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8 | Dr. Meraj Alam | Scientist Agrnomoy For Teaching and
Ansari Student Guidance |
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Singh Student Guidance |
10 | Dr. Amrit Lal Scientist Soil Science For  Teaching  and |
Student Guidance
K [*Dr; Prakash | Scientist Agronomy For Teaching and
Chand Ghasal Student Guidance o
125 (D, jairam | Scientist Agricultural For Teaching
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13 | Dr. Raghavendra | Scientist Agrilcultural For Teaching and
K.J Economics Student Guidance
14 | Dr. Nirmal Scientist Forestry For Teaching and
Student Guidance
e V.P. | Principal Scientist | Farm Machenery & | For Teaching and
Chaudhary Power Student Guidance

PRIATET: ST TR FRiee

THoY H0—08 Agenda for Research Priorities of Sardar Vallabhbhai Patel University.
AT faga UR9e gRT S R W Tl @ R @ 98 frke R wan B
T P GRE B ST B arel Wy FenaR GRR (RAC) B 6w
IR B Tl &g U fear o |
SRR Feve WY

Parmsi ﬂn—~09 Agenda for Nomenclature of D egree Program renzing in Coliege of CGVAS,
T fgd v gR1 S M W el @ 'r-?‘f,f T BSMA ( Restructured
and Revised  Syllabi of PG Programme) @ F I S B o) e e My
URT b T W FER @ed B T

T

B0G0 | Ud fMFT @7 AW IHiies fawmT &1 AW
iz Anatomy Veterinary Anatomy
2 Gynaecology Animal  Reproduction  Gyneecology & |

‘ Obstetrics '

s Extension Veterinary Extension Education g

DRI R s,/ aftreT / gerafa
€ihed ¥i0—10  Agenda for Implementation of BSMA (Restructured and Revised Syllabi of
PG Programme) '
A fagd uReE gRT 9% U UR @@ o) M 9o 9 202524 ¥ BSMA
(\uatiucm'ed and Revised Syliabi of PG Progmmme) @l 61']"'[\ f o= @
s T T e Fi’:ﬁ?ﬁr_n"\’ T HEIET § AR U9 0w
gl B Y WYET TodHd o IREET TuR I A Som § el 8g AR
Hot | R 5 Rl o R & Rt s o 9k ot 1 R @ wefir
’rT“'"| ge rT ST | ;
Tl SRR Wi/ W-Tfi%r fé"mw
i w11 ifw ffz | O Ueded 4§ U U (i oybility) e AR (Vaine
e acded) UF ©19, 80 STovaeaER W o & w4
CwEAg fagd IRYe Rt geg mrcrqva‘cﬁzﬂ "rz?f“*z AT R
ST aﬂﬂ*»:flﬁ”ﬁf’a‘rsﬁm :
YeHeT Wo—12 TS aa‘E' afies Toue & frdes 4 gdnm rﬁﬂ G ‘”Iﬁﬂi i e
ey o & oy ¥ g |
419 foga “Reg R SR U9 W Tl ) wdy e "T’H & ﬁm "mi
R IR dee! wEike - :

-,.“" E .'. ’ ?

e T NP S———

sy




*.;-;

Restructured and Revised Syllébi of Post-graduate Programmes Vol. 2

HOT
AR

2.2

syllabus for all the disciplines:

Masters’ Programme Doctoral Programme

(i) Course work

Major courses 20 12
Minor-courses . 08 06
Supporting courses 06 05
Common courses ' 05 -
Seminar 01 02
(ii) Thesis Research 30 75
Total 70 100

Major courses: From the Discipline in which a student takes admission. Among
the listed courses, the core courses compulsorily to be taken may be given *mark -

Minor courses: From the subjects closely related to a student’s major subject

Supporting courses: The subject not related to the major subject. It could be any
subject considered relevant for student’s research work (such as Statistical Methods,
Design of Experiments, etc.) or necessary for building his/ her overallcompetence,

Common Courses: The following courses (one credit each) will be offered to all
students undergoing Master’s degree programme:

1. Library and Information Services

2. Technical Writing and Communications Skills

3. Intellectual Property and its management in Agriculture

4. Basic Concepts in Laboratory Techniques

5. Agricultural Research, Research Ethics and Rural Development Programmes

Some of these courses are already in the form of e-courses/ MOOCs. The students
may be allowed to register these courses/ similar courses on these aspects, if
available online on SWAYAM .or any other platform. If a student has already
completed any of these courses during UG, he/ she may be permitted to register
for other related courses with the prior approval of the Head of Department (HoDY/
Board. of Studies (BoS). :

Supporting Courses :

The following courses are being - offered by various disciplines (The list is only
indicative). Based on the requirement, any of the following courses may be opted
under the supporting courses. The syllabi of these courses are available in the
respective disciplines. If required, the contents may be modified to suit the individual
discipline with approval of the concerned BoS:

- Code Course Title ' Credit Hours

STAT 501 Mathematics for Applied Sciences . , 2+0
STAT 502 Statistical Methods for Applied Sciences 3+1
xhi .



Common Academic. Regulations for PG and Ph.D. Programmes

Course Code

Course Title

Credit Hours

STAT 611 Experimental Designs 2+1
STAT 512 Basic Sampling Techniques 2+1
STAT 521 Applied Regression Analysis 241
STAT 522 Data Analysis Using Statistical Packages 2+1.
MCA 501 -Computers Fundamentals and Programming 2+1
MCA 502 Computer Organization and Architecture 240
MCA 511 Introduction to Communication Technologies,

_ Computer Networking and Internet 1+1
MCA 512 Information Technology in Agriculture 1+1
BIOCHEM 501 Basic Biochemistry 3+1

2+2

BIOCHEM 6505 Techniques in Biochemistry

. 2.3 Syllabus of Common Courses for PG programmes

LIBRARY AND INFORMATION SERVICES (0+1)

Objective

To equip the library users with skills'to trace information from libraries efficiently,
to apprise them of information and knowledge resources, to carry out literature
survey, to formulate information search strategies, and to use modern tools (Internet,
OPAC, search. engines, etc.) of information search.

Practical

Introduction to library and its services; Role of libraries in education, research and
technology transfer; Classification systems and organization of library; Sources of

- information- Primary Sources, Secondary Sources and Tertiary Sources; Intricacies

of abstracting. and indexing services (Science Citation Index, Biological Abstracts,
Chemical Abstracts, CABI Abstracts, etc.); Tracing information from reference
sources; Literature survey; Citation techniques/ Preparation of bibliography; Use
of CD-ROM Databases, Online Public Access Catalogue and other computerized
library services; Use of Internet including search engines and its resources; e-
resources access methods.

TECHNICAL WRITING AND COMMUNICATIONS SKILLS (0+1)

ObJectlve
To equip the students/ scholars w1th skills to write dissertations, research papers,

etc. To equip the students/ scholars with skills to communicate and articulate in
English (verbal as well as writing).

Practical (Technical Writing)

* Various forms of scientific writings- theses, technical papers, reviews, manuals,
etc.;

* Various parts of thesis and research communications (title page, authorship
contents page, preface, introduction, review of literature, material and methods,
experimental results and dlscussmn),

. ertmg of abstracts, summanes, “précis, citations, etc.;

xill



PROPOSED COURSE CURRICULA FOR ADDITION/DELETION

Department of Agronomy: College of Agriculture

Course contents

Name of Programme: B.Sc. (Ag.) Agronomy

Fund:mentals of Agronomy 4(3+1)
Theory

Agronomy and its scope, seeds and sowing, tillage and tilth. crop density and geometry.

Crop nutrition, manures and fertilizers, nutrient use efficiency, water resources. soil-plant-

water relationship, crop water requirement, water use efficiency. irrigation-scheduling

criteria and methods, quality of irrigation water, water logging.

Weeds- importance, classification, crop-weed competition, concepts of weed management-
principles and methods, herbicides- classification, selectivity and resistance, allelopathy.

Growthand development of crops, factors affecting growth and development. plant ideotypes.
crop rotation and its principles, adaptation and distribution of Crops, crop management
technologiesin problematic areas, harvesting and threshing of crops.

Practical

Identification of crops, seeds, fertilizers, pesticides and tillage implements, study of agro- climatic
zones of India, Identification of weeds in crops, Methods of herbicide and fertilizer application.
Study of yield contributing characters and yield estimation. Seed germination and viability test.
Numerical exercises on fertilizer requirement, plant population. herbicides and water
requirement, Use of tillage implements-reversible plough. one way plough, harrow. leveler. seed
drill, Study of soil moisture measuring devices, Measurement of field capacity, bulk density and
infiltration rate, Measurement of irrigation water.

Addition: in theory

e Important National agricultural institutes
» _Agronomical Biofortification in field crops

¢ Numerical exercises on seed rate and moisture estimation in soil
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Introductory Agrometeorology & Climate Change 2(1+1)

Theory

Meaning and scope of agricultural meteorology; Earth atmosphere- its composition, extent
and structure; Atmospheric weather variables; Atmospheric pressure, its variation with
height: Wind, types of wind, daily and seasonal variation of wind speed, cyclone. anticvelone.
land breeze and sea breeze; Nature and properties of solar radiation, solar constant, depletion of
solar radiation, short wave, longwave and thermal radiation. net radiation, albedo:
Atmospheric temperature, temperature inversion, lapse rate, daily and seasonal variations of
temperature, vertical profileof temperature, Energy balance of earth: Atmospheric humidity.
concept of saturation, vapor pressure, process of condensation, formation of dew, fog, mist.
frost. cloud: Precipitation, process of precipitation. types of precipitation such as rain. snow.
sleet. and hail, cloud formation andclassification; Artificial rainmaking. Monsoon- mechanism
and importance in Indian agriculture, Weather hazards - drought, floods, frost, tropical cyclones
and cxtreme weather conditions such as heat-wave and cold-wave. Agriculture and weather
relations; Modifications of crop microclimate, climatic normals for crop and livestock production.
Weather forecasting- types of weather forecast and their uses. Climate change, climatic
variability, global warming. causes of climate change and its impact on regional and national
Agriculture.

Practical

Visit of Agrometeorological Observatory, site selection of observatory, exposure of
instruments and weather data recording. Measurement of total, shortwave and longwave
radiation, and its estimation using Planck’s intensity law. Measurement of albedo and sunshine
duration, computation of Radiation Intensity using BSS. Measurement of maximum and
minimum air temperatures, its tabulation, trend and variation analysis. Measurement of soil
temperature and computation of soil heat flux. Determination of vapor pressure and relative
humidity. Determination of dew point temperature. Measurement of atmospheric pressure and
analysis of atmospheric conditions. Measurement of wind speed and wind direction.
preparation of wind rose. Measurement, tabulation and analysis of rain. Measurement of open
pan evaporation and evapotranspiration. Computation of PET and AET.

Addition: in theory

e Climate smart agriculture
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Crop Production Technology-I (Kharif Crops) 3(@+1)
Theory
Origin, geographical distribution, economic importance, soil and climatic requirements.
varieties, cultural practices and yield of Kharif crops. Cereals — rice, maize, sorghum, pearl
millet and finger millet, pulses-pigeonpea, mungbean and urdbean: oilseeds- groundnut. and
soybean; fibre crops- cotton & jute; forage crops-sorghum, cowpea. cluster bean and napier.

Practical

Rice nursery preparation, transplanting of rice, sowing of soybean, pigeonpea and mungbean.
maize, groundnut and cotton, effect of seed size on germination and seedling vigour of
kharif season crops, effect of sowing depth on germination of kharif crops.
identification of weeds in kharif season crops, top dressing and foliar feeding of
nutrients, study of yield contributing characters and yield calculation of kharif season
crops, study of crop varieties and important agronomic experiments at experimental
farm. Study of forage experiments. morphological description of kharif season crops.
visit to research centres of related crops.

e Value addition in important kharif crops
Crop Production Technology-II (Rabi crops) 3(2+1)

Theory

Origin, geographical distribution, economic importance, soil and climatic requirements.
varieties, cultural practices and yield of Rabi crops; cereals —wheat and barley, pulses-chickpea.
lentil. peas, oilseeds-rapeseed, mustard and sunflower; sugar crops-sugarcane: medicinal and
aromatic crops-mentha, lemon grass and citronella, Forage crops-berseem, lucerne and oat.

Practical

Sowing methods of wheat and sugarcane, identification of weeds in rabi season crops. study
ot morphological characteristics of rabi crops, study of yield contributing characters of rahi
season crops, yield and juice quality analysis of sugarcane, study of important agronomic
experimentsof rabi crops at experimental farms. Study of rahi forage experiments. oil extraction
of'medicinal crops. visit to research stations of related crops.

¢ Yield estimation in important rabi season crops


DELL
Highlight

DELL
Highlight

DELL
Highlight


Farming System and Sustainable Agriculture 1(1+0)
Theory

Farming System-scope, importance. and concept. Types and systems of farming system
and factors affecting types of farming, Farming system components and their
maintenance, Cropping system and pattern, multiple cropping system, Efficient cropping
system and their evaluation, Allied enterprises and their importance. Tools for
determining production and efficiencies in cropping and farming system; Sustainable
agriculture-problems and its impact on agriculture, indicators of sustainability,
adaptation and mitigation, conservation agriculture strategies in agriculture. HEIA. LEIA
and LEISA and its techniques for sustainability, Integrated farming system-historical
background, objectives and characteristics, components of IFS and its advantages. Site
specific development of IFS model for different agro-climatic zones, resource useefficiency
and optimization techniques, Resource cycling and flow of energy in different farming
system, farming system and environment, Visit of IFS model in different agro-climatic
zones ofnearby states University/ institutes and farmers field.

e Natural and organic farming systems
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Practical Crop Production-I (Kharif Crops) 2(0+2)
Practical

Crop planning, raising field crops in multiple cropping systems: Field preparation. seed.
treatment, nursery raising, sowing, nutrient, water and weed management and management of
insect-pests diseases of crops, harvesting, threshing, drying winnowing, storage and
marketing of produce. The emphasis will be given to seed production. mechanization.
resource conservation and integrated nutrient, insect-pest and disease management
technologies. Preparation of balance sheet including cost of cultivation. net returns per
student as well as per team of 8-10 students.

* Post harvest management and value addition in major kharif crops.

Practical Crop Production-II (Rabi Crops) 2(0+2)

Practical

Crop planning, raising field crops in multiple cropping systems: Field preparation.
sced. treatment, nursery raising. sowing, nutrient, water and weed management and
management of insect-pests diseases of crops, harvesting, threshing, drying winnowing.
storage and marketing of produce. The emphasis will be given to seed production.
mechanization, resource conservation and integrated nutrient. insect-pest and disease
management technologies. Preparation of balance sheet including cost of cultivation. net
returns per student as well as per team of 8-10 students.

e Post harvest management and value addition in major rabi crops
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Principles of Organic Farming 2(1+1)

Theory

Organic farming, principles and its scope in India; Initiatives taken by Government
(central/ state). NGOs and other organizations for promotion of organic agriculture:
Organic ecosystem and their concepts; Organic nutrient resources and its fortification:
Restrictions to nutrient usein organic farming; Choice of crops and varieties in organic
farming; Fundamentals of insect, pest, disease and weed management under organic
mode of production: Operational structureof NPOP; Certification process and standards of
organic farming: Processing, leveling, economic considerations and viability. marketing and
export potential of organic products.

Practical

Visit of organic farms to study the various components and their utilization; Preparation
of enriched compost, vermicompost, bio-fertilizers/bio-inoculants and their quality
analysis; Indigenous technology knowledge (ITK) for nutrient, insect, pest disease and weed
management; Cost of organic production system; Post harvest management: Quality aspect.
grading, packaging and handling.

Natural farming: its concepts, principles and scope in Indian context

» Visit of natural farming unit/site
e Study of Beejamrit, Jeevamrit, Ghanjeevmarit and Vanafsa
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Geoinformatics, Nano-technology and Precision Farming 2(1-+1)

Theory

Precision agriculture: concepts and techniques; their issues and concerns for Indian
agriculture; Geo-informatics- definition, concepts, tool and techniques; their use in
Precision Agriculture. Crop discrimination and Yield monitoring, soil mapping; fertilizer
recommendation using geospatial technologies; Spatial data and their management in GIS:
Remote sensing concepts and application in agriculture: Image processing and
interpretation; Global positioning system (GPS), components and its functions:
[ntroduction to crop Simulation Models and their uses for optimization of Agricultural
[nputs; STCR approach for precision agriculture; Nanotechnology.definition, concepts and
techniques, brief introduction about nanoscale effects, nano-particles, nano-pesticides.
nano-fertilizers, nano-sensors, Use of nanotechnology in seed. water. fertilizer. plant
protection for scaling-up farm productivity.

Practical

Introduction to GIS software, spatial data creation and editing. Introduction to image
processing software. Visual and digital interpretation of remote sensing images.
Generation of spectral profiles of different objects. Supervised and unsupervised
classification and acreage estimation. Multispectral remote sensing for soil mapping.
Creation of thematic layers of soil fertility based on GIS. Creation of productivity and
management zones. Fertilizers recommendations based of VRT and STCR techniques. Crop
stress (biotic/abiotic) monitoring using geospatial technology. Use of GPS for agricultural
survey. Formulation, characterization and applications of nano particles in agriculture.
Projects formulation and execution related to precision farming.

e Use of drones in agriculture for survey and precision input management

¢ Study of drone and its application in agriculture
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Rainfed Agriculture and Watershed Management — (New) 2(1+1)

Theory

Rainfed agriculture: Introduction, types, History of rainfed agriculture and watershed
in India; Problems and prospects of rainfed agriculture in India: Soil and climatic
conditions prevalent in rainfed areas; Soil and water conservation techniques, Drought:
types, effect of water deficit on physio-morphological characteristics of the plants. Crop
adaptation and mitigation to drought; Water harvesting: importance, its techniques.
Efficient utilization of water through soil and crop management practices, Management of
crops in rainfed areas, Contingent crop planning for aberrant weather conditions, Concept.
objective, principles and components of watershed management, factors affecting
watershed management.

Practical

Studies on climate classification, studies on rainfall pattern in rainfed areas of the country and
pattern of onset and withdrawal of monsoons. Studies on cropping pattern of different rainfed
areas in the country and demarcation of rainfed area on map of India. Interpretation of
meteorological data and scheduling of supplemental irrigation on the basis of cvapo-
transpiration demand of crops. Critical analysis of rainfall and possible drought period in the
country, effective rainfall and its calculation. Studies on cultural practices tor mitigating
moisture stress. Characterization and delineation of model watershed. Field demonstration
on soil & moisture conservation measures. Field demonstration on construction of water
harvesting structures. Visit to rainfed research station/watershed.

dition: in theory

e Importance of natural farming practices in relation to rainfed agriculture

e Studies on natural. organic and chemical farming in rainfed conditions
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Restructured and Revised Syllabi
of Post-graduate Programmes

Agronomy



Course Title with Credit Load

M.Sc. Ag. in Agronomy

Course Code Course Title Credit Hours
Agron 501%* Modern Coneepts in Crop Production 340
Agron 502% Principles and practices of soil fertility and el

nutrient management

Agron 503% Principles and Practices of Weed Management 2-+1
\gron 504% Principles and Practices of Water Management 2+1
Agron 505 Conservation Agriculture I+
Agron 506 Agronomy of major Cereals and Pulses 2+0
Agron307 Agronomy of oilseed, fibre and sugar crops 2+]
Agron 508 Agronomy of medicinal, aromatic & underutilized crops 2+1
Agron 509 Agronomy of fodder and forage crops 2+1
Agron 510 Agrostology and Agro- Forestry 2+1
Agron 511 Cropping System and Sustainable Agriculture 2+0
Agron 512 Dryland Farming and Watershed Management 2+1]
Agron 513 Principles and practices of organic farming 2&]
Agron-550 Master’s Seminar (1+0)
Agron =560 Master’s research -3

*Indicates core course which is Compulsory course for M Sc.(Ag.)



Revised Course Contents M.Sc. in Agronomy

Course Title: Modern Concepts in Crop Production
Course Code: Agron 501
Credit Hours: 3+0

Aim of the course
To teach the basic concepts of soil management and crop production.

I. Theory

Unit I
Crop growth analysis in relation to environment: geo-ecological zones of
India.

Unit II
Quantitative agro-biological principles and inverse vield nitrogen law:
Mitscherlich yield equation, its interpretation and applicability: Baule

unit.

