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Biophysics and Radiation Science, Nuclear Physics, Laws of Motion, Conservation
Laws, Gravitation, Electrostatics, Ultrasonic and Acoustics, Thermodynamics,
Biochemical Analysis, Separation Technics, Metabolism, Body Fluids, Lever/
Kidney/ Gastric/ Thyroid Function, Organic Chemistry, Material Science,
Biochemistry, Nanotechnology, Molecular Biology, Cell Biology, Immunology,
Biotechnology, Pathology, Anatomy, Physiology, Microbiology- Virology,
Mycology, Serology
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+ TI® AWIRIHH (TH.TH 31, gol)
Gravitation, Periodic classification of elements, Chemical reactions and equations,
Effect of electric current, Heat, Refraction of light, Carbon compounds, Space
mission, Lenses, Heredity and evolution, Life processes, Environmental management,
Animal classification, Introduction to microbiology, Cellular biology, Disaster
management.

3. JARIY IS (Al

+ TS ARATHDA
Community Health Nursing (FqaTd SINED] QI#YT), Health Promotion CINEDREIEL
q Q:i_c[?j_*l), Nutrition (‘?ﬁ'GFUT JTER), Mental Health (II'Flﬁ-I_CB W,Sanitation
(Il g IIRIMY), Human Body, (‘TFFcﬁ Q‘I’\ﬁ?) Primary Health Care (FITQT&I_GB
ARG &5 AN, Infection (SITE) Immunization (GHTHRUN), Communicable
diseases (\’:ITQﬂa JATSIRY), Non Communicable Diseases (SWTEI_CF 3TTR),
Community Health Problem (W& ARG fduge ), Primary Health
Management (Elwﬁ’c}? JIRIY IJWITY-), First aid and Referral (HQNTCI%H? q
HE¥Ha), Child Health Nursing (@Te3 TR 28T, Midwifery (RI1dehT & It
Geferd f%l??ﬁ\_rl:f, Health Center Management (SWW G- BICEIER))

. 3wy fmfor i)

+  Ti® JIWATAHH
Pharmaceutical Chemistry, Pharmaceutics, Pharmacology, Biochemistry, Clinical
Pathology, Human Anatomy, Physiology, Social Pharmacy, Pharmacology and

Toxicology, Hospital clinical Pharmacy, Pharmacy law and Ethics
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Engineering Mechanics & Strength of materials

Mechanics and forces systems, resolution and composition of forces, beams
§reaotion, centroid and center of gravity, friction, simple lifting machines,
Moment of Inertia, Simple Stresses & strains, principal stresses, bending
moments, shear forces, bending & shear stresses in beams, deflection of
beam, theories of columns.

Theory of structures

Direct and bending stresses, fixed and continuous beams, simple trusses,
slope deflection method, moment distribution method.

Steel Structures

Introduction to steel structure, types, loads acting on steel structures, Design
of bolted and welded connections

Design of Reinforced concrete Structures (Limit State method)

Design of slab, beams, columns, footing.
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Water tanks (WSM).

e Concrete Technology
Cement-grades, test, properties, aggregates, concrete, test on concrete,
factors affecting concrete, water cement ratio, aggregate cement ratio, mix
design, quality control of concrete, additives in concrete

e Geotechnical Engineering
Geotechnical properties, stresses in soil, shear resistance, compaction,
consolidation and earth pressure, stability of slopes, bearing capacity,
settlements, shallow and deep foundations, basic engineering geology.

e Construction Materials
Stones, bricks, cement, lime, mortar, timber, plastic, concrete, steel, paints
and varnishes Bitumen, mastic asphalt, emulsion, cutback, stone matrix
asphalt, fly ash, sustainable building materials, glass, artificial materials.

e Surveying
Classification of surveys, measurement of distances-direct and indirect
methods, optical and electronic devices, prismatic compass, local attraction;
plane table surveying, levelling, volume calculation, contours, theodolite,
theodolite traversing, omitted measurements, trigonometric levelling,
tachometry, curves, advanced instruments in surveying (EDM, Total station),
introduction to remote sensing, GPS & GIS.

¢ Building Planning and Construction
Principles of building planning and design, building bylaws, building services
such as vertical transportation, water supply, sanitation, thermal ventilation,
lighting, acoustics. Types of foundations, brick and stone masonry, types of
floors, doors and windows, roofs, finishing works, water proofing, types of
formwork.

e Fluid mechanics
Properties of fluids, fluid statics and buoyancy, introduction to kinematics and
dynamics, flow measurement, flow in open channel, flow in closed conduits,
losses in pipe flow, pipe network, introduction to centrifugal pumps &
reciprocating pumps

e Water Resources Engineering
Hydrological cycle, precipitation, runoff, hydrograph, Water requirement of
crops, methods of irrigation, lift irrigation, reservoir planning & sediment
control, dams, spillways, barrages, diversion head works, canal and canal
structures, cross-drainage works, micro & minor irrigation( Bandhara, Percolation
tank, drip and sprinkler, well, Jal yukt shivar)

e Highway Engineering
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Planning of highway systems, alignment and geometric design, horizontal and
vertical curves, grade separation, cross sectional elements of highway, thin
and ultra thin white topping, overlays, construction and maintenance of rigid and
flexible pavement, traffic volume and analysis.

o Bridge Engineering
Selection of site, types of bridges, pre-stressed bridge, culverts, Construction
and maintenance

o Estimating, costing and valuation
Specification, estimation, costing, tenders and contracts, rate analysis,
valuation

¢ Public health engineering
Water supply Engineering:

Sources of supply, intakes, estimation of demand, water quality standards,
primary and secondary treatment, maintenance of treatment units,
conveyance and distribution of treated water, rural water supply.

