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L bype Coursetitle Mincred | CIA| ESE|  Max.
| . ils Marks
Core Muodern Coneepts in Crop Production 340 50 | 50 100
| o B _
| Core Principles and practices of soil fertility and nutrient 241 50 50 100
| management DR IR N |
Core Agronomy of Major Cereals and Pulses 241 50 50 100
Minor ‘ Soil l"L;l‘l‘ijlil—)jzl;lII.|’crli|i/1.‘l‘ Use 241 50 50 100
i Compulsory l>.ihr;|r,\:|;«ﬁlnll_1‘ formation Services 0+l 100 | 00 100
o Nen-Credit | —
| Compulsory | Technical Writing and Communication Skills 0+l 100 | 00 100
Non-Crednt B
TOTAL 14 600
P'YEAR/IPSEM
I Core | Principles and Practices of Weed Management 2+ 50 | 50 100
E Core Principles and Practices of Water Management 2+] 50 | 50 100
|
\GMESTo | Minor | RSand GIS Applications in Agricultural Meteorology 2+1 50 50 100
1] \uppnrlm'- | Iixperimental Designs 2+1 50 | 50 100
Compulsory | Intellectual Property and Its Management in Agriculture 140 50 50 100
! Non-Credit
Compulsory | Basic C oncepts in Laboratory ‘T'echniques 0+l 100| 00 100
| Non-Credit
- TOTAL 14 600
IN"YEARAT®Y SEM
f Core l\--rnnnm\ ol Oil Sced, Fibre and Sugar Crops 2+1 50 50 100
1 l_vrl__ril’rinciplcs & Practices of Organic Farming 2+1 50 | 50 100
I \Iumr ]Ti.llhl"tanl ol Problematic Soils and Watcrs 2+l 50 50 100
\uppvrnn-- * P ]f|l1|J’|l\§[Q]_()")’ 2+1 50 | 50 100
Compulsory 1 Agricultural Rescarch, Research Ethics and Rural 140 50 [ 30 100
B \'nn Credit | Development Programmes
[ Compulsory ! Disaster Management 140 50 | 50 100
| Non-Credit |
| Research | Master's Rescarch (‘Thesis/Dissertation) 10 - = S
|
A |
TOTAL . - 24 600
INPYEARIV!'SEM
Seminar | Master's Course Seminar 041 B 100
o _
Rescarch Master’s Rescarch (‘Thesis/Disscrtation)
Thesis Report 20+0 S
. 1 Vinva-Vocee Examination
- TOTAL 21 100
__ GRANDTOTAL 73 1900

CHILATRAPATESHATTULT MAHARAJ UNIVERSITY, KANPUR

SCHOOLOF ADVANCED AGRICULTURE SCIENCES AND TECHNOLOGY (SAAST)

M. Se (Ap) Agronomy Course Structure

P YEAR/ 1Y SEM

o




M. Sc. (Ag.) Agronomy Course Structure

IFirst Semester

(AGRON 501) Modern concept in Crop Production (3+0)

Theory
Unit I Crop growth analysis in relation to environment; geo-ceological zones of India.
Unit 11 Quantitative agro-biological principles and inverse yicld nitrogen law; Mitscherlich yicld
cquation, its interpretation and applicability; Baule unit.
Unit T Effeer of lodging in cereals; physiology of grain yicld in cercals; optimization ol plant
population and planting geometry in relation to different resources, concept of ideal plant type and crop
modeling for desired crop yield.
Unit IV Scientilic principles of crop production; crop response production functions: concept of soil
d and cnvironmental stress. use of growth hormones and regulators for better

plant relations: vie
adaptation in stressed condition,

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

avriculture.

AGRON 502Principles and practices of soil fertility and nutrient management 3(2+1)

Theory

Unit |

Soil fertility and productivits - lactors 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 delnitions.

Unit 11

Criteria of essentiality of nutrients; Essential plant nutrients-their functions, nutrient defliciency
<emptoms: transformation and dynamics ol major plant nutricnts.

Cinit 111

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

Unit IV

Commercial fertilizers: composition. relative fertilizer value and cost; crop responsc to dilferent
sutrients. residual cffects and fertilizer use efficicncy: agronomic, chemical and physiological.
(ertilizer mixtures and grades: methods of increasing fertilizer use cfficicncy; nutrient interactions.