Unit III

Effect of lodging in cereals; physiology of grain yield in cercals:
optimization of plant population and planting geometry in relation to
different resources, concept of ideal plant type and crop modeling for
desired crop yield.

Unit IV
Scientific principles of crop production; Crop response production
functions; conceptof soil plant relations; yield and environmental stress. use
of growth hormones and regulators for better adaptation in stressed
condition.

Unit V

Integrated farming systems, organic farming and resource conservation
technology including modern concept of tillage; dry farming;
determining the nutrient needs for yield potentiality of crop plants,
concept of balance nutrition and integrated nutrient management:
precision agriculture. Modern crop production concepts: soil less
cultivation, Aeroponic, Hydroponic, Robotic and terrace farming. Use of
GIS, GPS and remote sensing in modern agriculture, precision farming
and protected agriculture.



w

1. Teaching methods/activities
Classroom teaching with AV aids, group discussion, assignment and

class discussion

. Use of drones for Precision input management in modern /\griculiire


DELL
Highlight

DELL
Highlight

DELL
Highlight


Course Title : Principles and Practices of Soil Fertility and
NutrientManagement

Course Code : Agron 502

Credit Hours  : 2+1

Aim of the course

To impart knowledge of fertilizers and manures as sources of plant
nutrients and apprise about the integrated approach of plant nutrition and
sustainability of soil fertility.

. Theory

Unit I

Soil fertility and productivity - factors affecting; features of good soil
management; problems of supply and availability of nutrients; relation
between nutrient supply and crop growth; organic farming - basic
concepts and definitions.

Unit II

Criteria of essentiality of nutrients; Essential plant nutrients — their
functions, nutrient deficiency symptoms; transformation and dynamics of
major plant nutrients.

Unit III

Preparation and use of farmyard manure, compost. green manures,
vermicompost, biofertilizers and other organic concentrates their
composition. availability and crop responses; rccycling of organic
wastes and residue management. Soil lesscultivation.

Unit IV

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

Unit V

Time and methods of manures and fertilizers application: foliar application
and its concept; relative performance of organic and inorganic nutrients:
economics of fertilizer use: integrated nutrient management: usc of
vermincompost and residue wastes in crops.



1. Practical

= Determination of soil pH and soil EC
Determination of soil organic C

Determination of available N, P, K and S of soil
- Determination of total N, P, K and S of soil

« Determination of total N, P, K, S in plant

« Computation of optimum and economic yield

II1. Teaching methods/activities
Classroom teaching with AV aids, group discussion, assignment and class
discussion
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Course Title: Principles and Practices of Weed Management
Course Code: Agron 503
Credit Hours: 2+1

Aim of the course

To familiarize the students about the weeds, herbicides and methods of
weed control.

Theory

Unit I

Weed biology, and ecology and classification, crop-weed competition
including allelopathy; principles and methods of weed control and
classification management; weed indices, weed shift in different eco-
systems.

Unit II

Herbicides introduction and history of their development; classification
based on chemical, physiological application and seclectivity: mode and
mechanism of action of herbicides.

Unit III

Herbicide structure-activity relationship; factors affecting the
efficiency of herbicides; herbicide formulations, herbicide mixtures.
sequential application of herbicides, rotation; weed control through use of
nano-herbicides and bio-herbicides, myco-herbicides bio-agents, and
allelochemicals; movement of herbicides in soil and plant, Degradation of
herbicides in soil and plants; herbicide resistance, residue, persistence and

management; development of herbicide resistance in weeds and crops and
their management, herbicide combination and rotation.

Unit IV

Weed management in major crops and cropping systems: alien. invasive
and parasitic weeds and their management; weed shifts in cropping
systems; aquatic and perennial weed control; weed control in non-crop
area.

Unit V

Integrated weed management; recent development in weed management-

robotics, use of drones and aeroplanes, organic etc., cost: benefit
analysis of weed management.



II. Practical

- Identification of important weeds of different crops. Preparation of a
weed herbarium, Weed survey in crops and cropping systems, Crop-
weed competition studies, Weed indices calculation and interpretation
with data. Preparation of spray solutions of herbicides for high and
low-volume sprayers, Use of various types of spray pumps and
nozzles and calculation of swath width, Economics of weed control.
Herbicide resistance analysis in plant and soil,

- Bioassay of herbicide resistance residues,

- Calculation of herbicidal herbicide requirement
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Course Title : Principles and Practices of Water Management

Course Code : Agron 504
Credit Hours : 241

Aim of the course
To teach the principles of water management and practices to enhance the
waterproductivity

. Theory

Unit [

Water and its role in plants; Irrigation: Definition and objectives, water
resources and irrigation development in of India and concerned state, major
irrigation projects, extent of area and crops irrigated in India and in
different states.

Unit II

Field water cycle, water movement in soil and plants: transpiration: soil-
water- plant relationships: water absorption by plants: plant responsc o
water stress, crop plant adaptation to moisture stress condition. Water
availability and its relationship with nutrient availability and loses.
Unit III

Soil, plant and meteorological factors determining water needs of crops.
scheduling, depth and methods of irrigation: micro irrigation systems:
deficit irrigation; fertigation; management of water in controlled
environments and polyhouses. Irrigation efficiency and water use
efficiency.

Unit IV
Water management of crop and cropping system. Quality of irrigation
water and management of saline water for irrigation, Crop water
requirement- estimation of ET and effective rainfall: Water management
of the major crops and cropping systems. Automated irrigation
system.

Unit V

Excess of soil water and plant growth; drainagerequirement of crops and
methods of field drainage, their layout and spacing:

Unit VI
Quality of irrigation water and management of saline water for



I £5

irrigation, water management in problem soils.
Unit VII

Soil moisture conservation, water harvesting, rain water management
and its utilization for crop production.

Unit VIII

Hydroponics,
Unit IX
Water management of crops under climate change scenario.

Practical

Determination of Field capacity by field method

Determination of Permanent Wilting Point by sunilower pot culture
technique

Determination of Field capacity and Permanent Wilting Point by
Pressure Plate Apparatus

Determination of Hygroscopic Coefficient

Determination of maximum water holding capacity of soil
Measurement of matric potential using gauge and mercury type tensiometer
Determination of soil-moisture characteristics curves

Determination of saturated hydraulic conductivity by constant and
falling head method

Determination of hydraulic conductivity of saturated soil below the
water table byauger hole method

Measurement of soil water diffusivity

Estimation of unsaturated hydraulic conductivity

Estimation of upward flux of water using tensiometer and from depth
ground water table

Determination of irrigation requirement of crops (calculations)
Determination of effective rainfall (calculations)

Determination of ET of crops by soil moisture depletion method
Determinationof water requirements of crops

Measurement of irrigation water by volume and velocity-area method
Measurement of irrigation water by measuring devices and calculation
of irrigationefficiency

Determination of infiltration rate by double ring infiltrometer



Practical

. DSEHRAHONORSARREAIRYAR lic conductivity by constant

and falling head method

e Determi soil below
the water table byauger hole method
sivity

e Estimatio raulic conductivity
 Esti uX of water using tensiometer and from

depth ground water table
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Course Title : Conservation Agriculture

Course Code : Agron 505
Credit Hours v 1+1

Aim of the course

To impart knowledge of conservation of agriculture for economic
development.

Theory

Unit I

Conventional and conservation agriculture systems, sustainability
concerns, conservation agriculture: Historical background and present
concept, global experiences, present status in India.

Unit II

Nutrient management in CA, water management, weed management.
energy use, insect-pest and disease management. farm machinery. crop
residue management, cover crop management.

Unit THI

Climate change mitigation and CA. C-sequestration, soil health
management, soil microbes and CA.

Unit IV
CA in agroforestry systems, rainfed/dryland regions

Unit V

Economic considerations in CA, adoption and constraints, CA: The future of
agriculture

Practical

Study of long-term experiments on CA.

Evaluation of soil health parameters,

Estimation of C-sequestration,

Machinery calibration for sowing different crops, weed seedbank
estimation underCA, energy requirements, economic analysis of CA.
Teaching methods/activities

Classroom teaching with AV aids. group discussion. oral presentation by
students.



"

e Study of wer Conservation
Agricult

ure

* Visit of field experiments on fertilizer, Weed canitrol and water

management aspects
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Course Title: Agronomy of Major Cereals and Pulses
Course Code: Agron 506
Credit Hours: 2+1

Aim of the course

I1.

To impart knowledge of crop husbandry of cereals and pulse crops.

. Theory

Origin and history, area and production, classification. improved
varieties, adaptability, climate, soil, water and cultural requirements,
nutrition, quality components, handling and processing of the produce
for maximum production of:

Unit I Rabi cereals.

Unit 1I Kharif cereals.

Unit III Rabi pulses.
Unit IV Kharif pulses.

Practical

Phenological studies at different growth stages of crop

Estimation of crop yield on the basis of yield attributes

Formulation of cropping schemes for various farm sizes and calculation
of cropping and rotational intensities

Working out growth indices (CGR, RGR, NAR. LAI, LAD. LAR.
LWR, SLA. SLW etc)

Assessment of land use and yield advantage (Rotational intensity.
Cropping intensity, Diversity Index, Sustainable Yield Index Crop
Equivalent Yield, Land Equivalent ration, Aggressiveness, Relative
Crowding Coefficient, Competition Ratio and ATER etc)

Estimation of protein content in pulses

Planning and layout of field experiments

Judging of physiological maturity in different crops

Intercultural operations in different crops

Determination of cost of cultivation of different crops

Working out harvest indeX of various crops

Study of seed production techniques in selected crops

Visit of ficld experiments on cultural, fertilizer., weed control and

water management aspects



- Visit to nearby villages for identification of constraints in crop production
»  Beonomic importance of ccreals and pulses
> Value addition and post harvest management in major crops
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Course Title : Agronomy of Oilseed, Fiber and Sugar Crops
Course Code : Agron 507
Credit Hours  : 2+1

Aim of the course

To teach the crop husbandry of oilseed, fiber and sugar crops

I. Theory
Origin and history, area and production, classification. improved
varieties, adaptability, climate, soil, water and cultural requirements, nutrition,
quality component, handling and processing of the produce for maximum
production of:

Unit I
Rabi oilseeds — Rapeseed and mustard, Linseed and Niger

Unit Il

Kharif oilseeds - Groundnut, Sesame, Castor. Sunflower. Soyvbean and
Safflower

Unit T1I
Fiber crops - Cotton, Jute, Ramie and Mesta.

Unit IV

Sugar crops — Sugar-beet and Sugarcane.

II. Practical

« Planning and layout of field experiments

- Cutting of sugarcane setts, its treatment and methods of sowing, tving
and propping of sugarcane

- Determination of cane maturity and calculation on purity percentage.
recovery percentage and sucrose content in cane juice phenological
studies at different growth stages of crop

- Intercultural operations in different crops

- Cotton seed treatment

- Working out growth indices (CGR, RGR, NAR, LAI, LAD, LLAR.
LWR, SLA, SLW etc)

- Assessment of land use and yield advantage (Rotational intensity.
Cropping intensity, Diversity IndeX, Sustainable Yield Index Crop
Equivalent Yield, Land Equivalent ration, Aggressiveness. Relative
Crowding Coefficient, Competition Ratio and ATER etc)



- Judging of physiological maturity in different crops and working out harvest
index

= Working out cost of cultivation of different crops

- Estimation of crop yield on the basis of yield attributes

= Formulation of cropping schemes for various farm sizes and calculation
of cropping and rotational intensities

= Determination of oil content in oilseeds and computation of oil yield

- Estimation of quality of fibre of different fibre crops

- Study of seed production techniques in various crops

- Visit of field experiments on cultural, fertilizer, weed control and
water management aspects

- Visit to nearby villages for identification of constraints in crop production
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II.

Course Title : Agronomy of Fodder and Forage Crops

Course Code : Agron 509
Credit Hours  : 2+1

Aim of the course

To teach the crop husbandry of different forage and fodder crops along with
theirprocessing.

Theory

Unit I

Adaptation, distribution, varietal improvement, agro-techniques and quality
aspects including anti-quality factors of important fodder crops like
sorghum, maize, bajra, guar, cowpea. oats, barley, berseem. senji.
lucerne, etc.

Unit II

Adaptation, distribution, varietal improvement, agro-techniques and quality
aspects including anti-quality factors of important forage crops/grasses lime.
Napier grass, Panicum, Lasiuras, Cenchrus, etc.

Unit III

Year-round fodder production and management. preservation and
utilization of forage and pasture crops.

Unit IV

Principles and methods of hay and silage making; chemical and biochemical
changes. nutrient losses and factors affecting quality of hay and silage: use
of physical and chemical enrichments and biological methods for
improving nutrition; value addition of poor quality fodder. Fodder
production through hydroponics, Azolla cultivation.

Unit V

Economics of forage cultivation uses and seed production techniques of
important fodder crops.

Practical

- Practical training of farm operations in raising fodder crops:

- Canopy measurement, yield, Leaf: Stem ratio and quality estimation.

viz. crude protein, NDF, ADF, lignin, silica. cellulose and IVDMD.
etc. of various fodder and forage crops



- Anti-quality components like HCN in sorghum and such factors in other crops
- Hay and silage making and economics of their preparation.

" e Y /0122 crops
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Course Title : Cropping Systems and Sustainable Agriculture
Course Code : Agron 511
Credit Hours :2+0

Aim of the course
To acquaint the students about prevailing cropping systems in the country
and practices to improve their productivity.

I. Theory

Unit I

Cropping systems: definition, indices and its importance; physical
resources, soiland water management in cropping systems; assessment
of land use.

Unit II

Concept of sustainability in cropping systems and farming systems, scope
and objectives; production potential under monoculture/ cropping, multiple
cropping, alley cropping, sequential cropping and intercropping.
mechanism of yield advantage in intercropping systems.

Unit III

Above and below ground interactions and allelopathic effects: competition
relations; multi-storied cropping and yield stability in intercropping. role
of non-monetary inputs

Unit IV

Crop diversification for sustainability; role of organic matter in
maintenance of soil fertility; crop residue management; fertilizer use
efficiency and concept of fertilizer use in intensive cropping system.
Advanced nutritional tools for big data analysis and interpretation.

Unit V

Plant ideotypes for drylands; plant growth regulators and their role in
sustainability.

Unit VI

Artificial Intelligence- Concept and application.

f present day modern Agriculture
stainability basis
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Course Title : Principles and Practices of Organic Farming
Course Code : Agron 513

Credit Hours gl |

Aim of the course

To study the principles and practices of organic farming for sustainable
cropproduction.

Theory

Unit I

1L

Organic farming - concept and definition, its relevance to India and global
agriculture and future prospects; principles of organic agriculture: organics
and farming standards; organic farming and sustainable agriculture:
selection and conversion of land, soil and water management - land use.
conservation tillage; shelter zones, hedges, pasture management, agro-
forestry.

Unit II

Organic farming and water use efficiency; soil fertility. nutrient
recycling, organic residues, organic manures, composting, soil biota and
decomposition of organic residues, earthworms and vermicompost.
green manures, bio-fertilizers and biogas technology.

Unit III

Farming systems, selection of crops andcrop rotations. multiple and relay
cropping systems, intercropping in relation to maintenance of soil
productivity.

Unit IV

Control of weeds, discases and insect pest management, biological agents
and pheromones, bio-pesticides.

Unit V

Socio-economic impacts; marketing and export potential: inspection,
certification, labeling and accreditation procedures; organic farming and
national economy.

Practical

- Method of making compost by aerobic method

- Method of making compost by anacrobic mecthod
- Method of making vermicompost



[

- Identification and nursery raising of important agro-forestry tress and
tress forshelter belts

- Efficient use of biofertilizers, technique of treating legume seeds with
Rhizobium
cultures, use of Azotobacter, Azospirillum, and PSB cultures in field

- Visit to a biogas plant

- Visit to an organic farm

- Quality standards, inspection, certification and labeling and
accreditationprocedures for farm produce from organic farms

Theory
o N G HIAEEOTCE D e PHRGIPISS AaVA s and ltation.
different preparation for nu iEAFANd PESYMARAGEMENG POy ance in Indian

context, economic consideration and viability

e Post harvest_ion in organic and natural produce

+ Visit on the farmer’s field and instittions related to natural furming
»  Prepdfation of Becjamirit, Jeevamsit Ghanjeevamiitand)V anapsa ctc. and its

uses
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Course Title with Credit Load

Ph.D. in Agronomy

Course Course Title

D SR e HE s e

Agron 601* Current trends in Agronomy

Agron 602 Recent trends in crop growth and productivity

Agron 603 Irrigation management

Agron 604 Recent trends in weed management

Agron 605 Integrated farming systems for sustainable
Agriculture

Agron 606 Soil Conservation and Watershed Management

Agron 607 Stress Crop Production

Agron 608%* Research and Publication ethics

Agron-691 Doctoral Seminar

Agron 692 Doctoral Seminar

Agron 699 Doctoral Research

*Indicates Core course for Ph.D.

Credit
Hours
340

2+1
2]
2+0
2+0



Course Contents

Ph.D. in Agronomy

Course Title : Current Trends in Agronomy
Course Code: Agron 601
Credit Hours : 340

Aim of the course

To acquaint the students about recent advances in agricultural production.
1. Theory

Unit I

Agro-physiological basis of variation in yield, recent advances in soilplant-
water relationship.

Unit 11

Globalization of agriculture and WTO. precision agriculture. contract
farming, organic farming, marketing and export potential of organic
products, certification, labeling and accreditation procedures and ITK
in organic farming.

Unit III

Crop residue management in multiple cropping systems: latest
developments in plant management Mechanization in crop production:
modern agricultural precision tools and technologies. weed management.
cropping systems, grassland management,agro-forestry. allelopathy.

Unit 1V

GIS, GPS and remote sensing for crop management. global warming.
GM crops, seed production technology: seed certification, sced
multiplication, hybrid seedproduction etc.

Unit V

Concepts of system agriculture: holistic approach of farming systems.
dryland farming, sustainable agriculture and research methodology in
Agronomy. Conservation agriculture, principles, prospects and
importance, potential benefits of CA under climate change scenario.
policy issues.



» Resource generation through crop residue managenent
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Course Title : Recent Trends in Crop Growth and Productivity
Course Code : Agron 602
Credit Hours  : 2+1

Aim of the course

To study the physiology of vegetative and reproductive growth in relation to
productivity of different crops in various environments.

I. Theory

Unit I

Plant density and crop productivity; plant and environmental factors.
yield, plant distribution, strategies for maximizing solar energy utilization:
leaf area; interception of solar radiation and crop growth:; photosynthesis:
the photosynthetic apparatus, factors essential for photosynthesis:
difference in photosynthetic rates among and within species:
physiological limitations to crop yield; solar radiation concept and agro-
techniques for harvesting solar radiation.

Unit II

Growth analysis: concept, CGR, RGR, NAR, LAI, LAD, LAR; validity
and Limitations in interpreting crop growth and development: growth
curves: sigmoid, polynomial and asymptotic; root systems: root-shoot
relationship; principles involved in inter and mixed cropping systems
under rainfed and irrigated conditions; concept and differentiation of inter
and mixed cropping; criteria in assessing the yield advantages.

Unit II1

Competitive relationship and competition functions: biological and
agronomic basis of yield advantage under intercropping; physiological
principles of dry land crop production, constraints and remedial measures:
heat unit concept of crop maturity: concept and types of heat units.

Unit IV
Concept of plant ideotypes: crop physiological and new ideotypes:
characteristics of ideotype for wheat, rice, maize, etc.; concept and types
of growth hormones; their role in field crop production; efficient use of
rcsourcces.
II. Practical

- Field measurement of root-shoot relationship in crops at different growth
stages

- Estimation of growth evaluating parameters like CGR. RGR, NAR. [AI
etc., at



different stages of crop growth

- Computation of harvest index of various crops

- Assessment of crop yield on the basis of yield attributing characters

- Construction of crop growth curves based on growth analysis data

- Computation of competition functions, viz. LER, IER aggressivity
competition indeXetc in intercropping

- Senescence and abscission indices

- Analysis of productivity trend in un-irrigated areas

- Analysis of productivity trend in irrigated areas

+ CorGepi O plantdeotypesd exop physiological A i chsctrisis of
ideotype for QD

© Conecptofgrowing degree days
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Course Title : Irrigation Management
Course Code : Agron 603
Credit Hours  : 2+l

Aim of the course
To teach students about optimization of irrigation in different crops
under variableagro climatic conditions.