Wastewater Engineering:

Quantity, collection and conveyance, disposal, characteristics of sewage and
its treatment, rural sanitation.
Introductory Solid waste management:
Sources, classification, collection, Treatment and disposal

¢ Construction Planning and management
Functions of management, Elements of material management, safety
engineering, network analysis (Introduction to Bar and CPM), construction
equipment, site layout, various acts related to workers and industry (workmen

compensation act, factories act, minimum wages act, etc.)

9. w3 AR @i
+ TifD STRTRIHA
o Measurement and Metrology:

Measuring instruments, generalized measuring systems, static and dynamic
performance characteristics of devices, calibration, error - sources and
analysis. Sensors and Transducers, Measurement of displacement, angular
velocity, pressure, strain, force and torque, temperature, flow, vibration and
noise. Data acquisition systems.

Metrology: Standards of linear measurement, Limits and Fits, Limit gauges,
Measurement of geometric forms, Interferometry, Comparators, Measurement
of screw threads and gears, surface texture.

e Thermal Engineering
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Laws of Thermodynamics, Ideal gas processes, Steam fundamentals, Vapour
processes, Steam Boilers, Steam nozzle, Steam turbine, Steam condensers,
Cooling Towers, Modes of heat transfer

e Theory of Machines
Kinematics of Machines, Inversions of Kinematic Chains, Cams and Followers,
Belt and Rope Drives, Chain Drives, Gear Drives, Brakes, Clutches, Flywheel,
Governors, Balancing

e Mechatronics -
Control System - Open and Closed Loop Systems, Mechanical Device as
Primary detectors, Electrical Transducers, Active and Passive Transducers,
Analog and Digital Transducers, Actuators, Hydraulic Actuation Systems,
Pneumatic Actuation Systems, Electrical Actuation Systems, Selection of
Actuators

e Fluid Mechanics and Machinery
Properties of Fluids, Fluid Pressure and Pressure Measurement, Types of fluid
flows, Venturimeter, Orifice meter, Pitot tube, Laws of fluid friction, Minor losses
in pipe fittings and valves, Hydraulic power transmission through pipe, Water
hammer phenomenon, Impact of jet, Layout and features of hydroelectric
power plant
Hydraulic turbines - Types and their applications, Centrifugal and Reciprocating
Pumps - Types, Principle of working, performance testing, maintenance
procedure

o Manufacturing Processes -
Machining Process, Lathe, Drill Machine, Shaping Machine, Slotting Machine,
Pattern making, Moulding, Casting, Plastic moulding methods, Drop forging,
Rolling, Extrusion, Welding Processes, soldering and brazing

e Environmental and Energy Management -
Natural and manmade sources of air pollution, Gaseous Pollution Control,
Effects of air pollution due to Refrigerants, Noise pollution, Sources of water
pollution, Waste Water Treatment, Solid waste generation
Solar PV Systems, Solar Thermal Systems, Wind Turbines, Biomass, Other
renewable energy sources,

e Power Engineering -
Power cycles, Basic of IC Engines, IC Engines auxiliaries, Diagnostic tools used
for fault finding, IC engine testing parameters, Exhaust emissions and control,
Engine Control Unit
Reciprocating compressors, Rotary compressors - Types , construction,
principle of working, performance parameters, maintenance

e Advanced Manufacturing Systems -
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Fundamentals of Non - conventional methods, EDM, WEDM ECM, PAM, AJM,
USM, EBM and LBM, Miling, Gear manufacturing methods, CNC machines:
Types, classification, working and constructional features
Group Technology
Flexible Machining Systems, Introduction to Robotics

e Design of Machine Elements -
Fundamentals of Design, Design of joints, Levers and offset links
Design of Shaft, Keys and Couplings
Design of Power screws and Fasteners
Design of Springs
Selection of Antifriction Bearings and Gears

o Automobile Systems -
Automobiles, Automobile Transmission Systems, Automobile Control Systems
Automobile Suspension, Wheels and Tyres, Automobile Electrical and
Electronics Systems, Motor Vehicle Act, Road Safety and Garage Practices

¢ Industrial Engineering -
Work Study (Method Study and Work Measurement), Process Engineering,
Ergonomics, Quality Control and Inspection, Statistical Quality Control

¢ Renewable Energy Systems -
Solar Photovoltaic Systems, Wind Energy Systems, Micro Hydro Power
Systems, Bio-energy Systems, Renewable Energy Hybrid Systems, Feasibility
Studies

o Refrigeration and Air Conditioning
Refrigeration Cycles and Refrigerants, Refrigeration System Components,
Basics of Air Conditioning, Cooling Load Calculation, Air Conditioning Systems

¢. IS AT (fagga)
+ QIS TRITaHA
Basics of Electrical Engineering

o Current, EMF, potential difference, internal resistance, terminal voltage
e AC & DC supply, single phase & three phase AC supply

o Resistance, resistivity, Heating effect of electric current

e Ohmes law & its application. Series parallel combination of resistances.
o Kirchhoffes laws & its applications.

e Capacitors, Series parallel combination of capacitors.

o Magnetic effect of electric current, Electro-magnetism

e Faradays laws of electromagnetic induction, Lenzes law

e Self & mutually induced EMF

e Static & dynamically induced EMF
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e Eddy current & hysteresis losses.

e Reactance, Impedance, power factor, active, reactive, apparent power

e Phase sequence, types of three-phase connections, Phase and line quantities in
three phase star and delta system

e Balanced and unbalanced loads.

o Power measurement in single phase & three phase circuits.

