteristics of Crop Varietie®xford & IBH.

Chahal GS & Ghosal SS. 200Principles and Procedures of Plant Breeding -
Biotechnological and Conventional Approachissrosa Publ.

Chopra VL. 1997Plant Breeding Oxford & IBH. Ram HH & Singh HG. 199%rop
Breeding and Genetic&alyani.

Singh DP. 1991Genetics and Breeding of Pulse Croldalyani.

Singh HG, Mishra SN, Singh TB, Ram HH & Singh DBd$.). 1994.Crop Breeding
in India. International Book Distributing Co.

Basset. M.J.(Ed.) 1986. Breeding vegetable Crop4 publications

Feria. M.S, Arya. P.S. and Choudhary a.k. 2000\&getCrops Breeding and Seed
Production Vol, | Kalyani.

Kalloo. G. 1988. Vegetable Breeding Vols. | —HCRC Press

Kalloo.G.1998. Vegetable Breeding Vols. | — llidi@bined Ed.) Panima Edn. Book
Agency.
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Kumar I.C. and Dhaliwal. M.S. 1990. Technics ofvBleping Hybrids in Vegetable
Crops. Agro Botanical Publications.

Singh P.K./, Dasgupta S.K. and Tripathi.S.K. 206#/brid Vegetable Development
International Book Distributing Co.

19.GP519 Intellectual property rights ad plant breeding 2+0
Theory

Unit |

Property rights — (IPR) issues involved — NaturéRiR.

Unit 1l

Patents — Conditions for patents — Historical aipetpatents - Patents in India — case
studies. Indian Patent Act — Facilitating patentitellectual Property Management
Division (IPMD) under CSIR.
UNIT Il
Copy rights — History of copy right protection —iF@ealing - copy right protection in
India. Trade marks — purpose, importance, systaae mark protection.
UNIT IV

Geographical indications (Gl) — benefits — prateciof Gl — national & international
level — goods that can be protected under Gl —quhax@, violation of GI protection —
examples.
UNIT V

IPR on plant varieties — Plant Breeders’ Rightsstory — PPV & FR Act, 2001 —
Registration of varieties under the Act- Noveltyjstiintiveness, unifiormity and
stability — Extant variety, Farmers’ variety. Famsigights — researchers’ rights.
UNIT VI

IPR on biological diversity — Convention on Biologl Diversity (CBD), Regulation
of biodiversity — National Biodiversity AuthorityNBA), State Biodiversity Board
(SBB). ICAR guidelines for IPR management. Biodsisr Act.
UNIT VII

Seed BIll — its impact. Various treaties — theamparisons. IPR and participatory
technology — Participatory Plant Breeding.

Suggested readings
Chahal, G. S and Gosal, S. S. 20@énciples and Procedures of Plant Breeding.
Narosa Publishing House, New Delhi
Elsy, C.R., Jesy Thomas, K. and Mohandas, M. 2B@&er on IPR in Agriculture.
Kerala Agricultural University, Thrissur. p.36
Maskus, K.E. (2000)ntellectual Property Rights in the Global Econgmy
Washington,D.C.: Institute for International Econosn

20 GP 520 Genetics 2+0
Objectives

Offered for Agricultural Statistics students only
Theory

UNIT |

Physical basis of heredity—cell structures and tions-Cell divisions— mitosis, meiosis
and their significance

100



UNIT Il

Mendelian inheritance-application of statistitmdhniques in substantiating
Mendelian principles and modifications to Mendeliatios like dominance,
incomplete dominance, Epitasis.

UNIT 1l

Application of statistics in detecting linkaggpssing over, chromosome mapping
etc.

UNIT IV

Quantitative traits-Multiple Factor Hypothesis-letigenes

UNIT V

Sex determination and sex linked characters and ittentification through statistical
techniques.

UNIT VI

Genetics of population-gene and genotype frequendyardy-Weinberg's law, its
derivation- forces changing gene frequency.

References

Genetics .2006 B D Singh Kalyani Publishers.Ludaia

Genetics.2004.Verma P S and Aggarwal V K
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Ph. D COURSES
1.GP 601 PLANT GENETIC RESOURCES AND PRE-BREEDING 2-0

Objective

To provide information about collection, evaluatidomcumentation, maintenance and
use of plant genetic resources for crop improvement

Theory

UNIT |

Historical perspectives and need for PGR consemwatimportance of plant genetic
resources; Taxonomical classification of cultivatpthnts; Gene pool: primary,
secondary and tertiary; Centres of origin and dl@iagétern of diversity; Basic genetic
resources and transgenes.

UNIT Il

Principles, strategies and practices of explorati@ollection, characterization,
evaluation and cataloging of PGR; Plant quaranéind phytosanitary certification;
Germplasm introduction and exchange; Principles oftro and cryopreservation.
UNIT 1l

Germplasm conservatiotin situ, ex sityand on-farm; short, medium and long term
conservation strategies for conservation of ortlxosleed and vegetatively propagated
crops; Registration of plant genetic resources.

UNIT IV

PGR data base management; Multivariate and clagtamalysis, descriptors; National
and international protocols for PGR management; Pi@GRfood and agriculture
(PGRFA); PGR access and benefit sharing; Role ofABGystem in the germplasm
exchange; PBR, Farmers rights and privileges; SAetl sui generis system;
Geographical indicators, Intellectual property; P&, copyrights, trademarks and
trade secrets.

UNIT V

Journey from wild to domestication; Genetic enhamest- need for genetic
enhancement; Genetic enhancement in pre Mendet@mrared 21 century; Genetic
enhancement and plant breeding; Reasons for faiugenetic enhancement; Sources
of genes/ traits- novel genes for quality.

UNIT VI

Distant Hybridization: Inter-specific, inter-genehybridization, scope and limitations,
techniques to overcome the limitations; Gene temgbols and techniques into
cultivated species; Validation of transferred gesued their expression.

UNIT VII

Post-genomic tools for genetic enhancement of gewsng Prebreeding through
chromosome manipulation; Application of biotechmlofor Genetic enhancement-
Achievements.

UNIT VIII

Utilization of genetic resources, concept of corel anini-core collections, genetic
enchancement/Prebreeding for crop improvementdmetuhybrid development.
Suggested Readings

Frankel OH & Bennett E. 197@enetic Resources in Plants — their Exploration and
ConservationBlackwell.

Gautam PL, Dass BS, Srivastava U & Duhoon SS. 1BEfit Germplasm ollecting:
Principles and Procedure®NBPGR, New Delhi.
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Painting KA, Perry MC, Denning RA & Ayad WG. 199Guide Book for Genetic
Resources Documentatiol?GRI, Rome, Italy.

Paroda RS & Arora RK. 1991Plant Genetic Resources, Conservation and
Management. Concepts and Approach®GRI Regional office for South and South
Asia, New Delhi.

Puzone L & Hazekamp TH. 199€&haracterization and Documentation of Genetic
Resources Utilizing Multimedia DatabasdBPGR, New Delhi.

Rana RS, Sapra RL, Agrawal RC & Gambhir R. 19Blant Genetic Resources,
Documentation and Information ManagemedBPGR, New Delhi.

Singh RJ & Jauhar PP. 200Benetic Resources, Chromosomal Engineering and Crop
ImprovementVol. I. Grain LegumesVol. Il. Cereals CRC Press, Taylor & Francis
Group, USA.

2.GP 602 ADVANCED BIOMETRICAL AND QUANTITATIVE GENE TICS 2+1

Objective

To impart theoretical knowledge and computationhoés for non allelic interactions,
mating designs and component analysis and theiifsignce in plant breeding.

Theory

UNIT |

Basic principles of Biometrical Genetics; Selectadrparents; Advanced biometrical
models for combining ability analysis; Simultanegetection models; Use of Multiple
regression analysis in selection of genotypes;ddssand Systems; Selection of stable
genotypes.

UNIT Il

Models in stability analysis - Pattern analysisddiive Main Effect and Multiplicative
Interaction (AMMI) analysis and other related magié€trincipal Component Analysis.
UNIT Il

Additive and multiplicative model - Shifted multightive model; Analysis and
selection of genotypes; Methods and steps to siélediest model - Biplots and
mapping enotypes.

UNIT IV

Genetic architecture of quantitative traits; Cortiaral analyses to detect gene actions
- Partitioning of phenotypic/genotypic variance -enStruction of saturated linkage
maps, concept of framework map development; QTL pimap Strategies for QTL
mapping - desired populations, statistical methddksker Assisted Selection (MAS) -
Approaches to apply MAS in Plant breeding - setectibased on markers -
simultaneous selection based on marker and phemotypactors influencing MAS;
Heritability of the trait, proportion of genetic na@nce, linkage disequilibrium between
markers and traits and selection methods.

Practical

Working out efficiency of selection methods in diént populations and interpretation
- Biparental mating — use of softwares in analysid result interpretation - Triallel
analysis— use of softwares in analysis and restdtpretation - Quadriallel analysis —
use of softwares in analysis and result interpitat Triple Test Cross (TTC) — use of
softwares in analysis and result interpretation dvanced biometrical models for
combining ability analysis - Selection of stablenggpes using stability analysis;
Models in stability analysis Additive Main Effectné Multiplicative Interaction
(AMMI) model - Principal Component Analysis modeAdditive and multiplicative
model - Shifted multiplicative model - Analysis asdlection of genotypes - Methods
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and steps to select the best model - Selectioemsgst Biplots and mapping genotypes.
Construction of

linkage maps and QTL mapping - Strategies for QTdpping; statistical methods in
QTL mapping; Phenotype and Marker linkage studies.

Suggested Readings

Bos | & P Caligari. 1995Selection Methods in Plant Breedir@@hapman & Hall.
Falconer DS & Mackay J. 199Bitroduction to Quantitative Genetickongman.
Mather K & Jinks L. 1983Introduction to Biometrical Genetic€hapman & Hall.
Nadarajan N & Gunasekaran M. 200Ruantitative Genetics and Biometrical
Techniques in Plant Breedingalyani.

Singh P & Narayanan SS. 19%ometrical Techniques in Plant Breedirggalyani.
Singh RK & Choudhary BD. 198Biometrical Methods in Quantitative Genetics
Kalyani.

Weir DS. 1990Genetic Data Analysis. Methods for Discrete PopatatGenetic Data
Sinauer Associates.

Wricke G & Weber WE. 1988Quantitative Genetics and Selection inPlant Bregdin
Walter de Gruyter.

3.GP 603 GENOMICS IN PLANT BREEDING Z1

Objective

To impart practical skills in advanced moleculachi@ques in genome mapping
structural/functional genomics and developmentariggenic crops.

Theory

UNIT |

Introduction to the plant genome- Plant nuclear ogees and their molecular
description - The chloroplast and the mitochondgehomes in plants - Genome size
and complexity.

UNIT Il

Establishment of plant genome mapping projects nd@e mapping and use of
molecular markers in plant breeding; Strategiesriapping genes of agronomic traits
in plants- Approaches for mapping quantitativetttaci; Map based cloning of plant
genes.

UNIT Il

Regulation of Plant gene expression - Functionalogecs — Expression Analysis
using Microarrays — Transposon tagging and Inseationutagenesis- methods and
significance- Diversity Array Technology.

UNIT IV

Genome sequencing in plants—Principles and TechsjgApplications of sequence
information in plant genome analyses; Comparati@eognics— Genome Comparison
Techniques- Classical and advanced approaches.

UNIT V

Detection of Single Nucleotide Polymorphism; TILLBNand Eco-TILLING; Role of
transcriptomics, proteomics and metabolomics irkitig genome and phenome;
Importance of understanding the phenotypes foraatipd) the outcome of genomic
technologies- Knock out mutant studies and higaughput phenotyping.

UNIT VI

Concept of database development, management armdfobiatics; Plant genome
projects and application of bioinformatics toolsstructural and functional genomics.
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Practical

Chromosome analysis in major field crops - Fluoeese in situ hybridization -
Comparative genomic hybridization — Comparativelymiga of plant genomes using
molecular markers — Genetic map construction usnodecular markers — Mapping
major genes using molecular markers — QTL mappinglants — Comparison across
mapping populations — Understanding the need gea&orithms in QTL mapping —
Plant Genome Databases — Computational tools ttomexplant genome databases —
Comparative genomics — Comparison of genome seggasig tools of
bioinformatics- Advanced genomic technologies: TING and Eco-TILLING — DNA
Array Technology - Linking genome sequences to ptyges: Tools of
transcriptomics, proteomics and metabolomics.

Suggested Readings

Baxevanis AD & Ouellette BFF. 200Bioinformatics: A Practical Guide to the
Analysis of Genes and ProteiWgiley Interscience.

Brown TA. 2002.GenomesWiley-LISS.

Caetano-Anolles G & Gresshoff PM. 19E8NA Markers: Protocols,Applications and
Overviews Wiley-VCH.

Cantor CR & Smith CL (2004¥enomicsWiley, New York.

Galas DJ & McCormack SJ. 2002enomic Technologies: Present andFutuCalster
Academic Press.

Jordan BR. 200IDNA Microarrays: Gene Expression ApplicatioBpringer-Verlag.

Liu BH. 1997.Statistical Genomics: Linkage, Mapping and QTL AsaCRS Press.
Lynch M & Walsh B. 1998.Genetics and Analysis of Quantitative TreBisauer
Associates.

Mount DW. 2001 Bioinformatics. Sequence and Genome Analy3dSpring Harbor
Laboratory Press..

Palzkill T. 2002 Proteomics Kluwer.

Paterson AH. 19965enome Mapping in Plant&cademic Press.

Pennington SR & Dunn MJ. 200Proteomics: From Protein Sequence toFunction
Viva Books.

Rampal JB. 200IDNA Arrays: Methods and Protocoldumana Press.

4.GP 604 MOLECULAR AND CHROMOSOMAL MANIPULATIONS 2+0
FOR CROP BREEDING

Objective

This course focuses on the advanced techniquesalgzing chromosome structure and
manipulations for genome analysis in crop species.

Theory

UNIT |

Organization and structure of genome — Genome -sif@rganization of organellar
genomes — Nuclear DNA organization — Nuclear antb@gsmic genome interactions
and signal transduction; Transcriptional and Transhal changes, Inheritance and
expression of organellar DNA; Variation in DNA cent — C value paradox; Sequence
complexity — Introns and Exons — Repetitive seqasreRole of repetitive sequence.
UNIT II

Karyotyping — Chromosome banding and chromosomentipgi Tracking
introgressions using FISH, GISH, localization andapping of genes/genomic
segments; Distant hybridization - Role of polypkid crop evolution and breeding -
auto and allopolyploids.
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UNIT 1l

Applications of cytogenetical methods for crop imy@ment; Location and mapping of
genes on chromosomes: deficiency method; Interadgeretic consequence,
identification of chromosomes involved and geneatmn; balanced lethal systems,
their maintenance and utility; Multiple interchasgese in producing inbreds, transfer
of genes- linked marker methods; Duplication - pitbn and use; Inversions and
location of genes; B/A chromosome translocatiorgsgame location.

UNIT IV

Trisomics- types, production, breeding behavior adtion of genes, use of balanced
tertiary trisomics in hybrid seed production; Moaoscsmethods of production,
breeding behaviour and location of genes; Inteetarisubstitutions-allelic and non-
allelic interactions; Telocentric method of mapping

UNIT V

Barriers to interspecific and intergeneric hybradian- Behaviour of interspecific and
intergeneric crosses; Totipotency of cells — Mogdmesis:in vivo and in vitro —
Meristem culture — anther and pollen culture — eyuwvary, embryo and endosperm
culture — protoplast isolation and culture — préaspfusion, Different pathways af
vitro morphogenesis — organogenesis and somatic embmsigenn vitro
mutant/somaclone selection for biotic and abidtfiesses.

Suggested Readings

Clark MS & Wall WJ. 1996Chromosomes: The Complex Co@aapman & Hall.
Conger BV. (Ed.). 1981Cloning Agricultural Plants via in vitro Technique€RC
Press.

Constabel F & Vasil IK. (Eds.). 198&ell Culture and Somatic Cell Genetics of
Plants Vol. V. Cell Culture and Phytochemicals in Plant Cell Cuoétss Academic
Press.

Lal R & Lal S. (Eds.). 199QCrop Improvement Utilizing BiotechnolaggyRC Press.
Mantel SH & Smith H. 1983lant BiotechnologyCambridge University Press.

Sen SK & Giles KL. (Eds.). 198®Iant Cell Culture in Crop Improvement

Plenum Press.

5. GP 605 ADVANCED IN PLANT BREEDING SYSTEMS 2+0

Objective

To impart theoretical knowledge and computationhods for non allelic interactions,
mating designs and component analysis and theiifsignce in plant breeding.

Theory

UNIT |

Facts about plant breeding before the discoverylefidelism; Evolutionary concepts
of genetics and plant breeding - Flower developmamd its importance; genes
governing the whorls formation and various modeigppsed; Mating systems and
their exploitation in crop breeding; Types of padition, mechanisms promoting cross
pollination.

UNIT II

Self- incompatability and sterility — Types of setfcompatability: Homomorphic
(sporophytic and gametophytic) and heteromorphBreakdown of incompatibility -
Floral adaptive mechanisms - Spatial and tempo@énetic and biochemical basis of
self incompatibility; Sterility: male and femaleestity — Types of male sterility: genic,
cytoplasmic and cytoplasmic-genic; Exploitationmonocots and dicots, difficulties
inexploiting CGMS system in dicots — Case studiexl dreeding strategies;
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Nucleocytoplasmic interactions with special refeeerto male sterility — Genetic ,
biochemical and molecular bases.

UNIT 1l

Population formation by hybridization - Types ofpotations — Mendelian population,
gene pool, composites, synthetics etc.; Principtes procedures in the formation of a
complex population; Genetic basis of populationriovement.

UNIT IV

Selection in self fertilizing crops; Creation ofnggic variability selection methods -
Selection methods: mass selection, pureline selecpedigree method (selection in
early generations vs advanced generations); Bas&cpmlycross and test cross.

UNIT V

Selection in cross fertilizing crops — Polycrosd a@opcross selections, Mass and
recurrent selection methods and their modificatiendlass selection: grided mass
selection, ear to row selection, modified ear ter igelection; Convergent selection,
divergent selection; Recurrent selection: Simplecunent selection and its
modifications (restricted phenotypic selection,festlprogeny selection and full sib
recurrent selection) - Recurrent selection for ga&neombining ability (GCA) —
Concepts and utilization - Recurrent selectiondpecific combining ability (SCA) —
usefulness in hybrid breeding programmes - Recgiroecurrent selection (Half sib
reciprocal recurrent selection, Half sib reciproeaiurrent selection with inbred tester
and Full sib reciprocal recurrent selection); Sebecin clonally propagated crops —
Assumptions and realities.

UNIT VI

Genetic engineering technologies to create matdisteProspects and problems - Use
of self- incompatability and sterility in plant lm@&ing — case studies; - Fertility
restoration in male sterile lines and restorer idifeation programmes - Conversion of
agronomically ideal genotypes into male sterile€ancepts and breeding strategies;
Case studies - Generating new cytonuclear interactiystem for diversification of
male

steriles - Stability of male sterile lines — Enviroental influence on sterility—
Environmentally Induced Genic Male Sterility (EGMS)Types of EGMS; Influence
on their expression, genetic studies; Photo andnibesensitive genetic male sterility
and its use in heterosis breeding - Temperatursitsangenetic male sterility and its
use heterosis breeding - Apomixis and its useeiterosis breeding - Incongruity —
Factors influencing incongruity - Methods to overaincongruity mechanisms.
Suggested Readings

Agarwal RL. 1996.Fundamentals of Plant Breeding and Hybrid Seed Bctidn
Oxford & IBH.

Allard RW. 1966 Principles of Plant Breedinglohn Wiley & Sons.

Briggs FN & Knowles PF. 196Tntroduction to Plant BreedingReinhold.

Fehr WR. 1987 Principles of Cultivar Development: Theory and Tgue Vol I.
Macmillan.

Hayes HK, Immer FR & Smith DC. 195Blethods of Plant Breeding/icGraw-Hill.
Mandal AK, Ganguli PK & Banerji SP. 1998dvances in Plant Breedinyol. I, II.
CBS.

Richards AJ. 198&lant Breeding System&eorge Allen & Unwin.

Sharma JR. 199#rinciples and Practice of Plant Breedingata McGraw-Hill.
Simmonds NW. 197®rinciples of Crop Improvemeritongman.

Singh BD. 1997Plant Breeding: Principles and Methadsth Ed., Kalyani.

Singh P. 1996Essentials of Plant Breedingalyani.

Welsh JR. 1981Fundamentals of Plant Genetic and Breedidghn Wiley.
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Williams W. 1964 Genetical Principles and Plant Breedinglackwell.
6.GP 606 CROP EVOLUTION 2+0

Objective

To impart knowledge on crop evolutionary aspects manipulation at ploidy level for
crop improvement.

Theory

UNIT |

Origin and evolution of species; Centres of diwgrerigin, diffused centres; Time and
place of domestication; Patterns of evolution aodteéstication-examples and Case
studies.

UNIT II

Domestication and uniformity — Characteristics aflg domestication and changes —
Concept of gene pools and crop evolution; SelediwhGenetic drift - Consequences.
UNIT Il

Speciation and domestication — The process of apeci — Reproductive isolation
barriers — Genetic differentiation during speciatie Hybridization - speciation and
extinction.

UNIT IV

Exploitation of natural variation — Early attempis increase variation — Distant
hybridization and introgression- Inter-specificieirgeneric hybridization, scope and
limitations, techniques to overcome the limitatiorSene transfer into cultivated
species, tools and techniques; Validation of treimefl genes and their expression;
Controlled introgressions.

UNIT V

Processes in crop evolution and stabilization diygoids, cytogenetic and genetic
stabilization; Genome organization — Transgenasisrop evolution — Multifactorial
genome — Intragenomic interaction —Intergenomieranttion — Genome introgression.
UNIT VI

Methods to study crop evolution - Contemporary Meth— Based on morphological
features — Cytogenetic analysis — Allozyme varradiand crop evolution — DNA
markers, genome analysis and comparative genomics.

UNIT VII

Evolutionary significance of polyploidy, Evolutioof crop plants through ploidy
manipulations; polyploids: methods, use of autoplaligls; haploidy-method of
production and use; allopolyploids- synthesis ok reops; - Case studies — Cereals —
Pulses — Oilseeds — vegetables, Fibre crops - &iantcrops — Forage crops — Tuber
crops — Medicinal Plants.

Suggested Readings

Hancock JF. 2004. Plant Evolution and the Origi®odp Species. 2nd Ed. CABI.
Ladizinsky G. 1999Evolution and Domesticatiorspringer.

Miller AJ. 2007.Crop Plants: EvolutionJohn Wiley & Sons.

Smartt J & Simmonds NW. 199kvolution of Crop PlantsBlackwell.