I. Theory

Unit I

Global water resources; Water resources of India, irrigation projects
during pre and post independence period and their significance in crop
production; irrigation needs, atmospheric, soil, agronomic, plant and
water factors affecting irrigation need; water deficits and crop growth.

Unit II

Movement of water in soil-water movement under saturated and
unsaturated conditions, Poiseulle’s and Darcy’s law. general equation of
saturated and unsaturated flow of water in soil.

Soil-plant-water ~ relationships,  evaporation,  transpiration  and
evapotranspiration, significance of transpiration, cnergy utilization in
transpiration, physiological processes and crop productivity.

Unit III

Water requirement, irrigation needs, factors affecting irrigation need:
water use efficiency, Infiltration; water movement under saturated and
unsaturated conditions; management practices for improving water use
efficiency of crops.

Unit IV

Soil and plant water potential, SPAC, transpiration and
evapotranspiration, significance of transpiration. cnergy utilization in
transpiration. factors affecting ET. control of ET by mulching and usc of
anti-transpirents; fertilizer use in relation to irrigation.

Unit V

Crop water stress — water deficits and crop growth. adoptability to the
crops. Water availability with relation to nutrient availability.

Unit VI

Application of irrigation water, conveyance and distribution system.
irrigation efficiency; agronomic considerations in the design and operation
of irrigation projects; characteristics of irrigation and farming systems



affecting irrigation management.

Unit VII

Strategies of using limited water supply; factors affecting ET. control
of ET bymulching and use of anti-transpirants: fertilizer use in relation
to irrigation; optimizing the use of given irrigation supplies.

Unit VIII

Land suitability for irrigation, land irrigability classification: integrated
water management in command areas, institution ol water management
in commands, farmer’s participation in command areas: irrigation
legislation.

Unit IX

Economic analysis of irrigation and cop planning for optimum use of irrigation
water

Unit X
Crop water production function

1I. Practical

- Determination of water infiltration characteristics and water holding
capacity ofsoil profiles.

- Determination Moisture extraction pattern of crops

- Determination of water balance component of transplanted rice by
drum culturetechnique

« Determination of consumptive use and water requirement of a given
cropping pattern

- Determination of crop efficient of one important crop

- Planning, designing and installation of drip irrigation system

- Planning, designing and installation of sprinkler irrigation system

- Designing of drainage channel

- Measurement of irrigation efficiencies

- Determination of irrigation timing under different methods of irrigation

- Visit to irrigation command area

'ADDITION

Thon

* Wasmrmowessol b o
+ VD
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» Dfficient water management in water scarce conditions

Petermination of crop efficient of one fmportant crop
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Course Title: Recent Trends in Weed Management
Course Code: Agron 604
Credit Hours :2+0

Aim of the course

To teach about the changing weed flora, new herbicides. their resistance,
toXicity,antidotes and residue management under different cropping systems.

1. Theory

Unit I

Crop-weed competition in different cropping situations: changes in weed
flora, various causes and effects; different methods of weed management.
Migration, introduction, adaptation of weeds. Invasive weeds — biology and
management. Different mechanisms of invasion — present status and factors
influencing weed invasion.

Unit II

Physiological and biological aspects of herbicides, their absorption.
translocation, metabolism and mode of action: selcctivity of herbicides
and factors affecting them.

Unit II1

Climatic factors and phytotoxicity of herbicides; fate of herbicides in solil
and factors affecting them, Degradation of herbicides in soil and plants-
factors affecting it, primary and secondary metabolites. residue
management of herbicides, adjuvants.

Unit IV

Advances in herbicide products and application techniques and methods:
herbicide resistance; antidotes and crop protection compatibility of
herbicides of different groups; compatibility of herbicides with other
pesticides; herbicide rotation and herbicide mixtures.

Unit V

Development of transgenic herbicide resistant crops; herbicide development.
registration procedures.

Unit VI

Relationship of herbicides with tillage, fertilizer, and irrigation, cropping
system; bioherbicides, allelochemical and alleloherbicides, herbicide
bioassays. Recent advances in nonchemical weed management including
deleterious rhizobacteria, robotics, biodegradable film, etc.
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Course Title : Integrated Farming Systems and Sustainable Agriculture
Course Code: Agron 605
Credit Hours: 2+0

Aim of the course

To apprise about different enterprises suitable for different agroclimatic
conditions for sustainable -agriculture.

. Theory

Unit I

Integrated Farming systems (IFS): definition, scope and importance;
classification of IFS based on enterprises as well as under
rainfed/irrigated condition in different land situation. farming systems
according to type of rotation, intensity of rotation, degree of
commercialization, water supply, enterprises.

Unit 11

Concept of sustainability in of Integrated farming systems; efficient
Integrated farming systems based on economic viability and natural
resources - identification and management.

Unit III

Production potential of different components of Integrated farming systems:
interaction and mechanism of different production factors; stability of
Integrated Farming system based on research/long term information. in
different systems through research; eco-physiological approaches to
intercropping. Integration of components and adaptability of different
farming system based on land situations and climatic condition of a
region; evaluation of IFS.

Unit IV

Simulation models for intercropping; soil nutrient in intercropping:
preparation of different farming system models; evaluation of different
farming systems. Formationof different Integrated Farming system Models:
evaluation of different Integrated Farming system models. Recycling of
organic waste in farming system, in IFS.

Unit V

New concepts and approaches of farming system and organic farming;
value addition, waste recycling, quantification and mitigation of Green
House gases: case studies/ success stories of different Integrated Farming
systems. cropping systems and organic farming; case studies on different
farming systems. Possible use of ITK in Integrated farming system.
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Course Title : Soil Conservation and Watershed Management
Course Code : Agron 606
Credit Hours :2+1

Aim of the course
To teach about different soil moisture conservation technologies for enhancing
theagricultural productivity through holistic approach watershed
management.

I. Theory
Unit I
Soil erosion: definition, nature of erosion; type of erosion. factors affecting erosion
Unit I1
Soil conservation: definition, methods of soil conservation: agronomic
measures - contour cultivation, strip cropping. cover crops: mulching, tillage.
cropping system vegetative barriers; improved dry farming practices:
mechanical measures - bunding, gully control, bench terracing: role of
grasses and pastures in soil conservation; wind breaks and shelter belts.
Unit III
Watershed management: definition, objectives. concepts. approach.

components, steps in implementation of watershed; development of
cropping systems for watershed areas.

Unit IV

Land use capability classification, alternate land use systems; agro-
forestry: ley farming; jhum management - basic concepts, socio-ethnic
aspects, its layout.

Unit V

Drainage, methods of drainage, Drainage considerations and
agronomic management; rehabilitation of abandoned jhwm lands and
measures to prevent soil erosion.

IIL. Practical

- Study of different types of erosion

= Determination of dispersion ratio

- Estimation of soil loss by Universal Soil Loss Equation

- Estimation of soil loss by wind erosion

- Measurement of runoff and soil loss

- Field studies of different soil conservation measures

- Laying out run-off plot and deciding treatments

- Identification of different grasses and trees for soil conservation
= Visit to watershed areas



(L ]

- Visit to a soil conservation research centre, demonstration and training centre
= Use of modern tools and techniques for Reclamation of erodcd laiids
= Use of drones for efficient watershed management
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Title: Research and Publication Ethics
Course Code: Agron 608
Credit Hours : 042

I. Theory

Unit I

Introduction to philosophy: definition, nature and scope. concept. branches
Unit 11

Ethics: definition, moral philosophy, nature of moral judgements and reactions
Unit III

Scientific conduct: Ethics with respect to science and research.
intellectual honesty and research integrity, Scientific misconducts-
falsifications,  fabrications and plagiarism (FFP): Redundant
publications: duplicate and overlapping publications, salami slicing;
selective reporting and misrepresentation of data

Unit IV

Publication ethics: Definition, introduction and importance. Best
practices/standard setting initiatives and guidelines: COPE, WAME. elc..
conflicts of interest. Publication misconduct: definition, concept,
problems that lead to unethical behaviour and vice versa, type. violation
of publication ethics, authorship and contributorship, Identification of
publication misconduct, complaints and appeals, predatory publishers
and journals

Unit V

Open access publishing: open access publication and initiatives:
SHERPA, RoMEO online resource to check publisher copy right and
self archiving policies; software tool to identify predatory publications
developed by SPPU, Journal finder/journal suggestions tools viz..
JANE, Elsevier Journal Finder, Springer Journal Suggester etc.

Unit VI

Publication misconduct: Group discussions- subject specific ethical
issues, FFP, authorship, conflicts of interest. complaints and appeals
examples and fraud from India and abroad. Software tools: Use of
plagiarism software like Turnitin, Urkund and other open source

software tools

Unit VII
Database and Research metrics: indeXING DATA BASE, citation database. web of

science, scopus, etc. Impact factor of journal as per journal citation



report, SNIP,SJR, IPP, Cite Score; Metrics: h-index, g-index, i10-
indeX altmetrics.
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Theory

Status of Farm Power in India, Sources of Farm Power , I.C. engines, working principles of | C engines,
comparison of two stroke and four stroke cycle engines , Study of different components of I.C. engine,
I.C. engine terminology and solved problems, Familiarization with different systems of 1.C. engines:
Comprehension, ignition and spark ignition engine, Air cleaning, cooling, lubrication fuel supply and
hydraulic control system of a tractor, Familiarization with Power transmission system : clutch, gear box,
differential and final drive of a tractor , Tractor types, Cost analysis of tractor power and attached
implement, Familiarization with Primary and Secondary Tillage implement, Implement for hill
agriculture, implement for intercultural operations, Familiarization with sowing and planting equipment,
calibration of a seed drill and solved examples, Familiarization with Plant Protection equipment,
Familiarization with harvesting and threshing equipment.

Practicals

Study of different components of 1.C. engine. To study air cleaning and cooling system of engine,
Familiarization with clutch, transmission, differential and final drive of a tractor, Familiarization with
lubrication and fuel supply system of engine, Familiarization with brake, steering, hydraulic control
system of engine, Learning of tractor driving, Familiarization with operation of power tiller, Implements
for hiil agriculture, Familiarization with different types of primary and secondary tiliage impiements.
mould plough, disc plough and disc harrow Familiarization with seed-cum fertilizer drills their seed
metering mechanism and calibration, planters and transplanter Familiarization with different types of
sprayers and dusters Familiarization with different inter- cultivation equipment, Familiarization with
harvesting and threshing machinery
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Course title : Farm Machinery and Power Credit:2(1+1)

Theory

, Status of Farm
Power in India , I.C. engines, working principles of | C engines,

comparison of two stroke and four stroke cycle engines , Study of different components of 1.C. engine,
I.C. engine terminology and solved problems, Familiarization with different systems of 1.C. engines:
Comprehension, ignition and spark ignition engine, Air cleaning, cooling, lubrication ,fuel supply and

hydraulic control system of a tractor, Familiarization with Power transmission system :
i, clutch, gear

box, differential and final drive of a tractor , Tractor types,—
— Familiarization with Primary and Secondary Tillage implement,

Implement for hill agriculture, implement for intercultural operations, Familiarization with sowing and
planting equipment, calibration of a seed drill and solved examples, Familiarization with Plant Protection
equipment, Familiarization with harvesting and threshing equipment.

Practicals

Study of different components of I.C. engine. To study air cleaning and cooling system of engine,
Familiarization with clutch, transmission, differential and final drive of a tractor, Familiarization with
lubrication and fuel supply system of engine, Familiarization with brake, steering, hydraulic control
system of engine, Learning of tractor driving, Familiarization with operation of power tiller, Implements
for hill agriculture, Familiarization with different types of primary and secondary tillage implements:
mouid plough, disc plough and disc harrow. Familiarization with seed-cum fertilizer drills their seed
metering mechanism and calibration, planters and transplanter Familiarization with different types of
sprayers and dusters Familiarization with different inter- cultivation equipment, Familiarization with
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Course title : Introductory Soil and Water Conservation Engineering:2(1+1)

Theory

Introduction to Soil and Water Conservation. causes of soil erosion. Definition and agents of
soil erosion. water erosion: Forms of water erosion. Gully classification and control
measures. Soil loss estimation by universal Loss Soil Equation. Soil loss measurement
technigues. Principles of erosion control: Introduction to contouring. strip cropping. Contour
bund. Graded bund and bench terracing. Grassed water ways and their design. Water
harvesting and its techniques. Wind erosion: mechanics of wind erosion. types of soil
movement. Principles of wind erosion control and its control measures.

Practical

General status of soil conservation in India. Calculation of erosion index. Estimation of soil
loss. Measurement of soil loss. Preparation of contour maps. Design ol grassed water ways.
Design ofcontour bunds. Design of graded bunds. Design of bench terracing system. Problem

on wind erosion.

AGE- 121 Introductory Soil and Water Conservation Engineering 2(1+1)

Theory

Introduction 1o Soil and Water Conservation., “
Erosiony Agenis) factors affecting and efeci§ o rosion:) e (inition of soil erosion. water
erosion:— Forms of water erosion. Runoft. factors affecting runoff. estimation
and measurement. Gully classification and control measures. Soil loss estimation by universal
ose Soil Fquation and MUSLE, Rainfall erosivity - estimation by KE>25 and EL0 |
-oil loss measurement techniques. Principles of crosibn control: Introduction to
contouring. strip cropping. Contour bund. Graded bund and bench terracing. Grassed water
ways and their design. Water harvesting and its techniques. Wind erosion: mechanics of wind

erosion. types of soil movement. Principles of wind erosion control and its control measures
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AGE-  211/SAC-211/AGR-211 E_ Disaster  Management

3(2+1)

Theory

Multidisciplinary nature  of  envitonmental  studies  Definition.  scope  and  importance
Natural Resources: Renewable and non-renewable resources. Natural resourges and associated probiems. a)
Forest resources: Use and over-exploitation. deforestation, case studies. Timber extraction. mining. dams and
their effeets on forest and tribal people. b) Water resources: Use and over-utilization of” surface and ground
water. floods. drought. conflicts over water. dams-benefits and problems. ¢) Mineral resources: se and
exploitation. environmental effects of extracting and using mineral resources. case studies. d) Food resources:
World food problems. changes caused by agriculture and oy ergrazing. effects of modern agriculture. fertilizer-
pesticide problems. water logging. salinity. case studies. ¢) Energy resources: Growing energy needs. rencwable
and non-renewable energy sources. use of alternate energy sources. Case studies. ) Land resources: | and as a
resource. land degradation. man induced landslides. soil erosion and desertification. « Role of an individual in
conservation of natural  resources. *  Equitable wuse ol resources  for sustainable  lifestyles.
Ecosystems: Coneept of an ecosystem. Structure and function of an ecosystem. Producers. consumers and
decomposers. I'nergy ow in the ecosystem. Feological succession. Food chains. Tood webs und ceological
pyramids. Introduction. types. characteristic features. structure and Tunction of the following ccosystem: a,
Forest ecosystem b. Grassland ecosystem e, Desert ecosystem d. Aquatic ccosystems (ponds. streams. lukes.
rivers., oceans. estuaries) Biodiversity and its conseryation: - Introduction. definition. genetic. species &
ceosystem diversity and biogeographical classification ot India. Value ol biodiversity: consumptive use.
productive use. social. ethical. aesthetic and option values, Biodiversity at global. National and local levels.
India as a mega-diversity nation. Hot=sports ol biodiversity. Threats o biodiversity : habitat loss. poaching ol
wildlife. man-wildlile conflicts. Endangered and endemic species of India. Conservation of biodiversity: In-situ
and Ex-situ conservation of biodiversity. Environmental Pollution: definition. cause. eflects and control
measures oft a. Air pollution b. Water pollution ¢. Soil pollution d. Marine pollution ¢. Noise pollution [
Thermal pollution g. Nuelear hazards. Solid Waste Management: causes. elfects and control measures of urban
and industrial wastes, Role of an individual in prevention of pollution.
Social Issues and the Environment: From Unsustainable to Sustainable deyelopment. urban problems related to
energy. Water conservation. rain water harvesting. and watershed management. Environmental cthics: Issues
and possible solutions. climate change. global warming. acid rain, ozone layer depletion. nuclear accidents and
holocaust. dies. Wasteland reclamation. Consumerism and waste products. Enviconment Protection Act. Air
(Prevention and Control of Pollution) Act. Water (Prevention and control of Pollution) Act, Wildlife Protection
Act. Forest Conservation Act. Issues involved in enfordement of enyironmental legislation. Public awareness.
Human Population and the Environment: population growth. variation among nations. population explosion.
Family Welfare Programme. Environment and human health: Human Rights. Value Education. THIV/AIDS,

Women and Child Welfare. Role of Information Technology in Environment and human health.
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Revised file

AGE- 211/SAC-211/AGR-211 Environmental Studies and Disaster Management
3(2+1)

Theory

Multidisciplinary nature ol environmental  studies  Definition.  scope  and  importance.

Natural Resources: Renewable and non-renewable resources. Natural resources and associated problems. o)
Forest resources: Use and over-exploitation. deforestation. case studies. Timber extraction. mining. dams and
their effects on forest and tribal people, b) Water resources: Use and over-utilization of surface and ground
water. floods. drought. conflicts over water. dams-benelits and problems. ¢) Mineral resources: Use and
exploitation. environmental effects of extracting and using mineral resources. case studies. d) Food resources:
World food problems. changes caused by agriculture and overgrazing. etfects ol modern agriculwure. lertilizer-
pesticide problems. water logging. sulinity. case studies. ¢) Fnergy resources: Growing energy needs. renewable
and non-renewable energy sources. use ol alternate energy sources. Case studies, 1) Land resources: Tand as a
resource. land degradation. man induced landslides. soil crosion and desertification, = Role of an individual in
conservation  of natural resources. + Lquitable. use of resources  for  sustainable  lifestyles.
Leosystems: Concept of an ecosystem. Structure and Tunction of an ceosystem. Producers. consumers and
decomposers. Lnergy ow in the ecosystem. Ecological succession. Food chains, food webs and ecological
pyramids. Introduction. types. characteristic features. structure and function of the following ccosystem: a.
Forest ccosystem b, Cirasslund ccosystem ¢ Desert ecosystem d. Aquatic ecosystems (ponds. streams. lakes.
rivers. oceans. estuaries) Biodiversity and its conservation: - Introduction. definition. genetic. species &
ecosystem diversity and biogeographical classification of India. Value of biodiversity: consumptive use.
productive use. social. ethical. acsthetic and option values. Biodiversity at global. National and local levels.
India as a mega-diversity nation. Hot-sports of biodiversity. Threats to biodiversity: habitat loss. poaching ol
wildlife. man-wildlife contlicts, Endangered and endemic species of India. Conservation ol biodiversity: In-situ
and xssitu conservation of biodiversity. Environmental Pollution: definition. cause. effects and control
measures of: a. Air pollution b. Water pollution ¢. Sail pollution d. Marine pollution ¢. Noise pollution f.
Thermal pollution g. Nuclear hazards. Solid Waste Management: causes. effeets and contral measures of urban
and industrial wastes. Role of an individual in preyention ol pollution.
Social Issues and the Environment: From Unsustainable (o Sustainable development. urban problems refated to
energy. Water conservation. rain water harvesting. and’ watershed management. Environmental ethics: Issues
and possible solutions. climate change. global warming. acid rain. ozone layer depletion. nuclear accidents and
holocaust. dies. Wasteland reclamation. Consumerism and waste products. Lnvironment Protection Act. Air
(Prevention and Control of Pollution) Act. Water (Prevention and control of Pollution) Act. Wildlife Protection
Act. Forest Conservation Acl. Issues involved in enforéement ol environmentad legislation, Public awareness.
Human Population and the Environment: population growth. variation among nations. population explosion.
Family Welfare Programme. Environment and human health: Human Rights. Value Fducation. HIN/AIDS,

Women and Child Weltare. Role of Information Technology in Environment and human health
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Course title : Renewable Energy and Green Technology Credit:2(1+1)
Theory

Classification of energy sources. contribution of these of sources in agricultural sector. Familiarization
with biomass utilization for biofuel production and their application. Familiarization with types of biogas
plants and gasifiers. biogas. bioalcohol. biodiesel and bio-oil production and their utilization as bioenergy
resource, introduction of solar energy. collection and their application. Familiarization with solar energy
gadgets: solar cooker. solar water heater, application of solar energy: solar drying. solar pond. solar
distillation. solar photovoltaic system and their application. introduction of wind energy and their
application.