Generation, Transmission & Distribution of Electric Power
o Types of power plants & their capacities. Alternator basics, speed & frequency.
e Load curve, load shading, state & national grid
o Voltage levels for Generation, Transmission & Distribution of Electric Power
e Basics of transmission & distribution
e Types of AC distribution systems
e Single line diagram of transmission
¢ Transmission line parameters
e Transmission and Distribution Line Components -
Overhead Conductor ,Underground Cables, Line supports, Line Insulators

Electrical Materials & wiring Practices

o |E rules of safety, Wiring components, tools and safety devices

e Significance & properties , classification, types & applications of conducting and
insulating materials

o Types of wiring, cable laying & cable jointing

e FEarthing

Induction motors & Transformers
e Construction & working of three phase & single phase induction motors
e Starting & reversal of three phase induction motors
o Types of starters for three phase induction motors
e Methods of speed control of three phase induction motors
e Construction & working of three phase & single phase transformers

Switchgear & Protection

e Basics of protection, types of faults

e Circuit interrupting devices such as Isolators, HRC fuses, LT and HT Circuit
breakers

e Protective relays: Basic relay terminology and types of relays

e Protection of Transformer, Motors, Bus-bar and transmission line
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[llumination
o lllumination terminology
e [aws of illumination
e Various types of lamps
e Various lighting schemes
e Domestic and industrial lamp fittings
e Bombay Lift Act 9%3%
o FElevators
e Factor controlling shapes and size of car

Renewable Energy Sources

e Construction & working of solar power plants. Types of collector for Solar
power plant

e Solar PV power plant.

e Wind power generation

e Horizontal & vertical axis wind turbine. Location & installation of wind turbines

Maintenance of Electrical Equipment
e Types of maintenance
e 0.C.&S.C. test on transformer
e Faults in three phase & single phase induction motors & troubleshooting
e Faultsin of three phase & single phase transformers & their remedies

Energy Conservation
e Indian Electricity Act Q0019
e BEE andits Roles
e MEDA and its Roles
e Star Labelling
e Energy conservation technigues in induction motor
e Energy conservation techniques in Transformer
e Energy Conservation Equipment
e Energy efficient motors &transformers
e Energy Conservation in Lighting System
o Tariff & their types
o Application of tariff system to reduce energy bill

Electrical Estimation & contracting
e Electrical hazards & safety in electrical work
e Methods of resuscitation, CPR
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o Fundamental principles for electrical installations

e single line & multi line wiring diagram

o Interpretation of electrical installation plan and electrical diagrams

e Design consideration of electrical installation in commercial buildings

e Design electrical installation scheme of commercial complex

e Classification of outdoor installations, streetlight/ public lighting installation

e Terminology used according to NEC 0919

e Selection of equipment, sources used in street light installations.

e Design, estimation and costing of streetlight

o Factors to be considered while preparation of detailed estimate and economical
execution of work.

e (Concepts of contracts, types of contracts, contractor, role of contractor,
qualities of good contractor

e Type of tender, tender notice, preparation of tender document, and method of
opening of tender
Quotation, quotation format, comparison between tender and quotation.
Comparative statement, format of comparative statement. Order format,
placing of purchasing order

R. BT FERBR

+ Tif® AT
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90. SIS
+ TifHD JWATAHH
e Marking tools - Scriber, Divider, Punch, Hammer

e Measuring tools - Surface Gauge, V-block, Marking table, Try Square, Angle
Plate, Surface Plate

e Bench Vice, Hacksaw, Chisel-Types and Uses
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* File § Specification

e Bench grinder, Grinding Wheel

e Precision Instruments -

A) Outside, Inside and depth micrometre-Principal, Constructional features, Parts,
Graduation, Reading

B) Vernier calliper, Vernier height gauge- Principal Construction, Graduations,
reading

o Angular measurements Instrument - combination set, Vernier bevel protector.

e Piglron, Cast Iron, wrought iron, steel.

e Tap and Die, Types of screw thread, Reamer

e Nut and bolt Locking devices, washer, keys, screws

e Spanner, wrenches, screw driver Plier

o Types of drilling machine, Drill- process and types, holding, cutting speed &
feed, sharpening of tool, material, Parts, drill angles, drill operations

e Scraper, Physical & mechanical properties of metals

o Gauges - Types & uses

o Jig &fixture - Types & uses

e Pipe and Pipe fitting

e Coolant and Lubricant

e Bearing, Foundation belt

e Power transmission- Pulley, wire rope Gear

99, ARTAT
+ TP TRITIHH
9 Electrical wire joints for single and multi-strand conductors suitable for

applications with soldering following electrical safety precautions.

? DC and AC circuits including R-L-C circuits with accurate measurement of
voltage, current, resistance, power, power factor and energy using ammeter,
voltmeter, ohm-meter, watt-meter, energy meter, power factor meter and phase
sequence tester with proper care and safety.

3. Plan, estimate material, wire up and test different type of domestic wiring circuits
as per Indian Electricity rules and taking care of quality. Construction and working
of MCB & ELCB. Test a domestic wiring installation using Megger.

8. Type of batteries, construction, working and application of Ni-cadmium, lithium
cell, lead acid cell etc. their charging and discharging, choosing appropriate
method and carryout the installation and routine maintenance with due care and
safety.

4. Make choices to carry out basic jobs of marking out the components for filing,
drilling, and riveting, fitting and assembled using different components
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independently.

&. Plan and install Pipe & Plate earthing. Measure earth resistance by earth tester.

9. Select and perform electrical/ electronic measurements with appropriate
instrument.

¢. Plan and execute electrical illumination system viz. FL tube, HPMV lamp, HPSV
lamp, Halogen & metal halide lamp, CFL, LED lamp etc.

R. Plan, estimate material, wire up and test different type of industrial wiring circuits
as per Indian Electricity rules and taking care of quality.

90. Plan, estimate material, wire up and test different type of commercial and
computer networking wiring circuits as per Indian Electricity rules and taking care
of quality.