7. GP 607 BREEDING DESIGNER CROPS 2+1
Objective
To impart theoretical knowledge and practical knwow towards physiological

efficiency, nutritional enhancement, biofortificati and industrial/pharma applications
in plant breeding.
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Theory

UNIT |

Breeding of crop ideotypes; Genetic manipulatiam®ugh recombination breeding,
genomics and transgenics for physiological efficiemutritional enhancement, special
compounds-proteins, vaccines, gums, starch andUatsr

Physiological efficiency as a concept, parametmd avhole plant physiology in
integrated mode; Physiological mechanism of impnoset in nutrient use efficiency,
water use efficiency, osmotic adjustment, photdsgiit efficiency, stay green trait and
its significance in crop improvement.

UNIT Il

Improvement in yield potential under sub-optimahditions by manipulating source
and sink, canopy architecture, plant-water relatgps, effect of suboptimal conditions
on cardinal plant growth and development processeisancing input use efficiency
through genetic manipulations.

UNIT IV

Breeding for special traits viz. oil, protein, vitns, amino acids etc.; Concept of
biopharming and development of varieties producitgrgeted compounds,
nutraceuticals and industrial products; Successeston vaccines, modified sugars,
gums and starch through biopharming

UNIT V

Biosafety management, segregation and isolatiorvir@ments in designer crop
production and post-harvest management

Practical

Demonstration of plant responses to stresses throegent techniques; Water use
efficiency, transpiration efficiency, screeningliemues under stress conditions such
as electrolyte leakage, TTC, chlorophyll fluoreszercanopy temperature depression,
stomatal conductance, chlorophyll estimation, lieatight/salt shock proteins.
Suggested Readings

Balint A. 1984 .Physiological Genetics of Agricultural Crop&K Ademiaikiado.

Hay RK. 2006 Physiology of Crop Yiel®nd Ed. Blackwell.

Pessarakli M. 1995dandbook of Plant and Crop Physiolodyarcel Dekker.

Taiz L & Zeiger E. 2006Plant Physiology4th Ed. Sinauer Associates.

8.GP 608 ADVANCES IN BREEDING OF MAJOR CROPS 30

Objective

To provide insight into recent advances in improeatrof cereals and pulses,oil
yielding crops,tuber crops.perennial crops,vegetabiedicinal and aromatic and
ornamentals using conventional and modern biotdogieal approaches.

Theory

UNIT |

History, description, classification, origin andyfdgenetic relationship, genome status
in cultivated and alien species of major cerealfiets and non cereal crops like Rice,
Wheat, Maize, Pearlmillet, Sorghum , Pulses, odsgeotton, sugarcane, arid legumes
and others.Rice: Evolution and distribution of specand forms - wild relatives and
germplasm; Genetics — cytogenetics and genomeaargaip — Breeding objectives-
yield, quality characters, biotic and abiotic s¢ressistancetc.— Hybrid rice breeding-
potential and outcome - Aerobic rice, its implicats and drought resistance breeding.
UNIT Il

Wheat: Evolution and distribution of species anan® - wild relatives and germplasm,;
cytogenetics and genome relationship; Breeding atibgsyield, quality characters,
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biotic and abiotic stress resistance, exploitatbrneterosis etc; Sorghum: Evolution
and distribution of species and forms - wild relas and germplasm - cytogenetics and
genome relationship - Breeding objectives- yieldalgy characters, biotic and abiotic
stress resistance etc; Pearl millet: Evolution disttibution of species and forms - wild
relatives and germplasm; Cytogenetics and genotagomeship; Breeding objectives-
yield, quality characters, biotic and abiotic stressistance etc.
UNIT 1l
Maize: Evolution and distribution of species anthis - wild relatives and germplasm,;
Cytogenetics and genome relationship; Breedingotibgs: yield, quality characters,
biotic and abiotic stress resistance etc - QPMBimaize — strategies and implications
- Heterosis breeding attempts taken in Sorghun| Rilet and Maize; Minor millets:
Evolution and distribution of species and forms Hdwrelatives and germplasm;
Cytogenetics and genome relationship - Minor nslléreeding objectivesyield, quality
characters, biotic and abiotic stress resistance et
UNIT 1l

Other pulses: Greengram, blackgram, fieldpea,
frenchbean,cowpea,horsegram,cowpea,lablab, Ewolutytogenetics and genome
relationship; Learning the descriptors; Breedingeotives- yield, quality characters,
biotic and abiotic stress etc; Interspecific cressempted and its implications,
reasons for failure, ways of overcoming them.
UNIT IV
Groundnut: Evolution and distribution of speciesd alorms; Wild relatives and
germplasm; Cytogenetics and genome relationshipd Bod kernel characters;
Breeding objectives- yield, quality characters,tici@and abiotic stress etc. Soybean:
Breeding objectives, utilization of wild relativésr yield and quality improvement,
biotic and abiotic stress etc. - Oil quality — cmeristics; Evolution and distribution of
species and forms; Wild relatives and germplasendfcs, cytogenetics and genome
relationship.
UNIT V
Other oilseed crops: Sunflower, sesame,. Evoluad distribution of species and
forms; Wild relatives and germplasm; Cytogeneticd genome relationship; breeding
objectives- yield, quality characters, biotic afmoéic stress; Sunflower: Evolution and
distribution of species and forms; Wild relativesdagermplasm; Cytogenetics and
genome relationship, hybrid sunflower, constraamd achievements.
UNIT V1
Perennial crops Coconut, arecanut, rubbers, casamlamom, blackl peper.
Evolution and distribution of species and formsitdgenetics, breeding objectives —
field and quality: conventional and modern breedipgroaches, achievements hybrid
varieties.Tropical tuber crops — Tapioca, Sweeafaptyam, colocasia: Evolution
distribution of forms and species, classificatioytogenetics, breeding objectives yield
and quality, breeding methods, achievements.
Unit V1I
Medicinal and aromatic plants, Ornamental pl&@nshid, Anthurium. Distribution of
forms and species — cytogenetics, breeding obgstioreeding methods and
achievements.Medicinal plants: Lemongrass eucasypscimumPiper longum
KaempferiaSidaspp. and other important tree medicinal planigim distribution of
species and forms, cytogenetics breeding objectniadd and quality, breeding
methods, achievement.
UNIT V111

Vegtables, evolution and distribution of specied torms — wild relatives and
germplasm, Cytogenetics and genome relationshipeeddng objects — yield, quality
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characters, biotic and abiotic stress resistancareimportant vegetable crops. Fruit —
Crops : Mango and Banana origin, distribution ad@es and forms, cytogenetics,
breeding objectives, yield and quality, breedinghuds, achievement

UNIT IX

Breeding objectives in rice, wheat, maize, peal&hilsorghum, pulses, oilseeds,
cotton, sugarcane, arid legumes and other foragesatc. Genetic resources and their
utilization; Genetics of quantitative and qualiatiraits.

UNIT X

Breeding for value addition and resistance to a&biabd biotic stresses.Conventional
(line breeding, population improvement, hybrids)damther approaches (DH
Populations, Marker Assisted Breeding, Developn@nmtew male sterility systems),
transgenics.

UNIT X1

National and International accomplishments in genehprovement of major field
crops and their seed production.Breeding objectivatce, wheat, maize, pearlmillet,
sorghum, pulses, oilseeds, cotton, sugarcaneJegidnes and other forage crops etc.
Genetic resources and their utilization; Genetfaguantitative and qualitative traits.
Practical

Floral biology — emasculation - pollination techunég ; Study of range of variation for
yield and yield components — Study of segregatiogutations and their evaluation -
Trait based screening for stress resistance inscobpmportance— Use of descriptors
for cataloguing Germplasm maintenance; learninghenStandard Evaluation System
(SES) and descriptors; Use of softwares for dawmbasanagement and
retrieval.Practical learning on the cultivation afereals,pulses,oil seeds,fruit
crops,vegetables,medicinal plants,perennials.

Suggested Readings

Agarwal RL. 1996ldentifying Characteristics of Crop Varietie®xford & IBH.

Bahl PN & Salimath PM. 19965enetics, Cytogenetics and Breeding of Crop Plants
Vol. I. Pulses and Oilseed®xford & IBH.

Chandraratna MF. 196&enetics and Breeding of Rideongmans.

Chopra VL & Prakash S. 200Evolution and Adaptation of Cereal Crop©xford &
IBH.

Gill KS. 1991.Pearl Millet and its ImprovemeniCAR.

IRRI. 1964 .Rice Genetics and Cytogeneti€dsevier.

IRRI. 1986.Rice GeneticsProc. International Rice Genetics Symposium.

IRRI, Los Banos, Manila, Philippines.

IRRI. 1991 .Rice Genetics lIProc. International Rice Genetics Symposium.

IRRI, Los Banos, Manila, Philippines.

IRRI. 1996.Rice Genetics llIProc. International Rice Genetics Symposium.

IRRI, Los Banos, Manila, Philippines.

IRRI. 2000.Rice Genetics IMProc. International Rice Genetics Symposium.

IRRI, Los Banos, Manila, Philippines.

Jennings PR, Coffman WR & Kauffman HE. 19®3ce Improvement

IRRI, Los Banos, Manila, Philippines.

Kannaiyan S, Uthamasamy S, Theodore RK & Palanisn@&n2002New

Dimensions and Approaches for Sustainable Agriceltu

Directorate of Extension Education, TNAU, Coimbator

Murty DS, Tabo R & Ajayi O. 199450rghum Hybrid Seed Production and
ManagementlCRISAT, Patancheru, India.

Nanda JS. 199Manual on Rice Breedinglalyani.

Ram HH & Singh HG. 1993rop Breeding and GeneticKalyani.
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Singh HG, Mishra SN, Singh TB, Ram HH & Singh DEd$.). 1994.

Crop Breeding in Indialnternational Book Distributing Co.

Slafer GA. (Ed.). 1994Genetic Improvement of Field Cropdarcel Dekker.28
Walden DB. 1978Maize Breeding and Genetickohn Wiley & Sons.

Agarwal RL. 1996ldentifying Characteristics of Crop Varietie®xford & IBH.

Bahl PN & Salimath PM. 19965enetics, Cytogenetics and Breeding of Crop Plants
Vol. I. Pulses and Oilseed®xford & IBH.

Chahal GS & Ghosal SS. 200Principles and Procedures of Plant Breeding -
Biotechnological and Conventional Approachiarosa Publ.

Chopra VL. 1997Plant BreedingOxford & IBH. 30

Nath V & Lal C. 19950ilseeds in IndiaWestvill Publ. House.

Nigam J. 1996Genetic Improvement of Oilseed Crofsford & IBH.

Ram HH & Singh HG. 1993rop Breeding and GeneticKalyani.

Singh DP. 1991Genetics and Breeding of Pulse Croldalyani.

Singh HG, Mishra SN, Singh TB, Ram HH & Singh DBd$.). 1994.Crop Breeding
in India. International Book Distributing Co.

Smartt J. 1994The Groundnut Crop - a Scientific Basis for Impmoeat Chapman &
Hall

Agarwal RL. 1996ldentifying Characteristics of Crop Varietie®xford & IBH.

Bahl PN & Salimath PM. 19965enetics, Cytogenetics and Breeding of Crop Plants
Vol. I. Pulses and Oilseed®xford & IBH.

Chahal GS & Ghosal SS. 200Principles and Procedures of Plant Breeding -
Biotechnological and Conventional Approachsarosa Publ.

Chopra VL. 1997Plant BreedingOxford & IBH. 30

Nath V & Lal C. 19950ilseeds in IndiaWestvill Publ. House.

Nigam J. 1996Genetic Improvement of Oilseed Crofsford & IBH.

Ram HH & Singh HG. 1993rop Breeding and GeneticKalyani.

Singh DP. 1991Genetics and Breeding of Pulse Croldalyani.

Singh HG, Mishra SN, Singh TB, Ram HH & Singh DBd$.). 1994.Crop Breeding
in India. International Book Distributing Co.

Smartt J. 1994The Groundnut Crop - a Scientific Basis for Impmoeat Chapman &
Hall

Basset. M.J.(Ed.) 1986. Breeding vegetable Crop4 publications

Feria. M.S, Arya. P.S. and Choudhary a.k. 2000\&getCrops Breeding and Seed
Production Vol, | Kalyani.

Kalloo. G. 1988. Vegetable Breeding Vols. | —HCRC Press

Kalloo.G.1998. Vegetable Breeding Vols. | — llidi@bined Ed.) Panima Edn. Book
Agency.

Kumar I.C. and Dhaliwal. M.S. 1990. Technics ofvBleping Hybrids in Vegetable
Crops. Agro Botanical Publications.

Singh P.K./, Dasgupta S.K. and Tripathi.S.K. 206#/brid Vegetable Development
International Book Distributing Co.

Chopra VL. 2001Breeding Field Crops - Theory and Practi¢&xford &IBH.

Davis DD.1978Hybrid Cotton Specific Problems and Potentiadslv.Agron. 30: 129-
157.

Heyne EG. 198 AWheat and Wheat Improvemehd Ed. ASA, CSSA,SSSA Inc Publ.
Khairwal, IS, Rai KN & Harinaryanan H. (Eds.). 199%arl MilletBreeding Oxford
& IBH.

Khairwal I, Ram C & Chhabra AK. 1990Pearl Millet Seed Productionand
TechnologyManohar Publ.
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Nagarajan S, Singh G & Tyagi BS. 1998heat Research Needs Beyond2000 AD
Narosa.

Nanda JS. 2000Rice Breeding and Genetics - Research PrioritiedCGirallenges
Oxford & IBH.

Rao VS, Singh G & Misra SC. 2004.Wheat: Technologies for
WarmerAreasAnnamaya Publ.

Reynolds MP, Rajaram S, McNab A. 199@creasing Yield Potential inWheat:
Breaking the BarriersProc. Workshop held in Ciudad,Obregon, Sonorasidde

Seth BL, Sikka SM, Dastur RH, Maheshwari P, Rangasy NS & JosiAB. 1960
Cotton in India — A Monograph/ol. I. ICAR.

Singh BD. 2006Plant Breeding - Principles and Method&alyani.

Singh P & Singh S. 1998ieterosis Breeding in Cottoialyani.

Singh P. 1998Cotton BreedingKalyani.

Singh S & Singh P. 200Grends in Wheat Breedingalyani Publ.

9.GP 609 MICROBIAL GENETICS 2+1

Objective

The objective of this course is to apprise the etitsl of molecular processes at DNA
and RNA level in different microorganisms, espdgibhcteria and viruses.

Theory

UNIT |

Nature of bacterial variation; Molecular aspectsraftation; Episomes and plasmids;
Gene mapping in bacteria; Life cycle of bacteriaqjgs Genetic fine analysis of rll
locus; Circular genetic map of phage T4; Transplesalements; Gene manipulation;
Biochemical genetics oNeurospora and Sacharomyce€One gene - one enzyme
hypothesis.

UNIT II

Regulation of gene activity in prokaryotes; Molesauinechanisms of mutation, repair
and suppression; Molecular chaperones and geneessipn; Genetic basis of
apoptosis.

UNIT Il

Transgenic bacteria and bioethics; genetic basisodiulation, nitrogen fixation and
competition by rhizobia, genetic regulation of ogen fixation and quorum sensing in
rhizobia; genetics of mitochondria and chloroplasts

Practical

Preparation and sterilization of liquid and agactbaal nutrient media; Assessment of
generation time in the log-phage bacterial cultitasdling of microorganisms for
genetic experiments; Isolation of rhizobia from uled; Gram staining of rhizobial
cells; Examination of polyhydroxy butyrate (PHB) ogduction in rhizobia;
Demonstration of N2- fixing nodules/bacterial intation in the legumeRhizobium
symbiotic system. Induction, isolation and chamaz#tion of auxotrophic and drug
resistant mutants in bacteria; determination ofnggmeous and induced mutation
frequencies; Discrete bacterial colony counts lier preparation of survival curves and
determination of LD50 of a mutagen. Tn-mediatedagahesis; Analysis and isolation
of plasmid DNA; Curing of plasmids.

Suggested Readings

Brooker RJ. 2004Genetics Analysis and Principle&ddison-Wesley Longman.

Brown TA. 2002 GenomesBios Scientific Publ.

Griffiths AJF. 2000An Introduction to Genetic Analysié/H Freeman.

Hexter W & Yost HT 1976The Science of Genetid3rentice Hall.
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Karp G. 2004Cell and Molecular Biology: Concepts and Experinselthn Wiley.
Lewin B. 2008. Genes IX. John Wiley & Sons.

Russell PJ. 199@&ssential GeneticBlackwell Scientific Publ.

Schleif R.1986Genetics and Molecular Biologyddison-Wesley Publ.Co.
Tamarin RH. 199%rinciples of GeneticSVm C Brown Publ.

Watson JD. 2004Molecular Bilology of the Gendearson Edu.

Yadav AS, Vasudeva M, Kharab P & Vashishat RK. 26G0@3acticalManual on
Microbial and Molecular GeneticDept. of Genetics,CCS HAU Hisar.

10.GP 610 IN SITU AND EX SITU CONSERVATION 2+1
OF GERMPLASM

Objective

To impart knowledge on the methods of germplasnsemation.

Theory

UNIT |

Concept of natural reserves and natural gene bémkgu conservation of wild species
in nature reservesn situ conservation components, factors influencing corsem
value, national plan foin situ conservationjn situ conservation of agro-biodiversity
on-farm; scientific basis oh situ conservation on-farm, building on-farm conservatio
initiatives, implementation of on-farm conservatiomanagement ofin situ
conservedgenetic diversity on-farm, enhancing benébr farmers from local crop
diversity.

UNIT II

Ex situconservation: components, plant genetic resourgesetvation in gene banks,
national gene banks, gene repositories, preservafigenetic materials under natural
conditions perma-frostconservation, guidelines for sending seeds to nitwbactive/
working collections, orthodox, recalcitrant seedbfferences in handling ,clonal
repositories, genetic stability under long terntage condition.

UNIT Il

In vitro storage, maintanence iof vitro culture under different conditions vitro bank
maintanence for temporate and tropical fruit crpecges, spices, tubers, bulbous crops,
medicinal and endangered plant species, consemnvatio embryos and ovules,
cell/suspension cultures, protoplast and callus tuced, pollen culture,
micropropagation techniques, problems, prospedts wfro gene bank.

UNIT IV

Cryopreservation- procedure for handling seeds dghodox and recalcitrants-
cryoprotectants,dessication, rapid freezing, sloweefing, vitrification techniques,
encapsulation/dehydration techniques, nationalifi@si, achievements, application of
cryopreservation in agriculture, horticulture andestry crops.Problems and prospects;
challenges ahead.

Practical

In situconservation of wild species —case studies at matiand international levelsx
situ techniques for active and long-term conservatiorcalfections- Preparation and
handling of materials, packaging, documentatiorsigie of cold storage modules-
Conservation protocols for recalcitrant and orthodseeds; Cytological studies
forassessing genetic stability, vitro cultures- embryo,cell/suspension cultures,pollen
cultures, study of cryotank facility and vitrifiGah techniques, visit to
NBPGR/NBAGR -study using fruit crops and other lowuitural crops.
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Suggested Readings

Ellis RH & Roberts EH & White Head J. 1988 New More Economicand Accurate
Approach to Monitor the Viability of AccessionsDwyiStorage in Seed BanksAO /
IBPGR PI. Genet. ResourcesNews 41-3-18.

Frankel OH & Hawkes JG. 197&rop Genetic Resources for Today andTomorrow
Cambridge University Press, Cambridge.

Simmonds, N.W. 197®rinciples of Crop Improvemehbngman.

Westwood MN. 19860peration Manual for National Clonal GermplasmReapmy
Processed ReportUSDA-ARS and Orgon State Univ.Oregon, USA.

Withers LA. 1980Tissue Culture Storage for Genetic Conservat®RGR Tech. Rep.
IBPGR, Rome, Italy.
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AGRICULTURAL ENTOMOLOGY

COURSE STRUCTURE — AT A GLANCE

CODE COURSE TITLE CREDITS
ENT 501* INSECT MORPHOLOGY 1+1
ENT 502* INSECT ANATOMY, PHYSIOLOGY AND NUTRITION 2+1
ENT 503* INSECTS SYSTEMATICS 2+1
ENT 504 INSECT ECOLOGY 1+1
ENT 505 INSECT PATHOLOGY 1+1
ENT 506 BIOLOGICAL CONTROL OF CROP PESTS AND WEEDS 1+1
ENT 507 TOXICOLOGY OF INSECTICIDES 2+1
ENT 508 PLANT RESISTANCE TO INSECTS 1+1
ENT 509* PRINCIPLES OF INTEGRATED PEST MANAGEMENT (Ag. Stallso) 1+1
ENT 510 PESTS OF FIELD CROPS 1+1
ENT 511* PESTS OF HORTICULTURAL AND PLANTATION CROPS 1+1
ENT 512 STORAGE ENTOMOLOGY 1+1
ENT 513 INSECT VECTORS OF PLANT VIRUSES AND OTHER PATHOGENS 1+1
ENT 514 GENERAL ACAROLOGY 1+1
ENT 515 SOIL ARTHROPODS AND THEIR MANAGEMENT 1+1
ENT 516 VERTEBRATE PEST MANAGEMENT 1+1
ENT 517 TECHNIQUES IN PLANT PROTECTION 0+1
ENT 518 COMMERCIAL ENTOMOLOGY | (PRODUCTIVE INSECTS) 1+1
ENT 519 COMMERCIAL ENTOMOLOGY Il (URBAN ENTOMOLOGY) 1+1
ENT 520 PLANT NEMATOLOGY 2+1
ENT 521 NEMATOLOGICAL TECHNIQUES 1+1
ENT 522 NEMATODE PESTS OF AGRICULTURAL CROPS AND THEIR 1+1

MANAGEMENT

ENT 523 BIOTECHNOLOGY IN NEMATODE MANAGEMENT 1+1
ENT 524 INTRODUCTORY AND ECONOMIC ENTOMOLOGY (Ag. Stat. oyl 1+1
ENT 591 MASTER'S SEMINAR 0+1
ENT 599 MASTER'S RESEARCH 20

ENT 601 ADVANCED INSECT SYSTEMATICS 1+2
ENT 602 IMMATURE STAGES OF INSECTS 1+1
ENT 603 ADVANCED INSECT PHYSIOLOGY 2+0
ENT 604 ADVANCED INSECT ECOLOGY 1+1
ENT 605 INSECT BEHAVIOUR 1+1
ENT 606 RECENT TRENDS IN BIOLOGICAL CONTROL 1+1
ENT 607 ADVANCED INSECTICIDE TOXICOLOGY 2+1

116




ENT 608 ADVANCED HOST PLANT RESISTANCE 1+1
ENT 609 ADVANCED ACAROLOGY 1+1
ENT 610 AGRICULTURAL ORNITHOLOGY 1+1
ENT 611** | MOLECULAR APPROACHES IN ENTOMOLOGICAL RESEARCH 1+1
ENT 612** | ADVANCED INTEGRATED PEST MANAGEMENT 2+0
ENT 613 PLANT BIOSECURITY AND BIOSAFETY 2+0
ENT 614 NEMATODE MORPHOLOGY AND TAXONOMY 2+1
ENT 615 NEMATODE ECOLOGY AND CONTROL 2+1
ENT 691 DOCTORAL SEMINAR | 1+0
ENT 692 DOCTORAL SEMINAR I 1+0
ENT 699 DOCTORAL RESEARCH 45

*Compulsory for Master’'s programme* Compulsory for Ph.D. programme
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1. ENT 501 INSECT MORPHOLOGY 1+1

Objective

To acquaint the students with external morpholofythe insect’'s body i.e., head,
thorax and abdomen, their appendages and functions.