Practical

Familiarization with renewable energy gadgets. To study biogas plants. To study gasifier. To study the
production process of biodiesel. To study briquetting machine. To study the production process of bio-
fuels. Familiarization with different solar energy gadgets. To study solar photovoltaic system: solar light,
solar pumping. solar fencing. To study solar cooker. To study solar drying system. To study solar
distillation and solar pond.

Course title : Renewable Energy and Green Technology Credit:2(1+1)
Theory

Classification of energy sources

Familiarization with
biomass utilization for biofuel production and their application. Familiarization with types of biogas
plants and gasifiers. bioalcohol. biodiesel and bio-oil production and their utilization as bioenergy

t=2,

source. introduction of solar energy. collection and their application

Familiarization with solar energy gadgets: solar cooker. solar water heater. application of solar

energy: solar drying. solar pond. solar distillation. solar photovoltaic svstem and their application.
mtroduction of wind energy and their application E

Practical

Familiarization with renewable energy gadgets. To study biogas plants. To study gasifier, o study the
production process of biodiesel. To study briquetting machine. To study the production process of bio-
fuels. Familiarization with different solar energy gadgets, To study solar photovoltaic system: solar light,
solar pumping, solar fencing. To study solar cooker. To study solar drying system. To study solar
distillation and solar pond.
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Course title : Post-harvest Management and Value Addition of Fruits and Vegetables
Credit: 2(1+1)

Theory

Importance of post-harvest processing of fruits and vegetables. extent and possible causes of post
harvest losses: Pre-harvest factors affecting postharvest quality. maturity. ripening and changes
occurring during ripening: Respiration and factors affecting respiration rate: Harvesting and field
handling: Storage (ZECC. cold storage. CA. MA. and hypobaric): Value addition concept:
Principles and methods of preservation: Intermediate moisture food- Jam. Jelly. marmalade.
preserve, candy - Concepts and Standards: Fermented and non-fermented beverages. Tomato
products- Concepts and Standards: Drying/ Dehydration of fruits and vegetables — Concept and
methods. osmotic drying. Canning - Concepts and Standards. packaging of products.

Practical

Applications of different types of packaging. containers for shelf life extension. Effect of
temperature on shelf life and quality of produce. Demonstration of chilling and freezing injury in
vegetables and fruits. Fxtraction and preservation of pulps and juices. Preparation of jam. jelly,
RTS. nectar. squash, osmotically dried produets. fruit bar and candy and tomato products. canned
products. Quality evaluation of products -- physico-chemical and sensory. Visit to processing
unit/industry.

Course title : Post-harvest Management and Value Addition of Fruits and Vegetables

Theory

Importance of post-harvest processing of fruits and vegetables. _ Pre-
harvest factors affecting postharvest quality. maturity. ripening and changes occurring during
ripening: Respiration and factors affecting respiration rate: Harvesting and field handling:
Storage (ZFCC. cold storage. CA. MA. and hypobaric): Value addition concept: Principles and
methods of preservation: Intermediate moisture [ood- Jam. jelly. marmalade. preserve. candy
Concepts and Standards: Fermented and non-fermented beverages. Tomato products- Concepts
and Standards: Drying/ Dehydration of fruits and vegetables - Concept and methods. osmotic
drying. Canning - Concepts and Standards. packaging of products.

Practical

Applications of different types of packaging. containers for shelf life extension. Effect of
temperature on shelf life and quality of produce. Demonstration of chilling and freezing injury in
vegetables and fruits. Extraction and preservation of pulps and juices. Preparation of jam. jelly.
RTS. nectar. squash, osmotically dried products. fruit bar and candy and tomato products. canned
products. Quality evaluation of products -- physico-chemical and sensory. Visit to processing
unit/industry,
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Department of Soil Science & Agricultural Chemistry

Sardar Vallabhbhai Patel University of Agriculture & Technology, Meerut — 250 110

Revised Syllabus of UG Programrﬁe— 2022-23

New modified course syllabus (Addition / Deletion) of UG Programme

Old Course as per V" Dean’s committee report

After Modified Course

SAC-111 Fundamentals of Soil Science 3 (2+1)

Theory

Soil as a natural body, Pedological and edaphological
concepts of soil; Soil genesis: soil forming rocks and
minerals; weathering, processes and factors of soil formation;
Soil Profile, components of soil; Soil physical properties: soil-
texture, structure, density and porosity. soil colour,
consistence and plasticity; Elementary knowledge of soil
taxonomy classification and soils of India: Soil water
retention. movement and availability; Soil air. composition,
gasecous exchange, problem and plant growth, Soil
temperature; source, amount and flow of heat in soil; effect on
plant growth, Soil reaction-pH, soil acidity and alkalinity,
buffering. effect of pH on nutrient availability: soil colloids -
inorganic and organic; silicate clays: constitution and
properties: sources of charge; ion exchange, cation exchange
capacity. base saturation; soil organic matter: composition,
properties and its influence on soil properties: humic
substances - nature and properties. Soil pollution - behaviour
of pesticides and inorganic contaminants, prevention and
mitigation of soil pollution.

Practical

Study of soil profile in field. Study of soil sampling tools.
collection of representative soil sample, its processing and

SAC-111

Theory

Soil as a natural body. Pedological and edaphological
concepts of soil; Soil genesis: soil forming rocks and
minerals; weathering, processes and factors of soil formation;
Soil Profile, components of soil; Soil physical properties: soil-
texture, structure, density and porosity, soil colour,
consistence and plasticity; Elementary knowledge of soil
taxonomy classification and soils of India; Soil water
retention, movement and availability: Soil air, composition,
gaseous exchange, problem and plant growth, Soil
temperature; source, amount and flow of heat in soil; effect on
plant growth, Soil reaction-pH, soil acidity and alkalinity,
buffering, effect of pH on nutrient availability; soil colloids -
inorganic and organic; silicate clays: constitution and
properties; sources of charge: ion exchange, cation exchange
capacity, base saturation; soil organic matter: composition,
properties and its influence on soil properties; humic
substances - nature and properties.

Practical

Study of soil profile in ficld. Study of soil sampling tools.
collection of representative soil sample. its processing and
storage. Study of soil forming rocks and minerals.
Determination of soil density. moisture content and porosity.

Fundamentals of Soil Science 3 (2+1)

/gé’cau

College\@ﬁA—g-ricuHure




storage. Study of.. soil forming rocks and minerals.

Determination of soil density. moisture content and porosity. |
Determination of soil texture by feel and Bouyoucos Methods. |
Studies of capillary rise phenomenon of water in soil column !

and water movement in soil. Determination of soil pH and
electrical conductivity. Determination of cation exchange
capacity of soil. Study of soil map. Determination of soil
colour. Demonstration of heat transfer in soil. Estimation of
organic matter content of soil.

AP T R e AL e .
Determination of soil texture by feel and Bouyoucos Methods. |

Studies of capillary rise phenomenon of water in soil column |
and water movement in soil. Determination of soil pH and !
clectrical conductivity. Determination of cation exchange |
capacity of soil. Study of soil map. Determination of soil
colour. Demonstration of heat transfer in soil. Estimation of
organic matter content of soil.

SAC-311 Manures, Fertilizers and Soil Fertility
Management 3(2+1)

Theory

Introduction and importance of organic manures, properties

and methods of preparation of bulky and concentrated
manures. Green/leaf manuring. Fertilizer recommendation
approaches. Integrated nutrient management. Chemical
fertilizers: classification, composition and properties of major
nitrogenous. phosphatic. potassic fertilizers. secondary &
micronutrient fertilizers, Complex fertilizers, nano fertilizers
Soil amendments, Fertilizer Storage, Fertilizer Control Order.
History of soil fertility and plant nutrition. Criteria of
essentiality. role, deficiency and toxicity symptoms of
essential plant nutrients, Mechanisms of nutrient transport to
plants, factors affecting nutrient availability to plants.

Chemistry of soil nitrogen. phosphorus, potassium, calcium, |
magnesium.  sulphur and micronutrients. Soil fertility |
evaluation, Soil testing. Critical levels of different nutrients in |
soil. Forms of nutrients in soil, plant analysis, rapid plant |
tissue tests. Indicator plants.

Methods of  fertilizer |
recommendations 1o Crops.

Factor influencing nutrient use |

SAC-311 Manures, Fertilizers and Soil Fertility
Management 3(2+1)

Theory

Introduction and importance of organic manures, bulky and
concentrated manures, Preparation methods of organic
manures. Green/leaf manuring and locally available organic
sources. Integrated nutrient management. Chemical fertilizers:
classification, composition and properties of  major
nitrogenous, phosphatic. potassic fertilizers. secondary &
micronutrient fertilizers, Complex fertilizers. nano fertilizers,
Fertilizer Control Order. History of soil fertility and plant
nutrition. Criteria of essentiality. role, deficiency and toxicity
symptoms  of essential plant nutrients, (Classification of
I‘ssential Elements. Forms of nutrient for plan absorption.
Movement of plant nutrients from soil to plant roots Chemistry
of soil nitrogen, phosphorus, potassium, calcium, magnesium,
sulphur and micronutrients. Soil fertility evaluation. Soil
testing. Critical levels of different nutrients in soil. plant
analysis. rapid plant tissue 1ests. Indicator plants. Methods ofi
fortilizer recommendations to crops. Factor influencing |
gul_rigﬂ_}@c efficiency (NUE), mclhudiuj 3&_1)_@1_0&_’1_&011 undc_rj
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c?ﬁaeﬁgyw(ffﬁ}. methods of applica—t_i-bus-{;ndcr rainfed and |

irrigated conditions.

Practical
Introduction of analytical instruments and their principles,
calibration and applications, Colorimetry and flame

photometry. Estimation of soil organic carbon, Estimation of
alkaline hydrolysable N in soils. Estimation of soil extractable
P in soils. Estimation of exchangeable K; Ca and Mg in soils .
Estimation of soil extractable S in soils.. Estimation of DTPA
extractable Zn in soils. Estimation of N in plants. Estimation
of P in plants. Estimation of K in plants. Estimation

of S in plants.

rainfed and irrigated conditions.

Practical
Introduction of analytical instruments and their principles.
calibration and applications, Colorimetry and flame

photometry. Estimation of soil organic carbon, Estimation of
alkaline hydrolysable N in soils. Estimation of soil extractable
P in soils. Estimation of exchangeable K; Ca and Mg in soils.
Estimation of soil extractable S in soils. Estimation of DTPA
extractable Zn in soils. Estimation of N in plants. Estimation
of P in plants. Estimation of K in plants. Estimation of S in

¢ recommendation approaches. Soil
Mechamsms of nutrient transport to plants,

amendments,
factors affectmg nutnent ava:labthty to plants. Forms of
nutrients in p

plant nutrients from soil to plant roots, Forms of nutrient for
plant absorption .Classification of Essential Elements

SAC-221 Problematic Soils and their Management (New)
2(2+0) :

Theory

Soil quality and health, Distribution of Waste land and
problem soils in India. Their categorization based on
properties. Reclamation and management of Saline and sodic
soils, Acid soils. Acid Sulphate soils, Eroded and Compacted
soils, Flooded soils. Polluted soils. Irrigation water — quality
and standards, utilization of saline water in agriculture.
Remote sensing and GIS in diagnosis and management of
problem soils. Multipurpose tree species, bio remediation
through MPTs of soils, land capability and classification. land
suitability classification. Problematic soils under different
Agro-ecosystems.

SAC-221 Problematic Soils and their Management (New)
2(2+0)

Theory

Soil quality and health, Distribution of Waste land and
problem soils in India. Their categorization based on
properties. Reclamation and management of Saline and sodic
soils, Acid soils, Acid Sulphate soils, Eroded and Compacted
soils, flooded soils, Polluted soils. Irrigation water — quality
and standards, utilization of saline water in agriculture.
Remote sensing and GIS in diagnosis and management of
problem soils.
through MPTs of soils,
land suitability classification.

Multipurpose tree species, bio remediation |
Land capability and classification, !
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Deletion: Problematic soils under different Agro-ecosystems. *

" TSAC-121 Agricultural Microbiology 2(1+1)

Theory
Introduction. Microbial world: Prokaryotic and eukaryotic

microbes. Bacteria: cell structure, chemoautotrophy. photo
autotrophy, growth. Bacterial genetics: Genetic recombination
transformation, conjugation and transduction, plasmids,
transposon.Role of microbes in soil fertility and crop
production: Carbon, Nitrogen, Phosphorus and Sulphur cycles.
Biological nitrogen fixation- symbiotic, associative and
asymbiotic. Azolla, blue green algae and mycorrhiza.
Rhizosphere and phyllosphere. Microbes in human welfare:
silage production, biofertilizers, ~biopesticides, biofuel
production and biodegradation of agro-waste.

Practical

Introduction to microbiology laboratory and its equipments;

Microscope- parts, principles of microscopy, resolving power
and numerical aperture. Methods of sterilization. Nutritional
media and their preparations. Enumeration of microbial
population in soil- bacteria. fungi, actinomycetes. Methods of
isolation and purification of microbial cultures. Isolation of

Rhizobium from legume root nodule. Isolation of Azorobacter

from soil. Isolation of Azospirillum from roots. Isolation of

| BGA. Staining and microscopic examination of microbes.

=
|

SAC-121 ::\gricultural Mierobiclogy 2(1+1)

Theory

Introduction. Microbial world: Prokaryotic and eukaryotic
microbes. Bacteria: cell structure, chemoautotrophy, photo
autotrophy, growth. Bacterial genetics: Genetic recombination
transformation, conjugation and transduction. plasmids,
transposon.Role of microbes in soil fertility and crop
production: Carbon, Nitrogen, Phosphorus and Sulphur cycles.
Biological nitrogen fixation- symbiotic, associative and
asymbiotic. Azolla, blue green algae and mycorrhiza.
Rhizosphere and phyllosphere. Microbes in human welfare:
silage production, biofertilizers.

Practical

[ntroduction to microbiology laboratory and its equipments;
Microscope- parts, principles of microscopy. resolving power
and numerical aperture. Methods of sterilization. Nutritional
media and their preparations. Enumeration of microbial
population in soil- bacteria, fungi, actinomycetes. Methods of
isolation and purification of microbial cultures. Isolation of
Rhizobium from legume root nodule. Isolation of Azotobacter
from soil. Isolation of Azospirillum from roots. Isolation of

BGA. Staining and microscopic examination of microbes.
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SAC-222 Agrochemicals 3 (2+1)

Theory

An introduction to agrochemicals, their type and role in
agriculture, effect on environment, soil, human and animal
health, merits and demerits of their uses in agriculture,
management of agrochemicals for sustainable agriculture.
Herbicides-Major classes, properties and important herbicides.
Fate of herbicides. Fungicides - Classification — Inorganic
fungicides - characteristics, preparation and use of sulfur and
copper, Mode of action-Bordeaux mixture and copper
oxychloride. Organic fungicidess Mode of action-
Dithiocarbamates-characteristics, preparation and use of Zineb
and maneb. Systemic fungicides- Benomyl, carboxin,
oxycarboxin, Metalaxyl, Carbendazim, characteristics and use.
Introduction and classification of insecticides: inorganic and
organic insecticides Organochlorine, Organophosphates,
Carbamates,  Synthetic pyrethroids, = Neonicotinoids,
Biorationals, Insecticide Act and rules, Insecticides banned,
withdrawn and restricted use, Fate of insecticides in soil &
plant. IGRs Biopesticides, Reduced risk insecticides,
Botanicals, plant and animal systemic insecticides their
characteristics and uses. Fertilizers and their importance.
Nitrogenous fertilizers: Feedstocks and Manufacturing of
ammonium sulphate, ammonium nitrate, ammonium chloride,
urea. Slow release N-fertilizers. Phosphatic fertilizers:
feedstock and manufacturing of single superphosphate.
Preparation of bone meal and basic slag. Potassic fertilizers:
Natural sources of potash, manufacturing of potassium
chloride, potassium sulphate and potassium nitrate. Mixed and
complex fertilizers: Sources and compatibility—preparation of
major, secondary and micronutrient mixtures. Complex
fertilizers: Manufacturing of ammonium  phosphates.

{ nitrophosphates and NPK complexes. Fertilizer control order. {

SAC-222 Agrochemicals 3 (2+1)

| Theory

An introduction to agrochemicals, their type and role in
agriculture, effect on environment, soil, human and animal
health, merits and demerits of their uses in agriculture,
management of agrochemicals for sustainable agriculture.

Herbicides-Major classes, properties and important herbicides.
Fate of herbicides. Fungicides - Classification — Inorganic
fungicides - characteristics, preparation and use of sulfur and
copper, Mode of action-Bordeaux mixture and copper
oxychloride. Organic fungicides- Mode of action-
Dithiocarbamates-characteristics, preparation and use of Zineb
and maneb. Systemic fungicides- Benomyl, carboxin,
oxycarboxin, Metalaxyl, Carbendazim, characteristics and use.
Introduction and classification of insecticides: inorganic and
organic insecticides Organochlorine, Organophosphates,
Carbamates,  Synthetic  pyrethroids, = Neonicotinoids,
Biorationals, Insecticide Act ana rules, Insecticides banned,
withdrawn and restricted use, Fate of insecticides in soil &
plant. IGRs Biopesticides, Reduced risk insecticides,
Botanicals, plant and animal systemic insecticides their
characteristics and uses. Fertilizers and their importance.
Nitrogenous fertilizers: Feedstocks and Manufacturing of
ammonium sulphate, ammonium nitrate, ammonium chloride,
urea. Slow reiease N-fertilizers. Phosphatic fertilizers:
feedstock and manufacturing of single superphosphate.
Preparation of bone meal and basic slag. Potassic fertilizers:
Natural sources of potash, manufacturing of potassium
chloride, potassium sulphate and potassium nitrate. Mixed and
complex fertilizers: Sources and compatibility—preparation of
major, secondary and micronutrient mixtures. Complex
fertilizers: Manufacturing of ammonium  phosphates,
nitrophosphates and NPK complexes. Fertilizer control order.




Rhizobium and Frankia: Cynobacterial
AM mycorrhiza and ectomycorhiza. Nitrogen fixation frees
living and symbiotic nitrogen fixation. Mechanism of
phosphate solubilization and phosphate mobilization, K
solubilization. Production technology: Strain  selection,
sterilization, growth and fermentation, mass production of
carrier based and liquid biofertiizers. FCO specifications and
quality control of biofertilizers. Application technology for
seeds, seedlings, tubers, sets etc. Biofertilizers -Storage, shelf
life, quality control and marketing. Factors influencing the
efficacy of biofertilizers.

Practical

Isolation and purification of important
Trichoderma Pseudomonas, Bacillus, Metarhyzium ete. and its
production. Identification of important botanicals. Visit to
biopesticide laboratory in nearby area. Field visit to explore
naturally infected cadavers, Identificatiori of
entomopathogenic entities in field condition. Quality control
of biopesticides. Isolation and purification of Azospirillum |,
Azotobacter, Rhizobium. P-solubilizers and cyanobacteria.
Mass  multiplication and  inoculums production of
biofertilizers. Isolation of AM fungi -Wet sieving method and
sucrose gradient method. Mass production of AM inoculants.

biofertilizers- | Rhizobium
| Anabaena, Nostoc, Hapalosiphon and fungal biofertilizers- |

biopesticides:

and Frankia; Cynobacterial biofenilizers-g
Anabaena. Nostoe, Hapalosiphon and fungal biofertilizers- :
AM mycorrhiza and ectomycorhiza. Mechanism of phosphate
solubilization and phosphate mobilization, K solubilization.
Production technology: Strain selection, sterilization, growth
and fermentation, mass production of carrier based and liquid
biofertiizers. FCO specifications and quality control of
biofertilizers. Application technology for seeds, seedlings,
tubers, sets etc. Biofertilizers -Storage, shelf life, quality
control and marketing. Factors influencing the efficacy of
biofertilizers.

Practical

Isolation and purification of important biopesticides:
Trichoderma Pseudomonas, Bacillus, Metarhyzium etc. and its
production. Identification of important botanicals. Visit to
biopesticide laboratory in nearby area. Field visit to explore
naturally infected cadavers. Identification of
entomopathogenic entities in field condition. Quality control
of biopesticides. Isolation and purification of Azospirillum ,
Azotobacter, Rhizobium, P-solubilizers and cyanobacteria.
Mass  multiplication and inoculums production of
biofertilizers. Isolation of AM fungi -Wet sieving method and
sucrose gradient method. Mass production of AM inoculants.

s and bio-fertilizer lab / industry

Addition: visit of bio
/ institute.