99. Construct and test Half-wave, full-wave, and bridge rectifiers with filter &
without filter. Troubleshoot and service of DC regulated power supply.

9. Interpret the constructional features, working principles of DC machine. Starting
with suitable starter, running, forward and reverse operation and speed control of
DC motors. Conduct the load performance test of DC machine with due care and
safety. Maintain and troubleshoot of DC machines.

93. Interpret the constructional features, working principles of single phase and 3
phase AC motors. Starting with suitable starter, running, forward and reverse
operation and speed control of AC motors with due care and safety.

9%. Interpret the constructional features, working principles of Alternator set. Test,
Wire-up and run alternator. Synchronization of Alternator with due care and
safety.

94. Interpret the types, constructional features, working principles of transformer
(single & three phase) Connect and test Transformer.

9&. Prepare single line diagram and layout plan of electrical transmission &
distribution systems and power plants with knowledge of principle applied. Make
and test power connection to substation equipmentes with care and safety.

90. Select, assemble, test and wire-up control panel.
9¢. Plan, estimate and costing of different types of wiring system as per Indian

Electricity rule.

9. WY qderd

+ TIr® IRITHsHH
Animal Husbandry ( 92[<de)
e Economically important species of Livestock &poultry in India
Q3Tci e SMTErehe e HecdTed] URIer 371107 Pape garra At
e Various important breeds of Cattle, Buffalo, Sheep, Goat, Pigs, Horses & Poultry birds
in India & in Maharashtra.
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Q3T AT HERTSEINSS a2, T a1, 21T, HedT, 9IS, Gape el Il g3l
ST ATty
o Livestock &Poultry breeding including Cross breeding, Artificial insemination, handling
of frozen semen etc.
RIS AT pge Gatill YT, B =, M AT BIATUN gearal.
o Livestock Husbandry Practices in Maharashtra.
HERTE, TR TRIH LTI/ YIS YGd ! ATSd
e Devices used for identification of Animals, Importance of record keeping.
TRIEAT 313 YSTAUITATST aTIR ST STUMRT HHTE, 37a2dd 1T gl Hol g
NS STA HIUITD HEd.
e Livestock and Poultry management
TR SO parpe SAeRATAT
Animal Nutrition TZ[ITYUT F 38R
e Fodder & feeds for livestock and poultry
ART, IRT G 43/ el @rer
e Common Diseases for Livestock & Poultry in Maharashtra.
HERTSE RSITA URIEH d Hadpe Yegid FeargRoy T,
e |mportant statistics of Livestock &Poultry in Maharashtra.
HERTE TR URIET 9 Hage Izl RIS Aifeda! drfel.
e Importance of Livestock in Agricultural Economy
TR S 372 FawHed Hgd
Milk and Milk products S8 & GrereT= UaTef
e White Revolution &1de ghicit
e Milk Quality Inspection & J[Urd=iT {121
e Milk Products-Production Technology G¥&ST= UaTe- I TS

93. TANTRST sl

+ i TS (Ugd) g9
Biophysics and Radiation Science, Nuclear Physics, Laws of Motion, Conservation
Laws, Gravitation, Electrostatics, Ultrasonic and Acoustics, Thermodynamic

Biochemical Analysis, Separation Technics, Immuno- chemical reaction, Metabolism,
Body Fluids, Lever/ Kidney/ Gastric/Thyroid Function, Organic Chemistry, Material

Science, Biochemistry, Nanotechnology

Molecular Biology, Cell Biology, Immunology, Biotechnology, Pathology, Anatomy,

Physiology, Microbiology- Virology, Mycology, Serology

9. IR FETIS (SN
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& diFD ARITRIHH
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SETHH 3, W A, FEIHABRAT SEINISl, IoTdls, AeAD JHID,
AT, 9@ AR U5, RISl T, A S, i fqaxora=d, yaHic 9
fea e yead

o RS GIRUT T BIIQ
TIHYHT, STRIBRUT, FISHIBRUT, STRTTHHROT Hh T g T 312f 0T T,
TITGT, b G I WIRTARIG 3T FEIROM, WTO ARG AT FEROM 10T Il
AR rferaRasics rufera uRumd ust 9 IR, GST faswid, VAT, WTO,
ST RN Aeferd wre / o

9. fawTR SfaRT (B

+ TI® IRITAsHH

e Section A : Basics of Agriculture

Maharashtra Agro-Climatic Zones, Cropping Systems: Definition and types of cropping
systems, Problems of dry land agriculture, Seed production, Seed processing, Seed
village, Meteorology: weather parameters, crop-weather advisory, Precision Farming,
System of Crop Intensification, organic farming. Major soil types, soil fertility, fertilizers,
watershed management.

Food production and consumption trends in Maharashtra. Food security and growing
population, Reasons for grain surplus, Impact of Government Procurement &
Distribution, Buffer Stock - Objectives & Norms in Maharashtra. Availability of food
grains, per capita expenditure on food. Trends in poverty, Public Distribution System
and Below Poverty Line population, Targeted Public Distribution System (PDS), policy
implementation in context to globalization. Processing constraints. Relation of food
production to National Dietary Guidelines and food consumption pattern. Food based
dietary approaches to eliminate hunger.

Ecology and its relevance to man, natural resources, their sustainable management and
conservation. Causes of climate change, Green House Gases (GHG), Present Scenario
of Indian Agriculture and Allied activities; recent trends, major challenges in agriculture
measures to enhance viability of agriculture.

Concept of Rural Area, Structure of the Rural Economy Importance, and role of the rural
sector in Maharashtra, Economic, Social and Demographic Characteristics of the rural
economy, causes of Rural Backwardness, Rural population in India, Occupational
structure, Farmers, Agricultural Laborers, Artisans, Handicrafts, Traders, Forest
dwellers/tribes and others in rural Maharashtra, Trends of change in rural population
and rural workforce, problems and conditions of rural labour.