Theory

UNIT |

Principles, utility and relevance: insect body wattucture, cuticular outgrowths,
colouration and special integumentary structureaesects, body tagmata, sclerites and
segmentation.

UNIT II

Head- Originstructure and modification; types of mouthparts antennae, tentorium
and neck sclerites.

UNIT Il

Thorax- Areas and sutures of tergum, sternum amdirph, pterothorax; Wings:
structure and modifications, venation, wing coupliapparatus and mechanism of
flight; Legs: structure and modifications.

UNIT IV

Abdomen- Segmentation and appendages; Genitalia #meir modifications;
Embryonic and post-embryonic development; Typesnetamorphosis. Insect sense
organs (mechano - photo- and chemoreceptors).

Practical

Study of insect segmentation, various tagmata &ed Bppendages; preparation of
permanent mounts of different body parts and theppendages of taxonomic
importance including male and female genitalia. 8emgans.

Suggested Readings

Chapman RF. 1998The Insects: Structure and Functio@ambridge Univ. Press,
Cambridge.

David BV & Ananthkrishnan TN. 2004General and Applied Entomology Tata-
McGraw Hill, New Delhi.

Duntson PA. 2004The Insects: Structure, Function and Biodiversitgalyani Publ.,
New Delhi.

Evans JW. 20040utlines of Agricultural Entomologwsiatic Publ., New Delhi.
Richards OW & Davies RG. 197lmm’s General Text Book of Entomolodpth Ed.
Chapman & Hall, London.

Saxena RC & Srivastava RC. 200Fntomology: At a GlanceAgrotech Publ.
Academy, Jodhpur.

Snodgross RE. 1998Brinciples of Insect MorphologgZornell Univ. Press, Ithaca.

2. ENT 502 INSECT ANATOMY, PHYSIOLOGY AND 2+1
NUTRITION

Objective

To impart knowledge to the students on basic aspeEcanatomy otlifferent systems,
elementary physiology, nutritional physiology ahdit application in entomology.
Theory

UNIT |

Scope and importance of insect anatomy and phygiolo
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UNIT II

Structure, modification and physiology of differesystems- digestive, circulatory,
respiratory, excretory, nervous, sensory, reprodeictmusculature, endocrine and
exocrine glands.

UNIT Il

Thermodynamics; physiology of integument, moultiggowth, metamorphosis and
diapause.

UNIT IV

Insect nutrition- role of vitamins, proteins, amiacids, carbohydrates, lipids, minerals
and other food constituents; extra and intra-catlaticroorganisms and their role in
physiology; artificial diets.

Practical

Dissection of different insects to study compamtanatomical details of different
systems; preparation of permanent mounts of inkegyatems; chromatographic
analysis of free amino acids of haemolymph; deteaton of chitin in insect cuticle;
examination of insect haemocytes; determinatiomespiratory quotient; preparation
and evaluation of various diets; consumption, zdtion and digestion of natural and
artificial diets.

Suggested Readings

Chapman RF.1998nsects: Structure and FunctioBLBS Ed., London.

Duntson PA. 2004The Insects: Structure, Function and BiodiversKglyani Publ.,
New Delhi.

Kerkut GA & Gilbert LI. 1985.Comprehensive Insect Physiology, Biochemistry and
PharmacologyVols. I-XIIl. Pergamon PresdNew York.

Patnaik BD. 2002Physiology of Insect®ominant, New Delhi.

Richards OW & Davies RG. 197limm’s General Text Book of Entomolog@th Ed.
Vol. 1. Structure, Physiology and Developmetihapman & Hall, New York.

Saxena RC & Srivastava RC. 200Fntomology at a GlanceAgrotech Publ.
Academy, Jodhpur.

Wigglesworth VB.1984lnsect Physiology8th Ed. Chapman & Hall, New York.

3. ENT 503 INSECT SYSTEMATICS 2+1

Objective

To introduce the students to the classificatiomsécts up to the level of families with
hands-on experience in identifying the familiesnslects.

Theory

UNIT |

Principles of Biological classification. Nomencleguinternational code of Zoological
Nomenclature.

UNIT Il

Brief evolutionary history of Insects- introductia@o phylogeny of insects and Major
Classification of Superclass Hexapoda — Clasddipura (Collembola, Protura),
Diplura and Insecta- Orders contained.

UNIT 1l

Distinguishing characters, general biology, halsitel habitats of Insect orders and
economically important families contained in thedollembola, Protura, Diplura.
Class Insecta: Subclass Apterygota — Archaeogna@theanura. Subclass: Pterygota,
Division Palaeoptera — Odonata and Ephemeroptera. Division: Neoptera:
Subdivision: Orthopteroid and Blattoid Orders O(rgoneoptera: Plecoptera,
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Blattodea, Isoptera, Mantodea, Grylloblattodea, rnixptera, Orthoptera,

Phasmatodea, Mantophasmatodea, Embioptera, Zagpte Subdivision:
Hemipteroid Orders (=Paraneoptera): Psocopterahif@ptera, Thysanoptera and
Hemiptera.

UNIT IV

Distinguishing characters, general biology, halsitel habitats of Insect orders and
economically important families contained in thebotinued). Division Neoptera -
Subdivision Endopterygota, Section NeuropteroidieGpteroid Orders:

Strepsiptera, Megaloptera, Raphidioptera, Neura@ad Coleoptera, Section
Panorpoid Orders Mecoptera, Siphonaptera, Diplarehoptera, Lepidoptera, and
Section Hymenopteroid Orders: Hymenoptera.

Practical

Study of Orders of insects and their identificatiging taxonomic keys. Keying out
families of insects of different major Orders: Odtay Orthoptera, Blattodea,
Mantodea, Isoptera, Hemiptera, Thysanoptera, Riftteira, Neuroptera, Coleoptera,
Diptera, Lepidoptera and Hymenoptera. Field visdscollect insects of different
orders.

Suggested Readings

CSIRO 1990The Insects of Australia: A Text Book for Studemt$ Researcher£™
Ed. Vols. | & Il, CSIRO. Cornell Univ. Pressthaca.

Freeman S & Herron JC. 199Bvolutionary AnalysisPrentice Hall, New Delhi.
Richards OW & Davies RG. 197fnm’s General Text Book of Entomologg" Ed.
Chapman & Hall, London.

Ross HH.1974Biological Systematicaddison Wesley Publ. Co.

Triplehorn CA & Johnson NF. 1998orror and DelLong’s Introduction to the Study of
Insects.7th Ed. Thomson/ Brooks/ Cole, USA/Australia.

4. ENT 504 INSECT ECOLOGY 1+1

Objective

To teach the students the concepts of ecologyc hasnciples of distribution and
abundance of organisms and their causes. Study téfdes, organization of
communities, diversity indicies. Train studentsampling methodology, calculation of
diversity indicies, constructing life tables, ratgtinsect population fluctuations
to biotic and/or abiotic causes.

Theory

UNIT I

History and Definition. Basic Concepts. Organisata the Biological world. Plato’s
Natural Balance vs Ecological Dynamics as the mogaw. Abundance and diversity
of insects, Estimates and Causal factors. Studgbaindance and distribution and
relation between the two. Basic principles of abifdctors and their generalised action
on insects. Implications for abundance and distidiouof organisms including insects-
Law of the Minimum, Law of Tolerance, and biocoaspsSystems approach to
ecology.

UNIT Il

Basic concepts of abundance- Model vs Real wokdguRtion growth basic models —
Exponential vs Logistic models. Discrete vs Combunsl growth models. Concepts of
Carrying capacity, Environmental Resistance andn@gtyield. Vital Statistics- Life
Tables and their application to insect biology.\8worship curves. Case studies of
insect life tables. Population dynamics- Factofsaiing abundance- Environmental
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factors, dispersal and migration, Seasonality seats. Classification and mechanisms
of achieving different seasonality Diapause (Queese) - aestivation, hibernation.
UNIT 1l

Biotic factors- Food as a limiting factor for dibution and abundance, Nutritional
Ecology. Food chain- web and ecological succesdmnaspecific and interspecific
interactions- Basic factors governing the interefpeinteractions - Classification of
interspecific interactions - The argument of costdfit ratios. Competition- Lotka-
Volterra model, Concept of nicheecological homokgju competitive exclusion.
Prey-predator interactions - Basic model- Lotkaolt®tra Model, Volterra’s principle.
Functional and numerical response. Defense meahanagainst predators/parasitoids-
Evolution of mimicry, colouration, concept of pegdr satiation; evolution of life
history strategies.

UNIT IV

Community ecology- Concept of guild, Organisatioh communities- Hutchinson
Ratio, May’sd/w, Relation between the two and their associatidh Wyar’'s Law and
Przibram's law. Relative distribution of organisf@®ncept of diversity- the Wallacian
view. Assessment of diversity. Diversity- stabilitgebate, relevance to pest
management. Pest management as applied ecology.

Practical

Types of distributions of organisms. Methods of phng insects, estimation of
densities of insects and understanding the disgtobyparameters- Measures of central
tendencies, Poisson Distribution, Negative Binonbagtribution. Determination of
optimal sample size. Learning to fit basic popalatyrowth models and testing
the goodness of fit. Fitting Holling’s Disc equatjoAssessment of prey-predator
densities from natural systems and understandiegctirelation between the two.
Assessing and describing niche of some insectssofgle guild. Calculation of niche
breadth, activity breadth and diagrammatic repradiem of niches of organisms.
Calculation of some diversity indices Shannon’sni@on’s and Avalanche Index and
understanding their associations and parameters affiect their values. Problem
solving in ecology. Field visits to understand eliint ecosystems and to study insect
occurrence in these systems.

Suggested Readings

Chapman JL & Reiss MJ. 200€&cology: Principles & Applications 2 Ed.
Cambridge Univ. Press, Cambridge.

Gotelli NJ & Ellison AM. 2004 A Primer of Ecological Statistic§inauer Associates,
Inc., Sunderland, MA.

Gotelli NJ. 2001 A Primer of Ecology3rd Ed. Sinauer Associates, Inc., Sunderland,
MA

Gupta RK. 2004Advances in Insect Biodiversitgrobios, Jodhpur.

Krebs CJ. 1998Ecological Methodology2nd Ed. Benjamin-Cummings Publ. Co.,
New York.

Krebs CJ. 2001Ecology: The Experimental Analysis of Distributiand Abundance.
5th Ed. Benjamin-Cummings Publ. Co., New York.

Magurran AE. 1988Ecological Diversity and its MeasuremeRtinceton Univ. Press,
Princeton.

Price PW. 1997Insect Ecology3rd Ed. John Wiley, New York.

Real LA & Brown JH. (Eds). 1991Foundations of Ecology: Classic Papers with
CommentariesUniversity of Chicago Press, Chicago.

Southwood TRE & Henderson PA. 20@xological Methods3rd Ed. Methuen & Co.
Ltd., London.
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Speight MR, Hunta MD & Watt AD. 2006Ecology of Insects: Concepts and
Application Elsevier Science Publ., The Netherlands.

Wilson EO & William H Bossert WH. 1971 Primer of Population BiologyHarvard
University, USA.

Wratten SD & Fry GLA.1980Field and Laboratory Exercises in Ecologirnold,
London.

5. ENT 505 INSECT PATHOLOGY 1+1

Objective

To teach the students about various microbes tegbathogenic to insects, factors that
affect their virulence; provide hands - on trainingdentification, isolation, culturing
various pathogens and assessing pathogenicity.

Theory

UNIT |

History and scope of insect pathology, infectionrsfects by bacteria, fungi, viruses,
protozoa, rickettsiae, spiroplasma and nematodes.

UNIT II

Epizootiology, symptomatology and etiology of @ises caused by the above and the
factors controlling these. Defense mechanismssadts against pathogens.

UNIT 1l

Examples of successful instances of exploitatiopathogens for pest management and
mass production techniques of pathogens. Safety ragistration of microbial
pesticides. Use of insect pathogens in integratadagement of insect pests. Genetic
engineering of entomopathogen.

Practical

Familiarization with equipment used in insect p&dlgy laboratory. Identification of
different groups of insect pathogens and symptdnngfection. Isolation, culturing

and testing pathogenicity of different groups ofhpgens. Testing Koch’s postulates.
Estimation of pathogen load. Extraction of path@y&om live organisms and soil.
Bioassays to determine median lethal doses.

Suggested Readings

Boucias DG & Pendland JC. 19%inciples of Insect PathologKluwer Academic
Publisher, Norwel.

Burges HD & Hussey NW. (Eds). 197Microbial Control of Insects and Mites.
Academic Press, London.

Steinhaus EA. 198#rinciples of Insect Pathologcademic Press, London.

6. ENT 506 BIOLOGICAL CONTROL OF CROP PESTS AND WEEDS 1+1

Objective

To train the students with theory and practice ioldgical control, mass production
techniques and field evaluation of various biolafjicontrol agents like parasitoids,
predators and various entomopathogenic microorgemis

122



Theory

UNIT |

History, principles and scope of biological contrmhportant groups of parasitoids,
predators and pathogens; principles of classicalogical control - importation,

augmentation and conservation.

UNIT Il

Biology, adaptation, host seeking behaviour of pted/ and parasitic groups of
insects. Role of insect pathogenic nematodes, estubacteria, fungi, protozoa etc.,
their mode of action. Biological control of weedsng insects.

UNIT 1l

Mass production of quality biocontrol agents- taghes, formulations, economics,
field release/application and evaluation.

UNIT IV

Successful biological control projects, analysigntls and future possibilities of
biological control. Importation of natural enemiefQuarantine regulations,
biotechnology in biological control. Semiochemical$iological control.

Practical

Identification of common natural enemies of cropstpe(parasitoids, predators,
microbes) and weed Killers. Visits (only where kigially feasible) to bio-control
laboratories to learn rearing and mass productiaagg, egg-larval, larval, larval pupal
and pupal parasitoids, common predators, microbes their laboratory hosts,
phytophagous natural enemies of weeds. Field dmleof parasitoids and predators.
Hands-on training in culturing, identification obrmmon insect pathogens. Quality
control and registration standards for biocontgeras.

Suggested Readings

Burges HD & Hussey NW. (Eds). 197Microbial Control of Insects and Mites.
Academic Press, London.

De Bach P. 19648iological Control of Insect Pests and Wedadsapman & Hall, New
York.

Dhaliwal GS & Arora R. 2001l1.Integrated Pest Management. Concepts and
ApproachesKalyani Publ., New Delhi.

Gerson H & Smiley RL. 1990Acarine Biocontrol Agents — An lllustrated Key and
Manual.Chapman & Hall, New York.

Huffaker CB & Messenger PS. 1976heory and Practices of Biological Control.
Academic Press, London.

Ignacimuthu SS & Jayaraj S. 20@iological Control of Insect Pest®hoenix Publ.,
New Delhi.

Saxena AB. 2003iological Control of Insect Pest&\nmol Publ., New Delhi.

Van Driesche & Bellows TS. Jr. 1998Biological Control Chapman & Hall, New
York.

7. ENT 507 TOXICOLOGY OF INSECTICIDES 2+1

Objective

To orient the students with structure and mode atfoa of important insecticides
belonging to different groups, development of resise to insecticides by insects,
environmental pollution caused by toxic insectisidad their toxicological aspects.
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Theory

UNIT |

Definition and scope of insecticide toxicology; tory of chemical control; pesticide
use and pesticide industry in India.

UNIT Il

Classification of insecticides and acaricides basednode of entry, mode of action
and chemical nature. Structure and mode of actidn ooganochlorines,
organophosphates, carbamates, pyrethroids, tertiarpines, neonicotinoids,
oxadiazines, phenyl pyrozoles, insect growth regusa microbials, botanicals, new
promising compounds, etc.

UNIT Il

Principles of toxicology; evaluation of insecticitiicity; joint action of insecticides-
synergism, potentiation and antagonism; factorecéifig toxicity of insecticides;
insecticide compatibility, selectivity and phytotoiky.

UNIT IV

Insecticide metabolism; pest resistance to indeetsg mechanisms and types of
resistance; insecticide resistance managementesidgsurgence.

UNIT V

Insecticide residues, their significance and emnrental implications. Insecticide Act,
registration and quality control of insecticideafesuse of insecticides; diagnosis and
treatment of insecticide poisoning.

Practical

Insecticide formulations and mixtures; study oftpéde containers; quality control of
pesticide formulations; laboratory and field evaioia of  bioefficacy of insecticides;
bioassay techniques; probit analysis; evaluationin$ecticide toxicity and joint
action. Pesticide residue estimation methods; Tiyxio beneficial insects. Pesticide
appliances. Working out doses and concentrationpesticides; visit to toxicology
laboratories. Good laboratory practices.

Suggested Readings

Chattopadhyay, S.BL985 Principles and Procedures of Plant Protecti@xford &
IBH, New Delhi.

Gupta, HCL.1999Insecticides: Toxicology and Usésgrotech Publ., Udaipur.
Ishaaya | & Degheele (Eds.). 1998secticides with Novel Modes of Actidwarosa
Publ. House, New Delhi.

Matsumura F. 1985 oxicology of Insecticide®lenum Press, New York.

Perry AS, Yamamoto |, Ishaaya | & Perry R. 199&ecticides in Agriculture and
EnvironmentNarosa Publ. House, New Delhi.

Prakash A & Rao J. 199Botanical Pesticides in Agriculturéewis Publ., New York.
Sharma, K.K. 2006Pesticide Residue Analysis - a complete guiddR, New Delhi.
p.351

8. ENT 508 PLANT RESISTANCE TO INSECTS 1+1

Objective

To familiarize the students with types, basis, na@isms and genetics of resistance in
plants to insects and role of plant resistanceest management.

Theory

UNIT |

History and importance of resistance, principléassification, components, types and
mechanisms of resistance.
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UNIT Il

Insect-host plant relationships; theories and basiis host plant selection in
phytophagous insects.

UNIT Il

Chemical ecology, tritrophic relations, volatilesdasecondary plant substances; basis
of resistance. Induced resistance - acquired atuted systemic resistance.

UNIT IV

Factors affecting plant resistance including bie/and measures to combat them.
UNIT V

Screening techniques; breeding for insect resistancrop plants; exploitation of wild
plant species; gene transfer, successful examplesigtant crop varieties in India and
world.

UNIT VI

Role of biotechnology in plant resistance to insecEcological consequences,
Integration of plant resistance with other methofigest control.

Practical

Screening techniques for measuring resistance; uregagnt of plant characters and
working out their correlations with plant resistantesting of resistance in important
crops; bioassay of plant extracts of susceptibiesistant varieties; demonstration of
antibiosis, tolerance and antixenosis.

Suggested Readings

Dhaliwal GS & Singh R. (Eds). 200#ost Plant Resistance to Insects - Concepts and
Applications.Panima Publ., New Delhi.

Maxwell FG & Jennings PR. (Eds). 198¥eeding Plants Resistant to Insecishn
Wiley & Sons, New York.

Painter RH.1951Insect Resistance in Crop PlantdacMillan, London.

Panda N & Khush GS. 199Blant Resistance to Insec@ABI, London.

Smith CM. 2005.Plant Resistance to Arthropods — Molecular and Goiwnal
ApproachesSpringer, Berlin.

9. ENT 509 PRINCIPLES OF INTEGRATED PEST MANAGEME NT 1+1

Objective

To familiarize the students with principles of iosgest management, including
concept and philosophy of IPMTrain students in sampling of populations of pests,
parasites and predators, assessment of crop lasdesplementing IPM strategies.
Theory

UNIT |

History and origin, definition and evolution of vaus related terminologies.

UNIT II

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

UNIT Il

Tools of pest management and their integrationislative, cultural, physical and
mechanical methods; pest survey and surveillancegcésting, types of surveys
including remote sensing methods, factors affecsimgyeys; political, social and legal
implications of IPM; pest risk analysis; pesticidgk analysis; cost-benefit ratios and
partial budgeting; case studies of successful IPdf@ammes.
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Practical

Characterization of agro-ecosystems; sampling nustiand factors affecting sampling;
population estimation methods; crop loss assessmieett losses, indirect losses,
potential losses, avoidable losses, unavoidableetosan be detected crop modeling;
designing and implementing IPM system.

Suggested Readings

Dent, D. 1991Insect Pest ManagemenCAB International, Wellingford, UK

Dhaliwal GS & Arora R. 2003.Integrated Pest Management — Concepts and
ApproachesKalyani Publ., New Delhi.

Dhaliwal GS, Singh R & Chhillar BS. 200&ssentials of Agricultural Entomology.
Kalyani Publ., New Delhi.

Flint MC & Bosch RV. 1981introduction to Integrated Pest Managemehst Ed.,
Springer, New York.

Horowitz AR & Ishaaya I. 2004nsect Pest Management: Field and Protected Crops
Springer, New Delhi.

Ignacimuthu SS & Jayaraj S. 20M@iotechnology and Insect Pest Manageméitite
Publ., New Delhi.

Metcalf RL & Luckman WH. 1982Introduction of Insect Pest Managemedthn
Wiley & Sons, New York.

Pedigo RL. 2002Entomology and Pest Manageme#dth Ed. Prentice Hall, New
Delhi.

Norris RF, Caswell-Chen EP & Kogan M. 2002oncepts in Integrated Pest
ManagementPrentice Hall, New Delhi.

Subramanyam B & Hagstrum DW. 1996tegrated Management of Insects in Stored
Products.Marcel Dekker, New York.

10. ENT 510 PESTS OF FIELD CROPS 1+1

Objective

To familiarize the students about nature of danmeagkseasonal incidence of pests that
causes loss to major field crops and their effeathanagement by different methods.
Theory

Systematic position, identification, distributiohpst-range, bionomics, nature and
extent of damage, seasonal abundance and manageimesgct pest, non insect pests
(mites, nematodes, rodents, birds, snails, slug$)yactors.

UNIT |

Pests of cereals and millets and their managenfratyphagous pests: grasshoppers,
locusts, termites, white grubs, hairy caterpilleiis

UNIT II

Pests of pulses, tobacco, oilseeds and their marage

UNIT Il

Pests of fibre crops, forages, sugarcane andriaiagement.

Practical

Field visits, collection and identification of imgiant pests and their natural enemies;
detection and estimation of infestation and logsesfferent crops; study of life history
of important insect pests.

Suggested Readings

Atwal AS, Dhaliwal GS & David BV. 2001Elements of Economic Entomology.
Popular Book Depot, Chennai.
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Dhaliwal GS, Singh R & Chhillar BS. 200&ssentials of Agricultural Entomology.
Kalyani Publ., New Delhi.

