-Re;\%jgioh of contents of domain courses: for M.Sc.

_ ANAND AGRICULTURAL UNIVERSITY
ANAND - 388 110

Read: Minutes of 62™ Meeting of Academic Council held on 27-06-2024 vide
Item No. 62.20

~ It is hereby notified to all concerned that the 62" Meeting of Academic Council
held on 27-06-2024 has resolved as under vide ltem No. 62.20:

“It is hereby resolved that, the revised course content of domain courses for
M.Sc. (Agriculture Analytics) as indicated in Appendix-A is hereby approved by

Academic council.”

No. AAU/DR/RES/T -5/-2A0| 12024 Director of Regearch &
Date: 09/07/2024 Dean P.G. Studies

Copy F.W.Cs. to:
1. PS to Hon'ble Vice Chancellor, Anand Agricultural University, Anand
2. Al Members of Academic Council of this University
3. All Officers of this University
4. Registrar, AAU, Anand
Copy to:
1. All Deans/Principals of this University
Unit/Sub Unit Officers of this University
All Branches of this Section
Directar, Information Technology, AAU, Anand with request to upload the
Notification on circular section of AAU website.
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Appendix-A

Module 1: Crop and Soil Analytics

[ -

Syllabus

_ Revised Syllabus

Theorv?

Production technology of important field crops; Factars affecting crop
growth:and production. Crop nutrition and nutrient use efficiency; Modern
concepts. of fertilizer evaluation and nutrient budgeting. Basics of cropping
systems,: contract, natural & organic farming systems; Site suitability
evaluation for different farming systems. Precision. agriculture with
Bo%ﬁ__moowbo_o gical tools. Crop yield monitoring & medelling; overview
of different crop models. Agricultural bioinformatics: Plant genomic
databaseiand their analysis.

Soil. forming processes and their properties. Soil related dataset and
variables; Spatio-temporal variability of "soil data. Soil fertility:
Maintenance and evaluation techniques; Soil fertility assessment using
data mining technigues.-Soil & plant testing, fertilizer recommendations
based on soil test values Descriptive and prescriptive analysis using soil
vw%mmnomroﬁmnw_ dataset. Proximal soi sensors - Theory and. Application;
'Soil . spectral data for predictive analysis of soil properties. Soil
ancnﬁ\& assessment under long-term intensive cropping — modeling of
direct, residual and cumulative effects of fertilizer use. Modeling of
nutrient transformation in soil, sorption/desorption isotherms. Problematic
soils ,mﬁ their appraisal, soil contamination, its risk assessment, and

Theory : -

Production technologies of important crops; Factors affecting crop
growth and production, cropping systems, natural anc organic farming.
Crop physiology; Estimation of crop growth evaluating parameters.
Precision agriculture with modem technological tools; ToT based precision
agriculture. Crop yield monitoring & modelling; Overview of different
crops models. Agricultural bioinformatics; Plant genomic database and
their analysis.

Soil related dataset and variable; Spatio-temporal variability of soil
data. Soil fertility: Maintenance and evaluation techniques; Scil fertility
assessment using data mining techniques. Soil & plant testing, fertilizer
recommendations based on soil test values, descriptive and prescriptive
analysis using soil physicochemical dataset, Crop nutrition and nutrient use
efficiency. Proximal sensors: theory and applications; Soil spectral data for
predictive analysis of soil properties. Sorption/desorption of chemical
constituents in. soils. Soil productivity assessment under long-term
intensive cropping — modelling of direct, residual and cumulative effects of
fertilizer use. Modelling of nutrient transformations in soil, Modern
concepts of fertilizer evaluation and nutrient budgeting. Problematic soils
& their appraisal, soil contamination, its risk assessment, and remediation
| techniques.

remediation techniques.
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Module 2: Weather and Water Analytics

Syvllabus

.E.SQ
.mmn,: sun relationship, radiation, general circulation models, local and
SEmQ circulation, forces, and types of winds. Water vapour in the
mnbo%ﬁ@.o psychrometry, stability and instability conditions in the
atmosphere. Platforms for data collection — ground based, aerial and space
wmmom ‘Satellite otbits — geosynchronous and sun synchronous.
Oonawbmmaov clouds and their classification; the hydrological cycle;
@Hmoﬁnﬁ_ob processes, artificial rainmaking, thunderstorms and dust
ﬁoz:. air masses and fronts; tropical and extra-tropical cyclones. Indian
Eo:moo: Modern techniques of .weather forecasting; Global Forecast