Precision agriculture: concepts and techniques, Geo-informatics, 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
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interpretation; Global positioning system (GPS)

e Section B: Agricultural related General Knowledge and Current Affairs

Current Affairs Agriculture especially focus on Cropping patterns, Irrigation, storage,
transport and marketing of agricultural produce, Farm subsidies, Minimum Support
Price (MSP), Public Distribution System, food security, Food processing & Land
reforms, Disaster management.

Highlights of Agriculture in current union budgets, economic survey, facts and figures in
Various Reports like livestock census, NABARD reports, Economic survey, Current
statistical data about area, production and productivity of agricultural, horticultural
crops, forest in country and Maharashtra, currently released technologies/
varieties/products/ breeds of livestock animals etc. by ICAR, national research
centers, directorates and SAU's with special reference to Maharashtra, Recent
schemes Rules and regulations, norms, acts Recent farm laws etc. formulated by the
government of India and Government of Maharashtra and their Impact. Recent facts
and figures about agricultural exports and imports

e Section G : Agronomy

Tilage and tilt, Seeds and sowing. Crop density and geometry, Crop nutrient
Management, and nutrient use efficiency, Plant ideotypes, Crop adaptation and its
distribution. Earth atmosphere, Atmospheric weather variables; Nature and properties
of solar radiation, types, solar constant, depletion of solar radiation, net radiation,
albedo; Atmospheric temperature, temperature inversion, lapse rate, daily and
seasonal variations of temperature, vertical profile of temperature, Energy balance of
earth; Atmospheric humidity, concept of saturation, vapour pressure, process of
condensation, formation of dew, fog, mist, frost, cloud; Precipitation process, types an
classification; Artificial rainmaking. Monsoon- mechanism and importance in Indian
agriculture, Weather hazards and extreme weather conditions, Modifications of crop
microclimate, climatic normal for crop. Weather forecasting - types, Climate change,
climatic variability, global warming, causes of climate change and its impact.

Water Resources of India and Maharashtra, Irrigation scheduling criteria and methods,
Quality of irrigation water, Soil-water- plant relationship, Water requirement of different
Agronomic crops. FEvaporation, Transpiration, Evapo-transpiration, Potential-
evapotranspiration, effective rainfall and consumptive use of water. Water Use
efficiency, Irrigation Efficiencies. Water logging and Management of water-logged soils.
Crop water management techniques in problematic areas. Origin, geographical
distribution, economic importance, soil and climatic requirements, varieties, cultural
practices Intercropping, pest and disease management and yield of Kharif, Rabi and
Summer field crops.

Weed classification, harmful and beneficial effects on ecosystem, Reproduction and
dissemination of weeds. Herbicide classification, concept of adjuvant, surfactant,
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herbicide formulation and their use. Introduction to mode of action of herbicides and
selectivity. Allelopathy and its application for weed management. Bio-herbicides and
their application in agriculture. Herbicide mixture, Herbicide compatibility, Integrated
weed management, Herbicide Resistance and management.

Farming system concept, its types, Farming system components and their maintenance,
Cropping system and pattern, multiple cropping system, crop rotation and principles,
Efficient cropping systems, Allied enterprises, Tools for determining production and
efficiencies in cropping and farming system; Sustainable agriculture, indicators of
sustainability, adaptation and mitigation, conservation agriculture strategies, Integrated
farming system, objectives and characteristics, components of IFS, Organic farming
and its principles, Organic ecosystem concepts; Organic nutrient resources and its
fortification; Restrictions to nutrient use in organic farming; Choice of crops and
varieties in organic farming; Fundamentals of insect, pest, disease and weed
management under organic mode of production; Operational structure of NPOP;
Certification process and standards of organic farming; Processing, marketing and
export potential of organic products.

e Section D: Genetics and Plant Botany

Floral biology and modes of reproduction, cell components and cell division, structure and
replication of genetic material, structural changes in chromosome, Mendelian
principles of heredity, gene interaction, cytoplasmic inheritance, objectives of plant
breeding, heterosis and its exploitation, methods of breeding in self-pollinated and
cross pollinated and asexually propagated crops, self in-compatibility and male
sterility, new plant breeding tools, breeding for biotic and abiotic and quality traits

Diffusion and osmosis, transpiration and stomatal physiology, photosynthesis, respiration,
metabolism of carbohydrates, lipids and nucleic acid, plant growth regulators, its uses
and physiological role

Seed production technology in self-pollinated and cross pollinated crops, procedure of
seed certification and seed Act, seed marketing

agro-forestry, their importance and scope, cultivation and processing of aromatic and
medicinal plants, agro-ecology, pollution, agro- ecosystem, types of Invitro cultures,
advantages and limitations of In-vitro culture, stages of micro propagation and its
genesis, organogenesis

e Section E:Soil Science & Agricultural Chemistry

Soil as a natural body, soil genesis, components of soil, weathering of rocks and minerals,
factors of soil formation. Physical properties of soil. Soil survey and soil taxonomy,
Land capability classification. Chemical properties of soil, soil microorganisms, soil
pollution, soil quality and health, Reclamation and management of problem soils,
Quiality of irrigation water, Remote sensing and GIS in diagnosis and management of
problem soils. Bioremediation of soils, Organic manures, Integrated nutrient
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management, Chemical fertilizers. Soil fertility and nutrition, Different approaches of
soil fertility evaluation. Soil testing methods for available nutrients, critical level of
different nutrients, Plant analysis methods, Nutrient use efficiency.