Uit V

\nd methods of manures and lertilizers application: foliar application and its concept: relative

I ime
organic and inorganic nutrients; cconomics of fertilizer use: integrated nutrient

performance ol
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. . 4o recidie wistes i crops.
management; use ol vermincompost and residue wast

Practical

L. Determination of soil pH and soil 1:C

2. Determination of soil organic Corbon

3. Determination ol available N, P, K and 8 ol soil

4. Determination of total N, P, K and S of'soil

3o Determination o total N, P, K, S in plant

0. Computation o optimum and economic yield

AGRON 506Agronomy of major Cereals and Pulses 3(2+1)
Theory . s Jimate. soil
Origin and history. arca and production, classilication, improved variclies. ud:mluh?hl_\. ¢l .. ¢ |
water and cultural requirements, nutrition, quality components. handling and processing of the praduee
for maximum production of:

Unit I: Rabi cereals.

Unit I1: Kharil cereals.

Unit H: Rabi pulses.

Unit IV: Kharil pulses

Practical

I. Phenological studies at different growth stages of crop

2. Eistimation of crop yield on the basis of vield attributes

3. Formulation of cropping schemes lor various farm sizes and calculation ol cropping and rotational
intensities

4. Working out growth indices (CGR. RGR. NAR. LAL LAD, LAR. L\WR. SLA. SEA ¢le)

3. Assessment of land use and yicld advantage (Rotational intensity. Cropping intensity. Diversity

Index. Sustainable Yield Index Crop Liquivalent Yield. Land Equivalent ration, Aggressiveness.
Relative Crowding CoefTicient. Competition Ratio and ATER cte)
6.  Estimation of protein content in pulses

7. Planning and layout of ficld experiments
8. Judging ol physiological maturity in dillerent crops
9. Intercultural operations in diflerent crops

0. Determination of cost of cultivation of dilTerent crops

1. Working out harvest index of various crops

12, Study of seed production techniques in sclected crops

13, Visitof field experiments on cultural, fertilizer, weed control and water management aspects
Visit to nearby villages for identification ol constraints in crop production

SAC 502 Soil Fertility & Fertilizer Use (2+1)

Theory

UNIT It

Soil fertility and soil productivity; fertility status of major soils group of India: nutrient sources-
lertilizers and manures; Criteria of essentiality, classification, law ol minimum and maximum.




e

al plant nutrients - functions and deliciency symptoms, Nutrient uptake, nutrient intcractions

rm elleet of manures and fertilizers on soil fertility and crop productivity :

casent
i soils and plants: long-te
UNIE L

Sorland - lertilizer nitrogen-sources.
ation-types. mechanism, microorganisms and factors allecting:

: management of fertilizer nitrogen in lowland and upland

forms. immobilization and mincralization. nitrification.

denitritication: biological nitrogen fix

nitrogenous fertilizers and their late in soils

conditions for high Tertilizer use clficiencey.

UNIT I

Soil and tertilizer phosphorus-forms, immobilization. mineralization. reactions in acid and alkali

woils Tactors altecting phosphorus availability in soils: phosphatic fertilizers-behavior in soils and
Potassium - forms. cquilibrium in soils and its agricultural

management under ficld conditions.
potassium fertilizers under ficld

<ignilicance: mechanism of potassium  fixation: management of

conditions.

UNITN:

sulphur-source, forms, lertilizers and their behav
wetors affecting their availability in soils: manage

ior in soils: role in crops and human health: calcium

and magnesium | ment of sulphur. calcium and

nuignesium lertilizers.
UNIT VI
\lieronutrients: critical  limits

in soils and plants: factors affecting their availability and
ncies in plants: role of chelates in nutrient availability.

correction ol their delicie
UNITVIE:

Common soil test methods for fertilizer recommend
and response functions.

ations: quantity-intensity relationships: soil test

crap response correlations
UNIT VI

Fertilizer use elticiency: site-specilic nutrient management: plant need based nutricnt managements
integrated nutrient managements specialty fertilizers concepl, need and category. Current status ol
specialiy fertilizers uses in soils and crops of India.
UNITIN:

Soil tertility evalu oil. plant and tissuc lests: soil quality in rclation o

ion-biological methods, s

sustainable agriculture, Determination of critical limit, DRIS.

UNITX:

Delinition and ¢ term effects of fertilizers and soil quality.

oncepts ol soil health and soil quality: long

PRACTICALS
Sail and plant sampling and processing lor chemical analysis.
oanic carbon in soil.