\
(Satendra Kumar) :
Prof. & Head
SSAC
Head |
Deptt of Soill Science & Agricultural Chemistry
ﬂ.y.l’. Uni. of Ag. &MMmfZSOIIO
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U.G. Courses of the Department of Genetics
and Plant breeding

S.No. | Course code | Name of the coursre : | Credit hours

A. College of Agriculture (B.Sc. Hons. Ag.)

1 GPB 121 Fundamentals of Genetics 3(2+1)

2 GPB 221 Principles of Seed Technology 3(2+1)

3 GPB 211 Fundamentals of Plant Breeding 3(2+1)

4 GPB 311 Crop Improvement-I for kharif Crops 2(1+1)

5 GPB 321 Crop Improvement-II for »abi Crops 2(1+1)

6 UGE 223 Commercial Plant Breeding 3(1+2)

B. College of Biotechnology (B.Tech. Biotech.)

7 BTM 111 Basic Genetics (BG) 3(2-0-1)

8 GBP 212 Breeding of Field Crops (BFC) 3(2:41)

9 BTE 310 Seed Production of Field Crops (SPFC) 3(1+2)
(GPB 1.2)

€. College of Horticulture (B.Sc. Horti.)

10 HPB 111 | Principles of Plant Breeding (PPB) | 3(2-0-1)

gy

( Phen i)

Aot progGPD
£nulﬁ;-¢"¢ s F“*jej ’
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Revised Syllabus for UG Degree Programme
(B.Sc. (Hons.) Agriculture)
(As per ICAR Recommendations for U.G. Degree)

Department of Genetics and Plant Breeding
Sardar Vallabhbhai Patel University of Agriculture & Technology Meerut — 250110 (U.P.)



UG Degree Programme (B.Sc. (Hons.) Agriculture) (Genetics and Plant Breeding)

Pre and Post Mendeian concepts of heredity,
Mendelian principles of heredity.Architecture of
chromosome; chromonemata, chromosome matrix,
chromomeres, centromere, secondary constriction and
telomere; special types of chromosomes.Chromosomal
theory of inheritance- cell cycle and cell division- mitosis
and meiosis.Probability and Chisquare.Dominance
relationships, Epistatic interactions with example.
Multiple alleles, pleiotropism and pseudoalleles, Sex
determination and sex linkage, sex limited and sex
influenced traits, Blood group genetics, Linkage and its
estimation, crossing over mechanisms, chromosome
mapping. Structural and numerical variations in
chromosome and their implications, Use of haploids,
dihaploids and doubled haploids in Genetics.Mutation,
classification, Methods of inducing mutations & CIB
technique, mutagenic agents and induction of
mutation.Qualitative & Quantitative traits, Polygenes
and continuous variations, multiple factor hypothesis,
Cytoplasmic  inheritance.Genetic  disorders.Nature,
structure & replication of genetic material. Protein
synthesis, Transcription and translational mechanism of
genetic material, Gene concept: Gene structure,
function and regulation, Lac and Trp operons.

Original syllabus | Add Content | Suggested syllabus
1. GPB 121- Fundamentals of Genetics- Credit hours 3(2+1)
Theory Landmarks of genetics Theory

Landmarks of genetics. Pre and Post Mendelian
concepts of heredity, Mendelian principles of
heredity. Architecture of chromosome; chromonemata,
chromosome matrix, chromomeres, centromere,
secondary constriction and telomere; special types of
chromosomes.Chromosomal theory of inheritance- cell
cycle and cell division- mitosis and meiosis.Probability
and Chisquare.Dominance relationships, Epistatic
interactions with example. Multiple alleles, pleiotropism
and pseudoalleles, Sex determination and sex linkage,
sex limited and sex influenced traits, Blood group
genetics, Linkage and its estimation, crossing over
mechanisms, chromosome mapping. Structural and
numerical variations in chromosome and their
implications, Use of haploids, dihaploids and doubled
haploids in Genetics.Mutation, classification, Methods of
inducing mutations & CIB technique, mutagenic agents
and induction of mutation.Qualitative & Quantitative
traits, Polygenes and continuous variations, multiple
factor hypothesis, Cytoplasmic inheritance.Genetic
disorders.Nature, structure & replication of genetic
material.  Protein  synthesis, Transcription and
translational mechanism of genetic material, Gene
concept: Gene structure, function and regulation, Lac
and Trp operons.

Practical
Study of microscope.Study of cell structure.Mitosis
and Meiosis cell division. Experiments on
monohybrid, dihybrid, trihybrid, test cross and back
cross, Experiments on epistatic interactions
including test cross and back cross, Practice on
mitotic and meiotic cell division, Experiments on
probability and Chi-square test. Determination of

Practical

Study of microscope.Study of cell structure.Mitosis
and Meiosis cell division. Experiments on
monohybrid, dihybrid, trihybrid, test cross and back
cross, Experiments on epistatic interactions
including test cross and back cross, Practice on
mitotic and meiotic cell division, Experiments on

probability and Chi-square test. Determination of
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linkage and crossover analysis (through two point
test cross and three point test cross data).Study on
sex linked inheritance in Drosophila. Study of
models on DNA and RNA structures.

linkage and crossover analysis (through two point
test cross and three point test cross data).Study on
sex linked inheritance in Drosophila. Study of
models on DNA and RNA structures.

2. GPB211-

Fundamentals of Plant Breeding 3(2+1) Credit hours

Theory

Historical development, concept, nature and role of
plant breeding, major achievements and future
prospects; Genetics in relation to plant breeding,
modes of reproduction and apomixes, self-
incompatibility and male sterility- genetic
consequences, cultivar options. Domestication,
Acclimatization and Introduction; Centres of
origin/diversity, components of Genetic variation;
Heritability and genetic advance; Genetic basis and
breeding methods in self- pollinated crops - mass
and pure line selection, hybridization techniques
and handling of segregating population; Multiline
concept. Concepts of population genetics and
Hardy-Weinberg Law, Genetic basis and methods of
breeding cross pollinated crops, modes of selection;
Population improvement Schemes- Ear to row
method, Modified Ear to Row, recurrent selection
schemes; Heterosis and inbreeding depression,
development of inbred lines and hybrids, composite
and synthetic varieties; Breeding methods in
asexually propagated crops, clonal selection and
hybridization; Maintenance of breeding records and
data collection; Wide hybridization and pre-
breeding; Polyploidy in relation to plant breeding,
mutation breeding-methods and uses; Breeding for
important biotic  and abiotic stresses;
Biotechnological tools-DNA markers and marker
assisted selection. Participatory plant breeding;

Activities in Plant Breeding Theory

Historical development, concept, nature, activities in
Plant Breeding and role of plant breeding. Major
achievements and future prospects; Genetics in
relation to plant breeding, modes of reproduction
and apomixes, self-incompatibility and male sterility-
genetic consequences, cultivar options.
Domestication, Acclimatization and Introduction;
Centres of origin/diversity, components of Genetic-
variation; Heritability and genetic advance; Genetic
basis and breeding methods in self- pollinated crops
- mass and pure line selection, hybridization
techniques and handling of segregating population;
Multiline concept. Concepts of population genetics
and Hardy-Weinberg Law, Genetic basis and
methods of breeding cross pollinated crops, modes
of selection; Population improvement Schemes- Ear
to row method, Modified Ear to Row, recurrent
selection schemes; Heterosis and inbreeding
depression, development of inbred lines and
hybrids, composite and synthetic varieties; Breeding
methods in asexually propagated crops, clonal
selection and hybridization; Maintenance of
breeding records and data collection; Wide
hybridization and pre-breeding; Polyploidy in
relation to plant breeding, mutation breeding-
methods and uses; Breeding for important biotic
and abiotic stresses; Biotechnological tools-DNA
markers and marker assisted selection. Participatory
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crop varieties and their control; Maintenance of
genetic purity during seed production, seed quality;
Definition, Characters of good quality seed, different
classes of seed. Foundation and certified seed
production of important cereals, pulses, oilseeds,
fodder and vegetables. Seed certification, phases of
certification, procedure for seed certification, field
inspection. Seed Act and Seed Act enforcement.
Duty and powers of seed inspector, offences and
penalties. Seeds Control Order 1983, Varietal
Identification through Grow Out Test and
Electrophoresis, Molecular and Biochemical test.
Detection of genetically modified crops, Transgene
contamination in “non-GM crops, GM crops and
organic seed production.

Seed drying, processing and their steps, seed
testing for quality assessment, seed treatment, its
importance, method of application and seed
packing. Seed storage; general principles, stages and
factors affecting seed longevity during storage.
Measures for pest and disease control during
storage. Seed marketing: structure and organization,
sales generation activities, promotional media.
Factors affecting seed marketing, Role of WTO and
OECD in seed marketing. Private and public sectors
and their production and marketing strategies.

crop varieties and their control; Maintenance of
genetic purity during seed production, seed quality;
Definition, Characters of good quality seed, different
classes of seed. Foundation and certified seed
production of important cereals, pulses, oilseeds,
fodder and vegetables. Seed certification, phases of
certification, procedure for seed certification, field
inspection. Seed Act and Seed Act enforcement.
Duty and powers of seed inspector, offences and
penalties. Seeds Control Order 1983, Varietal
Identification through Grow Out Test and
Electrophoresis, Molecular and Biochemical test.
History and Development of Seed Industry in India; PPV
& FR Act. Detection of genetically modified crops,
Transgene contamination in non-GM crops, GM
crops and organic seed production.

Seed drying, processing and their steps, seed
testing for quality assessment, seed treatment, its
importance, method of application and seed
packing. Seed storage; general principles, stages and
factors affecting seed longevity during storage.
Measures for pest and disease control during
storage. Seed marketing: structure and organization,
sales generation activities, promotional media.
Factors affecting seed marketing, Role of WTO and
OECD in seed marketing. Private and public sectors
and their production and marketing strategies.

Practical

Seed production in major cereals: Wheat, Rice,
Maize, Sorghum, Bajra and Ragi. Seed production in
major pulses: Urd, Mung, Pigeonpea, Lentil, Gram,
Field bean, pea. Seed production in major oilseeds:
Soybean, Sunflower, Rapeseed, Groundnut and
Mustard. Seed production in important vegetable

Practical

Seed production in major cereals: Wheat, Rice,
Maize, Sorghum, Bajra and Ragi. Seed production in
major pulses: Urd, Mung, Pigeonpea, Lentil, Gram,
Field bean, pea. Seed production in major oilseeds:
Soybean, Sunflower, Rapeseed, Groundnut and
Mustard. Seed production in important vegetable




crops. Seed sampling and testing: Physical purity,
germination, viability, etc. Seed and seedling vigour
test. Genetic purity test: Grow out test and
electrophoresis. Seed certification: Procedure, Field
inspection, Preparation of field inspection report.
Visit to seed production farms, seed testing
laboratories and seed processing plant.

crops. Seed sampling and testing: Physical purity,
germination, viability, etc. Seed and seedling vigour
test. Genetic purity test: Grow out test and
electrophoresis. Seed certification: Procedure, Field
inspection, Preparation of field inspection report.
Visit to seed production farms, seed testing
laboratories and seed processing plant.

4. GPB 311 Crop Improvement —I (Kharif Crops) 2(1+1) Credit Hours

Theory

Centers of origin, distribution of species, wild
relatives in different cereals; pulses; oilseeds; fibres;
fodders and cash crops; vegetable and horticultural
crops; Plant genetic resources, its utilization and
conservation, study of genetics of qualitative and-
quantitative characters Important concepts of
breeding self pollinated, cross pollinated and
vegetatively propagated crops; Major breeding
objectives and procedures including conventional
and modern innovative approaches for development
of hybrids and varieties for yield, adaptability,
stability, abiotic and biotic stress tolerance and
quality (physical, chemical, nutritional); Hybrid seed
production technology in Maize, Rice, Sorghum,
Pearl millet and Pigeonpea, etc. Ideotype concept
and climate resilient crop varieties for future.

and applications of genetic,
cytogenetics and biotechchlogy

Theory

Centers of origin, distribution of species, wild
relatives and applications of genetic, cytogenetics
and biotechchlogy in different cereals; pulses;
oilseeds; fibres; fodders and cash crops; vegetable
and horticultural crops; Plant genetic resources, its
utilization and conservation, study of genetics of
qualitative and quantitative characters; Important
concepts of breeding self pollinated, cross pollinated
and vegetatively propagated crops; Major breeding
objectives and procedures including conventional
and modern innovative approaches for development
of hybrids and varieties for yield, adaptability,
stability, abiotic and biotic stress tolerance and
quality (physical, chemical, nutritional); Hybrid seed
production technology in Maize, Rice, Sorghum,
Pearl millet and Pigeonpea, etc. Ideotype concept
and climate resilient crop varieties for future.

Practical

Floral biology, emasculation and hybridization
techniques in different crop species; viz., Rice, Jute,
Maize, Sorghum, Pearl millet, Ragi, Pigeonpea,
Urdbean, = Mungbean, Soybean, Groundnut,
Seasame, Caster, Cotton, Cowpea, Tobacco, Brinjal,
Okra and Cucurbitaceous crops. Maintenance
breeding of different kharif crops. Handling of

Practical

Floral biology, emasculation and hybridization
techniques in different crop species; viz., Rice, Jute,
Maize, Sorghum, Pearl millet, Ragi, Pigeonpea,
Urdbean, Mungbean, Soybean, Groundnut,
Seasame, Caster, Cotton, Cowpea, Tobacco, Brinjal,
Okra and Cucurbitaceous crops. Maintenance
breeding of different kharif crops. Handling of




germplasm and segregating populations by different
methods like pedigree, bulk and single seed decent
methods; Study of field techniques for seed
production and hybrid seeds production in Kharif
crops; Estimation of heterosis, inbreeding
depression and heritability; Layout of field
experiments; Study of quality characters, donor
parents for different characters; Visit to seed
production plots; Visit to AICRP plots of different
field crops.

germplasm and segregating populations by different
methods like pedigree, bulk and single seed decent
methods; Study of field techniques for seed
production and hybrid seeds production in Kharif
crops; Estimation of heterosis, inbreeding
depression and heritability; Layout of field
experiments; Study of quality characters, donor
parents for different characters; Visit to seed
production plots; Visit to AICRP plots of different
field crops.

5. GPB 321 Crop Improvement —ll (Rabi Crops)

2(1+1) credit Hours

Theory

Centers of origin, distribution of species, wild
relatives in different cereals; pulses; oilseeds; fodder
crops and cash crops; vegetable and horticultural
crops; Plant genetic resources, its utilization and
conservation; study of genetics of qualitative and
quantitative characters; Major breeding objectives
and procedures including conventional and modern

- innovative approaches for development of hybrids.

and varieties for yield, adaptability, stability, abiotic
and biotic stress tolerance and quality (physical,
chemical, nutritional); Hybrid seed production
technology of rabi crops. Ideotype concept and
climate resilient crop varieties for future.

and applications of genetic,
cytogenetics and biotechchlogy

Theory

Centers of origin, distribution of species, wild
relatives and applications of genetic, cytogenetics
and biotechchlogy in different cereals; pulses;
oilseeds; fodder crops and cash crops; vegetable and
horticultural crops; Plant genetic resources, its
utilization and conservation; study of genetics of
qualitative and quantitative characters; Major
breeding . objectives and procedures including
conventional and modern innovative approaches for
development of hybrids and varieties for vyield,
adaptability, stability, abiotic and biotic stress
tolerance and quality (physical, chemical,
nutritional); Hybrid seed production technology of
rabi crops. Ideotype concept and climate resilient

crop varieties for future.
Practical Practical
Floral biology, emasculation and hybridization Floral biology, emasculation and hybridization

techniques in different crop species namely Wheat,
Oat, Barley, Chickpea, Lentil, Field pea, Rajma, Horse
gram, Rapeseed Mustard, Sunflower, Safflower,
Potato, Berseem. Sugarctane, Tomato, Chilli, Onion;
Handling of germplasm and segregating populations

techniques in different crop species namely Wheat,
Oat, Barley, Chickpea, Lentil, Field pea, Rajma, Horse
gram, Rapeseed Mustard, Sunflower, Safflower,
Potato, Berseem. Sugarcane, Tomato, Chilli, Onion;
Handling of germplasm and segregating populations
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by different methods like pedigree, bulk and single
seed decent methods; Study of field techniques for
seed production and hybrid seeds production in Rabi
crops; Estimation of heterosis, inbreeding
depression and heritability; Layout of field
experiments; Study of quality characters, study of
donor parents for different characters; Visit to seed
production plots; Visit to AICRP plots of different
field crops

by different methods like pedigree, bulk and single
seed decent methods; Study of field techniques for
seed production and hybrid seeds production in Rabi
crops; Estimation of heterosis, inbreeding
depression and heritability; Layout of field
experiments; Study of quality characters, study of
donor parents for different characters; Visit to seed
production plots; Visit to AICRP plots of different
field crops

6. UGE 22

3 Commercial Plant Breeding 3(1+2) Credit Hours

Theory

Types of crops and modes of plant reproduction.Line
development and maintenance breeding in self and
cross pollinated crops (A/B/R and two line system)
for development of hybrids and seed
production.Genetic purity test of commercial
hybrids. Advances in hybrid seed production of
maize, rice, sorghum, pearl millet, castor, sunflower,
cotton pigeon pea, Brassica etc. Quality seed
production of vegetable crops under open and
protected environment. Alternative strategies for
the development of the line and cultivars: haploid
inducer, tissue  culture  techniques and
biotechnological tools. IPR issues in commercial
plant breeding: DUS testing and registration of
varieties under PPV & FR Act. Variety testing, release
and notification systems in India. Principles and
techniques of seed production, types of seeds,
quality testing in self and cross pollinated crops.

An Overview on Commercial
Plant Breeding.

Theory

An Overview on Commercial Plant Breeding. Types
of crops and modes of plant reproduction.Line
development and maintenance breeding in self and
cross pollinated crops (A/B/R and two line system)
for development of hybrids and seed
production.Genetic purity test of commercial
hybrids. Advances in hybrid seed production of
maize, rice, sorghum, pearl millet, castor, sunflower,
cotton pigeon pea, Brassica etc.. Quality seed
production of vegetable crops under open and
protected environment. Alternative strategies for
the development of the line and cultivars: haploid
inducer, tissue  culture  techniques and
biotechnological tools. IPR issues in commercial
plant breeding: DUS testing and registration of
varieties under PPV & FR Act. Variety testing, release
and notification systems in India. Principles and
techniques of seed production, types of seeds,
quality testing in self and cross pollinated crops.

Practical

Floral biology in self and cross pollinated species,
selfing and crossing techniques. Techniques of seed
production in self and cross pollinated crops using

Practical

Floral biology in self and cross pollinated species,
selfing and crossing techniques. Techniques of seed
production in self and cross pollinated crops using
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A/B/R and two line system. Learning techniques in
hybrid seed production using male-sterility in field
crops. Understanding the difficulties in hybrid seed
production, Tools and techniques for optimizing
hybrid seed production. Concept of rouging in seed
production plot.Concept of line its multiplication
and purification in hybrid seed production.Role of
pollinators in hybrid seed production.Hybrid seed
production techniques in sorghum, pearl millet,
maize, rice, rapeseed-mustard, sunflower, castor,
pigeon pea, cotton and vegetable crops.Sampling
and analytical procedures for purity testing and
detection of spurious seed. Seed drying and storage
structure-in quality seed management. Screening
techniques during seed processing viz., grading and
packaging. Visit to public private seed production
and processing plants.