e Section F: Animal Husbandry and Dairy Science
Breeds: Economic importance of live-stock in India. Classification of breeds of cattle,
buffalo,
sheep, goat and poultry; Farming and Management: Daily routine practices on livestock
farm,
Different livestock farming; Breeding: Principles of genetics, selection, systems of
breeding livestock for its economic use.
Reproduction: Anatomy and physiology of reproductive system of cattle. Artificial
insemination. Multiple Ovulation and Embryo Transfer Technology (MOET).
Nutrition : Principles of nutrition, Chief constituents of animal and plant body
Digestion, absorption and metabolism of various nutrients in ruminants and non-
ruminants.
Classification and composition of feeds. Role of various in nutrients in normal
physiology and growth of livestock. Feeding standards, computation of ration for
different ages and for different production functions. Thumb rules of livestock feeding.
Utilization of non- conventional feeds. Complete feeds. Feed and fodder preservation.
Grass land management and grazing practices. Improving poor quality roughage,
UROMOL, UMMB. Feed additives and supplements. Cultivation of fodder crops and
trees. Milk and Milk Product: Production and utilization of milk in India. Mammary gland
development, theories of milk secretion. Major milk constituents, composition of milk of
different species. Factors affecting quality and quantity of milk. Clean hygienic milk
production. Collection, transportation and processing of milk. Important milk products
- concentrated, coagulated, fermented, frozen and dried. Legal standard and quality
control tests: Aseptic packing of milk and milk products. Detection of common
adulterants. Nutritive value of milk. Role of Govt. and NGOs in the progress of dairy
industry.

e Section G: Economics

Economics Meaning, definition, Consumption, Production, Factor market and prices,
Distribution theories, National income, Money: Public Finance: Revenue, Expenditure
Taxes. Evolution, types, functions. Inflation - types, causes and control measures.

Agricultural Economics: Definition, importance of agriculture in Indian economy, Problems
of Indian agriculture, Food security, Population and employment problems, Land
holding, Agricultural Production, Five Year Plans, Agricultural Policies.

Agricultural Marketing: Marketing problems, Functions Channels, Marketing cost and price
spread, Role of different institutions in Agricultural Marketing, Monopoly procurement
scheme, Role of Cooperatives in Agricultural Marketing.
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e Section H: Agricultural Extension
Rural sociology and its importance. Rural social groups and voluntary organisations,
Rural development and various rural development programmes. Community
development, leader and leadership. Educational psychology and its concepts.
Learning and teaching. Elements of communications. Time management and supply
chain management, Extension teaching methods, IT in the field of agricultural
extension. Extension Administration. Various extension / agriculture development
programmes launched by ICAR / GOI. Programme planning and its implementation.
Extension evaluation methods. Agriculture journalism. Entrepreneur and
entrepreneurship development. Promotion of entrepreneurship: Government schemes
and initiatives. Market survey and project formulation.
e Section I: Entomology
General morphology; anatomy and physiology of insects. Classification of insects.
Insect ecology. Economic importance of insects. Major insects and pests of field and
Horticultural crops of Maharashtra state their occurrence, life history, damage and
control measures. Insecticides: Classification and formulations. Beneficial insects
(Sericulture, Apiculture, Lac culture etc.). Outbreak of insects and their causes. Pest
surveillance, ETL - concept and application. Store grain pests and methods of their
control. Appliances used in plant protection. Safe handling of pesticides. Antidotes for
pesticide poisoning. Pest Management: Pest resistance, role of biotechnology in pest
management. Study of non-insect and pest: Importance of sanitary and phytosanitary
measures e.g. snail. Residual effect of insecticides: Its testing, national and
international standards. Biological control of insect and pests: Definition, method and
scope. Important natural enemies and their host. IPM concept and recent trends in
plant protection. (Role of Chemosterilants, attractants, repellents, pheromones and
light traps in pest control.)
e Section J : Plant pathology
History and development of plant pathology, economic importance of plant
diseases. Nature, position and structure of fungi, bacteria, viruses and mycoplasma,
their methods of reproduction and nutrition. Broad classification of fungi and
phytopathogenic bacteria. Symbiosis and their modifications. Dissemination and
transmission of fungi, bacteria, viruses, mycoplasma and nematodes. Phenomena of
infection susceptibility host reaction. Epidemiology and forecasting. Disease
resistance. Symptomology, Flowering parasites, physiological disorders. Principles of
plant diseases and its control, chemical, bio-control their formulation and doses.
Symptoms causal organism, etiology and control measures of crop diseases.
Economics importance of plant diseases. Major diseases of field and Horticultural
crops of Maharashtra state.
e Section K: Irrigation and Drainage
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Purpose of irrigation, environmental impact of irrigation projects, on farm structures
for water conveyance, control & distribution; underground pipe conveyance system:
components and design, water requirement of crops: concept of evapotranspiration
(ET), measurement and estimation of ET, water and irrigation requirement of crops,
depth of irrigation, frequency of irrigation, irrigation efficiencies; surface methods of
water application: border,

check basin and furrow irrigation- adaptability,

Sprinkler irrigation: adaptability, problems and prospects, types of sprinkler irrigation

Systems, uniformity coefficient and pattern efficiency. Micro Irrigation Systems:
types-drip, spray, & bubbler systems, merits and demerits, different components;
Design of drip irrigation system: general considerations, wetting patters, irrigation
requirement, emitter selection, clogging problems, filter cleaning, flushing and
chemical treatment; fertigation: advantages and limitations of fertigation, methods of
fertigation

Water logging - causes and impacts, drainage, objectives of drainage, Surface
drainage coefficient, subsurface drainage, hydraulic conductivity, drainable porosity,
water table, Design of subsurface drainage system, drainage pipes, drain envelope,
Vertical drainage. Bio-drainage, biodrainage, mole drains, conjunctive use of fresh and
saline waters.