Dunston AP. 2007The Insects: Beneficial and Harmful Asped{slyani Publ., New
Delhi

Evans JW. 2003nsect Pests and their Contrdsiatic Publ., New Delhi.

Nair MRGK. 1986.Insect and Mites of Crops in IndilCAR, New Delhi.

Prakash | & Mathur RP. 198Kanagement of Rodent PedSAR, New Delhi.

Saxena RC & Srivastava RC. 20@&htomology at a Glancégrotech Publ. Academy,
Jodhpur.

11. ENT 511 PESTS OF HORTICULTURAL AND PLANTATION CROPS 1 +1

Objective

To impart knowledge on major pests of horticultumatl plantation crops regarding
the biology and bionomics extent and nature of,Igsgasonal history, their integrated
management.

Theory

Systematic position, identification, distributiohpst range, bionomics and seasonal
abundance, nature and extent of damage and managehiesect and non insect pests
of various crops.

UNIT |

Fruit Crops- mango, guava, banana, jack, papayaggmnate, litchi, grapeber, fig,
citrus,aonla pineapple, apple, peach and other temperate fruit

UNIT II

Vegetable crops- tomato, potato, radish, carrogtrbet, cole crops, French beans,
chow-chow, brinjal, okra, all gourds, gherkin, dstiok, leafy vegetables etc.

UNIT Il

Plantation crops- coffee, tea, rubber, coconut;aaret, cashew, oil palm, date palm,
cocoa etc.; Spices and Condiments- pepper, cardanctowe, nutmeg, chillies,
cinnamon, turmeric, ginger, betlevine etc.

UNIT IV

Ornamental, medicinal and aromatic plants and pestspolyhouses/protected
cultivation.

Practical

Collection and identification of important pestddaheir natural enemies on different
crops; study of life history of important insecspgand noninsect pests.

Suggested Readings

Atwal AS & Dhaliwal GS. 2002Agricultural Pests of South Asia and
theirManagementalyani Publ., New Delhi.

Butani DK & Jotwani MG. 1984Insects and VegetableReriodical Expert Book
Agency, New Delhi.

Dhaliwal GS, Singh R & Chhillar BS. 200&ssential of Agricultural Entomology.
Kalyani Publ., New Delhi.

Srivastava RP.199Mango Insect Pest Managemelmiternational Book Distr., Dehra
Dun.

Verma LR, Verma AK & Goutham DC. 200Rest Management in Horticulture Crops
: Principles and PracticesAsiatech Publ., New Delhi.
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12. ENT 512 STORAGE ENTOMOLOGY 1+1

Objective

To focus on requirement and importance of grain gragh storage, to understand the
role of stored grain pests and to acquaint withousr stored grain pest management
techniques for avoiding losses in storage.

Theory

UNIT |

Introduction, history of storage entomology, cornsepf storage entomology and
significance of insect pests. Post-harvest logs&sto visa-vis total production of food
grains in India. Scientific and socio-economic €aistresponsible for grain losses.

UNIT Il

Important pests namely insects, mites, rodentslsbémd microorganisms associated
with stored grain and field conditions includingriagltural products; traditional
storage structures; association of stored graiecisswith fungi and mites, their
systematic position, identification, distributiompst range, biology, nature and extent
of damage, role of field and cross infestations aatliral enemies, type of losses in
stored grains and their effect on quality includmgchemical changes.

UNIT Il

Ecology of insect pests of stored commodities/grawth special emphasis on role of
moisture, temperature and humidity in safe stor@igbod grains and commodities.
Stored grain deterioration process, physical anacHamical changes and
consequences. Grain storage- types of storagdstesad.e., traditional, improved and
modern storage structures in current usage. ldeadlssand commodities’ storage
conditions.

UNIT IV

Important rodent pests associated with stored grand their non-chemical and
chemical control including fumigation of rat burrewRole of bird pests and their
management. Control of infestation by insect pest#es and microorganisms.
Preventive measures- Hygiene/sanitation, disintiests of stores/receptacles, legal
methods. Curative measures- Non-chemical contr@lsonres- ecological, mechanical,
physical, cultural, biological and engineering. @&l control- prophylactic and
curative- Characteristics of pesticides, their asd precautions in their handling with
special emphasis on fumigants. Integrated appreach&tored grain pest management.
Practical

Collection, identification and familiarization witthe stored grains/seed insect pests
and nature of damage caused by them; detectionseti infestation in stored food
grains; estimation of losses in stored food grailesermination of moisture content in
stored food grains; familiarization of storage stmes, demonstration of preventive
and curative measures including fumigation techesgureatment of packing materials
and their effect on seed quality. Field visits &ves grain campaign, central warehouse
and FCI warehouses and institutions engaged irarelseor practice of grain storage
like CFTRI, IGSMRI, Hapur etc. (only where logislly feasible).

Suggested Readings

Hall DW. 1970.Handling and Storage of Food Grains in Tropical aBdbtropical
Areas.FAO. Agricultural Development Paper No. 90 and FA®gnt Production and
Protection Series No. 19, FAO, Rome.

Jayas DV, White NDG & Muir WE. 1995%tored Grain EcosystemMarcel Dekker,
New York.

Khader V. 2004.Textbook on Food Storage and Preservatigalyani Publ., New
Delhi.
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Khare BP. 1994 Stored Grain Pests and Their Managemdfalyani Publ., New
Delhi.

Subramanyam B & Hagstrum DW. 1996terrelated Management of Insects in Stored
Products.Marcel Dekker, New York.

13. ENT 513 INSECT VECTORS OF PLANT VIRUSES AND 1+1
OTHER PATHOGENS

Objective

To teach the students about the different grougasscts that vector plant pathogens,
vector-plant pathogen interaction, management afove for controlling diseases.
Theory

UNIT |

History of developments in the area of insectseagors of plant pathogens. Important
insect vectors and their characteristics; moutlspand feeding processes of important
insect vectors. Efficiency of transmission.

UNIT Il

Transmission of plant viruses and fungal pathog®tades of transmission. Relation
between viruses and their vectors.

UNIT Il

Transmission of plant viruses by aphids, whiteflrgaly bugs and thrips.

UNIT IV

Transmission of mycoplasma and bacteria by leapépand plant hoppers.

UNIT V

Transmission of plant viruses by psyllids, beetisl mites. Epidemiology and
management of insect transmitted diseases throecforvmanagement.

Practical

Identification of common vectors of plant pathogeaphids, leafhoppers, whiteflies,
thrips, beetles, nematodes; culturing and handbihgectors; demonstration of virus
transmission through vectors- aphids, leaf hoppeds whiteflies.

Suggested Readings

Basu AN. 1995Bemisia tabac{Gennadius} Crop Pest and Principal Whitefly Vector
of Plant VirusesOxford & IBH, New Delhi.

Harris KF & Maramarosh K. (Eds.).198¥ectors of Plant Pathogens Academic
Press, London.

Maramorosch K & Harris KF. (Eds.). 197Beafhopper Vectors and Plamisease
Agents Academic Press, London.

Youdeovei A & Service MW. 1983Pest and Vector Management in the Tropics
English Language Books Series, Longman, London.

14. ENT 514 GENERAL ACAROLOGY 1+1
Objective
To aquaint the students with external morphologgitierent groups of mites, train in

identification of commonly occurring families of goit associated mites, provide
information about important mite pests of crops Hredr management.
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Theory

UNIT |

History of Acarology; importance of mites as a gpihabitat, collection and
preservation of mites.

UNIT Il

Introduction to morphology and biology of mites aitks. Broad classification major
orders and important families of Acari includinggnostic characteristics.

UNIT 1l

Economic importance, seasonal occurrence, natudarobge, host range of mite pests
of different crops, mite pests in polyhouses, nykests of stored products and
honeybees. Management of mites using acaricidegiogdiid predators, fungal
pathogengtc Culturing of phytophagous, parasitic and predatoites.

Practical

Collection of mites from plants, soil and animagiraction of mites from soil, plants
and stored products; preparation of mounting maddslide mounts; external
morphology of mites; identification of mites upfeomily level using keys;
studying different rearing techniques for mites.

Suggested Readings

Chhillar BS, Gulati R & Bhatnagar P. 200%gricultural Acarology Daya Publ. House,
New Delhi.

Gerson U & Smiley RL. 1990Acarine Biocontrol Agents - An lllustrated Key and
Manual Chapman & Hall, NewYork.

Gupta SK. 1985Handbook of Plant Mites of IndiaZoological Survey of India,
Calcutta.

Gwilyn O & Evans GO. 199&rinciples of AcarologyCABI, London.

Jeppson LR, Keifer HH & Baker EW. 1978lites Injurious to Economic Plants
University of California Press, Berkeley.

Krantz GW. 1970A Manual of AcarologyOregon State Univ. Book Stores, Corvallis,
Oregon.

Qiang Zhiang Z. 2003Mites of Green Houses- Identification, Biology abdntrol.
CABI, London.

Sadana GL. 199False Spider Mites Infesting Crops in Indkalyani Publ. House,
New Delhi.

Walter DE & Proctor HC. 1999Mites- Ecology, Evolution and BehaviolCABI,
London.

15. ENT 515 SOIL ARTHROPODS AND THEIR MANAGEMENT 1+1

Objective

To impart knowledge about the different groupsritirmpods found in soil, interaction

between the different groups, and role of soilrapbds in humus formation. Hands-
on training in sampling and identification of diféat groups of soil arthropods.

Theory

UNIT |

Soil arthropods and their classification, habitatd their identification.

UNIT Il

Estimation of populations; sampling and extractioethods.

UNIT 1

Role of soil arthropods in detritus feeding, litteeakdown and humus formation. Soil
arthropods as bio-indicators of habitat qualitieect of soil arthropod activity on soil

properties.
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UNIT IV

Harmful and beneficial soil arthropods and theimagement, interrelationship among
arthropods and other soil invertebrates and sait@organisms. Anthropogenic effects
on soil arthropods.

Practical

Sampling, extraction methods and identification \@rious types of soil fauna;
estimation and assessment of soil arthropod papualatechniques and culturing soll
invertebrates.

Suggested Readings

Anderson JM & Ingram JSI. 1993ropical Soil Biology and Fertility: A Handbook of
Methods CABI, London.

Dindal DL. 1990.Soil Biology GuideA Wiley-InterScience Publ., John Wiley & Sons,
New York.

Pankhurst C, Dube B & Gupta, V. 19%iological Indicators of Soil HealthCSIRO,
Australia.

Veeresh GK & Rajagopal D.1988pplied Soil Biology and Ecologpxford & IBH
Publ., New Delhi.

16. ENT 516 VERTEBRATE PEST MANAGEMENT 1+1

Objective

To impart knowledge on life cycle, damage causetimanagement of vertebrate pests
like birds, rodents and other mammals etc.

Theory

UNIT |

Vertebrate pests of different crops; biology oftebrate pests such as rodents, birds
and other mammals. Biology of beneficial birds.

UNIT Il

Population dynamics and assessment, patterns bflpesmge and assessment, roosting
and nesting systems in birds.

UNIT Il

Management strategies- physical (trapping, acaustitd visual), chemical (poisons,
repellents, fumigants and anticoagulants), biolalgjpredators,  parasites), cropping
practices, alteration of habitats, diversion bagi@md

other eco-friendly methods- Operational practidesiting, bioassays (LD50 studies),
equipments and educative programmes.

Practical

Identification of important rodent and other versgb pests of agriculture, food
preference and hoarding, social behaviour, damssggsament, field survey, population
estimation, control operation and preventive meshod

Suggested Readings

Ali S. 1965.The Book of Indian BirdsSThe Bombay Natural History Society, Bombay.
Fitzwater WD & Prakash I. 198%#andbook of Vertebrate Pest ContrdLAR, New
Delhi.

Parvatha Reddy .P. Abraham Varghese and KrishnaakKuwK. 2001 Integrated Pest
Management in Horticultural Ecosysten@apital publishing Company, Delhi.

Prakash | & Ghosh PK.199'Rodents in Indian AgricultureVol. |. State of Art
Scientific Publ., Jodhpur.

Prakash | & Mathur RP.198Klanagement of Rodent PedtSAR, NewDelhi.
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Prater SH. 1971The Book of Indian Animal§he Bombay Natural History Society,
Bombay.

Ramesa and Renjith. 2008. Rats and their manadeKenmala Agricultural

University. Thrissur.

17. ENT 517 TECHNIQUES IN PLANT PROTECTION 0+1

Objective

To acquaint the students with appropriate use ahtpprotection equipments and
techniques related to microscopy, computation, feestasting, electrophoresis etc.
Theory

UNIT |

Pest control equipments, principles, operation,nteaiance, selection, application of
pesticides and biocontrol agents, seed dressirakirsyp root-dip treatment, dusting,
spraying, application through irrigation water.

UNIT II

Soil sterilization, solarization, deep ploughinigofding, techniques to check the spread
of pests through seed, bulbs, corms, cuttings ahtiawers.

UNIT Il

Use of light, transmission and scanning electrocrosicopy.

UNIT IV

Protein isolation from the pest and host plant at&l quantification using
spectrophotometer and molecular weight determinatging SDS/PAGE.

UNIT V

Use of tissue culture techniques in plant protecti€omputer application for
predicting/forecasting pest attack and identifimadti

Suggested Readings

Alford DV. 1999.A Textbook of Agricultural Entomologglackwell Science, London.
Crampton JM & Eggleston P. 199Msect Molecular ScienceAcademic Press,
London.

18. ENT 518 COMMERCIAL ENTOMOLOGY | 1+1
(PRODUCTIVE INSECTS)

Objective

To familiarize the students with entrepreneuriapagpunities in Entomolgy, provide
information on productive insects their managementd commercialization of
products.

Theory

UNIT |

Apiculture

Scope and prospects of beekeeping. History & deweémt of beekeeping in India.
Bee keeping equipment, Species and races of beeshilze and its characterization.
Bee castes, biology, ecology, behavior, commuronatioraging strategies. Swarming
and absconding. Apiary establishment- beekeepingpewent, bee pasturage, General
colony management, seasonal management. Managolgnies for production of
honey, other hive products such as Bee pollen, Reilg and Bee venom. Artificial
gueen rearing. Bee health management. Bee poisddiaduction, properties, uses and
marketing of good quality honey, bee pollen, rgedl, propolis, beewax, bee venom,
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and value added products of honey. Establishmedt raaintenance of apiaries.
Beekeeping for pollination- role of honey bees aflipating, agricultural, horticultural
and tree crops. Beekeeping in integrated farmiisgesys and organic farming.

UNIT II

Sericulture

History, origin and development, study of differaepecies of silkworms, characteristic
features, Host plants and their cultivation, corapge morphology, biology. Rearing
and management of silk worms, appliances. Pestsliardses of silkworms, Silk
worm seed technology, Cocoon production and postela operations. Reeling and
testing of silk, marketing. Recent advances incséire.

UNIT Il

Lac culture

History, origin and development, importance, bigiand behavior. Different strains
and host plants. Harvesting and processing ofléacand its uses, Lac insect natural
enemies and their management. Recent advanceasdnltare research.

Practical

Identification of honeybee species, bee castesspedial adaptations, identification
and handling of beekeeping equipments. Hiving m@tipee colonies and swarms,
Handling of bee hive and colony inspection. Famiition of bee pasturage,
Identification of bee and diseases. Honey extracimd processing, methods of
extraction of other hive products. Preparation @keeping projects for funding. Visit
to bee nursery and commercial apiaries. Silkworndentification of different
species, rearing and management, Identificatiodisdases and pests of silk worm,
host range identification. Lac insect- host andpcraanagement technology and
processing of lac. Products and bye- productsof la

Suggested Readings

Atwal AS, 2006. The World of the Honey Bee, Kaly&uibl, New Delhi.

Mishra R.C 1995. Honey bees and their managemeéntlia. ICAR. New Delhi 168p.
Singh S 1975. Beekeeping in India. ICAR, New Delhi

Abrol, D.P 2003. Honey bees diseases and their geanant. Kalyani Publ,

New Delhi.

FAO Mannual on sericulture (1981) VOL. I, II,& libn mulberry cultivation, silk
worm rearing and sikl reeling. Oxford and IBH pshing Company. 351p.

Ganga, G. and Sulochana Chetty 1991. IntroductioBdriculture, Oxford and IBH
publication 160p. 2003

Comprehensive Sericulture. Vol.ll. Silkworm Rearangd Silk Reeling

Aruga H.1994. Principals of Sericulture. Oxford BH, New Delhi

Ganga G. 2003. Comprehensive Sericulture. Vol.litkw®rm Rearing and Silk
Reeling. Oxford & IBH, New Delhi.

19. ENT 519 COMMERCIAL ENTOMOLOGY I 1+1
(URBAN ENTOMOLOGY)
Objective

To aquaint the students with pest problems in urbah domestic environment and
methods to manage them
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Theory

UNIT |

Scope and prospects of urban pest managementpesms in urban and domestic
environment and human habitats.

UNIT Il

Economic and public health importance of insecttpes human habitation and
habitats. Biology, damage and control of major dstagests - mosquitoes, houseflies,
bed bugs, ants, termites, cockroaches, fliesgrdish, head and body lice, carpet
beetles, cloth moths, crickets, wasps, house ditstsmPests of cattle, poultry, pet
animals and their management

UNIT IV

Principles and methods of pest management in netsdigolaces and public buildings,
insecticides for domestic use and their safety; jamed post construction termite
proofing of buildings, appliances for domestic peshtrol. Rodent control methods.
Organic methods of domestic pest management

Practical

Identification of major pests, vectors in urban ditions. Assessing pest status in
dwellings (labs, canteen or hostel), implementatainpest control against flies,
mosquitoes, bed bugs, cockroaches and rodentsarmtepost-construction termite
proofing methods, control of silverfishes in thierdéiry. Visit to poultry units and cattle
sheds and assessing pest status. Evaluation of eanathy available domestic insect
pest control products through bioassays. Roderttaadechniques.

Suggested Readings

Ayyar, T.V.R. 1940. Hand book of Entomology fayush India. Govt. Press, Madras.
David, B.V. 2001. Elements of Economic Entomologgpular Book Dept. Madras.
Gupta, R. 2002. Household Pests and their Managen&tional Book Trust,

New Delhi.

Mohan, S. and Sundara Babu. P.C. 2001. StoreduBrétsts and their Management,
TNAU, Coimbatore.

20. ENT 520 PLANT NEMATOLOGY 2+1

Objective

To impart knowledge to the students on the impadanf plant parasitic nematodes,
their population dynamics, provide information dre timportant pests of crops and
their management.

Theory

UNIT |

History of plant nematology. Economic importané@lant parasitic nematodes.
Taxonomic position of nematodes and their relatigm$o other soil organisms.

UNIT Il

Characters of the Phylum Nematoda. Ecological dieason. Factors favouring the
incidence of nematodes. Distribution of nematods=neral morphology, biology and
physiology of nematodes. Nematode behaviour. Bertbal aspects of nematode
physiology in relation to host plants.

UNIT Il

Principles and practices of nematode managemehysiqal, cultural, biological legal,
plant resistance, chemical, integrated nematodeagement. Important species of
nematodes infesting crops.
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Practical

Collection of soil and plant parts for nematoderaotion. Extraction of nematodes
from soil and plant parts. Study of symptoms ofndge caused by major plant
parasitic forms.Methods of application of nematsd Identification of common
genera of plant parasitic nematodes.

Suggested Readings

Dasgupta, N.K. and Rama, K. 1987. Plant parasiBmatode associated with
plantation crops. Review of Tropical Plant Patlgglot: 289-304

Jonathan, E.l., Cannayane, I., Devrajan, K., Kuntarand Ramakrishnan,S. 2005.
Agricultural Nematology. Sri Sakthi Promotionatio Process, Tamil Nadu. 260p.
Jonathan, E.I., Kumar, S., Devrajan, K. and Raj@ndG. 2001. Fundamentals of plant
nematology Devi publications, Tamil Nadu. 232p.

Luc, M., Sikora, R.A. and Bridge, J. (Ed.) 1990.lar® parasitic Nematodes in
subtropical and tropical Agriculture Cambrian PenstLtd. Paris. 629p.

Reddy, P.P. 1983. Plant Nematology. PratibhatiRg Press, Sudarshan Park,
NewDelhi. 287p.

Saxena, S.K., Khan, W., Rashid, A. and Khan, R.M90L Progress in Plant
Nematology. Nazia Printers, Lal Kun, Delhi. 616p.

21. ENT 521 NEMATOLOGICAL TECHNIQUES 1+1
Objective

To aquaint the students with methods of nematodestigations

Theory

UNIT |

Methods of nematode investigations and survey.eCttn of soil and plant parts.
Extraction of nematodes from soil - Cobb’s sievieghnique, Baermann’s funnel
method, elutriation method, sedimentation and sgigatation technique. Extraction
of nematodes from plant parts- root incubation meéttMethods of collection of

cysts- floatation and Fenwick can technique.

UNIT II

Use and care of microscopes. Estimation of nematogelation. Use of camera lucida
for drawings and measurements. Methods of killingng and preserving nematodes.
Preparation of temporary and permanent mountsmoatmes. Microtomy.

UNIT Il

Methods of raising pure culture of nematodes. &ghicity studies. Nematicide
application and screening techniques. Screenimgp carieties for resistance to
nematodes.

Practical

Use and care of microscopes. Collection of sal plant parts for nematode extraction
by different methods. Extraction of cyst. Prepiaraof mounts. Staining of
nematodes and infested plant tissues. Raisingqulingres of nematodes. Taking
measurements of nematodes and drawing body parts. Experiments on

pathogenicity. Nematicide and varietal screenirgragj nematodes. Use of microtome.
Suggested Readings

Jonathan, E.l., Kumar, S., Devrajan, K. and RajmdG. 2001. Fundamentals of
Plant Nematology. Devi publications, Tamil Nadu2@3

Luc, M., Sikora, R.A. and Brdige, J. (Ed.) 1990.lar® Parasitic Nematodes in
Subtropical and Tropical Agriculture. Cambrian Rens Ltd. Paris. 629p.
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Reddy, P.P. 1983. Plant Nematology. Pratibhatiag Press, Sudarshan Park,
NewDelhi.287p.

Southey, J.F. 1970. Laboratory methods for wottkiwlant and soil nematodes. Her
majesty’s stationery office, London.

22. ENT 522 NEMATODE PESTS OF AGRICULTURAL CROPS 1+1
AND THEIR MNAGEMENT

Objective

To impart knowledge on important plant parasitima&des, their pathogenicity, host
parasite relationship and integrated management.

Theory

UNIT |

Importance of plant parasitic nematodes. Methddewestigations of diseases caused
by nematodes. Plant nematode relationships.

UNIT II

Concepts of pathogenicity. Host parasite relatignsBymptoms of nematode injury to
plants. Histopathology of nematode infested tissdesociation of nematodes with
other micro organisms and disease complexes.

UNIT Il

Effect of environment on disease development. il@etaccount of diseases caused by
important plant parasitic nematodes on crops aeid thanagement.

Practical

Identification of symptoms caused by nematodesifferent crops. Studies on nature
and extent of damage done in the field on selexteoks.