Determination of soil pli. total and org
analvsis of soil for total and available nutrients (major and micro).

Chemical
essential elements (major and micro).

Analysis ol plants tor
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| S P (el
PGS 301 LIBRARY ANDINFORMATION SERVICES

PRACTICAL

; ; ; : g T T T ssearch and technodo
Introduction to hibrany and its services: Role of libraries i education, rese \ |
- N GO A

A LEans e

o o . § e Ma

Classification systems and organization of library: Sources ol mformation P'rin | .
eni : icact i i mde TVICY ienee Citatron Tnde s

Sources and Tertiary Sources: Intricacies of abstracting and indexing services (Svicic

racing infornuition fram elcrcney

Use of CD-RONT Databases,

Brofeaical Abstracts, Chemical Abstracts, CABL Abstracts. clc.):

curces. Literature survey; Citation techniques/Preparation of hibliography @ l
g S 3 : vt T e gnet o hudimgy

Online Public Access Catalogue and other computerized library services: Use ol Internet e

search engines and its resources ie-resources access methods.
PGS SO2TECHNICALWRITINGANDCOMMUNICATIONSSKILLS 0+l

PRACTICAL

Technical Writing-Various forms of scientific writings- theses. technical papers, reviews, nanuls, el
Various parts of thesis and rescarch communications (title page. authorship contents pave. preliace
ntroduction, review of literature. material and methods. experimental results and discussiony: Writinge
ol abstracts. summaries, précis, citations cte. : commonly used abbreviations in the theses and research
communications: illustrations. photographs and drawings with suitable captions :pagination. numbering
of tables and illustrations: Writing of numbers and dates in scientilic writc-ups: Lditing and prool-
reading: Writing of a review article. Communication Skills - Grammar (Tenses. parts of speech. clauses,
punctuation marks): Error analysis (Common errors):Concord: Collocation: Phonetic ssmbols and
transcription: Accentual pattern: Weak forms in connected speech: Participation in group discussion:
IFacing an interview: presentation of scientific papers.

Sceond Semester

AGRON 503Principles and Practices of Weed Management 3(2+1)
Theory
Unit I Weed biology. and ccology and classilication, crop-weed competition including allelopathy ;
principles and mcthods of weed control and classification management; weed indices, weed shilt in
different cco-systems.
Unit 11 Herbicides introduction and history of their development; classilication based on chemical.
physiological application and selectivity: mode and mechanism ol action of herbicides.
Unit 11 Herbicide structure - activity relationship; factors aflecting the efficiency ol herbicides:
herbicide formulations. herbicide mixtures, sequential application of herbicides. rotation: weed control
through usc of nano-herbicides and bio-herbicides, myco-herbicides bio-agents. and allclochemicals:
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 m.m.chmcnl herbicide unnhm.mon and rotation.
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Uit 1V Weed management in major ¢rops and cropping systems: alicn, in qasive and parasitic weeds

and their management: weed shifts in cropping systems: aquatic and perennial weed control: weed
contral in non-crop arca.

Unit V' Integrated weed management; recent development
nelit analysis ol weed management.

in weed management- robolics. use of
drones and acroplanes, organic cte.. cost: be

Practical

I Identification ol important we rbarium. Weed survey

eds of dilferent crops. Preparation ol a weed he
d competition studics, Weed indices caleulation and
solutions of herbicides for high and low-volume
and calculation of swath width. [:conomics

i crops and cropping systems. Crop-wce
Interpretation with data, Preparation of spray
Spravers. Use o various ypes ol spray pumps and nozzles
ol weed contral, Terbicide resistance analysis in plant and soil.
2 Bioassay of herbicide resistance residuces.

1 Caleulation of herbicidal herbicide requirement

AGRON 504Principles and Practices of Water Management 3(2+1)

Theory

Unit |

Water and its role in plants: Irrigation: Definition and objectives. W
development in of India and concerned state, major irrigation projects, extent of arca a

ater resources and irrigation
nd crops

irrigated in India and in different states.

Unit 1

Field water cvele. water movement in soil and plants: transpiration; soil-water plant relationships:
water absorption by plants: plant response to water SIress. crop plant adaptation o moisture stress
condition. Water availability and its relationship with nutrient availability and losces.