m%mﬁoﬁ Regional and mesoscale forecast system (WRF, ARPS, GFS,

Qmmmr CFS). Climate change, El Nino, La Nino, and ENSO. 4
Grop weather charts, calendars and diagrams; General concepts of
radiation in relation to agriculture, photosynthetically active radiation,
saturation light intensity and efficiency of light utilization. Heat. units,
Weather and climate effects on crop growth and development, Weather,
oEB&o and. livestock. Weather based decision support system and
mmHoBmﬁ advisory, Basics & background actualities on agricultural water —
quantified assessments, comparisons, and inputs for DSS.
© On farm and off farm water resource systems including rainwater
harvegting & irrigation . Systems; Quantified indicators = for
mmmomm_cm\gocno:cm operational efficacies of ponds, water conservation
structures/practices, wells, aquifers, and canals. Scheduling of irrigatiomn,
Irrigation methods & command area development along with functional
data domain & analysis towards irrigation efficiencies including Micro
bﬁmwﬁob Systems with smarter elements & data acquitting. Fundamentals
of Hydrology & Hydrologic Elements, including abstractions, hydro graphs
& their analysis, methods/measurements of s%&.o_om_om_ attributes.
Hydrometry, and statistical analysis of water data as used in agriculture.

to agriculture. Energy fluxes. Stability of the atmosphere and air

Revised Syllabus _
Theory : . .
Earth-sun relationship, radiation and seasons. Winds dynamics,
forces, and circulation models. Water vapour in the atmosphere and
psychrometry. Thermodynamics of atmosphere and gas laws. Modern
techniques of weather forecasting. Air masses and Fronts, Tropical and
extra-tropical cyclones. Crop weather calendars and radiation in relation

pollution. Evapotranspiration, Hydrological Cycle,
Water balance and length of growing period.

- Applications of weather forecasting. Climate change- causes,
changes, general impacts, impacts on agriculture, adaptation,
mitigation, projection scenarios. El Nino, La Nino, and ENSO — causes,
indices, impacts on Indian monsoon and seasons. Weather based
decision support system, agromet advisory services. Weather and
climate effects on crop growth and development.

Hydrologic cycle. Data based architecture of hydrologic elements.
Watersheds: Conceptual framework, Characterizations, and Data
domains. Hydrologic simulations: models, modelling and data
applications. Best principles and practices for integrated development
and management of Indian Watersheds. Delineation and prieritization
of ground water recharge using GIS with ‘data-based case studies.
Stochastic and time series analysis of water. Irrigation methcds,
irrigation scheduling and command area development.

Condensation.

R
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Module 3: Agricultural Market Analytics

Syllabus

Revised Syllabus , _

Hcmmj. and Practical:

' Basic of Agricultural Marketing-concepts and definitions of
>mn9=ﬁm_ Marketing-its new role. Market and market structure,
HuBELBm in Agricultural marketing, Characteristics of agricultural
wﬁomsoﬁ and production factors affecting demand for and supply of farm
@H.omco;a Market intermediaries and their role- need for regulation in
present context, Market efficiency, costs, margins, and price spread.

Market Infrastructure- Marketing Co-Operatives- APMC Regulated
Markets- Direct Marketing, Contract Farming, Contract Marketing and
Woﬁm;Em Supply Chain Management. State Trading, Warehousing and
other’ 'Government Agencies- Performance and Strategies-Market
Infraétructure Needs, Performance and Government Role-Value Chain
Finance, Market Information.

Market Integration Analysis- Market Research, Designing
Questionnaires, Sampling-Identification of Markets, Analysis and
Conclusion, Data Collection: Primary, Secondary, Data Analysis- Arrival
and Price Behaviours, Price Transmission Analysis, Price Volatility, Intra
'and Inter Year Price Movements, Market Integration Analysis,
Statiénarity Checking, Lag Selection Criteria, Johanson Co-Integration
Test, Granger Causality Test, Vactor Error Correction Model (VECM).

Price Forecasting-Time Series Analysis, Spatial and Temporal Price
Relationship, Price Forecasting-Time Series Models, Selection of
Commodities, Market and Data, The Modelling Approach-Univariate
Linear Time Series Models: Exponential Smoothing, ARIMA, ARIMAX,
Seasonal Decomposition etc. — Univariate Non-Linear Time Series
Models: ARCH, GARCH, EGARCH, TGARCH etc., Validation of the
Forecasts with Different Statistical Measures, Forecasts Precision,
‘Dissemination of Price Forecasts.

Theory and Practical: _

Basic of Agricultural Marketing-concepts and definitions of
Agricultural Marketing-its new role. Market and market structure,
problems in Agricultural marketing. Characteristics of agricultural
product and production factors affecting demand for and supply of farm
products. Market intermediaries and their role- need for regulation in
present context. Market efficiency, costs, margins, and price spread.