Suggested Readings

Jonathan, E.I., Cannayane, |., Devrajan, K., Kunfarand Ramakrishnan, S. 2005.
Agricultural Nematology. Sri Sakthi Promotionatio Process, Tamil Nadu. 260p.
Jonathan, E.l., Kumar, S., Devrajan, K. and RajmdG. 2001. Fundamentals of
Plant Nematology. Devi publications, Tamil Na@@2p.

Luc, M., Sikora, R.A. and Brdige, J. (Ed.) 1990.lar® parasitic Nematodes in
Subtropical and Tropical Agriculture. Cambrianr®ers Ltd. Paris. 629p.

Reddy, P.P. 1983. Plant Nematology. PratibhatiRg Press, Sudarshan Park,
NewDelhi. 287p.

Saxena, S.K., Khan, W., Rashid, A. and Khan, R.M90L Progress in Plant
Nematology. Nazia Printers, Lal Kun, Delhi. 616p.

23. ENT 523 BIOTECHNOLOGY IN NEMATODE MANAGEME NT 1+1

Objective

To familiarize the students with advanced techrsquethe study of nematodes, and

biotechnological tools in nematode management.

Theory

UNIT |

Cell biology — functional aspects of cell micro anglles - cell division —
chromosomes, nucleic acids — protein synthesisere g~ gene expression.

Model physiology of nematodesGnenorhabditis elegans

UNIT Il

Nematode genetics — receptors — biochemical lshgismmunication, plant nematode

interaction, survival strategies — serology . Malac mechanism of host resistance
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against plant parasitic nematodes — histopathabggllular and molecular changes
in the host feeding cells, cryptobiosis, biofumigatmethods.

UNIT 1l

Biotechnological tools in nematode management. mBof@mthogenic nematodes —
scope and strategies in nematode management.

Practical

Isolation and quantification of protein from nenggojuveniles and eggs. Enzyme
polymorphism in root — knot nematode. Nematode DddAation from  juveniles

and eggs. ldentification of resistance mechanismplants. Mass production of EPN.
Nematode free extraction of different bacteria.

Suggested Readings

Lamberti, F., Georgi, C. De and Bird D, Mck 1 994Advances in Molecular Plant

Nematology. NATO ASI series, Series A life scienc®®l. 268 Plenum Press,

NewYork, USA

Luc, M., Sikora, R.A. and Brdige, J. (Ed.) 1990.lar® Parasitic Nematodes in
Subtropical and Tropical Agriculture. Cambrianr®ers Ltd. Paris. 629p.

Saxena, S.K., Khan, W., Rashid, A. and Khan, R.M90L Progress in Plant

Nematology. Nazia Printers, Lal Kun, Delhi. 616p.

Sithanantham, S., David, B. V. and Selvaraj, P 52@otechnological Management of
Nematode Pests and scope of Entomopathogenic Neesat®Gun Agro Biotech

Research Centre, Chennai. 185p.

24. ENT 524 INTRODUCTORY AND ECONOMIC ENTOMOL OGY  1+1

Objective :

To familiarize the students with systematic, moipgg, economic importance and
management of pests affecting various crops.

Theory

UNIT |

Introduction — position of insects in animal kingaoPhylum, Order, Class). External
morphology — shape, brief description of integuneent different body regions — head,
thorax and abdomen.

UNIT II

Economic classification of insects — reasons fanib@ance of insects, types of damage
caused by insects (direct and indirect), brief dpson of different types of
mouthparts. Pests of crop plants — common nament#oc name,brief description of
stages and damage caused and control of imporegtd pf — rice, coconut, vegetables
( cucurbits, bhindi, chilli, brinjal, tomato and amanthus), fruits — (banana and mango),
spices — (Pepper), storage pests of rice and pulses

UNIT 1l

Principles of insect contrl — introduction to mauand applied, prophylactic and
curative, cultural, biological and chemical contraypes of insecticides, newer
approaches in pest control. Integrated pest managePM).

UNIT IV

Introduction to non — insect pests and their cdr(imates, nematodes, molluscus and
rodents). Machineries for pest control

Practical

Types of insects — collection and preservation. uamgtance with types of damages
caused by insects. Acquaintance with crop pestsricé#, coconut, vegetables
(cucurbits,bhindi, chilli, brinjal, tomato and araathus), fruits (banana and mango),
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spices (pepper), storage pests of rice and pulsegiaintance with non — insect pests.
Familiarization with insecticides and plant protectwith non- insect pests.
Suggested readings

David, B.V. 2001. Elements of Economic Entomoloddopular Book Depot,
Madras, 536p.

Metcalf . L. C and Flint. W. P. 1973. DestructivedaUseful Insects. Tata Mc Graw
Hill, New Delhi.

Nair, M.R.G.K. 1986. Insects and Mites of Crops$ndia. Indian Council of
Agricultural Research, New Delhi, 267 p.

Nair, M. R. G. K. 1999. Monograph on Crop Pest&Kefala and their Management.
Kerala Agricultural University. 227.p

Srivastava, K. P. 2003. A text book of Applied Entwogy. Vol. Il. Kalyani
Publishers, Ludhiana, pp. 497.
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Ph.D COURSES
1. ENT 601 ADVANCED INSECT SYSTEMATICS 1+2

Objective

To familiarize the students with different schoaé classification, phylogenetics,
classical and molecular methods, evolution of défifi groups of insects. International
Code of Zoological Nomenclature. Ethics and procedor taxonomic publications.
Theory

UNIT |

Detailed study of three schools of classificatinnmerical, evolutionary and cladistics.
Methodologies employed. Development of phenogramisadograms, molecular
approaches for the classification of organisms.ndés in identification of homology.
Species concepts and speciation processes anchessd&Zoogeography.

UNIT II

Study of different views on the evolution of insecalternative phylogenies of insects:
Kukalova Peck and Kristensen. Fossil insects aradugen of insect diversity over
geological times.

UNIT Il

Detailed study of International Code of Zoologiblimenclature, including appendices
to ICZN- Ethics.

UNIT IV

Concept of Phylocode and alternative naming sysfemanimals. A detailed study of
selected representatives of taxonomic publicatiorsmall publications of species
descriptions, revisionary works, monographs, chist&, faunal volumes, etc.
Websites related to insect taxonomy anddatabaseiecMar Taxonomy, barcoding
species.

Practical

Collection, curation and study of one taxon of atseliterature search, = compilation
of a checklist, study of characters, developmentlwracter table, construction of
taxonomic keys for the selected group. Developneérdescriptions, photographing,
writing diagrams, and preparation of specimens‘tgpe like” preservation.
Submission of the collections made of the group. ultMariate Analysis techniques
for clustering specimens into different taxa, aedelopment of phenograms. Rooting
and character polarisation for developing cladogramd use of computer programmes
to develop cladograms.

Suggested Readings

CSIRO 1990.The Insects of Australia: A Text Book for Studemd Researcher2nd Ed.
Vols. | & Il, CSIRO. Cornell Univ. Press,lthaca.

Dakeshott J & Whitten MA. 1994Molecular Approaches to Fundamental and Applied
Entomology Springer-Verlag, Berlin.

Freeman S & Herron JC. 199Bvolutionary AnalysisPrentice Hall, New Delhi.

Hennig W. 1960Phylogenetic Systematiddrbana Univ. Illinois Press, USA.

Hoy MA. 2003.Insect Molecular Genetics: An Introduction to Pijples and Applications
2nd Ed. Academic Press, New York.

Mayr E & Ashlock PD. 1991Principles of Systematic Zoologdnd Ed. McGraw Hill, New
York.

Mayr E.1969 Principles of Systematic ZoologycGraw-Hill, New York.

Quicke DLJ. 1993Principles and Techniques of Contemporary Taxondtgckie Academic
and Professional, London.

Ross HH. 1974Biological Systematicfiddison Wesley Publ. Co., London.
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Wiley EO. 1981 Phylogenetics: The Theory and Practices of PhyleterSystematics for
Biologists Columbia Univ. Press, USA.

2. ENT 602 IMMATURE STAGES OF INSECTS 1+1

Objective

To impart knowledge on morphology of immature stagedifferent groups of insects.
Train students in identification of common pestcge during their immature stages.
Theory

UNIT |

Types of immature stages in insect orders, morgyotd egg, nymph/larva and pupa,
identification of different immature stages of cqogsts and stored product insects.
UNIT II

Comparative study of life history strategies in Inemetabola and holometabola,
immature stages as ecological and evolutionarytatlaps, significance of immature
stages for pest management.

Practical

Types of immature stages; their collection, ream@mgl preservation. Identification of
immature insects to orders and families, in endggtde orders viz., Diptera,
Lepidoptera, Hymenoptera and Coleoptera using key.

Suggested Readings

Chu HF. 1992How to Know Immature Insectg/illiam Brown Publ., lowa.

Peterson A. 1962.arvae of InsectsOhio University Press, Ohio.

Stehr FW. 1998mmature Insectsvols. |, Il. Kendall Hunt Publ., lowa.

3. ENT 603 ADVANCED INSECT PHYSIOLOGY 2+0

Objective

To impart knowledge to the students on detailedsjaihygy of various secretory and
excretory systems, moulting process, chitin synthephysiology of digestion,
transmission of nerve impulses, nutrition of insgepheromones etc.

Theory

UNIT |

Physiology and biochemistry of insect cuticle anouiting process. Biosynthesis of
chitin, chitin-protein interactions in various ailés, types of sclerotization.

UNIT Il

Digestive enzymes, digestive physiology in phytamhes, wood boring and wool
feeding insects, efficiency of digestion and absorp role of endosymbionts in insect
nutrition, nutritional effects on growth and dev@heent; physiology of excretion and
osmoregulation, water conservation mechanisms.

UNIT Il

Detailed physiology of nervous system, transmissiof nerve impulses,
neurotransmitters and modulators. Production adptar potentials in different  types
of sensilla, pheromones and other semiochemicaisseact life, toxins and defense
mechanisms.

UNIT IV

Endocrine system and insect hormones, physiologgsafct growth and development-
metamorphosis, polyphenism and diapause. Energdtiosiscle contractions.
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Suggested Readings

Kerkut GA & Gilbert LI. 1985.Insect Physiology, Biochemistry and Pharmacology
Vols. I-XIll. Pergamon Press, Oxford, New York.

Muraleedharan K. 1997Recent Advances in Insect Endocrinologyssoc. for
Advancement of Entomology, Trivandrum, Kerala.

4. ENT 604 ADVANCED INSECT ECOLOGY 1+1

Objective

To impart advanced practical knowledge of causabfa governing the distribution
and abundance of insects and the evolution of gmabcharacteristics.

Theory

UNIT |

Characterisation of distribution of insects- Indic# Dispersion, Taylor's Power law.
Island Biogeography. Population dynamics- Life ésblLeslie Matrix, Stable age
distribution, Population projections. Predator-Préjodels- Lotka-Volterra and
Nicholson-Bailey Model. Crop Modeling- an introdiact.

UNIT II

Insect Plant Interactions. Fig-figwasp mutualisnd @anquantitative view of types of
Associations. Role of insects in the environmendaptations to terrestrial habitats.
Evolution of Insect diversity and role of phytoplgaas an adaptive zone for increased
diversity of insects. Evolution of resource harirggtorgans, resilience of insect taxa
and the sustenance of insect diversity- role oftglaHerbivory, pollination, predation,
parasitism. Modes of insect-plant interaction,triophic interactions. Evolution of
herbivory, monophagy vs polyphagy. Role of plantoselary metabolites. Host
seeking behaviour of parasitoids. Meaning of strqdant stress and herbivory.
Consequences of herbivory to plant fithness and pomese to stress. Constitutive and
induced plant defenses.

UNIT Il

Biodiversity and Conservation- RET species, Ecaabilndicators. Principles of
Population genetics, Hardy Weinberg Law, Computatid Allelic and Phenotypic
frequencies, Fitness under selection, Rates of ufwol under selection. Foraging
Ecology- Optimal foraging theory, Marginal Valueédrem, and Patch departure rules,
central place foraging, Mean-variance relationshipd foraging by pollinators,
Nutritional Ecology.

UNIT IV

Reproductive ecology- Sexual selection, Mating eayst, Reproductive strategies-
timing, egg number, reproductive effort, siblingalry and parent-offspring conflict.
Agro-ecological vs Natural Ecosystems — Charaa#gas, Pest Control as applied
ecology- case studies.

Practical

Methods of data collection under field condition&ssessment of distribution
parameters, Taylor's power law, Iwao’s patchinesiex, Index of Dispersion,  etc.
Calculation of sample sizes by different methodgting Poisson and Negative
Binomial distributions and working out the datangtormation methods. Hardy-
Weinberg Law, Computation of Allelic and Phenotypieequencies - Calculation of
changes under selection, Demonstration of genafic Assessment of Patch Departure
rules. Assessment of Resource size by female msexthg a suitable insect model,
fruit flies/Goniozu#~emale Bruchids etc.- A test of reproductive dffand fitness.
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Construction of Life tables and application of lied\latrix — population projections,
Stable age distribution. Exercises in developmé&@tgorithms for crop modeling.
Suggested Readings

Barbosa P & Letourneau DK. (Eds.). 198&vel Aspects of Insect-Plant Interactions
Wiley, London.

Elizabeth BA & Chapman RF. 199#ost-Plant Selection by Phytophagous Insects.
Chapman & Hall, New York.

Freeman S & Herron JC.199Bvolutionary AnalysisPrentice Hall, New Delhi.

Gotelli NJ & Ellison AM. 2004 A Primer of Ecological StatisticSSinauer Associates,
Sunderland, MA.

Gotelli NJ. 2001 A Primer of Ecology3rd Ed., Sinauer Associates, Sunderland, MA,
USA.

Krebs C. 1998Ecological Methodology2nd Ed. Benjamin-Cummings Publ. Co., New
York.

Krebs CJ. 200Ecology: The Experimental Analysis of Distributiand Abundance
5th Ed. Benjamin-Cummings Publ. Co., New York.

Magurran AE. 1988Ecological Diversity and its Measuremeirinceton University
Press, Princeton.

Real LA & Brown JH. (Eds.). 199JFoundations of Ecology: Classieapers with
CommentariedJniversity of Chicago Press, USA.

Southwood TRE & Henderson PA. 200&cological Methods.3rd Ed. Wiley
Blackwell, London.

Strong DR, Lawton JH & Southwood R. 198dsects on Plants: Community Patterns
and MechanismHarward University Presklarward.

Wratten SD & Fry GLA. 1980Field and Laboratory Exercises in Ecologirnold
Publ., London.

5. ENT 605 INSECT BEHAVIOUR 1+1

Objective

To acquaint the students with a thorough understgmaf how natural selection has
led to various survival strategies manifested d&beur in insects.

Theory

UNIT |

Defining Behaviow Concept of umwelt, instinct, fixed action pattermmprinting,
complex behaviour, inducted behaviour, learnt behwvand motivation. History of
Ethology- development of behaviorism and etholagpntribution of Darwin, Frisch,
Tinbergen and Lorenz; Studying behaviour- Proxenadnd Ultimate approaches,
behavioural traits under natural selection, gereitrol of behaviour and behavioural
polymorphism.

UNIT II

Orientation- Forms of primary and secondary origotaincluding taxes and kinesis;
Communication- primary and secondary orientatioesponses to environmental
stimuli, role of visual, olfactory and auditory sajs in inter- and intra-specific
communication, use of signals in defense, mimipojyphenism; evolution of signals.
UNIT Il

Reproductive behaviour- mate finding, courtshipritieriality, parental care, parental
investment, sexual selection and evolution of s¢%s$; Social behaviour-kin selection,
parental manipulation and mutualism; Selforganoratind insect behaviour.
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UNIT IV

Foraging- Role of different signals in host seamnghiplant and insects) and host
acceptance, ovipositional behaviour, pollinatiomaegour, coevolution of plants and
insect pollinators. Behaviour in IRPMConcept of super-normal stimuli and behavioural
manipulation as potential tool in pest managemes#,of semio- chemicals, auditory
stimuli and visual signals in pest management.

Practical

Quantitative methods in sampling behaviour; tragnees to artificial feeders; sensory
adaptation and habituation in a fly or butterfly deh physical cues used in host
selection in a phytophagous insect, chemical anduiodues in host selection in
phytophagous insect (DBM or gram pod borer), coldiscrimination in honey bee or
butterfly model, learning and memory in bees, roleself-organization in resource
tracking by honeybees. Evaluation of different tymé traps against fruit flies with
respect to signals; Use of honey beleticoverpa armigerdo understand behavioural
polymorphism with respect to learning and resporiee pheromone mixtures,
respectively.

Suggested Readings

Ananthkrishnan TN. (Ed.). 1994-unctional Dynamics of Phytophagous Insects
Oxford & IBH, New Delhi.

Awasthi VB. 2001 Principles of Insect Behaviou&cientific Publ., Jodhpur.

Bernays EA & Chapman RF. 199Hlost-Plant Selection by Phytophagous Insects
Chapman & Hall, London.

Brown LB. 1999.The Experimental Analysis of Insect Behavi@pringer, Berlin.

Krebs JR & Davies NB. 1993An Introduction to Behavioural Ecolog®® Ed.
Chapman & Hall, London.

Manning A & Dawkins MS. 1992An Introduction to Animal BehaviouCambridge
University Press, USA.

Mathews RW & Mathews JR. 197&sect BehaviourA Wiley- InterScience Publ.
John Wiley & Sons, New York.

6. ENT 606 RECENT TRENDS IN BIOLOGICAL CONTROL 1+1

Objective

To appraise the students with advanced techniquésndling of different bioagents,
modern methods of biological control and scope mpping system-based pest
management in agro-ecosystems.

Theory

UNIT |

Scope of classical biological control and augmérgabiocontrol; introduction and
handling of natural enemies; nutrition of entomaphss insects and their hosts,
dynamics of biocontrol agentss-a-vistarget pest populations.

UNIT Il

Mass culturing techniques, insectary facilities amglipments, basic standards of
insectary, viable mass-production unit, designscautions, good insectary practices.
UNIT 1l

Colonization, techniques of release of natural eesmrecovery evaluation,
conservation and augmentation of natural enemiggivership analysis and ecological
manipulations, large-scale production of biocontrabents, bankable project
preparation.
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UNIT IV

Scope of genetically engineered microbes and pardsiin biological control, genetics
of ideal traits in biocontrol agents for introgregsand for progeny selections, breeding
techniques of biocontrol agents.

Practical

Mass rearing and release of some commonly occuindgyenous natural enemies;
assessment of role of natural enemies in reducast) opulations; testing side effects
of pesticides on natural enemies; effect of sengoubals on natural enemies,
breeding of various biocontrol agents, performaatefficiency analyses on target
pests; project document preparation for establgsanviable mass-production unit
/insectary.

Suggested Readings

Burges HD & Hussey NW. (Eds.). 197Microbial Control of Insects and Mites.
Academic Press, London.

Coppel HC & James WM. 197Biological Insect Pest Suppressid@pringer Verlag,
Berlin.

De Bach P. 1964Biological Control of Insect Pests and Wee@fapman & Hall,
London.

Dhaliwal, GS & Koul O. 2007Biopesticides and Pest Managemeialyani Publ.,
New Delhi.

Gerson H & Smiley RL. 1990Acarine Biocontrol Agents — An lllustrated Key and
Manual Chapman & Hall, New York.

Huffakar CB & Messenger PS. 1978heory and Practices of Biological Control.
Academic Press, London.

7. ENT 607 ADVANCED INSECTICIDE TOXICOLOGY 2+1

Objective

To acquaint the students with the latest advancemin the field of insecticide
toxicology, biochemical and physiological targetesiof insecticides, and pesticide
resistance mechanisms in insects.

Theory

UNIT |

Penetration and distribution of insecticides inetssystems; insecticide selectivity;
factors affecting toxicity of insecticides.

UNIT Il

Biochemical and physiological target sites of inmédes in insects; developments in
biorationals, biopesticides and newer moleculesiy tmodes of action and structural —
activity relationships; advances in metabolismnsicticides.

UNIT Il

Joint action of insecticides; activation, synergena potentiation.

UNIT IV

Problems associated with pesticide use in agricilfpesticide resistance mechanisms
and resistant management strategies; pest resergernt outbreaks; persistence and
pollution; health hazards and other side effects.

UNIT V

Estimation of insecticidal residues- sampling, astiion, clean-up and estimation by
various methods; maximum residue limits (MRLS) a&nelir fixation; insecticide laws
and standards, and good agricultural practices.
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Practical

Sampling, extraction, clean-up and estimation séaticide residues by various
methods; calculations and interpretation of dai@ghemical and biological techniques
for detection of insecticide resistance in insects.

Suggested Readings

Busvine JR. 1971A Critical Review on the Techniques for Testingttisides CABI,
London.

Brooks. G.T and Roberts, T.R (Ed) 1999. Pesticideriistry and Biosciences. In
Food Environment challeng®oyal society of Chemistry. UK

Das. K.G. 1981Pesticide AnalysidNew York Marcel Dekker Inc. New York.
Dhaliwal GS & Koul O. 2007Biopesticides and Pest Manageme<alyani Publ.,
New Delhi.

Hayes WJ & Laws ER. 199Handbook of Pesticide Toxicologicademic Press,
New York.

Hayes A.W and Tailor Fraus, (Eds) 2001. Princijglled Methods of Toxicology,
Philadelphia.

Ishaaya | & Degheele (Eds.). 1998secticides with Novel Modes of Actiddarosa
Publ. House, New Delhi.

Matsumura F. 1985 oxicology of Insecticide®lenum Press, New York.

Mayer M.S and Mc Laughlin J.R 1990. Insect pheroesoend sex attractants CRC
press, Boca Rato.

O’ Brien RD. 1974Insecticides Action and Metabolisicademic Press, New York.
Perry AS, Yamamoto |, Ishaaya | & Perry R. 1988ecticides in Agriculture and
EnvironmentNarosa Publ. House, New Delhi.

Prakash A & Rao J. 199Botanical Pesticides in Agriculturéewis Publ., New York.

8. ENT 608 ADVANCED HOST PLANT RESISTANCE 1+1

Objective

To familiarize the students with recent advancegesistance of plants to insects and
acquaint with the techniques for assessment ardatian of resistance in crop plants.
Theory

UNIT |

Importance of plant resistance, historical perspect desirable morphological,
anatomical and biochemical adaptations of resistaassembly of plant species -gene
pool; insect sources — behaviour in relation ta fpdent factors.

UNIT II

Physical and chemical environment conferring rasis¢ in plants, role of trypsin
inhibitors and protease inhibitors in plant resistg biochemistry of induced resistance
— signal transduction pathways, methyl jasmonatievgays, polyphenoloxidase
pathways, salicylic acid pathways; effects of inehlic resistance; exogenous
application of elicitors.

UNIT 1l

Breeding methods for insect resistance. Bioteclgioéh approaches in host plant
resistance- genetic manipulation of secondaryt@abstances; incorporation of
resistant gene in crop varieties; marker-aidedciele in resistance breeding.