Uit 111

Soil. plant and meteorological lactors determining water needs ol crops, scheduling, depth and
methods of irrigation: micro irrigation systcms; deficit irrigation: fertigation: management ol walcer in
controlled environments and polyhouses. Irrigation cfTiciency and watcr usc cfTiciency.

Unit IV

Water management of crop and cropping system. waler usc clliciency, Crop walter requirement-
estimation of 151 and effective rainfall; Water management of the major crops and cropping systems.
Automated irrigation system.

Unit V

I'xeess of soil water and plant growth: water management in problem soils, drainage requirement ol
crops and methods ol ficld drainage. their layout and spacing: rain water management and its
utilization for crop production.

Unit VI

Quality of irrigation water and management ol salinc water for irrigation, water management in
problem soils.

Unit VII

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

Unit VI
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Ilydroponics,

Unit IX

Water management of erops under climate change scenario.

Practical
Determination of Field capacity by ficld method.
Determination of Permanent Wilting Point by sunllower pot culture technique.
Determination of Field capacity and Permanent Wilting Point by Pressure Plate Apparatus.
Determination of Hygroscopic Coeflicient.
Determination of maximum water holding capacity ol 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 by auger hole
mcthod.
Mecasurement of soil water difTusivity.
Istimation of unsaturated hydraulic conductivity.

AGM 510: RS and GIS Applications in Agricultural Meteorology (2+1)
THEORY

Unit |

Basic components of remote sensing- signals, sensors and sensing systems: active and passive
remote sensing.

Unit L1

Characteristics of clectromagnetic radiation and its interaction with matter: spectral features ol
carth’s surface features; remote sensors in visible, infrared and microwave regions.

Unit 111

Imaging and non-imaging systems; [raming and scanning systems: resolution of sensors:
sensor platforms, their launching and maintenance. Drone technology.
Unit IV

Data acquisition system, data preprocessing, storage and dissemination; digital image
processing and information extraction.

Unit V

Microwave remote sensing; visual and digital image interpretation: introduction to GIS and
GPS.

Unit VI

Digital techniques for crop discrimination and identification: crop stress detection - soil
moisturc assessment, inventory of ground water and satellite measurement of surlace soil
moisturc and temperature; drought monitoring, monitoring ol crop discase and pest inlestation.
Use of satcllite data in weather forecasting.

Unit VII

Soil resource inventory; land use/land cover mapping and planning: integrated watcershed
development; crop yield modeling and crop production forccasting.

VI. Practical

* Acquisition of maps

* IYicld data collection

» Map and imagery scales

T — a2 £ e T T



« S/W and /W requirements and specilications for remote sensing
« Data products. their specifications, media types, data inputs. transformation, display types.
Imagee enhancement
« Imagee classilication methods
« Lvaluation of classilication crrors
« Crop discrimination and acreage estimations
« Dilterentiation of different degraded soils
< Time domain reflectometry.
- Use of spectrometer and computation ol vegetation indices
« Demonstration of case studics
+ Ilands on training
(STATS11) EXPERIMENTALDESIGNS 3(2+1)
THEORY
UNIT I:
Need for desiening of experiments. characteristics of a good dcsign. Basic principles of designs
randomization. replication and local control.
UNITII:
Uniformity trials, size and shape of plots and blocks. Analysis of variance, completely randomized
desien. randomized block design and Latin square design.

UNTTTIH:
I’uclxvriulu.\pcrimcnls.(s_\‘mmclricuIuswcllususymmclricul),orlhognnulilyandpurlitioningoI'dcgrccsnl'l’r
cedom.Conceptolconfounding.

UNITIV: Split plot and strip plot designs. analysis of covariance and missing plot techniques in
randomized block and Latin square designs; Transformations, Balanced Incomplete Block Design.
resolvable (Icsignsundlhcirawlicmions.].alliccdcsign.alphadcsign-conccpts.randomimlion procedure,
analysis and interpretation of results. Response surfaces. Combincd analysis.

PRACTICAL

Uniformity trial data analysis. formation ol plots and blocks, IFair ficld Smith Law, Analysis ol data
obtained Trom CRI. RBD. 1.SD. Analysis of factorial experiments; Analysis with missing data; Split

plotand strip plot designs.