A/B/R and two line system. Learning techniques in
hybrid seed production using male-sterility in field
crops. Understanding the difficulties in hybrid seed
production, Tools and techniques for optimizing
hybrid seed production. Concept of rouging in seed
production plot.Concept of line its multiplication
and purification in hybrid seed production.Role of
pollinators in hybrid seed production.Hybrid seed
production techniques in sorghum, pearl millet,
maize, rice, rapeseed-mustard, sunflower, castor,
pigeon pea, cotton and vegetable crops.Sampling
and analytical procedures for purity testing and
detection of spurious seed. Seed drying and storage
structure in quality seed management. Screening
techniques during seed processing viz., grading and
packaging. Visit to public private seed production
and processing plants.
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UG

Present Syllabus Matter
Plant PathologyPPA-121 Fundamentals of Plant Pathology Plant PathologyPPA-121 Fundamentals of Plant Pathology
Theory 4(3+1) Theory 4(3+1)

Introduction; Importance of plant diseases, scope and objectives of Plant
Pathology. History of Plant Pathology with special reference to Indian
work. Terms and concepts in Plant Pathology. Pathogenesis, disease
triangle and tetrahedron and classification of plant diseases. Important
plant pathogenic organisms, fungi, bacteria, fastidious phanerogamic
parasites and nematodes with examples of diseases caused by them.
Diseases and symptoms due to abiotic causes. Fungi, general characters,
definition of fungus, somatic structures, types of fungal thalli, fungal
tissues, modifications of thallus, reproduction (asexual and sexual).
Nomenclature, Binomial system of nomenclature, rules of nomenclature,
classification of fungi. Key to divisions, sub divisions, orders and
classes. Bacteria and mollicutes: general morphological characters. Basic
methods of classification and reproduction, Viruses. nature & properties,
structure and transmission. Study of phanerogamic plant parasites.
Nematodes: General morphology and reproduction, nematodes.
Liberation/ dispersal and survival of plant pathogens. Role of enzymes,
toxins and growth regulators in disease development. Defense
mechanism in  plants. Epidemiology: Factors affecting disease
development. Classification and formulations of fungicides and
antibiotics.

Practical

Acquaintance with various laboratory equipments and microscopy.
Collection and preservation of disease specimen. Preparation of media,
isolation and Koch's postulates. General study of different structures of
fungi. Study of symptoms of various plant diseases. Study of
representative fungal genera. Staining and identification of plant
pathogenic bacteria. Transmission of plant viruses. Study of
phanerogamic plant parasites. Study of morphological features and
identification of plant parasitic nematodes. Sampling and extraction of
nematodes from soil and plant material, preparation of nematode
mounting. Study of fungicides and their formulations. Methods of
pesticide application and their safe use. Calculation of fungicide sprays

concentrations.

Introduction: Importance of plant diseases, scope and objectives of Plant
Pathology. History of Plant Pathology with special reference to Indian
work. Terms and concepts in Plant Pathology. Pathogenesis, disease
triangle and tetrahedron and classification of plant diseases. Important plant
pathogenic organisms, fungi, bacteria, fastidious phanerogamic parasites
and nematodes with examples of diseases caused by them. Diseases and
symptoms due to abiotic causes. Fungi, general characters, definition of
fungus, somatic structures, types of fungal thalli, fungal tissues,
modifications of thallus, reproduction (asexual and sexual). Nomenclature,
Binomial system of nomenclature, rules of nomenclature, classification of
fungi. Key to divisions, sub divisions, orders and classes. Bacteria and
mollicutes: general morphological characters. Basic methods of
classification and reproduction, viruses, general characteristics, properties,
structure, transmission, symptoms, management and important plant viral
disease. Study of phanerogamic plant parasites. Nematodes: General
characteristics, morphology, reproduction, important nematodes disease and
nematodes management practices, Liberation/ dispersal and survival of
plant pathogens. Role of enzymes, toxins and growth regulators in disease
development. Defense mechanism in plants. Epidemiology: Factors
affecting disease development. Classification and formulations of
fungicides and antibiotics.

Practical

Acquaintance with various laboratory equipments and microscopy.
Collection and preservation of disease specimen. Preparation of media,
isolation and Koch's postulates. General study of different structures of
fungi. Study of symptoms of various plant discases. Study of representative
fungal genera. Staining and identification of plant pathogenic bacteria.
Transmission of plant viruses. Study of phanerogamic plant parasites. Study
of morphological features and identification of plant parasitic nematodes.
Sampling and extraction of nematodes from soil and plant material,
preparation of nematode mounting, Study of fungicides and their
formulations, Methods of pesticide application and their safe use.

Calculation of fungicide sprays concentrations.

PPA-211 Diseases of Field & Horticultural Crops & their
Management-1
Theory 3(2+1)
Symptoms, etiology, disease cycle and management of major diseases of
following crops: Field Crops: Rice: blast, brown spot, bacterial blight,
sheath blight, false smut, khaira and tungro, Maize: stalk rots, downy
mildew, Serghum: smuts, Bajra downy mildew and ergot; Groundnut:
early and late leaf spots, GNBN

Soybean: Rhizoctonia blight, bacterial spot, and mosaic; Pigeonpea:
Phytophthora blight, wilt and sterility mosaic, Cercospora leaf spot, web
blight and yellow mosaic; Till: Phytophora blight phyllody, Barley:
covered smut, stripe disease; Tobacco: TMV mosaic. Horticultural
Crops: Guava: wilt and anthracnose; Banana: Panama wilt, bacterial wilt,

Sigatoka and bunchy top;Papaya: foot rot, leaf curl, Pomegranate:

PPA-211 Diseases of Field & Horticultural Crops & their
Management-1
Theory 3(2+1)

Symptoms, etiology, disease cycle and management of major diseases of
following crops: Field Crops: Rice: blast, brown spot, bacterial blight,
sheath blight, false smut, bakanae, khaira and tungro; Maize: stalk rots,
downy mildew, Sorghum: smuts, Bajra smut, downy mildew and ergot;
Groundnut: early and late leaf'spots, GNBN

Soybean: Rhizoctonia blight, bacterial spot, and mosaic; Pigeonpea:
Phytophthora blight, wilt and sterility mosaic, Cercospora leaf spot, web
blight and yellow mosaic; Till: Phytophora blight phyllody, Barley: covered
smut, stripe disease; Tobacco: TMV mosaic. Horticultural Crops: Guava:
wilt and anthracnose; Banana: Panama wilt, bacterial wilt, Sigatoka and
bunchy top;Papaya: foot rot, leaf curl, Pomegranate: bacterial blight,




Fcterial blight, Cruciferous vegetables: Alternaria leaf spot and black
rot, Brinjal: Phomopsis blight and fruit rot and Sclerotinia blight;
Tomato: early and late blight, buck eye rot and leaf curl and mosaic;
Okra: Yellow Vein Mosaic; Beans: anthracnose and bacterial blight;
Ginger: soft rot; Colocasia: Phytophthora blight, Coconut: wilt and bud
rot, Tea: blister blight; Coffee: rust

Practical

Identification and histopathological studies of selected diseases of field
and horticultural crops covered in theory. Field visit for the diagnosis of

field problems. Collection and preservation of plant diseased specimens
for Herbarium; Note: Students should submit 50 pressed and well-
mounted specimens.

PPA-312 Principles of Integrated Pest and Di

sease Management

Theory 3(2+1)

Categories of insect pests and diseases, IPM: Introduction, history,

importance, concepts, principles and tools of IPM. Economic importance

of insect pests, diseases and pest risk analysis. Methods of detection and

diagnosis of insect pest and diseases. Calculation and dynamics of
economic injury level and importance of Economic threshold level.
Methods of control: Host plant resistance, cultural, mechanical, physical,
legislative, biological and chemical control. Ecological management of
crop environment. Introduction to conventional pesticides for the insect
pests and disease management. Survey surveillance and forecasting of
Insect pest and diseases. Development and validation of IPM module.
Implementation and impact of IPM (IPM module for Insect pest and
disease. Safety issues in pesticide uses. Political, social and legal
implication of IPM. Case histories of important IPM programmes.
Practical

Methods of diagnosis and detection of various insect pests, and plant
diseases, Methods of insect pests and plant disease measurement,
Assessment of crop yield losses, calculations based on economics of
|PM_Identification of biocontrol agents, different predators and natural
Mass

Trichogramma, NPV etc. Identification and nature of damage of

enemies. multiplication  of Trichoderma, Pseudomonas,
important insect pests and diseases and their management. Crop (agro-
ecosystem) dynamics of a selected insect pest and diseases. Plan &
assess preventive strategies (IPM module) and decision making. crop
monitoring attacked by insect, pest and diseases. Awareness campaign at

farmers fields.

Beans:
Phytophthora blight, Coconut: wilt and bud rot, Tea: blister blight; Coffee:

PPA/ENT-312 Principles of Integrated Pest and Disease Mana
Theory

Cruciferous vegetables: Alternaria leaf spot and black rot, Brinjal:
Phomopsis blight and fruit rot and Sclerotinia blight; Tomato: early and late
blight, buck eye rot and leaf curl and mosaic; Okra: Yellow Vein Mosaic,

anthracnose and bacterial blight, Ginger: soft rot; Colocasia:

rust

Practical

Identification and histopatholagical studies of selected discases of field and
horticultural crops covered in theory. Field visit for the diagnosis of field
problems. Collection and preservation of plant diseased specimens for
Herbarium; Note: Students should submit 50 pressed and well-mounted

specimens.

gement
3(2+1)
Categories of insect pests and diseases, IPM: Introduction, history,
importance, Concepts, principles and tools of TPM. Economic importance of
insect pests, diseases and pest risk analysis. Methods of detection and
diagnosis of insect pest and diseases. Calculation and dynamics of
economic injury level and importance of Economic threshold level.
Methods of control: Host plant resistance, cultural, mechanical, physical,
legislative, biological and chemical control. Ecological management of crop
environment. Introduction t0 conventional pesticides for the insect pests
and disease management. Survey surveillance and forecasting of Insect pest
and diseases. Development and validation of IPM module. Implementation
and impact of IPM (IPM module for Insect pest and disease). Safety issues
in pesticide uses. Political, social and legal implication of IPM. Case
histories of important [PM programmes.
Practical
Methods of diagnosis and detection of various insect pests, and plant
discases, Methods of insect pests and plant disease measurement,
Assessment of crop yield losses, calculations based on economics of IPM,
Identification of biocontrol agents, different predators and natural enemies.
Mass multiplication of Trichoderma, Pseudomonas, Trichogramma,
Metarhizium, NPV etc. Identification and nature of damage of important
insect pests and diseases and their management. Crop (agro-ecosystem)
dynamics of a selected insect pest and diseases. Plan & assess preventive
strategies (IPM module) and decision making. Crop monitoring attacked by

insect, pest and diseases. Awareness campaign at farmers fields.

PPA-321 Diseases of Field & Horticultural Crops & their

Management-1I

Theory 3(2+1)
Symptoms, etiology, disease cycle and management of following
diseases:

Field Crops:

Wheat: rusts, loose smut, karnal bunt, powdery mildew, alternaria blight,
and ear cockle; Sugarcane: red rot, smut, wilt, grassy shoot,Sunflower
Sclerotinia stem rot and Alternaria blight,; Mustard: Alternaria blight,
white rust, downy mildew and Sclerotinia stem rot; Gram: wilt, grey
mould and Ascochyta blight, Lentil: rust and wilt, Cotton: vascular wilt,

and black arm; Pea: downy mildew, powdery mildew and rust.

PPA-321 Discases of Field & Horticultural Crops & their
Management-11
Theory 3(2+1)

Symptoms, etiology, disease cycle and management of following diseases:
Field Crops:

Wheat: rusts, loose smut, karnal bunt, powdery mildew, alternaria blight,
and car cockle; Sugarcane: red rof, smut, wilt, pokkahboeng grassy
Mustard:

Alternaria blight, white rust, downy mildew and Sclerotinia stem rot; Gram:

shoot,Sunflower Sclerotinia stem rot and Alternaria blight;
wilt, grey mould and Ascochyta blight, Lentil: rust and wilt, Cotton:
vascular wilt, and black arm; Pea: downy mildew, powdery mildew and

rust.




Horticultural Crops:

Mango: anthracnose, malformation, bacterial blight and powdery
mildew; Citrus: canker and gummosis:Grape vine: downy mildew,
Powdery mildew and anthracnose; Apple: scab, fire blight, Peach: leaf
curl. Strawberry: leaf spot Potato: carly and late blight, black scurf, leaf
roll, Cucurbits: downy mildew, powdery mildew, wilt, Onion and garlic:
purple blotch, and Stemphylium blight Chillies: anthracnose and fruit rot,
leaf curl, Turmeric: leaf spot Coriander: stem gall Marigold: Botrytis
blight. Rose: dieback, powdery mildew and black leaf spot.

Practical

Identification and histopathological studies of selected diseases of field
and horticultural crops covered in theory. Field visit for the diagnosis of
field problems. Collection and preservation of plant diseased specimens

for herbarium.

Horticultural Crops:

Mango: anthracnose, malformation, bacterial blight and powdery mildew,
red rust; Citrus: canker and gummosis: Grape vine: downy mildew,
Powdery mildew and anthracnose; Apple: scab, fire blight, Peach: leaf curl.
Strawberry: leaf spot Potato: early and late blight, black scurf, leaf roll,
Cucurbits: downy mildew, powdery mildew, wilt, Onion and garlic: purple
blotch, and Stemphylium blight Chillies: anthracnose and fruit rot, leaf curl,
Turmeric: leaf spot Coriander: stem gall Marigold: Botrytis blight.Rose:
dieback, powdery mildew and black leaf spot.

Practical

Identification and histopathological studies of selected diseases of field and
horticultural crops covered in theory. Field visit for the diagnosis of field
problems. Collection and preservation of plant diseased specimens for

herbarium.




M.Se.

Present Syllabus Modified Syllabus
1 Mycology 1 Mycology
Course Code : PL PATH 501 Course Code : PL PATH 501
Credit Hours 2] Credit Hours 2241
Theory Theory
Unit 1 Unit 1

Introduction, definition of different terms, basic concepts. Importance of

mycology in agriculture, relation of fungi to human affairs, History of

mycology. Importance of culture collection and herbarium of fungi.

Somatic characters and reproduction in fungi. Modem concept of

nomenclature and classification, Classification of kingdom fungi:

Stramenopila and Protists.

Unit II

The general characteristics of protists and life cycle in the Phyla

Plasmodiophoromycota, Dictyosteliomycota, Acrasiomycota and

Myxomycota. Kingdom Stramenopila: characters and life cycles of respective

genera under Hypochytriomycota, Oomycota and Labyrinthulomycota.

Unit III

Kingdom fungi: General characters, ultrastructure and life cycle patterns

in representative genera under Chytridiomycota, Zygomycota,

Ascomycota; Archiascomycetes, Ascomycetous yeasts,

Pyrenomycetes, Plectomycetes, Discomycetes, Loculoascomycetes,

Erysiphales and anamorphs of ascomycetous fungi.

Unit 1V

Basidiomycota; general characters, mode of reproduction, types of

basidiocarps and economic importance of Hymenomycetes. Uridinales and

Ustilaginales; variability, host specificity and life cycle pattern in rusts

and smuts. Mitosporic fungi; status of asexual fungi, their

teliomorphic  relationships, ~ Molecular characterization of plant
pathogenic fungi.

Practical

* Detailed comparative study of different groups of fungi;

e Collection of cultures and live specimens;

e Saccardoan classification and classification based on conidiogenesis;

e Vegetative structures and different types of fruiting bodies produced by
slime molds,stramenopiles and true fungi;

e Myxomycotina: Fructification, plasmodiocarp, sporangia, plasmodium
and aethalia. OQomycota;

e Somatic and reproductory structures of Pythium, Phytophthora, downy
mildews and Albugo, Zygomycetes: SeXual and aseXual structures of
Mucor, Rhizopus, General characters of VAM fungi. Ascomycetes;
fruiting structures, Erysiphales, and Eurotiales;

e General identification characters of Pyrenomycetes, Discomycetes,
Loculo- ascomycetes and Laboulbenio-mycetes. Basidiomycetes;
characters, ultrastructures and life cycle patterns in Ustilaginomycetes
and Teliomycetes, Deuteromycetes;

e Characters of Hyphomycetes and Coelomycetes and their
teliomorphic and anamorphic states, Collection, preservation,
culturing and identification of plant parasitic fungi;

e Application of molecular approaches and techniques for identification of
fungal pathogens.

Introduction, definition of different terms, basic concepts. Importance

of mycologyin agriculture, relation of fungi to human affairs. History

of mycology. Importanceof culture collection and herbarium of fungi.

Somatic characters and reproduction in fungi. Modem concept of

nomenclature and classification, Classification of kingdom fungi:

Stramenopila and Protists.

Unit II

The general characteristics of protists and life cycle in the Phyla

Plasmodiophoromycota, Dictyosteliomycota,  Acrasiomycota  and

Myxomycota. Kingdom Stramenopila; characters and life cycles of

respective  genera  under  Hypochytriomycota, Oomycota  and

Labyrinthulomycota.

Unit III

Kingdom fungi: General characters, ultrastructure and life cycle patterns

in representative genera under Chytridiomycota, Zygomycota,

Ascomycota; Archiascomycetes, Ascomycetous  yeasts,

Pyrenomycetes, Plectomycetes, Discomycetes,

Loculoascomycetes. Erysiphales and anamorphs of ascomycetous fungi.

Unit IV

Basidiomycota; general characters, mode of reproduction, types of

basidiocarps and economic importance of Hymenomycetes. Uridinales and

Ustilaginales; variability, host specificity and life cycle pattern in

rusts and smuts. Mitosporic fungi; status of aseXual fungi, their

teliomorphic  relationships, Introduction to Edible & Medicinal Fungi

Molecular characterization of plant pathogenic fungi.

Practical

* Detailed comparative study of different groups of fungi;

s Collection of cultures and live specimens;

® Saccardoan  classification and  classification based on
conidiogenesis;

e Vegetative structures and different types of fruiting bodies produced
by slime molds,stramenopiles and true fungi;

* Myxomycotina: Fructification, plasmodiocarp, sporangia, plasmodium
and aethalia. Oomycota;

*  Somatic and reproductory structures of Pythium, Phytophthora, downy
mildewsand Albugo, Zygomycetes: Sexual and asexual structures of
Mucor, Rhizopus, General characters of VAM fungi. Ascomycetes;
fruiting structures, Erysiphales, and Eurotiales;

e General identification characters of Pyrenomycetes, Discomycetes,
Loculo- ascomycetes and Laboulbenio-mycetes, Basidiomycetes:
characters, ultrastructures and  life  cycle patterns  in
Ustilaginomycetes and Teliomycetes, Deuteromycetes;

o Characters of Hyphomycetes and Coelomycetes and their
teliomorphic and anamorphic states, Collection, preservation,
culturing and identification of plant parasitic fungi;

*  Application of molecular approaches and techniques for identification
of fungal pathogens.

o Production Technology of Edible & Medicinal Fungi

2 Plant Virology

Course Code : PL PATH 502
Credit Hours 1 241

Theory

Unit 1

History and economic significances of plant viruses. General and
morphological characters, composition and structure of viruses. Myco-
viruses, arbo and baculo viruses, satellite viruses, satellite RNAs, phages,
viroids and prions. Origin and evolution of viruses and their
nomenclature and classification.

Unit 11

Genome organization, replication in selected groups of plant viruses and
their movement in host. Response of the host to virus infection: biochemical,
physiological, and symptomatical changes. Transmission of viruses and
virus-vector relationship. Isolation and purification of viruses.

Unit III

Detection and identification of plant viruses by using protein and nucleic
acid baseddiagnostic techniques. Natural (R-genes) and engineering
resistance to plant viruses.

Unit 1V

2 Plant Virology

Course Code : PL PATH 502
Credit Hours 1 241

Theory

Unit I

History and economic significances of plant viruses. General and
morphological characters, composition and structure of viruses, satellite
viruses, satellite RNAs, phages, viroids. Origin and evolution of
viruses and their nomenclature and classification.

Unit 1I

Genome organization, replication and movement in host. Response of the
host to virus infection: biochemical, physiological, and symptomatical
changes. Transmission of viruses and virus-vector relationship. Isolation
and purification of viruses.

Unit III

Detection and identification of plant viruses by using protein and
nucleic acid baseddiagnostic techniques. Natural (R-genes) and
engineering resistance to plant viruses.