UNIT IV

Estimation of plant resistance based on plant dersgeening and damage rating;
evaluation based on insect responses; techniquededa@rmination of categories of
plant resistance; breakdown of resistance in cesetes.
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Practical

Understanding mechanisms of resistance for oriemtatfeeding, ovipositionetc,
allelochemical bases of insect resistance; madwaood of test insects like aphids,
leaf/plant hoppers, mites and stored grain pemkl §creening- microplot techniques,
infester row technique, spreader row technique @adt nurseries; determination of
antixenosis index, antibiosis index, tolerance igdant resistance index.

Suggested Readings

Panda N. 197®rinciples of Host Plant Resistance to Inseéitenheld, Osum & Co.,
New York.

Rosenthal GA & Janzen DH. (Eds.). 19M9erbivores — their Interactions with
Secondary Plant Metabolite¥ol. I, Il. Academic Press, NeXork.

Sadasivam S & Thayumanavan B. 200®lecular Host Plant Resistance to Pests
Marcel Dekker, New York.

Smith CM, Khan ZR & Pathak MD. 199Fechniques for Evaluating Insect Resistance
in Crop Plants CRC Press, Boca Raton, Florida.

9. ENT 609 ADVANCED ACAROLOGY 1+1

Objective

To acquire a good working knowledge of identifioatiof economically important
groups of mites up to the species level, a detaiteterstanding of the newer acaricide
molecules and utilization of predators.

Theory

UNIT |

Comparative morphology of Acari, phylogeny of higlategories in mites, knowledge
of commonly occurring orders and families of Adarindia. Diagnostic characteristics
of commonly occurring species from families Tetreimgae, Tenuipalpidae,
Eriophyidae, Tarsonemidae, Phytoseiidae, BdelliGamaxidae, Stigmaeidae,
Pymotidae, Cheyletidae, Acaridae, Pyroglyphidaghdyalumnidae, Argasidae,
Ixodidae, Sarcoptidae. Soil mites in India.

UNIT II

Management of economical important species of niitegriculture, veterinary and
public health; storage acarology.

UNIT Il

Mites as vectors of plant pathogens; mode of acstmicture-activity relationships of
different groups of acaricides; problem of pestcrésistance in mites, resurgence of
mites.

UNIT IV

Predatory mites, their mass production and utibratin managing mite pests,
acaropathogenic fungi- identification, isolatiordartilization.

Practical

Identification of commonly occurring mites up toespes, preparation of keys for
identification. Collection of specific groups of tes and preparing their identification
keys. Rearing phytoseiid mites and studying thelie in suppression of spider mites.
Management of mite pests of crops using acaricipégtoseiid predators, fungal
pathogenetc.

Suggested Readings

Evans GO.199Principles of AcarologyCABI, London.

Gerson H & Smiley RL. 1990Acarine Biocontrol Agents- An lllustrated Key and
Manual Chapman & Hall, New York.
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Gupta SK. 1985Handbook of Plant Mites of IndiaZoological Survey ofindia,
Calcutta.

Krantz GW. 1970.A Manual of AcarologyOregon State University Book Stores,
Corvallis, Oregon.

Sadana GL. 199False Spider Mites Infesting Crops in Indkalyani Publ. House,
New Delhi.

10. ENT 610 AGRICULTURAL ORNITHOLOGY 1+1

Objective

To expose the students to the prevalence of birdsgricultural fields, their habitat
associations and the beneficial and harmful robygd by birds in crop fields and
management of pest situations.

Theory

UNIT |

Status of agricultural ornithology in India, group$ birds associated with agro-
ecosystems. Habitat associations of birds in bo#h and dry agricultural systems.
Association of birds with different cultivation mtéces and crop stages, their
seasonality and succession. Pestiferous and betdficds associated with different
crops, their general biology and ecology. Food &ewtling habits of birds in crop
fields.

UNIT II

Nature of damage caused by birds in different créfmsaging ecology of birds in
agricultural fields. Birds affecting stored grainshouses and godowns. Beneficial role
of birds in agriculture and attracting them to dieUse of bird excreta in agriculture.
Management of bird pests in agriculture: physicaltural, ecological and chemical
methods.

Practical

Study of different groups of birds associated vatriculture, their morphology and
field identification. Field visits to different agecosystems. Study of bird associations
with different crop stages. Study of nesting andstimg habits of birds in agricultural
habitats. Study of the feeding habits, nature aped of damage caused by birds in
selected crops. Visits to godowns. Analysis andlystof the use of bird excreta in
agriculture at a bird sanctuary. Field visits talgha growing command areas to study
birds in crop fields. Assignments on assessing #achage, estimation of populations
etc.

Suggested Readings

Dhindsa SR & Parasharya BM. 1998irds in Agricultural Ecosystem.Society for
Applied Ornithology, Hyderabad.

Mehrotra KN & Bhatnagar RK. 197%tatus of Economic Ornithology in India- Bird
Depredents, Depredations and their ManagemiE3AR, New Delhi.

Vasudeva Rao & Dubey OP. 2006. Grainivorous Pestk their Management. In:
Vertebrate Pests in Agriculturélhe Indian Scenario(Ed: Sridhara, S.), Scientific
Publ., Jodhpur.
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11. ENT 611 MOLECULAR APPROACHES IN ENTOMOLOGICAL 1+1
RESEARCH

Objective

To familiarize the students with DNA recombinantchteology, marker genes,
transgenic plants, biotechnology in sericulture apitulture.

Theory

UNIT |

Introduction to molecular biology; techniques usedolecular biology.

UNIT II

DNA and RNA structure in insects- transcription atrdnslation mechanisms.
Recombinant DNA technology, identification of geimegleotide sequences for
characters of interest.

UNIT 1l

Genes of interest in entomological research- madeames for sex identification,
neuropeptides, JH esterase, chitinase, CPTI; katid proteases. Bt toxin.

UNIT IV

Insect gene transformation; Genetic improvement natural enemies Genetic
engineering of entomopathogens, baculoviruses, Bhd entomopathogenic
fungi.Transgenic plants for pest resistance. Rast& management strategies in
transgenic crops.

UNIT V

Insect immune systems in comparison to vertebrdd®$A-based diagnostics DNA
fingerprinting for taxonomy and phylogeny. Moleautesis of metamorphosis.
Practical

Isolation of DNA/RNA; purity determinations; baseaip estimation; agarose gel
electrophoresis; restriction mapping of DNA; dentaatton of PCR, RFLP and RAPD
techniques.

Suggested Readings

Bhattacharya TK, Kumar P & Sharma A. 208himal Biotehnology1®™ Ed., Kalyani
Publ., New Delhi.

Hagedon HH, Hilderbrand JG, Kidwell MG & Law JH. A® Molecular Insect
SciencePlenum Press, New York.

Oakeshott J & Whitten MA.. 199Molecular Approaches to Fundamental and Applied
EntomologySpringer Verlag.

Rechcigl JE & Rechcigl NA. 199&iological and Biotechnological Control of Insect
PestsLewis Publ., North Carolina.

Roy U & Saxena V. 2007A Hand Book of Genetic Engineerinfjst Ed., Kalyani
Publ., New Delhi.

Singh BD. 2008Biotechnology (Expanding Horizon®alyani Publ., New Delhi.
Singh P. 2007Introductory to Biotechnologynd Ed. Kalyani Publ., New Delhi.

12. ENT 612 ADVANCED INTEGRATED PEST MANAGEMENT 2+0

Objective

To acquaint the students with recent concepts oégmated pest management.
Surviellance and data base management. Successfoha and international case
histories of integrated pest management, non cdiove tools in pest management.
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Theory

UNIT |

Principles of sampling and surveillance; databasanagement and computer
programming, simulation techniques and system arsafnd modeling.

UNIT Il

Case histories of national and international prognes, their implementation,
adoption and criticisms, global trade and risknvfisive pests.

UNIT 1l

Genetic engineering and new technologies- theignass and limitations in IPM
programmes, deployment of benevolent alien gemegdst management- case studies;
scope and limitations of bio-intensive and ecolabibased IPM programmes.
Application of IPM to farmers’ realtime situations.

UNIT IV

Challenges, needs and future outlook; dynamismP®fl lunder changing cropping
systems and climate; insect pest management unakexcfed cultivation; strategies for
pesticide resistance management.

Suggested Readings

Dhaliwal GS & Arora R. 2003.Integrated Pest Management — Concepts and
ApproachesKalyani Publ., New Delhi.

Dhaliwal GS, Singh R & Chhillar BS. 200&ssentials of Agricultural Entomology.
Kalyani Publ., New Delhi.

Flint MC & Bosch RV. 1981Introduction to Integrated Pest Manageme®pringer,
Berlin.

Koul O & Cuperus GW. 200Ecologically Based Integrated PestManagem&mstBlI,
London.

Koul O, Dhaliwal GS & Curperus GW. 200khtegrated Pest Management -Potential,
Constraints and Challenge€SABI, London.

Maredia KM, Dakouo D & Mota-Sanchez D. 2003tegrated Pest Management in the
Global Arena.CABI, London.

Metcalf RL & Luckman WH. 1982Introduction of Insect Pest Managemedthn
Wiley & Sons, New York.

Norris RF, Caswell-Chen EP & Kogan M. 200Zoncept in Integrated Pest
ManagementPrentice Hall, New Delhi.

Oakeshott J & Whitten MA.. 199Molecular Approaches to Fundamental and Applied
EntomologySpringer Verlag.

Pedigo RL. 1996Entomology and Pest Managemedrtentice Hall, New Delhi.

Rechcigl JE & Rechcigl NA. 1998iological and Biotechnological Control of Insect
PestsLewis Publ., North Carolina.

Subramanyam B & Hagstrum DW. 1996tegrated Management of Insects in Stored
Products Marcel Dekker, New York.

13. ENT 613 PLANT BIOSECURITY AND BIOSAFETY 2+0

Objective

To facilitate deeper understanding on plant biosgcuand biosafety issues in
agriculture.

Theory

UNIT |

History of biosecurity, Concept of biosecurity, Quonents of biosecurity, Quarantine,
Invasive Alien Species, Biowarfare, Emerging/resaig of pests and diseases.
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UNIT Il

National Regulatory Mechanism and International esgnents/ Conventions viz.,
Agreement on Application of Sanitary and Phytosagi{SPS) Measures/World Trade
Organization (WTO), Convention on Biological DivieyfCBD), Biological diversity
Act 2002 International Standards for Phytosanitslgasures, pest risk analysis, risk
assessment models, pest information system, eariyimg and forecasting system, use
of Global Positioning System (GPS) and Geograpffiorination System (GIS) for
plant biosecurity, pest/disease and epidemic nme&anagt, strategies for combating
risks and costs associated with agroterrorism ewmitigation planning, integrated
approach for biosecurity.

UNIT Il

Biosafety, policies and regulatory mechanism, Qga Protocol on Biosafety and
its implications, Issues related to release of iealdy modified crops.

Suggested Readings

FAO Biosecurity Toolkit 2008. www.fao.org/docrepa1140e/a1140e00.htm
Laboratory Biosecurity Guidance.
http://www.who.int/csr/resources/publications/biiesgWWHO_CDS_EPR_2006.pdf
Grotto Andrew J & Jonathan B Tucker. 20@iosecurity: A Comprehensive Action
Plan.

http://www.americanprogress.org/kf/biosecurity _anpoehensive_action_plan.pdf
Biosecurity Australiawww.daff.gov.au/ba;www.affa.gov.au/biosecurityaabér
Biosecurity New Zealanavww.biosecurity.govt.nz
DEFRA.www.defra.gov.uk/animalh/diseases/controkbizurity/index.htm

Randhawa GJ, Khetarpal RK, Tyagi RK & Dhillon. BJ6.). 2001.

Transgenic Crops and Biosafety ConceMBPGR, New Delhi.

Khetarpal RK & Kavita Gupta 200®lant Biosecurity in India - Status and Strategy
Asian Biotechnology and Development Review 9(2). 39

Biosecurity for Agriculture and Food Productiontphtwww.fao.org/biosecurity/

CFIA. http://lwww.inspection.gc.ca/english/anima/bed$ad/biosecure.sht Ml

14. ENT 614 NEMATODE MORPHOLOGY AND TAXONOMY 2+1

Objective

To aquaint the students with morphology and angtofmematode, different systems
of classification and methods of identification.

Theory

UNIT |

Morphology, anatomy, histology and physiology ofriwas systems of nematodes.
Reproduction and development of nematodes includjagetogenesis, embryonic
development, hatching, moulting etc.

UNIT Il

Classification of nematodes-different systems assification, important characters
for identification upto genera with special refererto plant parasitic forms.
UNIT 1

Identification of nematodes with the help of keysl @escriptions. PCR methods and
RFLP methods in identification.
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Practical

Studies on the morphological and anatomical straestwf different plant parasitic
nematodes. Preparation of permanent mounts of plaatasitic nematodes.
Measurements of nematodes. Micrometry and usaroéca lucida for drawings.
Suggested Readings

Jonathan, E.I., Cannayane, |., Devrajan, K., Kunsarand Ramakrishnan, S. 2005.
Agricultural Nematology. Sri Sakthi Promotionatho Process, Tamil Nadu. 260p.
Jonathan, E.l., Kumar, S., Devrajan, K. and RajmdG. 2001. Fundamentals of
Plant Nematology, Devi publications, Tamil Nadu2@3

Luc, M., Sikora, R.A. and Bridge, J. (Ed.). 199(Rlant Parasitic Nematodes in
Subtropical and Tropical Agriculture. Cambrianrers Ltd., Paris. 629p.

Reddy, P.P. 1983. Plant Nematology. PratibhatiAg Press, Sudarshan Park, New
Delhi, 287p.

Saxena, S.K., Khan, W., Rashid, A. and Khan, R.M90L Progress in Plant
Nematology. Nazia Printers, Lal Kun, Delhi.260.p

15. ENT 615 NEMATODE ECOLOGY AND CONTROL 2+1

Objective

To familiarize students with factors governing thestribution and abundanceof
nematodes and methods to manage them

Theory

UNIT |

Ecological classification, prevalence and distidmt of nematodes. Soil as an
environment for nematodes. Effect of soil factbke soil structure, soil type, pore
size, soil moisture, aeration temperature, osnssure, light, pH etc. on nematode
survival.

UNIT II

Effect of biological factors like host plant phylsigy. Organic matter and soil micro
organisms on nematode population fluctuation. Egiold relationship with parasites,
predators and other micro organisms. Nematode lmlvain relation to biotic and
abiotic factors.

UNIT Il

Methods of nematode control — chemical - biochawisthd mode of action of
nematicides, application of nematicides, advantaged disadvantages. Physical,
mechanical, cultural, regulatory and biological noels of nematode control. Plant
resistance to nematodes and breeding for resistance

Practical

Studies on nematode groups in different crop et¢esys Determination of population
changes and community structure in different crépgeriments on influence of soil
factors like soil temperature, soil moisture, pEl. @n nematode  activity. Methods of
application of nematicides — Determination of thertmal death point of parasitic
nematodes. Estimation of efficacy of nematicides.

Suggested Readings

Reddy, P.P. 1983. Plant Nematology. PratibhatiRg Press, Sudarshan Park, New
Delhi.

Saxena, S.K., Khan, W., Rashid, A. and Khan, R.M90L Progress in Plant
Nematology. Nazia Printers, Lal Kun, Delhi. 260.p
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List of Journals

1 Agricultural and Forest Entomologyroyal Entomological Society, UK

"1 Annual Review of Entomologlaloatto, California, USA

"1 Applied Soil EcologyElsevier Science, Amsterdam, The Netherlands

] Biopesticides InternationaKoul Research Foundation, Jalandhar

1 Bulletin of Entomological Researc@AB International, Wallingford, UK
1 Bulletin of Grain TechnologyFood Grain Technologist Res. Association of
India, Hapur

1 Crop Protection Elsevier’'s Science, USA

] Ecological EntomologyRoyal Entomological Society, UK

"1 Entomologia Experimentalis Applicatluwer Academic Publishers, The
Netherlands

1 Entomon-Association for Advancement of Entomology, Kerala

"1 Environmental Entomologyentomological Society of America, Maryland,
USA

1 Indian Journal of Applied Entomologizntomological Research Associatjon
Udaipur

1 Indian Journal of EntomologyEntomological Society of India, New Delhi
1 Indian Journal of Plant ProtectierPlant Protection Society of India,
Hyderabad

1 Indian Journal of Sericulture€entral Silk Board, Bangalore

1 International Journal of Acarologyindira Acarology Publishing House,
Minessota, USA

1 International Journal of Pest Managemeifaylor and Francis, UK

71 Journal of AcarologyAcarological Society of India, UAS, Bangalore

1 Journal of Apiculture ResearelBRA, UK

"1 Journal of Applied Entomologlackwell Science Ltd., Oxford, UK

1 Journal of Biocontro! Society for Biocontrol Advancement, Bangalore

"1 Journal of Economic Entomologintomological Society of America,
Maryland, USA

1 Journal of Entomological Researchlalhotra Publishing House, New Delhi
"1 Journal of Insect BehaviouPlenum Publishing Corporation, NY, USA

1 Journal of Insect Physiologyergamon Press, UK

71 Journal of Insect Scieneéndian Society for the Advancement of Insect
Science, Ludhiana

71 Journal of Invertebrate Pathologilsevier Publ. Corporation, The
Netherlands

[ Journal of Soil Biology and Ecologindian Society of Soil Biology and
Ecology, UAS, Bangalore

"1 Journal of Stored Products Researéisevier's Science, USA

1 Pesticides Research Journ&ociety of Pesticides Science, New Delhi

"1 Pesticide Science Oxford, London

] Pesticide Biochemistry and Physioledyew York, USA

1 Physiological EntomologyRoyal Entomological Society, UK

1 Review of Applied Entomolog€AB International, Wallingford, UK

1 Systematic Entomologiroyal Entomological Society, UK
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e-Resources

"1 http://www.colostate.edu/Depts/Entomology/

1 http://www.ent.iastate.edu/list/

1 http://www.biologybrowser.org/

1 http://www.teachers.ash.org.au/aussieed/insects.htm
"1 http://entomology.si.edu/

O http://www.intute.ac.uk/healthandlifesciences/agjtire/
0 http://www.agriculture.gov.au/

0 http://wvww.gbif.org/

0 http://www.mosquito.org/

1 http://www.nysaes.cornell.edu/fst/faculty/acreefomet/index.html
1 http://medent.usyd.edu.au/links/links.htm

1 http://www.ent.iastate.edu/list/

1 http://www.ento.csiro.au/index.html

1 http://www.biocollections.org/lib/listbycat.php?e&ntomology
0 http://mvww.IPMnet.org/DIR/

0 http://mvww.nhm.ac.uk/hosted_sites/acarology/

0 http://www.agnic.org/

[ http://ars-genome.cornell.edu/

1 http://www.tulane.edu/~dmsander/garryfavweb.html

1 http://www.ufsia.ac.be/Arachnology/Arachnology.html
1 http://www.ippc.orst.edu/IPMdefinitions/home.html

1 http://www.ent.iastate.edu/list/

1 http://www.ippc.orst.edu/cicp/pests/vertpest.htm

0 http://ipmwww.ncsu.edu/cicp/IPMnet_ NEWS/archivesht
[ http://nematode.unl.edu/wormsite.htm

0 http://mvww.bmckay.com/

[ http://ace.ace.orst.edu/info/extoxnet/pips/pipsihtm

0 http://www.ifgb.uni-hannover.de/extern/ppigb/ppigton

1 http://www.ceris.purdue.edu/npirs/npirs.html

1 http://www.ces.ncsu.edu/depts/pp/bluemold/

1 http://www.ipm.ucdavis.edu

1 http://ippc.orst.edu/pestalert/

0 http://www.orst.edu/Dept/IPPC/wea/

0 http://wvww.barc.usda.gov/psi/bpdl/bpdl.html

0 http://www.nalusda.gov/bic/BTTOX/bttoxin.htm

0 http://wvww.nysaes.cornell.edu/ent/biocontrol/

[ http://entweb.clemson.edu/cuentres/

1 http://www.agr.gov.sk.ca/Docs/crops/cropguide00.asp
1 http://www.caf.wvu.edu/kearneysville/wvufarm6.html

1 http://www.chebucto.ns.ca/Environment/NHR/lepidoatetml
1 http://nt.ars-grin.gov/fungaldatabases/databasefreim

0 http://www.orst.edu/dept/infonet/

0 http://www.attra.org/attra-pub/fruitover.html

0 http://www.ceris.purdue.edu/napis/pests/index.html

0 http://danpatch.ecn.purdue.edu/~epados/farmstesitpe
O http://ipmwww.ncsu.edu/current_ipm/otimages.html

"1 http://nematode.unl.edu/wormhome.htm

1 http://www.ipm.ucdavis.edu/

"1 http://hammock.ifas.ufl.edu/en/en.html

1 http://www.rce.rutgers.edu/weeddocuments/index.htm
1 http://www.agric.wa.gov.au/ento/allied1.htm

[ http://biology.anu.edu.au/Groups/MES/vide/refs.htm

0 http://chrom.tutms.tut.ac.jp/JINNO/PESDATA/0Odatsbhtml
0 http://agrolink.moa.my/doa/english/croptech/cromint
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[ http://nbo.icipe.org/agriculture/stemborers/defdutthl
0 http://www.bdt.org.br

0 http://wvww.bspp.org.uk/fopp.htm

1 http://www.elsevier.com/inca/publications/store/8/5
1 http://www.hbz-nrw.de/elsevier/00207322/

1 http://ianrhome.uni.edu/distanceEd/entomology/4@1L_sectphysio.shtml
71 www.entsoc.org

[ http://aprtc.org/

0 http://www.ipmnet.org/news.html

0 http://www.pestnet.org/

O wwwe.fruitfly.org

"1 www.celera.com

"1 www.hgsc.bcm.tmc.edu/drosophila

"1 http://sdb.bio.purdue.edu/fly/aimain/links

"1 http://flybase.bio.indiana.edu/

(1 http://naasindia.org/journals.htm

Suggested Broad Topics for Master’'s and Doctoral Reearch
[J Strengthening of eco-friendly strategies of intégglainsect and mite pest
management including:

o Biological control
Bio-rational pesticides
Host plant resistance
Transgenic crop protection
Judicious use of pesticides

0 Molecular biosystematics
[l Investigations on ecological factors including:

o Survey and surveillance of insect and mite pests

o Forecasting of insect and mite pest populationtifdes and

predictive models

0 Insect and mite biology

o Population dynamics as influenced by abiotic amdidfactors
[1 Studies on role of pollination including honeyb@escreasing crop yields and
production of honey and other allied products amaa&agement of honeybee diseases and mites
[ Pesticide resistance and Insecticide Resistancaddsment strategies
[ Biotypes of pests
1 Below ground biodiversity- Bio-indicator of soil &léh, role in decomposition of

litter, soil physico-chemical properties

"] Bioprospecting for protocols, peptides, genes,atisiélal proteins and antibiotics
) Climate change and pests
[ IPM in protected cultivation
[ Location specific IPM strategies in different croppsystems
[ Genetic improvement of natural enemies
[1 Genetic improvement of silkworms
1 Refinement of silkworm rearing technology for drefat regions
[1 Management of silkworm pests and diseases
[1 Crop-pest modeling
1 Insect biochemistry- pheromones, hormones and peptimles
[ Insect physiology- metabolism and regulatory megdms.
[ Indigenous technology
1 Plants as sources of insecticides
[ Molecular systematics — finger printing of species
[1 Insect systematics and phylogeny