PGSS03 INTELLECTUALPROPERTYANDITSMANAGEMENTINAGRICULTURE
1(140)

THEORY

[Historical perspectives and need lor the introduction of Intellectual Property Right regime; TRIPs
and various provisions in TRIPS Agreement; Intcllectual Property and Intellectual Property Rights
(IPR). benelits of sccuring 1PRs; Indian Legislations for the protection ol various types ol
Intellectual Propertics: Fundamentals of patents, copyrights. gcographical
indications.designsandlayout.tradeseeretsandtraditionalknowledge, trademarks,  protection of  plant
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N Tt . IR W el
nd biodiversity proteetion: Protectable subject matters. protection iy
¢ LB . . . ) - Ny '
cal materials, ownership and period of protection: Nation|

‘ W
yeical Diversity:
of technologics. Material transtor

varictics and tarmers® rights
otection of other biologi

Convention on Biolc Il]l\.‘l'llilli()llill .|‘I‘L'i|('\ on Pl
s; Conve

biotechnology, pr
Biodiversity protection initiative o
Genetic  Resources for TFood and f\grlcullurc: [.icensing
aurcements. Research collaboration Agreement, License Agreement.

" e M A AT & I ‘,+I
PGS S04BASICCONCEPTSINLABORATORY' ECHNIQUES ( )

PRACTICAL

Safety measures while in Lab; [Iandling ol chemical substances:  Usce ol l)lll'L‘llU‘S.
pipcucs.mcusuringc_\'lindcrs.ﬂusks.scpumlory['unncl,condcnscrs.micropipcltcsundvuccupcls:\\nsl-nn
o, drying and sterilization of glassware; Drying of solvents/chemicals. Weighing and preparation
ol solutions of dilTerent strengths and their dilution: Handling techniques of solutions: Preparation
of different agro-chemical doscs in ficld and pot applications: Preparation of solutions ol acids:
Neutralization of acid and bascs; Preparation of buffers of different strengths and pll values. Use
and handling of microscope, laminar flow, vacuum pumps, viscomeler. thermometer.
magneticstirrer, micro-ovens, incubators,sandbath,waterbath,oilbath; Ilectric wiring and carthling.
Preparation of media and methods of sterilization; Sced viability testing, testing of pollen viability:
Tissue culture of crop plants; Description of flowering plants in botanical terms in relation o

taxonomy.

Third Semester

AGRON 507Agronomy of oilseed, fibre and sugar crops 3(2+1)

Theory

Origin and history, arca and production, classification, improved varicties. Physical Sciences:
Agronomy adaptability, climate, soil, watcr and cultural requirements. nutrition. quality component.
handling and processing of the producc for maximum production ol:

Unit 1
Rabi oilsceds — Rapeseed and mustard, Linsced and Niger
Unit I1

Kharif oilsceds - Groundnut, Sesame, Castor, Sunflower, Soybean and Salllower.
Unit I11]
Iiber crops - Cotton, Jute, Ramic and Mesla.

Unit IV
Sugar crops — Sugar-beet and Sugarcanc.

Practical
¢ Planning and layout of [licld experiments.
CSTRL T ey o
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e Cuiting of sugarcane setts, its treatment and methods of sowing. tying and propping ol
qarcane
e Determimation ol cane maturity and calculation on purity percentage.  recovers

pereentage and sucrose content in cane juice phenological studies at different growth
stages of crop.

« Interenltural operations in different crops.

e otton seed treatment.

o W orkine out growth indices (CGR. RGR. NAR. LAL LAD. LAR. TLWR. SEA. SLW
CIv)

e \eeessment of land use and yield advantage (Rotational intensity. Cropping intensity.
Diversity Index. Sustainable vYield Index Crop Lquivalent Yicld. Land Equivalent
ration. Aperessiveness. Relative Crowding CoclTicient. Competition Ratio and ATER
1) .

e Judeing of physiological maturity in different crops and working out harvest index

« Working out cost of cultivation of different crops

«  Istimation of crop vield on the basis of yield attributes

«  Tormulation of eropping schemes for various farm sizes and calculation of cropping and
rotational intensities

«  Determination of oil content in oilsceds and computation of oil yicld

o stimation of quality of fibre ol dilTerent fibre crops

e Study of seed production techniques in various crops

o Visit of ficld experiments on cultural. fertilizer. weed control and watcr management
aspedts

e \isit 1o nearby villages for identification of constraints in crop production.

AGRON 513: Principles and practices of organic farming 3(2+1)

I hieary

1 nitl

O oanie tarming - coneept and definition, its relevance 1o India and global agriculture and luture
prospects: principles of organic agriculture: organics and farming standards: organic farming and
custainable agriculre: selection and conversion of land, soil and water management - land usc.
conservation tillage: shelter zones. hedges, pasture management, agro-forestry.