e Section L : Horticulture

Cultivation of tropical, subtropical and temperate fruits and vegetable crops,
plantation crops, spices and condiments, flower crops, potato and tuber crops, dry
land horticultural crops and medicinal and aromatic crops. Breeding of fruit, plantation,
vegetable, tuber, spices and ornamental crops. Principles of plant breeding, genetics
and cytogenetics. Seed production of vegetable, tuber, spices and ornamental crops.
Plant propagation and nursery management. Weed management in horticultural crops.
Orchard and estate management. Precision farming and protected cultivation of
Horticultural crops. Fundamentals of horticulture. Ornamental horticulture and
principles of landscape architecture. Growth and development. Introduction to
agroforestry. Post-harvest management and processing of horticultural crops.
Fundamentals of food and nutrition.

e Section M : Fisheries

National and global scenario of aquaculture production. Types and systems of
aquaculture. Candidate species for aquaculture. Important live food organisms.
Ornamental fish trade. Induced breeding and seed production of commercially
important species. Use of therapeutics in aquaculture. Fish diseases and management.
Marine and inland fishery resources of India. Current production and production
potential. Exports of fish and fishery products. Commercially important fish and
shellfish resources
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9. fRaR IR (R1er0n)

+  diFD ARITRIHH

o DI At g Fai T RIS bR AT, 00R T Hex ffAf1H AR
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e UNICEF, NCERT, NUEPA, NCTE CCRT, TISS, TIFR, Homi Bhabha center of Science
Education, RTE, EFLU, MPSP, SCERT, MIEPA , DIET

o T A (FaTeum) BI3Ted ASER, NAS, PISA

o TITC QeI STEUTY 2T

o AT 31Ef0TH gRUI-3020
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o T 31eTf0Te HERTSE IR

o TS R SrfHaT

o g T I 371 WErRY faganel dafaad ST Ao

o I T AR THALAT- 31&OTh &I VBT IR, ST HIY(Th3T, e alh]
SAOT ST, AT BIRIhH - FISIT od, TR, faen arfe=, 914 arfe=l, dfed
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o IMASY RM&T0T fumI=ht WRe=T (e foumT g fafay Jarearay) T i drivesd.

qu9. TJITI TN DT TSRS (FATI / FY UICHNR)

+  diTD ARIRAHH

¢ Brick work :-Sizes ,manufacturing, ,characteristics and methods of testing bricks. Terms
used :- Stretched ,header, Closer. English bond. Flemish bond, Arrangement of bricks
Brick-walls :- Relationship between thickness and length and height, practical rules for
determining, thickness of different walls Footing, Brick-piers, Jambs. Function of mortar,
first, second, third class brick work. Shrinkage and settlement in new brick work, units of
measurement of brick work; number of bricks and quantity of mortar required for walls of
different thickness.

¢ Rubble Masonry :- Types and characteristics of building stone, Types of rubble, Masonry
theory, characteristics and general specifications. Stone dressing, Face, bed and joints,

and secret-key joints. Terms used, e.g. Coping, Cornice, String course, Architrave,
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window still, steps, rebate, nosing throttling ,Base and cap for pillars, Jambs, Soffits and
Fascia courses. Function of mortar in Masonry. Mode& units of measurements, plaster &
pointing. Shrinkage of mortar joints.

e Concrete and concrete construction :- (a) Cement concrete - Ingredients, Coarse and fine
aggregate cement and water; characteristics and function of each. Water - Cement
ratio. Bulking of sand. Grading of aggregates-sieve analysis, fineness modulus.
Common mixes of concrete Times of mixing. Concrete mixers, hoist, chutes.
Transporting and placing concrete. Measurement of slump. Vibration and compaction,
vibrators. Construction joints-. Sand blasting, green-cutting. curing of concrete
Segregation, honey-combing, beading, harshness, their causes and precautions to
avoid them, concrete test, Use of admixture and wetting agents. Nature of cracks repair
method, Expansion and construction joints frame work, scaffolding deshuttering time

¢ Plaster and pointing -Methods of Plastering , neeru finish. Cement plaster - common
proportions used. Two coat work, rough cast, stucco and other type of types of finishes.
Gauged cement plasters, Pointing - Proportion of mix. Different types of pointing
finishes.

e Wood work and joinery: - Types ,characteristics, seasoning of good timber. Defects-
knots, shakes, cracks etc. Dry rot, wet rot. Terms used :- Logs, squares, scantlings,
boarding, battens, etc.. Preservation, Joints used, Timber floors; types and methods of
construction, joists, beams, girders. Joinery - Frames, door and window shutters,
common sizes of scantlings used, hold-fast. Panelled, glazed, louvered, framed and
battened shutters. Block-board shutters. Timber partitions and construction details.
Panelling and dadoes to walls. Roof coverings - Country tiles, Mangalore titles. G.l.
sheeting, Asbestos cements roofing, methods of fixing. Ridges, valleys and flashings..
Reconstructed and artificial wood products and their uses; hand board soft, board,
Masonite, block boards, veneers, wains slotting.

e Structural Steel work - Rolled sections - Joists, channels, tees, angles and plates.
Compound sections, bolts, rivet and welded connections. Steel trusses, steel purlins
and Steels columns, girders and beam. Typical connections. Foundation bolts and
methods, Steel roofs, north light roofing Glazing. Steel window, Steels doors, Rolling
and folding stutters.

e Floors and floor finishing - Types of flooring Qualities of good flooring materials and
relative merits different types. Special features and details of construction. Polishing
floors. Maintenance of floors. Dados and linings to walls.
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e Painting, Varnishing, polishing and surface finishes :- Characteristics, qualities and
functions of ingredients used. Techniques of preparation and execution. Types of
Ready-mixed paints, Covering capacity of paints on masonry, steel and wood. Texture
of finish and its effect on lighting and acoustics .Plaster of paris Proprietary materials for
lining walls and ceiling for improving acoustics. Water proofing and water repelling
treatments :- Use of Asphaltic and bituministic products. China mosaic Brick bat jelly
etc. for water proofing terraces and flat roots. Proprietary water proofing materials and
their uses in treating walls of basement, water-tanks, etc. Gunning

e Foundation :- Classification of soils -side slopes for excavation in different soils. Shoring
and strutting in soft and water-logged soils and in deep excavation, Dewatering.