(0]
0]
(0]
(0]
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VI PLANT PATHOL@GY
COURSE STRUCTURE — AT A GLANCE
CODE COURSE TITLE CREDITS
PL PATH 501* | MYCOLOGY 2+1
PL PATH 502* | PLANT VIROLOGY 2+1
PL PATH 503* | PLANT BACTERIOLOGY 2+1
PL PATH 504* | PRINCIPLES OF PLANT PATHOLOGY 3+0
PL PATH 505* | DETECTION AND DIAGNOSIS OF PLANT DISEASES 0+2
PL PATH 506 | PRINCIPLES OF PLANT DISEASE MANAGEMENT 2+1
PL PATH 507 | DISEASES OF FIELD CROPS AND VEGETABLES 2+1
PL PATH 508 | DISEASES OF FRUITS AND ORNAMENTAL CROPS 2+1
PL PATH 509 | DISEASES OF PLANTATION CROPS, SPICES AND 2+1
MEDICINAL PLANTS
PL PATH 510 | SEED HEALTH TECHNOLOGY 2+1
PL PATH 511 | CHEMICALS IN PLANT DISEASE MANAGEMENT 2+1
PL PATH 512 | ECOLOGY AND MANAGEMENT OF SOIL-BORNE PLANT| 2+1
PATHOGENS
PL PATH 513 | DISEASE RESISTANCE IN PLANTS 2+0
PL PATH 514 | INSECT VECTORS OF PLANT VIRUSES AND OTHER 1+1
PATHOGENS
PL PATH 515 | BIOLOGICAL CONTROL OF PLANT DISEASES 2+1
PL PATH 516 | INTEGRATED DISEASE MANAGEMENT 2+1
PL PATH 517 | MUSHROOM PRODUCTION TECHNOLOGY 2+1
PL PATH 518 | EPIDEMIOLOGY AND FORECASTING OF PLANT 2+1
DISEASES
PL PATH 519 | POST HARVEST DISEASES 2+1
PL PATH 520 | PLANT QUARANTINE 2+0
PL.PATH.521 | EXTENSIOPN PLANT PATHOLOGY 1+1
PL PATH 591 | MASTER'S SEMINAR 0+1
PL PATH 599 | MASTER'S RESEARCH 20
Ph.D Courses
PL PATH 601 | ADVANCED MYCOLOGY 2+1
PL PATH 602 | ADVANCED VIROLOGY 2+1
PL PATH 603 | ADVANCED BACTERIOLOGY 2+1
PL PATH MOLECULAR BASIS OF HOST-PATHOGEN 2+1
604** INTERACTION
PL PATH 605 | PRINCIPLES AND PROCEDURES OF CERTIFICATION | 0+1
PL PATH 691 | DOCTORAL SEMINAR | 0+10
PL PATH 692 | DOCTORAL SEMINAR II 0+1
PL PATH 699 | DOCTORAL RESEARCH 45

*Compulsory for Master’s programme,;
** Compulsory for Ph. D. programme;
$ Cross-listed with Entomology
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1.PL PATH 501 MYCOLOGY 2+1

Objective

To study the nomenclature, classification and daftara of fungi

Theory

UNIT |

Introduction, definition of different terms, basioncepts.

UNIT II

Importance of mycology in agriculture, relation fahgi to human affairs, history of
mycology.

UNIT Il

Concepts of nomenclature and classification, fubgadiversity, reproduction in fungi.
UNIT IV

The comparative morphology, ultrastructure, charaobf different groups of fungi up
to generic level: (a) Myxomycota and (b) Eumyca}stastigomycotina ii)
Zygomycotina, iii) Ascomycotina, iv)Basidiomycoting Deuteromycotina. Lichens
types and importance,

fungal genetics and variability in fungi.

Practical

Detailed comparative study of different groups whdi; collection, identification and
preservation of specimens. Isolation and identificaof plant pathogenic fungi.
Suggested Readings

Ainsworth GC, Sparrow FK & Susman HS. 1978e Fungi — An

Advanced Treatise/ol. IV (A & B). Academic Press, New York.

Alexopoulos CJ, Mims CW & Blackwell M.200mtroductory Mycologyth Ed. John
Wiley & Sons, New York.

Dube,H.C.2005.an Introduction to Fungi.Vikas Pubhg House Pvt. Ltd.New Delhi
Mehrotra RS & Arneja KR. 1990An Introductory MycologyWiley Eastern, New
Delhi.

Sarbhoy AK. 2000Text book of MycologyyfCAR, New Delhi.

Singh RS. 1982Plant Pathogens — The Fun@xford & IBH, New Delhi.

Webster J. 1980ntroduction to Fungi 2nd Ed. Cambridge Univ. Press,Cambridge,
New York.

2. PL PATH 502 PLANT VIROLOGY 2+1

Objective

To acquaint with the structure, virus-vector relaship, biology and management of
plant viruses.

Theory

UNIT |

History of plant viruses, composition and structafeziruses.The origin and evolution
of virus.

UNIT Il

Symptomatology of important plant viral diseasesnsmission, chemical and physical
properties, host virus interaction, virus vectdatienship.

UNIT 1

Virus nomenclature and classification, genome dmgdion, replication and movement
of viruses.
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UNIT IV

Isolation and purification, electron microscopy,of@in and nucleic acid based
diagnostics.

Bioassay of Plant Viruses and serological propgrtie

UNIT V

Mycoviruses, phytoplasma arbo and baculovirusetglliga viruses, satellite RNAs,
phages, viroids, virusoids, prions. Principlesha working of electron-microscope and
ultra-microtome.

UNIT VI

Origin and evolution, mechanism of resistance, tienengineering,ecology, and
management of plant viruses.

Practical

Study of symptoms caused by viruses, transmissassay of viruses,physical
properties, purification, method of raising antéserserological tests, electron
microscopy and ultratomy, PCR.

Suggested Readings

Bos L. 1964 Symptoms of Virus Diseases in Pla@ford & IBH., New Delhi.

Brunt AA, Krabtree K, Dallwitz MJ, Gibbs AJ & WatsoL. 1995.Virus of Plants:
Descriptions and Lists from VIDE Databag2ABI,Wallington.

Gibbs A & Harrison B. 197&lant Virology - The Principlesdward Arnold, London.
Hull R. 2002.Mathew’s Plant Virology4th Ed. Academic Press, New York.
Noordam D. 1973ldentification of Plant Viruses, Methods andExpamts Oxford &
IBH, New Delhi.

Smith.K.M.(1972) A textbook of plant virus diseat@mgman Harlow.

Walkey, D.G.A. 1985. Applied Plant Virology. Heinanm, London

3. PLPATH503 PLANT BACTERIOLOGY 2+1

Objective

To acquaint with plant pathogenic prokaryote (prgagand theirstructure, nutritional
requirements, survival and dissemination.

Theory

UNIT |

History and introduction to phytopathogenic proearyiz., bacteria,phytoplasma,
spiroplasmas and other fastidious vascular bactémaortance of phytopathogenic
bacteria.

UNIT Il

Evolution, classification and nomenclature of pipgthogenic procarya and important
diseases caused by them.

UNIT Il

Growth, nutrition requirements, reproduction, preagon of bacterial cultures and
variability among phytopathogenic procarya.

UNIT IV

General biology of bacteriophages, L form bactgriasmids and bdellovibrios.

UNIT V

Procaryotic inhibitors and their mode of actioniagbphytopathogenic bacteria.

UNIT VI

Survival and dissemination of phytopathogenic brac®8
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Practical

Isolation, purification, identification and hostoitulation of phytopathogenic bacteria,
staining methods, biochemical and serological attareation, isolation of plasmid
and use of antibacterial chemicals/antibiotics.

Suggested Readings

Goto M. 1990Fundamentals of Plant Bacteriolog&cademic Press, New York.
Jayaraman J & Verma JP. 2002undamentals of Plant Bacteriologgalyani Publ.,
Ludhiana.

Mount MS & Lacy GH. 1982Phytopathogenic Prokaryoted/ols. I, Il.Academic
Press, New York.

Verma JP, Varma A & Kumar D. (Eds). 1993etection of PlantPathogens and their
ManagementAngkor Publ., New Delhi.

Verma JP. 1998he BacteriaMalhotra Publ. House, New Delhi.

4.PL PATH 504 PRINCIPLES OF PLANT PATHOLOGY 3+0
Objective

To introduce the subject of Plant Pathology, itlscapts and principles.
Theory

UNIT |

Importance, definitions and concepts of plant dissa history and growthof plant
pathology, biotic and abiotic causes of plant dsesa

UNIT II

Growth, reproduction, survival and dispersal of artpnt plant pathogens,role of
environment and host nutrition on disease developnigidemiology, yield loss
assessment/phytopathometry.

UNIT Il

Host parasite interaction, recognition concept arfdction,symptomatology, disease
development- role of enzymes, toxins, growthreguiatdefense strategies- oxidative
burst; Phenolics, Phytoalexins, PRproteins, ElisitcAltered plant metabolism as
affected by plant pathogens.

UNIT IV

Genetics of resistance; ‘R’ genes; mechanism ofegenvariation inpathogens;
molecular basis for resistance; marker-assistextseh;genetic engineering for disease
resistance,physiological specialization , racesaragexuality, saltation, adoption,
mutation, hybridization.

UNIT V

Disease management strategies.

Suggested Readings

Agrios GN. 2005Plant Pathology5th Ed. Academic Press, New York.

Heitefuss R & Williams PH. 197&2hysiological Plant PathologySpringerVerlag,
Berlin, New York.

Mehrotra RS & Aggarwal A. 200Flant Pathology 2nd Ed. Oxford & IBH, New
Delhi.

Singh RS. 2002Introduction to Principles of Plant Pathologpxford &IBH, New
Delhi.

Singh DP & Singh A. 200/Disease and Insect Resistance in Pla@sford & IBH,
New Delhi.

Upadhyay RK & Mukherjee KG. 199Toxins in Plant Disease

Development and Evolving Biotechnolo@xford & IBH, New Delhi.
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Vidhyasekaran, P.2004. Concise encyclopedia of tPRathology.Vikas Books
Pvt.New Delhi

5.PL PATH 505 DETECTION AND DIAGNOSISOF 0+2
PLANT DISEASES

Objective

To impart training on various methods/techniquesfiiments used in the study of
plant diseases/pathogens.

Practical

UNIT |

Methods to prove Koch’'s postulates with biotrophd arecrotroph pathogens, pure
culture technigues, use of selective media to isola

pathogens.

UNIT Il

Preservation of plant pathogens and disease spesimese of haemocytometer,
micrometer, centrifuge, pH meter, camera lucida.

UNIT Il

Microscopic techniques and staining methods, flscgat microscopy, phase contrast
microscopy ,chromatography, use of electron mi@psgcspectrophotometer,
ultracentrifuge and electrophoretic apparatus, asisediagnostics, serological and
molecular techniques for detection of plant patimsgevaluation of fungicides,
bactericides etc.; field experiments, data coltecand preparation of references.
Suggested Readings

Aneja,K.R.2003.Experiments in Microbiology,Planttidogy and Biotechnology(4
editom Nlew Age International (P)Ltd.Publishers, New Delhi

Baudoin ABAM, Hooper GR, Mathre DE & Carroll RB.9®. Laboratory

Exercises in Plant Pathology: An Instructional Kcientific Publ., Jodhpur.
Chakravarti BP. 2009Methods of Bacterial Plant Pathologigrotech, Udaipur
Dhingra OD & Sinclair JB. 198@asic Plant Pathology Method6€RC Press, London,
Tokyo.

Fox RTV. 1993.Principles of Diagnostic Techniques in Plant Patgy CABI
Wallington.

Mathews REF. 1993Diagnosis of Plant Virus Disease€RC Press, Boca Raton,
Tokyo.

Pathak VN. 1984l aboratory Manual of Plant Pathologpxford & IBH, New Delhi.
Forster D & Taylor SC. 1998Plant Virology Protocols: From Virus lIsolation to
Transgenic Resistancéethods in Molecular Biologilumana Press, Totowa, New
Jersey.

Matthews REF. 199®Diagnosis of Plant Virus DiseaseéSRC Press,Florida.

Noordam D. 1973ldentification of Plant Viruses, Methods and Expernts Cent.
Agic. Pub. Doc. Wageningen.

Trigiano RN, Windham MT & Windham AS. 200#lant Pathology-Concepts and
Laboratory ExercisesCRC Press, Florida.

Vishunavat,K.,Kolte,S.J.2005.Essentials of Phytoplatyical techniques, Kalyani
Publishers,Noida
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6.PL PATH 506 PRINCIPLES OF PLANT DISEASE MANAGEMEN T 2+1

Objectives

To acquaint with different strategies for managenoéplant diseases.

Theory

UNIT |

Principles of plant disease management — managetnentgh regulatory measures,
cultural and biological methods of plant diseaseati.

UNIT Il

Importance and history of chemical and botanicathods of plant disease
anagement..Foliage, seed and soil application einatals, role of stickers, spreaders
and other adjuvants, health vis-a-vis environmemaabrds, residual effects and safety
measures. Chemotherapy. Fungicide formulations.eMichction of
fungicides,antibiotics and antiviral chemicals, gieide resistance
management.Integrated control measures of plaeasks. Disease resistance and
molecular approach for disease management

UNIT Il

Physical methods and integrated approaches int gisease management.Disease
resistance and breeding for resistant varietiesumsation , systemic acquired
resistance and use of plant activators, Molecylar@ahes of disease management.
Practical

Proving Koch'’s postulates, Soil solarizati®reparation of botanicals and antiviral
principles(AVP), Mass production of biocontrol aggrFamiliarization with common
fungicides, preparation and applicatitmyitro andin vivo evaluation of chemicals
against plant pathogens; ED and MIC values, stlidyroctural details of sprayers and
dusters.

Suggested Readings

Arjunan,G.,Karthikeyan,G. and Dinakaran,D.2005. WggpPlant Pathology.Anbil
Dharmalingam Agricultural College and Researchiting, T.N.A.U.,

Thiruchirappalli.

Chaube, H.S. and Pundhir, V.S.2005. Crop Diseasedleeir management. Prentice-
Hall India, New Delhi.

Fry WE. 1982Principles of Plant Disease Managemeftademic Press, New York.
Hewitt HG. 1998Fungicides in Crop ProtectiorCABI, Wallington.

Marsh RW. 1972Systemic Fungicidetongman, New York.

Nene YL & Thapliyal PN. 1993-ungicides in Plant Disease ContrOixford & IBH,
New Delhi.

Palti J. 1981 Cultural Practices and Infectious Crop Diseas8pringer-Verlag, New
York.

Singh, R.S.2001.Plant Disease Managemenet.OxfatdBth Publishing House Co.
Pvt. Ltd., New Delhi.

Vyas SC. 199Handbook of Systemic Fungicid&&ls. I-1ll. Tata McGraw Hill, New
Delhi.

7. PL PATH 507 DISEASES OF FIELD CROPS AND VEGETALES 2+1
Objective
To educate about the nature, prevalence, etiokgyptomatology factors affecting

disease development and control measures of fieldreedicinal crop diseases and
giving importance to the crops of Kerala.
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Theory

UNIT |

Diseases of Cereal crops- wheat, oats, barley, pearl millet, sorghum,maize, ragi
and other minor millets.

UNIT Il

Diseases of Pulse crops- gram, urdbean, mungbeastil, Ipigeonpea, soybean and
cowpea.

UNIT 1l

Diseases of Oilseed crops- rapeseed and mustashmee linseed,sunflower,
groundnut, castor.

UNIT IV

Diseases of Cash crops- cotton, sugarcane andctmbac

UNIT V

Diseases of Fodder legume crops- berseem and &icern

UNIT VI

Nature, prevalence, factors affecting disease dewetnt of bulb, leafy vegetables,
bhindi, crucifers, cucurbits and solanaceaous wabyes. Diseases of protected
cultivation.

UNIT VII

Symptoms and management of diseases of different, twulb, leafy vegetables,
bhindi,crucifers , cucurbits and solanaceaous axecrops.

Practical

Detailed study of symptoms and host parasite mlahip of important

diseases of above mentioned crops. Collection angreservation of

diseased specimens of important crops.

Suggested Readings

Joshi LM, Singh DV & Srivastava KD. 198Rroblems and Progress of

Wheat Pathology in South Asidalhotra Publ. House, New Delhi.
Peethambaran,C.K.,Girija,V.K.,Umamaheswaran,K.@okulapalan,C. 2008.Diseases
of crop Plants and their Manangement.Kerala Agtical University,Vellanikkara,
Prakasam,V.Valluvaparidasan,V.Reguchandert.,Pead&kThiruvudainambi,S.1997.
Field Crop Diseases.A.E.Publication,Coimbatore

Rangaswami G. 199®iseases of Crop Plants in Indidth Ed.. Prentice Hall of India,
New Delhi.

Ricanel C, Egan BT, Gillaspie Jr AG & Hughes CG84iseases of Sugarcane,
Major DiseasesAcademic Press, New York.

Singh RS. 199&lant Diseases/th Ed. Oxford & IBH, New Delhi.

Singh US, Mukhopadhyay AN, Kumar J & Chaube HS.2199lant Diseases of
Internatiobnal ImportanceVol. |. Diseases of Cereals and Pulsd3entice Hall,
Englewood Cliffs, New Jersey.

8.PL PATH 508 DISEASES OF FRUITS AND ORNAMENTAL CROPS 2+1

Objective

To acquaint with diseases of fruits, plantationnaonental plants and their
management.

Theory

UNIT |

Introduction, symptoms and etiology of differentifr diseases. Factors affecting
disease development in fruits like banana, mandojs¢ papaya,pineapple, sapota,
grapes, guava and management of the diseases.
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UNIT Il

Symptoms and etiology of different fruit diseasdsactors affecting disease
development in fruits like apple, pear, peach, paprcot, cherry, walnut, almond,
strawberry, ber, fig, pomegranate, date palm and management oflibeases.

UNIT 1l

Symptoms and life cycle of pathogens. Factors tffgcdisease development of
ornamental plants such as rose, jasmine, anthurmnchids,heliconia, gladiolus, tulip,
carnation,marigold, chrysanthemum.foliage plantstheir management.

Practical

Detailed study of symptoms and host parasite mrlahip of representative diseases of
the important fruit crops and ornamentals. Coltatiand dry preservation of diseased
specimens of important crops.

Suggested Readings

Chattopadyay,S.B. and Maity,S.1990.Diseases of Mie¢e and spices.ICAR,New
Delhi.

Gupta VK &.Sharma SK. 200Qiseases of Fruit Crop¥Kalyani Publ.,New Delhi.
Peethambaran,C.K.,Girija,V.K.,Umamaheswaran,K.arkapalan,C.2008.

Diseases of Crop Plants and their Manangement.&erahgricultural
University,Vellanikkara

Pathak VN. 1980Diseases of Fruit Crop£xford & IBH, New Delhi.

Santha Kumari,P.(ed.)2004.Advances in the diseasesPlantation crops and
spices.IDB Co. Lucknow

Singh RS. 200Miseases of Fruit CropOxford & IBH, New Delhi.

Walker JC. 2004Diseases of Vegetable CrodsIPP, India.

9.PL PATH 509 DISEASES OF PLANTATION CROPS, SPICES AND 2+1
NMECINAL PLANTS

Objective

To impart knowledge about symptoms, epidemiologgifierent diseases of plantation
crops, spices and medicinal plants and their mamagt.

Theory

UNIT |

Symptoms, mode of perpetuation of diseases of giant crops such as coconut,
arecanut, oilpalm, cashew, cocoa, tea, coffedgeubnd their management.

UNIT II

Symptoms, epidemiology and management of disedsdifferent spice crops such as
black pepper, ,cardamom ginger betelvine, saffcomin, coriander, turmeric, fennel,
fenugreek, tree spices, and vanilla

UNIT Il

Medicinal crops- plantago, liquoricemulathi, rosagrass, sacred basil,mentha,
ashwagandhgAloe vera thippali,kachalom and Adathoda

Practical

Detailed study of symptoms and host pathogen idtiera of important diseases of
vegetable and spice crops.

Suggested Readings

Chaube HS, Singh US, Mukhopadhyay AN & Kumar J.219lant Diseases of
International ImportanceVol. Il. Diseases of Vegetable and Oilseed Crdpentice
Hall, Englewood Cliffs,

New Jersey.

Gupta VK & Paul YS. 2001Diseases of Vegetable Crop&lyani Publ.,New Delhi
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Sherf AF & Mcnab AA. 1986.Vegetable Diseases and their Conivdiley
InterScience, Columbia.

Singh RS. 199Diseases of Vegetable Croxford & IBH, New Delhi.

Gupta SK & Thind TS. 2006Disease Problem in Vegetable Product®cientific
Publ., Jodhpur.

Sohi,H.S.1992.Diseases of ornamental plants irali@AR,New Delhi.

Walker JC. 1952Diseases of Vegetable CropdcGraw-Hill, New York.

10.PL PATH 510 SEED HEALTH TECHNOLOGY 2+1

Objective

To acquaint with seed-borne diseases, their natietection, transmission,
epidemiology, impacts/loses and management.

Theory

UNIT |

History and economic importance of seed pathologyeed industry, plant quarantine
and SPS under WTO. Morphology and anatomy of typmsanocotyledonous and
dicotyledonous infected seeds.

UNIT II

Recent advances in the establishment and subsecpese of disease development in
seed and seedling. Localization and mechanismeaf sansmission in relation to seed
infection, seed to plant transmission of pathogens.

UNIT Il

Seed certification and tolerance limits, typesosfisks caused by seed-borne diseases in
true and vegetatively propagated seeds, evolutyoadaptations of crop plants to
defend seed invasion by seed-borne pathogens. iafitigical factors influencing the
transmission of seed-borne diseases, forecastingpafemics through seed-borne
infection.

UNIT IV

Production of toxic metabolites affecting seed gyand its impact on human, animal
and plant health, management of seed-borne pathbgeases and procedure for
healthy seed production, seed health testing, rdstfay detecting microorganism.
Practical

Conventional and advanced techniques in the deteatid identification of seed-borne
fungi, bacteria and viruses. Relationship betwessdsorne infection and expression
of the disease in the field.

Suggested Readings

Agarwal VK & JB Sinclair. 1993Principles of Seed Pathologyols. | & Il, CBS
Publ., New Delhi.

Hutchins JD & Reeves JE. (Eds.). 19%2ed Health Testing: Progress Towards the
21st CenturyCABI, Wallington.