Uit 1

Orpame farming and water use elficiency: soil fertility, nutrient recycling. organic residucs. organic
Lanires, composting. soil - biota and decomposition ol organic residues. carthworms  and
eonesamposl, ereen manures., bio-lertilizers and biogas technology.

U nnt 11

Leme. selection of crops and crop rotations, multiple and relay cropping systems.
oy relation 1o maintenance of soil productivity.
- S i
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Unit IV

Control of weeds, discases and insect pest management, biological agents and pheromoncs. bi.
pesticides.

Unit V :
Socio-cconomic impacts; marketing and export potential: inspection. certification. labeling and
accreditation procedures: organic farming and national economy.

Practical

Method of making compost by acrobic method

Method of making compost by anacrobhic method.

Method of making vermicompost.

Identification and nursery rising ol important agro-lorestry tress and tress lor shelter belts,

LlTicient use of biofertilizers, technique of treating legume seeds with Rhizobium cultures, use of
Arzotobacter. Azospirillum, and PSB cultures in ficld.

Visit to a biogas plant.

Visit to an organic farm.,
Quality standards, inspection,

certification and labeling and acereditation procedures for farm
produce [rom organic farms.

(SAC 513) MANAGEMENT OF PROBLEM SOILSAND WATERS (2+1)
Theory
UNIT I

Arca and distribution of problem soils-acidic, salinc, sodic and physi

cally degraded soils: origin and
basic concept of problematic soils, and factors responsiblc,

UNIT 11

Morphological features of saline. sodic and salinc-sodic soils: characterization ol sall

altected soils
soluble salts. ESP, pH: physical. chemical and microbiological propertics.

UNIT I11

Management of salt-affected soils; salt tolerance of crops - mechanism and ratings: monitorine of°
soil salinity in the ficld; management principles for sandy. clayey. red lateritic and dry land soils.

UNIT IV

Acid soils-nature of soil acidity, sources of soil acidity; cfleet on plant growth., lime requirement of°
acid soils: management of acid soils; biological sickness ol soils and its Mmanagement,

UNIT V

Quality of irrigation water; management ol brackish water for rrigation: salt balanee under
irrigation: characterization of brackish waters, arca and extent: relationship in water use and quality.

UNIT VI

Agronomic practices in relation to problematic soils; cropping pattern for utilizing poor quality
ground waters.

Practical

Characterization of acid. acid sulfate, salt-affected and calcarcous soils
Determination of cations (Na+ , K +, Ca+-+and Mg ) in ground water and soil samples
Determination of anions (CI'. SO~ COy7and 11CO5™ ) in ground waters and soil samples

TR TN ¢ (= soctn S




I ime and eypsum requirements ol acid and sodic soil

PP 501 Principles of Plant Physiology I - Plant Water Relations and Mineral Nutrition
(2+1)

Theory

Block 1: Plant Water Relations

Unit I: Soil and Plant Water Relations

Water and its importance: Molecular structure of water: Properties and functions of water.

Coneept ol water potential: Plant cell and soil water potential and their components: Mcthods

to determine cell and soil water potential: Concept of osmosis and diffusion. Soil physical

!nnpcnius and water availability in different soils: Water holding capacity and approaches to

improve WHC: Coneept of I°C and PWP: Water holding polymers and their relevance.

Uit 2: Water Absorption and Translocation

Root structure and unctions: Root architecture and relevance in water mining: Mechanism of

water absorption and translocation: Theories explaining water absorption and translocation:

Aquaporins. NMycorrhizal association and its relevance in water mining.

Unit 3: Transpiration and Evaporative Cooling

Evaporation and transpiration: relevance of transpiration: factors regulating transpiration:

Measurement of transpiration: approaches to minimize evaporation and transpiration: Concept

ol CONTD and s relevance. Enerey balance: Solar encrgy input and output at crop canop)

level. Stomata- its structure, lunctions and distribution: Molecular mechanisms of stomatal

apening and closing: Concept of guard cell urgidity: role of K and other osmolytes: role of

ABA in stomatal closure: Guard cells response to environmental signals: Signaling cascade

associated with stomatal opening and closure. Anti transpirants and their relevance in

agriculture,

Unit4: Water Producetivity and Water Use Efficiency

W U and its relevance in water productivity: Transpiration efficicncy. a measure of intrinsic

W Approaches to measure WUL: Stomatal and mesophyll regulation on WUL: Passioura’s

vield model emphasizing WUIL.