Unit IV

Virus epidemiology and ecology (spread of plant viruses in fields, host




Virus epidemiology and ecology (spread of plant viruses in fields. host
range and survival). Management of diseases caused by plant viruses.
o Study of symptoms caused by plant viruses (followed by field visit);
e [Isolation and biological purification of plant virus cultures;

e Bioassay of virus cultures on indicator plants and host differentials;

* Transmission of plant viruses (Mechanical, graft and vector and study
of disease development);

e Plant virus purification (clarification, concentration, centrifugation, high
resolution separation and analysis of virions), Electron microscopy for
studying viral particlemorphology:

e Antisera production, Detection and diagnosis of plant viruses with
serological (ELISA). nucleic acid (Non-PCR-LAMP, Later flow micro
array and PCR based techniques);

e  Exposure to basic bio-informatic tools for viral genome analysis and their
utilization in developing detection protocols and population studies
(BLASTn tool, Primer designing software, Bioedit tool, Claustal X/W,
MEGA Sofiware).

range and survival). Management of diseases caused by plant

viruses.

e Study of symptoms caused by plant viruses (followed by field
visit);

e Isolation and biological purification of plant virus cultures;
Bioassay of virus cultures on indicator plants and host differentials;
Transmission of plant viruses (Mechanical, graft and vector and
study of disease development);

e Plant virus purification (clarification, concentration, centrifugation,
high resolution separation and analysis of virions), Electron
microscopy for studying viral particlemorphology;

e Antisera production, Detection and diagnosis of plant viruses with
serological (ELISA), nucleic acid (Non-PCR-LAMP, Later flow micro
array and PCR based techniques);

3 Plant Pathogenic Prokaryotes

Course Code : PL PATH 503
Credit Hours 1 2+1

Theory

Unit 1

Prokaryotic cell: History and development of Plant bacteriology, history of
plant bacteriology in India. Evolution of prokaryotic life, Prokaryotic
cytoskeletal proteins. Structure of bacterial cell. Structure and composition of
gram negative and gram positive cell wall; synthesis of peptidoglycan:
Surface proteins; Lipopolysaccaride structure; Membrane transport; fimbrae
and pili (Type IV pili)y Mechanism of flagellar rotatory motor and
locomotion, and bacterial movement; Glycocalyx (8- layer; capsule); the
bacterial chromosomes and plasmids; Operon and other structures in
cytoplasm; Morphological feature of fastidious bacteria, spiroplasmas and
Phytoplasmas.
Unit 11
Growth and nutritional requirements. Infection mechanism, role of
virulence factors in eXpression of symptoms. Survival and dispersal of
phytopathogenic prokaryotes.
Unit 11
TaXonomy of phytopathogenic prokarya: TaXonomic ranks hierarchy;
Identification, Classification and nomenclature of bacteria, phytoplasma
and spiroplasma, The codes of Nomenclature and characteristics.
Biochemical and molecular characterization of phytopathogenic
prokaryotes.
Unit IV
Variability among phytopathogenic prokarya: general mechanism of
variability (mutation); specialized mechanisms of variability (sexual like
process in bacteria- conjugation; transformation; transduction); and horizontal
gene transfer.
Unit V
Bacteriophages, L form of bacteria, plasmids and bdellovibrios:
Structure; Infectionof host cells; phage multiplication cycle; Classification of
phages, Use of phages in plant pathology/ bacteriology, Lysogenic
conversion; H  Plasmids and  their  types, plasmid bome
phenotypes.Introduction to bacteriocins. Strategies for management of
diseases caused by phytopathogenic prokaryotes.

Practical
. Study of symptoms produced by phytopathogenic prokaryotes;
Isolation, enumeration, purification, identification and host inoculation of
phytopathogenic bacteria;

- Stains and staining methods;

. Biochemical and serological characterization,;

- Isolation of genomic DNA plasmid;

- Use ol antibacterial chemicals/ antibiotics;

- Isolation of fluorescent Psendomonas:

- Preservation of bacterial cultures;

e Identification of prokaryotic organisms by using 16S rDNA,
and other fene sequences;

- Diagnosis and management of important diseases caused by

bacteria and mollicutes.

3 Plant Pathogenic Prokaryotes

Course Code : PL PATH 503
Credit Hours 1241

Theory

Unit I

Prokaryotic cell: History and development of Plant bacteriology, history of
plant bacteriology in India. Evolution of prokaryotic life, Prokaryotic
cytoskeletal proteins. Structure of bacterial cell. Structure and composition
of gram negative and gram positive cell wall; synthesis of peptidoglycan;
Surface proteins; Lipopolysaccaride structure; Membrane transport; fimbrae
and pili (Type IV pili); Mechanism of flagellar rotatory motor and
locomotion, and bacterial movement; Glycocalyx (8- layer; capsule); the
bacterial chromosomes and plasmids; Operon and other structures in
cytoplasm; Morphological feature of fastidious bacteria, spiroplasmas and
Phytoplasmas.

Unit 11

Growth and nutritional requirements. Infection mechanism, role of
virulence factors in eXpression of symptoms. Survival and dispersal of
phytopathogenic prokaryotes.

Unit I1I

Taxonomy of phytopathogenic prokarya: TaXonomic ranks hicrarchy;
Identification, Classification and nomenclature of bacteria, phytoplasma
and spiroplasma, The codes of Nomenclature and characteristics.
Biochemical and molecular characterization of phytopathogenic
prokaryotes.

Unit IV

Variability among phytopathogenic prokarya: general mechanism of
variability (mutation); specialized mechanisms of variability (seXual like
process in bacteria- conjugation; transformation; transduction); and
horizontal gene transfer.

Unit V

Bacteriophages, L form of bacteria, plasmids and bdellovibrios:
Structure; Infectionof host cells; phage multiplication cycle; Classification
of phages, Use of phages inplant pathology/ bacteriology, Lysogenic
conversion, H Plasmids and their types, plasmid bome
phenotypes.Introduction to bacteriocins. Strategies for management of
diseases caused by phytopathogenic prokaryotes.

Practical
e Study of symptoms produced by phytopathogenic
prokaryotes;

Isolation, enumeration, purification. identification and host inoculation
of phytopathogenic bacteria;

- Stains and staining methods;

L] Biochemical and serological characterization;
- Isolation of genomic DNA plasmid,

- Use of antibacterial chemicals/ antibiotics;

- Isolation of fluorescent Psendomonas:

Preservation of bacterial cultures;
Identification of prokaryotic organisms by using 165 rDNA,
and other gene sequences;

- Diagnosis and management of important discases caused
by bacteria and mollicutes.

4 Plant Nematology

Course Code : PL PATH 504

Credit Hours t 2+1

TheoryUnit 1

Characteristics of Phylum Nematoda and its relationship with other related

4 Plant Nematology

Course Code : PL PATH 504

Credit Hours 3 2+1

TheoryUnit I

Characteristics of Phylum Nematoda and its relationship with other




phyla, history and growth of Nematology: nematode habitats and
diversity- plant, animal and human parasites; useful nematodes; economic
importance of nematodes to agriculture. horticulture and forestry.

Unit 11

Gross morphology of plant parasitic nematodes; broad classification,
nematodebiology, physiology and ecology.

Unit ITI

Types of parasitism; nature of damage and general symptomatology:
interaction ofplant-parasitic nematodes with other organisms.

Unit IV

Plant nematode relationships, cellular responses to infection by important
phytonematodes; physiological specialization among phytonematodes.

Unit V

Principles and practices of nematode management; integrated nematode
management.

Unit VI

Emerging nematode problems, Importance of nematodes in intcrnational
trade andquarantine.

Practical
L4 Studies on kinds of nematodes- free-living, animal, insect and plant
parasites;

®  Nematode eXtraction from soil;

e  Extraction of migratory endoparasites, staining for sedentary
endoparasites;

° Examination of difterent life stages of important plant parasitic
nematodes, theirsymptoms and histopathology.

related phyla, history and growth of Nematology; nematode habitats and

diversity- plant, animal and human parasites; useful nematodes;

economic importance of nematodes to agriculture, horticulture and

forestry.

Unit II

Gross morphology of plant parasitic nematodes; broad classification,

nematodebiology, physiology and ecology.

Unit 111

Types of parasitism; nature of damage and general symptomatology;

interaction ofplant-parasitic nematodes with other organisms.

Unit IV

Plant nematode relationships, cellular responses to infection by important

phytonematodes; physiological specialization among phytonematodes.

Unit V

Principles and practices of nematode management;

nematode management.

Unit VI

Emerging nematode problems, Importance of nematodes in

international trade andquarantine.

Practical

e  Studies on kinds of nematodes- free-living, animal, insect and
plant parasites;

- Nematode eXtraction from soil;

e  Extraction of migratory endoparasites, staining for sedentary
endoparasites;

®  Examination of different life stages of important plant parasitic
nematodes, theirsymptoms and histopathology.

integrated

5 Principles of Plant Pathology
Course Code : PL PATH 505
Credit Hours 1 2+1

Theory

Unit I

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

plant pathology, biotic and abiotic causes of plant diseases.

Unit II

Growth, reproduction, survival and dispersal of important plant pathogens,

role ofenvironment and host nutrition on disease development.

Unit TII

Host parasite interaction, recognition concept and infection, symptomatology,

disease development- role of enzymes, toxins, growth regulators; defense

strategies- oXidative burst; Phenolics, PhytoaleXins, PR proteins, Elicitors.

Altered plant metabolism as affected by plant pathogens.

Unit IV

Genetics of resistance; ‘R’ genes; mechanism of genetic variation in

pathogens; molecular basis for resistance; marker-assisted selection;

genetic engineering for disease resistance.

Practical

e  Basic plant pathological techniques;

. Tsolation, inoculation and purification of plant pathogens and
proving Koch’spostulates;

e Techniques to study variability in different plant pathogens;

= Purification of enzymes, toXins and their bioassay;

e Estimation of growth regulators, phenols, phytoaleXins in resistant
and susceptibleplants.

H Principles of Plant Pathology
Course Code : PL PATH 505
Credit Hours 1 2+1

Theory

Unit I

Importance, definitions and concepts of plant diseases, history and growth
of plant pathology, biotic and abiotic causes of plant discases.

Unit I

Growth, reproduction, survival and dispersal of important plant pathogens,
role ofenvironment and host nutrition on disease development.

Unit III

Host parasite interaction, recognition concept and infection,
symptomatology. disease development- role of enzymes, toXins, growth
regulators; defense strategies- oXidative burst; Phenolics, PhytoaleXins, PR
proteins, Elicitors. Altered plant metabolism as affected by plant
pathogens.

Unit IV

Genetics of resistance; ‘R’ genes; mechanism of genetic variation
in pathogens;molecular basis for resistance; marker-assisted selection;
genetic engineering for disease resistance.

6 Techniques for Detection and Diagnosis of Plant Diseases
Course Code : PL PATH 506
Credit Hours : 042

Practical

e Detection of plant pathogens 1. Based on visual symptoms, 2.
Biochemical test 3.Using microscopic techniques, 4. Cultural studies;
(use of selective media o isolaww pathogens). 5. Biological assays
(indicator hosts, differential hosts) 6. Serological assays 7. Nucleic acid
based techniques (Non-PCR-LAMP, Later flow microarrayand PCR
based- multiplex, nested, qPCR, immune capture PCR, ete.);

e Phenotypic and genotypic tests for identification of plant pathogens;

e Molecular identification (16S rDNA and 16s-23S rDNA intergenic
spacer region sequences-prokaryotic organisms; and eukaryotic
organism by ITS region) and whole genome sequencing;

e Volatile compounds profiling by using GC-MS and LC-MS;

® FAME analysis, Fluorescence in-situ Hybridization (FISH), Flow
Cytometry, Phage display technique, biosensors for detection of plant
pathogens;

6 Techniques for Detection and Diagnosis of Plant Discases
Course Code : PL PATH 506

Credit Hours : 0+2

Practical

® Detection of plant pathogens 1. Based on visual symptoms, 2.
Biochemical test 3.Using microscopic techniques, 4. Cultural studies;
(use of selective media to isolate pathogens). 5. Biological assays
(indicator hosts, differential hosts) 6. Serological assays 7. Nucleic
acid based techniques (Non-PCR-LAMP, Later flow microarrayand
PCR based- multipleX, nested, qPCR, immune capture PCR, elc.),

e Phenotypic and genotypic tests for identification of plant pathogens;

e Molecular identification (165 rDNA and 16s-23S rDNA intergenic
spacer region sequences-prokaryotic organisms; and eukaryotic
organism by ITS region) and whole genome sequencing;

e Volatile compounds profiling by using GC-MS and LC-MS;

e FAME analysis, Fluorescence in-situ Hybridization (FISH), Flow
Cytometry, Phage display technique, biosensors for detection of
plant pathogens;




L] Genotypic tools such as genome/ specific gene sequence homology
comparison by BLAST (NCBI and EMBL) and electron microscopy
techniques of plant virus detection and diagnosis.

® Genotypic tools such as genome/ specific gene sequence homology
compfirison byBLAST (NCBI and EMBL) and electron microscopy
techniques of plant virus detection and diagnosis.

7 Principles of Plant Discase Management

Course Code : PLPATH 507

Credit Hours : 241

TheoryUnit I

Principles of plant disease management by cultural, physical, biological,

chemical, organic amendments and botanicals methods of plant disease

control, integrated control measures of plant diseases. Disease resistance

and molecular approach for disease management.

Unit 11

History of fungicides, bactericides, antibiotics, concepts of pathogen,

immobilization, chemical protection and chemotherapy, nature, properties and

mode of action of antifungal, antibacterial and antiviral chemicals, Label

claim of fungicides.

Unit 1T

Application of chemicals on foliage, seed and soil, role of stickers, spreaders

and other adjuvants, health vis-a-vis environmental hazards, residual effects

and safety measures

Practical

® Phytopathometry;

® Methods of in-vifro evaluation of chemicals, antibiotics, bio agents
against plantpathogens;

® Field evaluation of chemicals, antibiotics. bio agents against plant
pathogens;

® Soil solarisation, methods of soil fumigation under protected
cultivation;

® Methods of application of chemicals and bio control agents:

® ED and MIC values, study of structural details of sprayers and
dusters;

© Artificial epiphytotic and screening of resistance.

7 Principles of Plant Disease Management

Course Code : PL PATH 507
Credit Hours : 241
TheoryUnit I

Principles of plant disease management by cultural, physical, biological,

chemical, organic amendments and botanicals methods of plant disease

control, integrated control measures of plant diseases. Disease resistance

and molecular approach for disease management,

Unit II

History of antipathogenic chemicals, concepts of pathogen, immobilization,

chemical protection and chemotherapy, nature, properties and mode of

action of antipathogenic chemicals. Label claim of fungicides.

Unit 11T

Application of chemicals on foliage, seed and soil, role of stickers,

spreaders and other adjuvants, health vis-a-vis environmental hazards,

residual effects and safety measures

Practical

® Phytopathometry;

® Methods of in-vifro evaluation of antipathogenic chemicals, plant
pathogens:

® Field evaluation of antipathogenic chemicals, bio agents against
plant pathogens;

® Soil solarisation, methods of soil fumigation under protected
cultivation;

® Methods of application of chemicals and bio control agents;

® ED and MIC values, study of structural details of sprayers and
dusters;

® Artificial epiphytotic and screening of resistance.

8 Epidemiology and Forecasting of Plant Diseases

Course Code : PL PATH 508
Credit Hours : 140

Theory

Unit 1

Epidemic concepts. simple interest and compound interest disease,
historical ~ development.  Elements of epidemics and their
interaction.Structures and patterns of epidemics. Modelling, system
approaches and eXpert systems in plant pathology.

Unit 11

Genetics of epidemics. Models for development of plant disease epidemics.
Common and natural logarithms, function fitting, area under disease progress
curve and correction factors, inoculum dynamics. Population biology of
pathogens, temporal and spatial variability in plant pathogens.

Unit 11

Epidemiological basis of disease management. Survey, surveillance and
vigilance. Remote sensing techniques and image analysis. Crop loss
assessment.

Unit 1V

Principles and pre-requisites of forecasting, systems and factors affecting
various components of forecasting, some early forecasting and procedures
based on weatherand inoculum potential, modelling disease growth and
disease prediction. Salient features of important forecasting models.

8 Epidemiology and Forecasting of Plant Diseases

Course Code : PL PATH 508

Credit Hours 1 1+0

Theory

Unit I

Epidemic concepts, simple interest and compound interest disease.
historical ~ development. Elements of epidemics and their
interaction.Structures and patterns of epidemics. Modelling, system
approaches and expert systems in plant pathology.

Unit 1I

Genetics of epidemics. Models for development of plant disease epidemics.
Common and natural logarithms, function fitting, area under disease
progress curve and correction factors, inoculum dynamics. Population
biology of pathogens, temporal and spatial variability in plant
pathogens.

Unit 111

Epidemiological basis of disease management. Survey, surveillance and
vigilance. Remote sensing techniques and image analysis. Crop loss
assessment.

Unit IV

Principles and pre-requisites of forecasting, systems and factors
affecting various components of forecasting, some early forecasting and
procedures based on weatherand inoculum potential, modelling disease
growth and disease prediction. Salient features of important
forecasting models.

9  Disease Resistance in Plants

Course Code : PL PATH 509
Credit Hours 1240

Theory

Unit 1

Introduction and historical development, dynamics of pathogenicity, process
of infection, variability in plant pathogens, gene centres as sources of
resistance, disease resistance terminologies. Discase escape,non-host
resistance and disease tolerance,

Unit 11

Genetic basis of disease resistance, types of resistance, identification of
physiological races of pathogen, disease progression in relation to
resistance, stabilizing selection pressure in plant pathogens.

Unit 111

Host defence system, morphological and anatomical resistance, pre-formed

chemicals in host defence, post infectional chemicals in host
defence, phytoaleXins,

9  Disease Resistance in Plants

Course Code : PL PATH 509
Credit Hours 1240

Theory

Unit 1

Introduction and historical development, dynamics of pathogenicity,
process of infection, variability in plant pathogens, gene centres as

sources of resistance, disease resistance terminologies. Disease
escape,non-host resistance and disease tolerance,
Unit 1I

Genetic basis of disease resistance, types of resistance, identification of
physiological races of pathogen, disease progression in relation to
resistance, stabilizing selection pressure in plant pathogens.

Unit III

Host defence system, morphological and anatomical resistance, pre-
formed chemicals inhost defence, post infectional chemicals in
host defence, phytoaleXins,




hypersensitivity and its mechanisms. Genetic basis of relationships
between pathogen and host, Gene-for-gene concept, protein-for-protein and
immunization basis, management of resistance genes. Strategies for gene
deployment.

hypersensitivity and its mechanisms, Genetic basis of relationships
between pathogen and host, Gene-for-gene concept, protein-for-protein
and immunization basis, management of resistance genes, Strategies for
gene deployment.

10 Ecology of Soil Borne Plant Pathogens

Course Code : PL PATH 510
Credit Hours |

Theory

Unit 1

Soil as an environment for plant pathogens, nature and importance of
rhizosphere and rhizoplane, host eXudates, soil and root inhabiting
fungi. Interaction of microorganisms.

Unit II

Types of biocontrol agents. Inoculum potential and density in relation to

host andsoil variables, competition, predation, antibiosis and fungistasis.

Conducive and suppressive soils.

Unit 111

Biological control- concepts and potentialities for managing soil borne

pathogens. Potential of Trichoderma and fluorescent Pseudomonas in

managing plant diseases.

Practical

e Quantification of rhizosphere and rhizoplane microflora with special
emphasis onpathogens;

s Pathogenicity test by soil and root inoculation techniques, correlation
between inoculum density of test pathogens and disease incidence,
demonstration of fungistasis in natural soils;

e Suppression of test soil-borne pathogens by antagonistic
MICroorganisms;

¢ [solation and identification of different biocontrol agents:

e Study of various plant morphological structures associated with
resistance, testing the effect of root eXudates and eXtracts on spore
germination and growth of plant pathogens:

o Estimating the phenolic substances, total reducing sugars in
susceptible andresistant plants;

® Estimating the rhizosphere and root tissue population of microorganisms
(pathogens) in plants.

10 Ecology of Soil Borne Plant Pathogens

Course Code : PL PATH 510
Credit Hours : 141

Theory

Unit 1

Soil as an environment for plant pathogens, nature and importance of
thizosphere and rhizoplane, host exudates, soil and root inhabiting
fungi. Interaction of microorganisms.

Unit II

Types of biocontrol agents. Inoculum potential and density in relation to

host andsoil variables, competition, predation, antibiosis and fungistasis.

Conducive and suppressive soils.

Unit 111

Biological control- concepts and potentialities for managing soil bome

pathogens. Potential of Trichoderma and fluorescent Pseudomonas in

managing plant diseases.