Maude,R.B.1995. Seedborne diseases and their tddAtndicultural Research
International.Wellsbourne, U.K.

Paul Neergaard. 1988eed PathologyMacMillan, London.

Suryanarayana D. 1978eed Pathologwikash Publ., New Delhi.

11.PL PATH 511 CHEMICALS IN PLANT DISEASE MANAGEME NT 2+1
Objective

To impart knowledge on the concepts, principles pmticious use of chemicals in
plant disease management.
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Theory

UNIT |

History and development of chemicals; definition me#sticides and related terms;
advantages and disadvantages of chemicals.

UNIT Il

Classification of chemicals used in plant diseas#rol and their characteristics.

UNIT Il

Chemicals in plant disease control, viz., fungisideactericides,nematicides, antiviral
chemicals, botanicals and plant activators.

UNIT IV

Formulations, mode of action and application ofeltént fungicides; chemotherapy
and phytotoxicity of fungicides.

UNIT V

Handling, storage and precautions to be taken wislag fungicides; compatibility
with other agrochemicals, persistence, cost-beruafit,

factor affecting fungicides.

UNIT VI

General account of plant protection appliancesjrenmental pollution, residues and
health hazards, fungicidal resistance in plantgg¢hs and its

management.

Practical

Acquaintance with formulation of different fungieisl and plant protection appliances.
Formulation of fungicides, bactericides and nen@eis;in vitro evaluation techniques,
preparation of different concentrations ofiemicals including botanical pesticides
based on active ingredients agaipsthogens; persistence, compatibility with other
agro-chemicals; detectiof naturally occurring fungicide resistant mutant$
pathogen; methods application of chemicals.

Suggested Readings

Bindra OS & Singh H. 197/Pesticides - An Application Equipme@xford & IBH,
New Delhi.

Nene YL & Thapliyal PN. 1993Fungicides in Plant Disease Contr@® Ed. Oxford

& IBH, New Delhi.

Torgeson DC (Ed.). 196%ungicides Vol. 1l. An Advanced Treatisécademic Press,
New York.

Vyas SC. 1993Handbook of Systemic Fungicid&&ls. I-1ll. Tata McGraw Hill, New
Delhi.

12.PL PATH 512 ECOLOGY AND MANAGEMENT OF SOIL-BOR NE  2+1

PLANPATHOGENS
Objective
To provide knowledge on soil-plant disease relatn.
Theory
UNIT |

Soil as an environment for plant pathogens, natmkimportance of rhizosphere and
rhizoplane, host exudates, soil and root inhabifimgyi. Types of biocontrol agents.
UNIT II

Inoculum potential and density in relation to hastd soil variables, competition,
predation, antibiosis and fungistasis.
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UNIT 1l

Suppressive soils, biological control- concepts aodentialities for managing soll
borne pathogens. Soil fungicides, persistence ofitudes in soil and microbial
degradation .

Practical

Quantification of rhizosphere and rhizoplane mi& with special emphasis on
pathogens; pathogenicity test by soil and root utetcon techniques, correlation
between inoculum density of test pathogens andaséséncidence, demonstration of
fungistasis in natural soils; suppression of tesklsorne pathogens by antagonistic
microorganisms.

Suggested Readings

Baker KF & Snyder WC. 196%cology of Soil-borne Plant Pathogedshn Wiley,
New York.

Cook RJ & Baker KF. 1983The Nature and Practice of Biological Control ofahRt
PathogensAPS, St Paul, Minnesota.

Garret SD. 1970.Pathogenic Root-infecting FungiCambridge Univ. Press,
Cambridge, New York.

Hillocks RJ & Waller JM. 1997 Soil-borne Diseases of Tropical Crop€ABI,
Wallington.

Parker CA, Rovira AD, Moore KJ & Wong PTN. (Eds).98B. Ecology
andManagement of Soil-borne Plant Pathoge&kRS, St. Paul, Minnesota.

13.PL PATH 513 DISEASE RESISTANCE IN PLANTS 2+0

Objective

To acquaint with disease resistance mechanismisumsp

Theory

UNIT |

Introduction and historical development, dynamick pmathogenicity,process of
infection, variability in plant pathogens, gene ttes as sources of resistance, disease
resistance terminology.

UNIT II

Disease escapes, disease tolerance, diseasenasigtiges of resistance,identification
of physiological races of pathogens, disease pssge in relation to resistance,
stabilizing selection pressure in plant pathogens.

UNIT Il

Host defence system, morphological and anatomesastance, preformed chemicals in
host defence, post infectional chemicals in hofre, phytoalexins, hypersensitivity
and its mechanisms.

UNIT IV

Gene-for-gene concept, protein-for-protein and imization basis, management of
resistance genes. Strategies for gene deploymesgdBig for disease resistance
Suggested Readings

Deverall BJ. 1977Defence Mechanisms in PlantGambridge Univ. Press, Cambridge,
New York.

Mills Dallice et al.1996. Molecular Aspects of Pathogenicity and Resistance:
Requirement for Signal TransductigkPS, St Paul,Minnesota.

Parker J. 2008Volecular Aspects of Plant Diseases ResistaBtackwell Publ.
Robinson RA. 197&lant Pathosystem$pringer Verlag, New York.

Singh BD. 2005.Plant Breeding — Principles and Methodéth Ed. Kalyani Publ.,
Ludhiana
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Van der Plank JE. 197Brinciples of Plant InfectionAcademic Press, New York.
Van der Plank JE. 197&enetic and Molecular Basis of Plant PathogeneSinger
Verlag. New York.

Van der Plank JE. 198Plost Pathogen Interactions in Plant Diseaseademic Press,
New York.

Van der Plank JE. 198Bisease Resistance in Plangéscademic Press,New York.

14.PL PATH 514  INSECT VECTORS OF PLANT VIRUSES AND 1+1
OTHER PAIOGENS

Objective

To teach the students about the different groupgasefcts that vector plant pathogens,
vector-plant pathogen interaction, management afove for controlling diseases.
Theory

UNIT |

History of developments in the area of insectsexgors of plant pathogens. Important
insect vectors and their characteristics; moutlspand feeding processes of important
insect vectors. Efficiency of transmission.

UNIT II

Transmission of plant viruses and fungal pathogBeation between viruses and their
vectors.

UNIT Il

Transmission of plant viruses by aphids, whiteflrgaly bugs and thrips.

UNIT IV

Transmission of phytoplasma and fastidious vasddateria by leaf hoppers and plant
hoppers.

UNIT V

Transmission of plant viruses by psyllids, beetisl mites. Epidemiology and
management of insect transmitted diseases throegforvnanagement.

Practical

Identification of common vectors of plant pathogeaphids, leafhoppers, whiteflies,
thrips, beetles, nematodes; culturing and handbihgectors; demonstration of virus
transmission through vectors- aphids, leafhoppedsvehiteflies.

Suggested Readings

Basu AN. 1995Bemisia tabaciGennadiuk- Crop Pest and Principal Whitefly Vector
of Plant VirusesOxford & IBH, New Delhi.

Harris KF & Maramarosh K. (Eds.).1980@ectors of Plant Pathogen8cademic Press,
London.

Maramorosch K & Harris KF. (Eds.). 197Beafhopper Vectors and Plant Disease
Agents Academic Press, London.

Youdeovei A & Service MW. 198Fest and Vector Management in the

Tropics English Language Books Series, Longman, London.

15.PL PATH 515 BIOLOGICAL CONTROL OF PLANT DISEAS ES 2+1
Objective

To study principles and application of ecofriendiynd sustainable management
strategies of plant diseases.
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Theory

UNIT |

Concept of biological control, definitions, impantae, principles of plant disease
management with bioagents, history of biologicahtonl, merits and demerits of

biological control.

UNIT II

Types of biological interactions, competition, mpgaoasitism, exploitation for

hypovirulence, rhizosphere colonization, competitisaprophytic ability, antibiosis,

induced resistance, mycorrhizal associations, ¢ipe& mechanisms and its relevance
in biological control.

UNIT Il

Factors governing biological control, role of plogdi environment, agroecosystem,
operational mechanisms and cultural practices wlogical control of pathogens,

pathogens and antagonists and their relationshipcobtrol agents, comparative
approaches to biological control of plant pathogdys resident and introduced
antagonists, control of soil-borne and foliar dse=sa Compatibility of different

bioagents.

UNIT IV

Commercial production of antagonists, their delvesystems, application and
monitoring, biological control in IDM, IPM and orge farming system, biopesticides
available in market. Quality control system of lwotrol agents.

Practical

Isolation, characterization and maintenance of gonsts, methods of study of
antagonism and antibiosis, application of antageragainst pathogen vitro and in
vivo conditions. enumeration of soil and bioformulations

Suggested Readings

Campbell R. 1989Biological Control of Microbial Plant Pathoger@@ambridge Univ.
Press, Cambridge.

Cook RJ & Baker KF. 1983Nature and Practice of Biological Control of Plant
PathogensAPS, St. Paul, Mennisota.

Dinakaran,D.Arjunanan,G. and Karthikeyan,G.2003dgoal control of plant diseases.
Anbil Dharmalingam Agricultural College and Resgarinstitute, T.N.A.U.,
Thiruchirappalli

Fokkemma MJ. 1986Microbiology of the PhyllosphereCambridge Univ.Press,
Cambridge.

Gnanamanickam SS (Eds). 20@ological Control of Crop Diseas&SRC Press,
Florida.

Heikki MT & Hokkanen James M (Eds.). 19%ological Control -Benefits and Risks
Cambridge Univ. Press, Cambridge.

Mukerji KG, Tewari JP, Arora DK & Saxena G. 19%&cent

Developments in Biocontrol of Plant Diseas&ditya Books, New Delhi.

16.PL PATH 516 INTEGRATED DISEASE MANAGEMENT 2+1
Objective

To emphasize the importance and need of IDM inrttamagement of diseases of
important crops.
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Theory

UNIT |

Introduction, definition, concept and tools of @dise management,components of
integrated disease management- their limitationisigplications.

UNIT Il

Development of IDM- basic principles, biologicahemical and cultural management
of diseases.

UNIT 1l

IDM in important crops- rice, wheat, coconut,cottengarcane, chickpea, black pepper
, ginger ,other spices, rapeseed, mustard,pditrkharif pulses, vegetable crops and
fruit crops.

Practical

Application of biological, cultural, chemical anébontrol agents, their compatibility
and integration in IDM; demonstration of IDM in imgpant crops as project work.
Suggested Readings

Gupta VK & Sharma RC. (Eds). 199mtegrated Disease Management and Plant
Health Scientific Publ., Jodhpur.

Mayee CD, Manoharachary C, Tilak KVBR, Mukadam DSD&shpande Jayashree
(Eds.). 2004 Biotechnological Approaches for the Integrated Mgement of Crop
DiseasesDaya Publ. House, New Delhi.

Sharma RC & Sharma JN. (Eds). 199Btegrated Plant Disease Management
Scientific Publ., Jodhpur.

17.PL PATH 517 MUSHROOM PRODUCTION TECHNOLOGY 2+1

Objective

To develop mushroom cultivation skills for entraprarial activity.Historical
development of mushroom cultivation and presentstaf mushroom industry in

India.

Theory

UNIT |

Historical development of mushroom cultivation anmfesent status,taxonomy,
classification, food, medicinal value, uses of masm, edible and poisonous
mushrooms.

UNIT Il

Life cycle of cultivated mushrooms, reproductiord atrain improvement,maintenance
of pure culture, preparation of spawn and facsgitiequired for establishing commercial
spawn lab, project formulation and constructiomaishroom shed

UNIT 1l

Preparation of substrate for mushroom cultivationg, short and indoor composting
methods, formulae for different composts and tkemputation, qualities and testing
of compost, uses of spent mushroom compost/substrat

UNIT IV

Facilities for setting up mushroom farm for seasomad environmentally control
cultivation, requirement and maintenance of tentpeea relative humidity, CO2,
ventilation in cropping rooms, cultivation techngjyoof Agaricus bisporus, Pleurotus
sp, Calocybe indica, Lentinus edodes, Volvariglluricularia and Ganoderma
lucidum.
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UNIT V

Insect pests, diseases and abnormalities of ctétivaushroom and their management,
post harvest processing and value addition, ecar®orof mushroom cultivation,
biotechnology and mushroom cultivation.

Practical

Preparation of spawn, compost, spawning, casimyebfing and postharvest handling
of edible mushroom; identification of various pajbas,competitors of various
mushroom.

Suggested Readings

Chadha KL & Sharma SR. 200Advances in HorticulturdMushroom. Vol. XIII.
Malhotra Publ. House, New Delhi.

Chang ST & Hays WA. 1997The Biology and Cultivation of Edible Mushrooms
Academic Press, New York.

Chang ST & Miles PG. 200Edible Mushrooms and their Cultivatio€RC Press,
Florida.

Kapur JN. 1989Mushroom CultivationDIPA, ICAR, New Delhi.

Dhar BL. 2005.Cultivation Technology of High Temperature Toler&white Button
Mushroom DIPA, ICAR, New Delhi.

18.PL PATH 518 EPIDEMIOLOGY AND FORECASTING 2+1

OF PLANT DEASES
Objective
To acquaint with the principles of epidemiology aind application in disease
forecasting.
Theory
UNIT |
Epidemic concept and historical development, pattomand crop growth stages,
epidemic growth and analysis.
UNIT Il
Common and natural logrithms, function fitting areader disease progress curve and
correction factors, inoculum dynamics, populationldgy of pathogens, temporal
spatial variability in plant pathogens.
UNIT 1l
Survey, surveillance and vigilance, crop loss assest and models.
UNIT IV
Principles and pre-requisites of forecasting, systeand factors affecting various
components of forecastings, some early forecasprasedures based on weather and
inoculum potential, modeling disease growth aneéasg prediction.
Practical
Measuring diseases, spore dispersal and trappinggther recording, survey,
multiplication of inoculum, computerized data arssdy function fitting, model
preparation and validation.
Suggested Readings
Campbell CL & Madden LV. 1990ntroduction to Plant Disease Epidemiologiohn
Wiley & Sons. New York
Cowling EB & Horsefall JG. 197&lant DiseaseVol. Il. Academic Press, New York.
Laurence VM, Gareth H & Frame Van den Bosch (Edshg Study of Plant Disease
Epidemics APS, St. Paul, Minnesota.
Nagarajan S & Murlidharan K. 199Bynamics of Plant Diseaseéllied Publ., New
Delhi.
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Thresh JM. 2006.Plant Virus Epidemiology.Advances in Virus Research 67,
Academic Press, New York.

Van der Plank JE. 196®8lant Diseases Epidemics and ContrAtademic Press, New
York.

Zadoks JC & Schein RD. 1978pidemiology and Plant Disease Managemeéntford
Univ. Press, London.

19.PL PATH 519 POST HARVEST DISEASES 2+1

Objective

To acquaint with post harvest diseases of agriclltproduce and their ecofriendly
management.

Theory

UNIT |

Concept of post harvest diseases, definitions, rlapoe with reference to environment
and health, principles of plant disease managerasnpreharvest and post-harvest,
merits and demerits of biological/phytoextracteamtrolling post-harvest diseases.
UNIT Il

Types of post harvest problems both by biotic amibtac causes, fructosphere
colonization, competitive, saprophytic ability, #ndsis, induced resistance, microbial
associations, concept, operational mechanismstamelévance in control.

UNIT 1l

Factors governing post harvest problems both ascbémd abiotic, role of physical
environment, agro-ecocystem leading to quiesceigtction,operational mechanisms
and cultural practices in perpetuation of pathogeitkogens and antagonist and their
relationship, role of biocontrol agents and chetsicen controlling post-harvest
diseases, comparative approaches to control oft gtathogens by resident and
introduced antagonists.Isolation, characterizagiot maintenance of pathogens, role of
different storage.

UNIT IV

Integrated approach in controlling diseases andamipg the shelf life of produce,
control of aflatoxigenic and mycotoxigenic fungppdication and monitoring for any
health hazard, knowledge of Codex Alimentarioussiach product and commodity.
Practical

Isolation characterization and maintenance of pghs, role of different storage
conditions on disease development, applicatiomtdgonists against pathogansvivo
and in vitro conditions. Comparative efficacy of different cheais, fungicides,
phytoextracts and bioagents.

Suggested Readings

Pathak VN. 1970Diseases of Fruit Crops and their ContréBH Publ.,New Delhi.
Chaddha KL & Pareek OP. 199&dvances in Horticultur&/ol. IV, Malhotra Publ.
House, New Delhi.

20. PL PATH 520 PLANT QUARANTINE 2+0
Objective

To acquaint the learners about the principles dred role of Plant Quarantine in
containment of pests and diseases, plant quaraeigutations and set-up.
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Theory

UNIT |

Definition of pest, pesticides and transgenics as @ovt. notification; relative
importance; quarantine — domestic and internatioQalarantine restrictions in the
movement of agricultural produce, seeds and plgnhaterial; case histories of exotic
pests/diseases and their status.

UNIT II

Plant protection organization in India. Acts rethti® registration of pesticides and
transgenics. History of quarantine legislations, ©fder 2003. Environmental Acts,
Industrial registration; APEDA, Import and Expofto-control agents.

UNIT Il

Identification of pest/disease free areas; contatiun of food with toxigens,
microorganisms and their elimination; Symptomaiegdosis and other techniques to
detect pest/pathogen infestations; VHT and otherfersatechniques of
disinfestation/salvaging of infected material.

UNIT IV

WTO regulations; non-tariff barriers; Pest risk lgaes, good laboratory practices for
pesticide laboratories; pesticide industry; Sagitard Phytosanitary measures.
Suggested Readings

Rajeev K & Mukherjee RC. 1996. Role of Plant Quérenin IPM. Aditya

Books.

Rhower GG. 1991. Regulatory Plant Pest Managenrertiandbook of

Pest Management in Agriculture. 2nd Ed. Vol. lid(Bavid

Pimental). CRC Press.

21. PL.PATH.521 EXTENSION PLANT PATHOLOGY 1+1

Objective

To study the role of Plant Pathology in agricwdtuts significance to farmers and
students in agriculture and programmes relatedjticulture.

Theory

UNIT |

Importance of Extension plant pathology, Historn|e¢tP identification and diagnosis
of diseases symptoms of infectious, fungal, vivakterial, phytoplasmal diseases
UNIT II

Non-infectious diseases, deficiency diseases, grbaganic parasites, diseases due to
environmental factors, steps in diagnosis, manageofecrop diseases, preparation of
exhibits for farm fairs, for farm exhibitionsandnmtuct of agroclinics

UNIT Il

Preparation of scientific articles for farm journatafe and appropriate use of
fungicides, formulation, application of fungicidesudy of fungicides, botanicals,
biopesticides, pp equipments, biocontrol agengdant diseases control, isolation of
bniocontrol agents, mass multiplication, formulatidelivery and mushroom
cultivation.

Practical

Field visit to study the symptom and diagnosishef Yarious, field , vegetable
plantation, spices and ornamental plants, premarati fungicides,study of pp
equipments, preparation of exhibits for farmclinieshibitions, article writing for farm
journals, islation of biocontrol agents from rhipbsre, purification, characterisation,
mass multiplication, study on mushroom culture.
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Suggested readings

Agrios GN 2007 Palant Pathology Ed. Academic Press , New York.

Barnes, L.W.1994. The role of plant clinics in @ise diagnosis and identification- A
North American Perspective. In Ann, Rev. Phyto p&8A: 601-609.

Bandion, Hooper G.R, Mathre D.E & Carroll R.B.199@boratory Exercises in Plant
Pathology- An Instructional Kit. Scientific Publigan. Jodhpur.

Charles Chupp, 1998. Manual of vegetable plantagise Discovery Publishing House,
New Delhi.

Fox RTV- 1993 Principles of Diagnostic Techniques Plant Pathology CABI
Willington.

Horsfall, J.G 1959. Plant Pathology- Problems amgess: Maidson Univ.W.S.
Horsfall, J.G and Cowling E.B. 1977. Plant diseagesadvanced treatise. New York
Publishing, New York.

Mathews REF.1993. Diagnosis of plant virus diseaS&C Press, Florida.
Vishanavat.K.Kolte, S.J. 2005- Essentials of Phatbplogical techniques. Kalyani
Publishers, Noida.
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Ph.D courses
1.PL PATH 601 ADVANCED MYCOLOGY 2+1

Objective

To acquaint with the latest advances in Mycology.

Theory

UNIT |

General introduction, historical development andaades in mycology.

UNIT II

Recent taxonomic criteria, morphological criteriar fclassification.Serological,
Chemical (chemotaxonomy), Molecular and Numerical(@uter based assessment)
taxonomy.

UNIT Il

Interaction between groups: Phylogeny. Micro catidn, conidiogenesis and
sporulating structures of fungi imperfecti. Morpbgy and reproduction of
representative plant pathogenic genera from diftergroups of fungi. Sexual
reproduction in different groups of fungi. Anamorgieleomorph relationships

UNIT IV

Population biology, pathogenic variability/vegetatcompatibility.

UNIT V

Heterokaryosis and parasexual cycle. Sex hormonegumgi.Pleomorphism and
speciation in fungi. Mechanism of nuclear inher@nMechanism of extra-nuclear
inheritance. Biodegradation. Industrial uses ofjfun

Practical

Study of conidiogenesis- phialides, porospored)oagores Study of fruit bodies in
Ascomycotina. ldentification of fungi up to speclesel. Study of hyphal anastomosis.
Morphology of representative plant pathogenic gené&om different groups of
fungi.Anamorph —teleomorph relationships.

Suggested Readings

Alexopoulos CJ, Mimms CW & Blackwell M. 199@ntroductory Mycology John
Wiley & Sons, New York.

Dube HC. 2005An Introduction to Fungi3rd Ed. Vikas Publ. House, New Delhi.
Kirk PM, Cannon PF, David JC & Stalpers JA. (Ed20Q01.Ainswsorth and Bisby’s
Dictionary of Fungi9th Ed., CABI, Wallington.

Ulloa M & Hanlin RT. 2000.lllustrated Dictionary of Mycology APS, St. Paul,
Mennisota.

Webster J & Weber R. 2007Introduction to Fungi Cambridge Univ.Press,
Cambridge.

2. PL PATH 602 ADVANCED VIROLOGY 2+1

Objective

To educate about the advanced techniques and neslogenents in the field of Plant

Virology.

Theory

UNIT |

Mechanism of virus transmission by vectors, virester relationship, bimodal

transmission and taxonomy of vectors and virusestov specificity for classes of
viruses, virus replication, assembly and architegtwltrastructural changes due to
virus infection, variation, mutation and virus stsa
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UNIT II

Immunoglobulin  structure and functions of variousondins, methods of
immunodiagnosis, hybridoma technology and use ofnoulmnal antibodies in
identification of viruses and their strains, Polyase Chain Reaction.

UNIT Il

Genome organization, replication, transcription atrdnslational strategies of
pararetroviruses and gemini viruses, satellite sasu and satellite RNA genome
organization in tobamo-, poty-, bromo, cucumma;, dad tospoviruses.

UNIT IV

Gene expression and regulation, viral pr