Market Infrastructure- Marketing Co-Operatives- APMC Regulated
Markets- Direct Marketing, Contract Farming, Contract Marketing and |
Retailing-Supply Chain Management. State Trading, Warehousing and _
other Government Agencies- Performance and Strategies-Market
Infrastructure Needs, Performance and Government Role-Value Chain |
Finance, Market Emonbmsg.

Market Integration Analysis- Market Research, Designing
Questionnaires, Market Integration Analysis, Stationarity Checking, Lag
Selection Criteria, Johanson Co-Integration Test, Granger Causa.ity Test,
Vactor Error Correction Model (VECM).

- Price Forecasting-Time Series Analysis, Spatial and Temporal Price
Relationship, Price Forecasting-Time Series Models, Selection of
Commodities, Market and Data, The Modelling Approach-Univariate
Linear Time Series Models: Exponential Smoothing, ARIMA, ARIMAX,
Seasonal Decomposition etc. — Univariate Non-Linear Tims Series
Models: ARCH, GARCH, EGARCH, TGARCH etc., Validaticn of the |
Forecasts with Different Statistical Measures, Forecasts Precision,
Dissemination of Price Forecasts.

‘Demand and supply Analysis — Demand and supply relationship,
Estimation of demand and supply — Demand model: Quadratiz almost
ideal demand system (QUAIDS). Supply
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i : Module 4: Risk Analysis and Meodelling

B , Syllabus

Revised Syllabus

Theoty :

Risk and Vulnerability assessment for adaptation planning, Yield
loss ,.&a weather based insurance and their applications. Water
balance- Surface water, groundwater and their interaction, On-farm &
off-firm water resources system. Rainfall-runoff relationships,
5&083.5 & statistical analysis of hydrologic data, Hydrologic
simulation modeling.

Introduction of risk involved in Agriculture. Types of risk in
Agriculture. Explanation of market risk with examples and past
occurred risk through graphs. What is production risk? What is
Agriculture production risk? Its definition and examples. Explanation
of mEmbnE risk with concrete oxmn%_mm. Involvement of institutional
risk, -auman or personal risk by giving examples. Risk involve with
naturé & therefore resources. Modeling and other strategies to measure
the risk. ‘

Modelling of the %mﬁ&-ﬁBﬁSm_ variations of the hydroclimatic
extremes. Modeling whole-farm income and risk management
decisions, Econometric analyses with regard to mmow\mon of risk
management tools. Use of Remote Sensing and GIS in risk analysis,
modeling and management. -

Distributions: Types of distributions. The Introduction of
Statistical Distributions. Poisson; Gumbel & Fisher ~Typette Type-II
distributions -in details and their applications. (Agriculture, weather,
and another fields). Applications of above distributions in Agriculture
& Weather and its importance. What is extreme value theory/events ?
How it happens ? How in agriculture & weather it occurres. Methods
to predict — natural disasters. Methods to predict climatic' extreme
events. Historical & recent examples of occurrence of extreme events.
Prediction of extreme events and methods. Extreme events and their

Theory : o

Introduction to hazard, risk and vulnerability. Assessment of
<c52m_u=5\ of agriculture to climate change. Introduction of risk
involved in agriculture. Types of risk in Agriculture. Agriculture water
scarcity and soil loss: Risk, vulnerability and consequences. AHP-Mul-i-
criteria decision making (MCDM) method and its applications.

Rainfall-runoff relationships, hydrometric & statistical analysis of
hydrologic data, Hydrologic simulation modeling. Agricultural . flood
vulnerability assessment and risk quantification L-Moment based
distribution fitting. Extreme events under climate change. Agricultural
drought risk assessment using different modeling techniques.

- Applications of distribution and probability theory in agriculture &
weather and its importance. Application of artificial neural networks in
flood forecasting. Application of artificial neural networks in drought
forecasting. Use of remote sensing and GIS in risk analysis, modeling
and management.

Methods to predict — natural disasters. Stochastic analysis of
hydroclimatic variables. Historical & recent examples of occurrence of
extreme events.' Assessment of climate change impact on hydro-climatic
variables. Effects of runoff generation methods and simulation time steps
on flood assessment.

Modeling of the spatial-temporal variations of the hydroclimatic
extremes: Multi-resolution analysis, ensemble methods, uncertainty
quantification through Bayesian neural networks and Monte Carlo
dropout, spatiotemporal ensembles. Modeling change of pattern in
agriculture in terms of climate change. Groundwater vulnerability and
risk mapping.
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