Unit 3: Moisture Stress and Plant Growth

Physioloey of water stress in plants: Effect of moisture stress at molecular. cellular, organ and

plant level. Drought indices and drought tolerance strategics. Drought tolerance traits.

Block 2: Mineral Nutrition

Unit 1: Nutrient Elements and Their Importance

Role of mineral nutrients in plant’s metabolism: LEssential clements and their classification:
Benelicial elements: Tactors influencing the nutrients availability: critical levels of nutrients.
I unctions ol mineral elements in plants. Deficiency and toxicity symptoms in plants.

L nit 2: Nutrient Acquisition

NMechanism ol mineral uptake and translocation; lon transporters; genes cncoding for ion
transporters: localization ol transporters: xylem and phloem mobility; Nutrient transport to
erains al maturity: Strategies 1o acquire and transport mincrals under deficient levels. Role of
mcorrhiza root exudates and PGPRs in plant nutrient acquisition.

Unit 3: Concept of Foliar Nutrition

Loliar nutrition: signilicance and Tactors affecting total uptake ol minerals; Foliar nutrient
droplet size Tor elfective entry: role ol wetling agents in entry of nutricnts.

VI Practicals

- Standard solutions and preparation of different forms of solutions

- Studies on the basic propertics ol water
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* Demonstration of surface tension of water and other solvents

* NMeasurement of plant water status: Relative water content and rale ‘,'! water loss
Restructured and Revised Sy Habi o Post-graduate Programmes Val. 2 .
* Determination of water potential through tissue volume and (hardakov s
* Determination of water potential using pressure bomb, osmomeler, paychrometer
* Determination of soil moisture content and soil waler potential

* Use ol soil moisture probes and soil moisture sensors

* Measurement of transpiration rate in plants; use ol porometry

* Measurement of CCATD and its relevance

* Demonstration and use of anti-transparent 1o reduce transpiration

* Influence of potassium and ABA on stomatal opening and closing respectively

* Delicieney and toxicity symptoms ol nutrients

* Lfleet of water stress on plant growth and development

[end

PGS: 505 AGRICULTURAL RESEARCH, RESEARCH ETHICS AND RURAL
DEVELOPMENT PROGRAMMES 1(1+0)

THEORY

UNIT I: History ol"agriculture in bricl: Global agricultural rescarch system: need. cope
opportunities: Role in promoting food seeurity. reducing poverty and protecting the environment:
National Agricultural Research Systems (NARS) and Repional Apricultural Rescarch Tnstitutions,
Consultative Group on International Agricultural Research (CGIAR): Interational Avncultural
Research Centres (IARC), partnership with NARS. role as a partner in the plobal apricaltural rescar i
system. strengthening capacities at national and regional levels: International fellowships for <cientitic
mobility.

UNIT Iz Research ethies: research integrity, research safety in laboratories, wellare of animals used
in research, computer ethies, standards and problems in research cthics.

UNIT 11 Coneept and connotations of rural development, rural development policies and stratepos,
Rural development programmes: Community Development Programme, Intensive Apricultural
District Programme, Special group Arca Specilic Programme, Inteprated Rural Development
Programme (IRDP) Panchayati Raj Institutions, Co-operatives, Voluntary Apencies/Non-
Governmental Organizations, Critical evaluation ol rural development policies and propramimes,
Constraints in implementation of rural policies and proprammes,

PGS 506 Disaster Management (140)

Theory

Natural Disasters-Meaning and nature ol natural disasters, their types and cllects, Floods. Drouvhi
Cyclone, Iarthquakes, Landslides, Avalanches, \{ulc:mic cruptions, Heat and cold Waves, Climatie
Change: Global warming, Sea Level rise, Ozone Depletion. Man Made Disasters- Nuclear disaster.
chemical disasters, biological disasters, building fire. coal fire, forest fire. Oil fire, air pollution, water
pollution. deforestation, Industrial wastewater pollution, road accidents, rail accidents, air accidents,
sca aceidents,

Disaster Management- LfTorts to mitigate natural disasters at national and global fevels, International
Strategy for Disaster reduction, Coneept ol disaster management, national disaster managenent
framework; financial arrangements: role ot NGOs, Community-based orpamzanon.. and media
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