Practical

e Quantification of rhizosphere and rhizoplane microflora with special
emphasis onpathogens;

e Pathogenicity test by soil and root inoculation techniques, correlation
between inoculum density of test pathogens and disease incidence,
demonstration of fungistasis in natural soils;

e Suppression of test soil-borne pathogens by antagonistic
microorganisms;

o Isolation and identification of different biocontrol agents;

e Study of various plant morphological structures associated with
resistance, testing the effect of root eXudates and eXtracts on spore
germination and growth of plant pathogens;

e Estimating the phenolic substances, total reducing sugars in
susceptible andresistant plants:

® [Estimating the rhizosphere and root tissue population of
microorganisms (pathogens) in plants.

1 Chemicals and Botanicals in Plant Disease Management
Course Code : PL PATH 511
Credit Hours : 2+1

Theory

Unit T

History and development of chemicals; definition of pesticides and related
terms:advantages and disadvantages of chemicals and botanicals.

Unit 11

Classification of chemicals used in plant disease management and
theircharacteristics.

Unit 11

Chemicals in plant disease control, viz., fungicides, bactericides,
nematicides,antiviral chemicals and botanicals. Issues related to label
claim,

Unit IV

Formulations. mode of action and application of different fungicides;
chemotherapyand phytotoxicity of fungicides.

Unit V

Handling, storage and precautions to be taken while using fungicides;
compatibility with other agrochemicals, persistence, cost-benefit ratio,
factor affecting fungicides. New generation fungicides and composite
formulations of pesticides.

Unit VI

Efficacy of different hotanicals used and their mode of action. Important
botanicals used against diseases. General account of plant protection
appliances; environmental pollution, residues and health hazards,
fungicidal resistance in plant pathogensand its management.

Practicals

e Acquaintance with formulation of different fungicides and
plant protection appliances:
Formulation of fungicides, bactericides and nematicides;
In-vitre evaluation techniques, preparation of different
concentrations of chemicals including botanical pesticides
against pathogens;

= Persistence, compatibility with other agro-chemicals;

11 Chemicals and Botanicals in Plant Disease Management
Course Code : PL PATH 511
Credit Hours s 2+1

Theory

Unit I

History and development of chemicals; definition of pesticides and related
terms;advantages and disadvantages of chemicals and botanicals.

Unit 1I

Classification of chemicals used in plant disease management and
theircharacteristics.

Unit III

Chemicals in plant disease control, viz., fungicides, bactericides,
nematicides,antiviral chemicals and botanicals. Issues related to
label claim.

Unit IV

Formulations, mode of action and application of different fungicides;
chemotherapyand phytotoXicity of fungicides.

Unit V

Handling, storage and precautions to be taken while using fungicides:
compatibility with other agrochemicals, persistence, cost-benefit ratio,
factor affecting fungicides. New generation fungicides and composite
formulations of pesticides.

Unit VI

Efficacy of different botanicals used and their mode of action. Important
botanicals used against discases. General account of plant protection

appliances; environmental pollution, residues and health hazards.
fungicidal resistance in plant pathogensand its management.

Practicals

e Acquaintance with formulation of different fungicides
and plant protection appliances;

e Formulation of fungicides, bactericides and nematicides;

= In-vitro evaluation techniques, preparation of different
concentrations of chemicals including botanical pesticides
against pathogens;

= Persistence, compatibility with other agro-chemicals;




= Detection of naturally occurring fungicide resistant mutants of
pathogen;

= _Methods of application of chemicals.

* Detection of naturally occurring fungicide resistant mutants of —’
pathogen;

®__Methods of application of chemicals,

12 Detection and Management of Seed Borne Pathogens

Course Code : PL PATH 512
Credit Hours : 241

Theory

Unit I

History and economic importance of seed pathology in seed industry, plant
quarantine and SPS under WTO. Morphology and anatomy of
typical monocotyledonous and dicotyledonous infected seeds.
Unit 11
Recent advances in the establishment and subsequent cause of disease
development in seed and seedling. Localization and mechanism of seed
transmission in relation to seed infection, seed to plant transmission of
pathogens.
Unit 111
Seed certification and tolerance limits, types of losses caused by seed-borne
diseases in true and vegetatively propagated seeds, evolutionary adaptations of
crop plants to defend seed invasion by seed-borne pathogens. Epidemiological
factors influencing the transmission of seed-borne diseases, forecasting of
epidemics through seed-borne infection,
Unit IV
Production of toXic metabolites affecting seed quality and its impact on
human, animal and plant health, management of seed-borne pathogens/
diseases and procedure for healthy seed production. Seed health testing,
methods for detecting microorganism.
Practical

o Conventional and advanced techniques in the detection and

identification of seed-borme fungi, bacteria and viruses;

® Relationship between seed-borne infection and eXpression of the
disease in the field.

12 Detection and Management of Seed Borne Pathogens

Course Code : PL PATH 512
Credit Hours 1 2+1

Theory

Unit I

History and economic importance of seed pathology in seed industry,
plant quarantine and SPS under WTO. Morphology and anatomy
of typical monocotyledonous and dicotyledonous infected seeds.
Unit 11
Recent advances in the establishment and subsequent cause of disease
developmentin seed and seedling. Localization and mechanism of seed
transmission in relation to seed infection, seed to plant transmission
of pathogens.
Unit 11T
Seed certification and tolerance limits, types of losses caused by seed-borne
diseases in true and vegetatively propagated seeds, evolutionary adaptations
of crop plants to defend seed invasion by seed-borne pathogens.
Epidemiological factors influencing the transmission of seed-borne
diseases, forecasting of epidemics through seed-borne infection.
Unit IV
Production of toXic metabolites affecting seed quality and its impact on
human, animal and plant health, management of seed-bome pathogens/
diseases and procedure for healthy seed production. Seed health testing,
methods for detecting microorganism.
Practical

o Conventional and advanced techniques in the detection and

identification of seed-borne fungi, bacteria and viruses;

® Relationship between seed-bome infection and expression of the
disease in the field.

13 Biological Control of Plant Pathogens

Course Code : PL PATH 513
Credit Hours HE B3 |

Theory

Unit 1

Concept of biological control, definitions, importance, principles of plant
disease management with bioagents, history of biological control, merits and
demerits of biological control.

Unit 11

Types of biological interactions, competition:  mycoparasitism,
exploitation  for hypovirulence. rhizosphere colonization, competitive
saprophytic  ability, antibiosis, induced resistance, mycorrhizal

associations, operational mechanisms and its relevance in biological
control,
Unit 1HI
Factors governing biological control, role of physical environment,
agroecosystem, operational mechanisms and cultural practices in biological
control of pathogens, pathogens and antagonists and their relationship,
biocontrol agents, comparative approaches to biological control of plant
pathogens by resident and introduced antagonists, control of soil-borme and
foliar diseases. Compatibility of bioagents with agrochemicals and other
antagonistic microbes,
Unit 1V
Commercial production of antagonists, their delivery systems, application and
monitoring, biological control in IDM, IPM and organic farming system,
biopesticides available in market, Quality control system of biocontrol agents.
Practical
@ Isolation, characterization and maintenance of antagonists, methods
of study of antagonism and antibiosis, application of antagonists
against pathogen in-vitro and in vivo conditions;
® Preparation of different formulations of selected bioagents and their

mass production;
® Quality parameters of biocontrol agents;
® One week exposure visit to commercial biocontrol agents

production unit.

13 Biological Control of Plant Pathogens

Course Code : PL PATH 513
Credit Hours t1+1

Theory

Unit 1

Concept of biological control, definitions, importance, principles of plant
disease management with bioagents, history of biological control, merits
and demerits of biological control.
Unit 11
Types of biological interactions,  competition: mycoparasitism,
exploitation  for hypovirulence, rhizosphere colonization, competitive
saprophytic  ability, antibiosis, induced resistance, mycorrhizal
associations, operational mechanisms and its relevance in biological
control.
Unit III
Factors governing biological control, role of physical environment,
agroecosystem, operational mechanisms and cultural practices in biological
control of pathogens, pathogens and antagonists and their relationship,
biocontrol agents, comparative approaches to biological control of plant
pathogens by resident and introduced antagonists, control of soil-borne
and foliar diseases. Compatibility of bioagents with agrochemicals and
other antagonistic microbes.
Unit IV
Commercial production of antagonists, their delivery systems, application
and monitoring, biological control in IDM, IPM and organic farming
system, biopesticides available in market, Quality control system of
biocontrol agents,
Practieal

® Isolation, characterization and maintenance of antagonists,

methods of study of antagonism and antibiosis, application of
antagonists against pathogen in-vitro and in vivo conditions;

® Preparation of different formulations of selected bioagents and
their mass production:

®  Quality parameters of biocontrol agents;

® One week exposure visit to commercial biocontrol
production unit.

agents

14 Integrated Disease Management

Course Code : PL PATH 514
Credit Hours 1 2+1

Theory

Unit 1

14 Integrated Disease Management

Course Code : PL PATH 514
Credit Hours : 2+1
Theory

Unit I




Introduction, definition, concept and tools of discase management,
components of integrated discase management- their limitations and
implications.

Unit 11

Development of IDM-basic principles. biological, chemical and cultural
disease management.

Unit 111

IDM in imporiant crops- rice, wheat, cotton, sugarcane, chickpea,
rapeseed and mustard, pearl millet, pulses, vegetable crops, fiuit,
plantation and spice crops.

Practical

Tntroduction, definition, concept and tools of disease management,
components of integrated disease management- their limitations and
implications.

Unit 11

Development of IDM-basic principles, biological, chemical and cultural
disease management.

Unit ITI

IDM in important crops- rice, wheat, cotton, sugarcane, chickpea,
rapeseed and mustard, pearl millet, pulses, vegetable crops. fruit,
plantation and spice crops.

Practical

e Application of physical, biological and cultural methods; e Application of physical, biological and cultural methods;

@ Use of chemical and biocontrol agents, theircompatibility and integration | ® Use of chemical and biocontrol agents, theircompatibility and
in IDM.Demonstration of IDM and multiple disease management in intcgration in IDM.Demonstration of IDM and multiple disease
crops of regional importance as project work. management in crops of regional importance as project work.

15 Diseases of Field and Medicinal Crops 15 Diseases of Field and Medicinal Crops

Course Code : PL PAT 515 Course Code : PL PAT 515

Credit Hours 1241 Credit Hours +2+1

Theory Theory

Unit 1 Unit 1

Diseases of Cereal crops- Rice, wheat, barley, pearl millet, sorghum
and maize.

Unit 11

Discases of Pulse crops- Gram, urdbean, mungbean. lentil, pigeonpea,
soybean and cowpea.

Unit I

Discases of Oilseed crops- Rapeseed and mustard, sesame, linseed, sunflower,
groundnut, castor,

Unit IV

Diseases of Cash crops- Cotton, sugarcane.

Unit V

Discases of Fodder legume crops- Berseem, oats, guar, lucere.

Unit VI

Medicinal crops- Plantago, liquorice, mulathi, rosagrass, sacred basil,
mentha, ashwagandha, Aloe vera.

Practical

Diseases of Cereal crops- Rice, wheat, barley, pearl millet, sorghum
and maize.

Unit 11

Discases of Pulse crops- Gram, urdbean, mungbean, lentil, pigeonpea,
soybean and cowpea.

Unit 111

Diseases of Oilseed crops- Rapeseed and mustard, sesame, linseed,
sunflower,groundnut, castor.

Unit TV

Diseases of Cash crops- Cotton, sugarcane.

Unit V

Diseases of Fodder legume crops- Berseem, oats, guar, lucerne.
Unit VI

Medicinal crops- Plantago, liquorice, mulathi, rosagrass. sacred basil,
mentha, ashwagandha, Aloe vera.

Practical

e Detailed study of symptoms and host parasite relationship of e Detailed study of symptoms and host parasite relationship of
important diseasesof above mentioned crops; important diseasesof above mentioned crops;

@ Collection and dry preservation of diseased specimens of important @ (Collection and dry preservation of diseased specimens of important
Crops. crops.

16  Diseases of Fruits, Plantation and Ornamental Crops 16  Diseases of Fruits, Plantation and Ornamental Crops

Course Code : PL PTH 516 Course Code : PL PTH 516

Credit Hours t2+1 Credit Hours (F |

Theory L. Theory

Unit 1 Unit 1

Introduction, symptoms and etiology of different fruit diseases. Factors

affecting disease development in fruits like apple, pear, peach, plum,

apricot, cherry, walnut, almond, strawberry. citrus, mango, grapes, guava,

ber, banana, pineapple, papaya, fig, pomegranate, date palm, custard

apple and their management.

Unit 1I

Symptoms, mode of perpetuation of diseases of plantation crops such as tea,

coffee, rubber and coconut and their management.

Unit 11T

Symptoms and life cycle of pathogens. Factors affecting disease

development of ornamental plants such as roses, gladiolus, tulip,

carnation, gerbera orchids, marigold. chrysanthemum and their

management.

Practical

e Detailed study of symptoms and host parasite relationship of
representative diseases of plantation crops;

Introduction, symptoms and etiology of different fruit diseases. Factors

affecting disease development in fruits like apple, pear, peach, plum,

apricot, cherry, walnut, almond, strawberry, citrus, mango, grapes,

guava, ber, banana. pineapple, papaya, fizg, pomegranate, date palm,

custard apple and their management.

Unit 11

Symptoms, mode of perpetuation of diseases of plantation crops such as tea,

coffee, rubber and coconut and their management.

Unit III

Symptoms and life cycle of pathogens. Factors affecting disease

development of ornamental plants such as roses, gladiolus, tulip,

carnation, gerbera orchids, marigold, chrysanthemum and their

management.

Practical

e Detailed study of symptoms and host parasite relationship of
representative diseases of plantation crops;

@ Collection and dry preservation of diseased specimens of important | @ Collection and dry preservation of diseased specimens of important
Crops. CIOps.

17  Diseases of Yegetable and Spices Crops 17  Diseases of Vegetable and Spices Crops

Course Code : PL PATH 517 Course Code : PL PATH 517

Credit Hours  : 2+1 Credit Hours  : 2+1

Theory Theory

Unit T Unit 1

Nature, prevalence, factors affecting disease development of tuber, bulb,
leafy vegetable, crucifers, cucurbits and solanaceaous vegetables. Diseases
of crops underprotected cultivation.

Unit 1I

Symptoms and management of discases of different root, tuber, bulb,

Nature, prevalence, factors affecting disease development of tuber, bulb,
leafy vegetable, crucifers, cucurbits and solanaceaous vegetables.
Diseases of crops underprotected cultivation.

Unit 11

Symptoms and management of diseases of different root, tuber, bulb,




leafy vegetables. crucifers, cucurbits and solanaceaous vegetable crops.
Unit 111

Symptoms, epidemiology and management of diseases of different spice
crops suchas black pepper, nhutmeg, saffron, cumin, coriander, turmeric,
fennel, fenugreek and ginger. Biotechnological approaches in developing
disease resistant transgenics.

Practical

Detailed study of symptoms and host pathogen
important diseasesof vegetable and spice crops.

interaction of

leafy vegetables, crucifers,
crops.

Unit III

Symptoms, epidemiology and management of diseases of different
spice crops suchas black pepper, nutmeg, saffron, cumin, coriander,
turmeric, fennel, fenugreekand ginger. Biotechnological approaches in
developing disease resistant transgenics.

Practical

Detailed study of symptoms and host pathogen interaction of
important diseasesof vegetable and spice crops.

cucurbits and solanaceaous vcgetable—’

18 Post-Harvest Diseases

Course Code : PL PATH 518

Credit Hours : 1+1

Theory

Unit I

Concept of post-harvest diseases, definitions, importance with reference to

management and health, principles of plant disease management as

pre-harvest and post-harvest, Types of post-harvest problems both by

biotic and abiotic factors.

Unit II

Role of physical environment, agro-ecosystem leading to quiescent infection,

operational mechanisms and cultural practices in perpetuation of pathogens,

pathogens and antagonist and their relationship, role of biocontrol agents and

chemicals in controlling post-harvest diseases, comparative approaches

to controlof plant pathogens by resident and introduced antagonists.

Unit III

Integrated approaches in controlling diseases and improving the shelf life

of produceusing nutritional, bio-control agents and other agents, control of

aflatoXigenic and mycotoXigenic fungi, application and monitoring for

health hazards,

Unit 1V

Study of symptoms,

of Codex

Alimentarious for each product and commodity. Physical and biological

agents/ practices responsible for development/ prevention of post-harvest

diseases- traditional and improved practices,

Practical

o Isolation, characterization and maintenance of post-harvest pathogens,
applicationof antagonists against pathogens in vivo condition;

o Comparative efficacy of different fungicides and bioagents;

o Study of different post-harvest discase symptoms on cereals, pulses,
oilseed, commercial crops, vegetables, fruits and flowers;

O Visit to cold storage.

toXicosis of various pathogens, knowledge

18 Post-Harvest Diseases

Course Code : PL PATH 518
Credit Hours : 141

Theory

Unit I

Concept of post-harvest diseases, defin itions, importance with reference

1o management and health, principles of plant disease management

as pre-harvestand post-harvest, Types of post-harvest problems both by

biotic and abiotic factors.

Unit I1

Role of physical environment, agro-ecosystem leading to quiescent

infection, operational mechanisms and cultural practices in perpetuation of

pathogens, pathogens and antagonist and their relationship, role of

biocontrol agents and chemicals in controlling post-harvest diseases,

comparative approaches to controlof plant pathogens by resident and

introduced antagonists.

Unit III

Integrated approaches in controlling diseases and improving the shelf life

of produceusing nutritional, bio-control agents and other agents, control

of aflatoXigenic and mycotoXigenic fungi, application and monitoring

for health hazards.

Unit IV

Study of  symptoms,

knowledge of Codex

Alimentarious for each product and commodity. Physical and biological

agents/ practices responsible for development/ prevention of post-

harvest diseases- traditional and improved practices.

Practical

o Isolation, characterization and maintenance of post-harvest
pathogens, application of antagonists against pathogens in vivo
condition;

o Comparative efficacy of different fungicides and bioagents;

o Study of different post-harvest disease symptoms on cereals, pulses,
oilseed, commercial crops, vegetables, fruits and flowers;

O Visit to cold storage.

toXicosis  of  various pathogens,

19 Plant Quarentine and Regulations

Course Code : PL PATH 519
Credit Hours 1 140

Theory

Unit 1T

Historical development in plant quarantine, Definitions of pest, and
transgenics as per Govt. notification; Organizational set up of plant
quarantine in India. relative importance; quarantine — domestic and
international. Quarantine restrictions in the movement of agricultural
produce, seeds and planting material; case histories of exotic pests/
diseases and their status.

Unit 11

Acts related to registration of pesticides and transgenics. History of
quarantine legislations, Salient features of PQ Order 2003. Environmental
Acts, Industrialregistration; APEDA. Import and Export of bio-control
agents.

Unit 111

Identification of pest/ disease free areas; contamination of food with
toXigens,

microorganisms and their elimination; Symptomatic diagnosis and other
techniques to detect pest/ pathogen infestations; VHT and other safer
techniques of disinfestation/ salvaging of infected material.

Unit 1V

WTO regulations; non-tariff barriers: Pest risk analysis, good laboratory
practices for pesticide laboratories; pesticide industry; Sanitary and
Phytosanitary measures. Visit to plant quarantine station and PEQ
facilities.

19 Plant Quarentine and Regulations

Course Code : PL PATH 519
Credit Hours :1+0

Theory

Unit 1

Historical development in plant quarantine, Definitions of pest, and
transgenics as per Govt. notification; Organizational set up of plant
quarantine in India. relative importance; quarantine — domestic and
international. Quarantine restrictions inthe movement of agricultural
produce, seeds and planting material; case historiesof eXotic pests/
diseases and their status.

Unit 11

Acts related to registration of pesticides and transgenics. History of
quarantine legislations, Salient features of PQ Order 2003.
Environmental Acts, Industrialregistration; APEDA, Import and
Export of bio-control agents.

Unit ITI

Identification of pest/ disease free areas; contamination of food
with toxigens,

microorganisms and their elimination; Symptomatic diagnosis and
other techniquesto detect pest/ pathogen infestations; VHT and other safer
techniques of disinfestation/ salvaging of infected material.

Unit IV

WTO regulations; non-tariff barriers; Pest risk analysis, good laboratory
practices for pesticide laboratories; pesticide industry; Sanitary and
Phytosanitary measures. Visit to plant quarantine station and PEQ
facilities.




Ph.D.

Present Syllabus Modified Syllabus
1 Advances in Mycology 