Function of footings; column footings. Raft foundations; Timber piles; R.C.C. piled
foundations.

e Domestic services :- (a) Sanitary fittings; W.Cs. lavatory basins, urinals, etc. latrines and
privies.
Internal plumbing: - Traps and anti-syphonage precautions. connections of sanitary
fittings ,Flushing tanks. Wiped joints house drains, connections to sewers, gullies,
inspection chambers and manholes. Testing of drains .Water-supply-overhead tanks,
service connections; C.I.G.l. water supply pipes and method of joints. Devices to save
wastage of water. House meters.

e Door And Window-Functions ,Rules, parts, material used for Door and window, Types of
frames, and shutter and Fixtures & fastenings for Doors and windows, Grills for window

e Stairs - Terms used in Stair, Classification of stairs based on shape and materials used for
construction. Requirements of good stairs, Design of stair Thumb Rules for Design of
Dog legged stair Hand Rails Types and Fixing Procedure

e Detailed Theory Syllabus -Introduction Meaning of Term Estimating, costing Types of
Estimate, Approximate Estimate ,Details Estimate, Estimate for Building Methods of
preparing Approximate Estimate for Buildings, Plinth Area Method, Cubical Unit, Service
Unit, Bay Unit

e Detail Estimate -Definition data required, and uses of Detail Estimate, Taking out
quantities, Measurement sheet abstract sheet. unit of measurement. Definition of
contingencies, work charge establishment, Provisions in details estimate for sanitary,
water supply, Electrification. Types of Estimates, Detail Estimate, Revised Estimate,
Supplementary Estimate, Annual report and Maintenance Estimate, Special Report
Estimate, Additions and Alteration Estimate. Procedure of calculating Quantities for
excavation, Foundation concrete, Foundation & plinth Masonry, Super Structure

o Working out of quantities of Steel for R.C.C work-Division of R.C.C work into concrete
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Steel and Form work, Study of Reinforced steel for Bar diameter, its weight, Calculating
Length and weight of steel for Straight bas with hook or El at ends Bent up bar with hook

e Modes of Measurements-Points Considered while fixing unit of measurement, Modes of
measurements

e Rate Analysis - Meaning of Term Rate Analysis, Necessity, Factors affecting Rate
analysis, Rates of Material and Labor as per DSR. Task work and factors affecting it.
Different Task work, Methods of payment to labor. Transportation of material and its
effect on rate analysis, Lead & lift, Standard schedule of Rate.

e Specifications-Necessity and types of Specification, Points to be observed while framing
specifications Study of Standard specification Book from organizations such as PWD,
MHADA, CIDCO etc.

e Tender Document & Tender Notice -List of Tenders document, Necessity of Tender,
Points to be observed while framing Tender Notice, Drafting of Tenders Notice,
Explanation of Terms: Earned Money, Security Deposit, Validity Period, Right for
Rejection of one or all tenders Corrigendum to Tenders Notice, Procedure of Submitting
filled Tender, Opening of Tender, Scrutiny of Tender, Comparative Statement, Finalizing
Tender, Work order, Rejection of tenders, Unbalanced Tender, Ring formation,
Negotiations, Point to be observed by contractor while filling a tender.

e Conditions of Contract -- Definition, its necessity and types, General and special
Conditions of contract, Drawing, Bill of Quantity, site possession for execution
,Inspection of Materials, Inspection of completed item of works, Water charges and
Light Charges, Extension of Time Limit, Termination of Contract, Subletting of work,
Suspension of work, Extra Item, Payment to contractor, Clearance of file & Completion
Certificate, Defects Liability Period, Price Escalation Clause, Adherence to labor laws,
Arbitration, Reward / Penalty clause

e Payment to Contractors-Modes of Payment to contractor, Interim payments and its
necessity, Types of payment -Advance payment, Secured Advance Payment, On
Account Payment, Final Payment, First & final Payment, Retention Money and its
Necessity, Reduced Rate Payment, Petty advance, Mobilization Advance Measurement
Book, Indent Invoice ,Recoveries

e Procedure of Execution of work in P.W.D.-Organization set up of PWD, PWD procedure
of initiating work, Administrative Approval, Technical Sanction, Expenditure section,
Budget Provision Methods of Executing work, Contract Method, Departmental Method,
Nominal Muster Roll, Rate List Method, Piece Work Method, Day Work Method

¢ Introduction-Definition, object, uses, principle of Surveying, Types of Survey: Plain Survey
& Geodetic Surveying. Scales - its types and uses

e Linear Measurement -Study of om and 3om chains and its parts, metallic woven tape,
steel Tape. Instruments - peg; arrows; ranging rod. Fixing of stations; points to be
observed in selection of station. Procedure of chaining between two stations. Entering in
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Field Book, Testing of chain and tape before and after chaining of line.

e Chain and Cross Staff Surveying, Study of Cross Staff and Optical Square and their use.
Chain Triangulation, Selection of Stations Setting up various lines offset, Conventional
signs : Chaining across an obstacles

e Chain and compass Survey-Prismatic Compass- Study, parts, function, setting up,
Definition of Bearing; Fore Bearing and back bearing, Finding included angle, Difference
in Fore and Back bearing of a line .Definition of Open Traverse and Closed Traverse-

method of plotting Bowditches rule Local Attraction, Definition , errors, precaution,
correction of bearing, field book
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