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AG231 Principles of Horticultural Crops and 

Plant Protection  

1 0 2 10 10 20 5 5 10 20 30 50 100 1:0:1 2 

AG232  Principles of Agronomy  2 0 2 10 10 20 5 5 10 20 30 50 100 2:0:1 3 

LN211 Communication Skills and Personality 

Development  

1 0 2 10 10 20 5 5 10 20 30 50 100 1:0:1 2 

MT222 Mathematics in Agricultural 

Engineering -III 

2 0 2 10 10 20 5 5 10 20 30 50 100 2:0:1 3 

AE251 Soil Mechanics  1 0 2 10 10 20 5 5 10 20 30 50 100 1:0:1 2 

AE252 Design of Structures  1 0 2 10 10 20 5 5 10 20 30 50 100 1:0:1 2 

ME228 Machine Design  2 0 0 10 10 20 5 5 10 - - 80 100 2:0:0 2 

ME229 Thermodynamics, Refrigeration and 

Air Conditioning  

2 0 2 10 10 20 5 5 10 20 30 50 100 2:0:1 3 

EE231 Electrical Machines and Power 

Utilization  

2 0 2 10 10 20 5 5 10 20 30 50 100 2:0:1 3 

AE253 Farm Machinery and Equipment-I 2 0 2 10 10 20 5 5 10 20 30 50 100 2:0:1 3 

 Total               16:0:9 25 



B. Tech. Agricultural Engineering 

SEMESTER-III 

Syllabus: Principles of Horticultural Crops and Plant Protection 

Paper Code: AG231 

w.e.f. Session 2019-20 

 

          2(1+1) 

Theory  

Unit-1 

Scope of horticultural. Soil and climatic requirements for fruits, vegetables and floriculture 

crops, improved varieties, Criteria for site selection, layout and planting methods, nursery 

raising, commercial varieties/hybrids. 

Unit-2 

Sowing and planting times and methods, seed rate and seed treatment for vegetable crops; macro 

and micro propagation methods, plant growing structures, pruning and training,  

Unit-3 

Crop coefficients, water requirements and critical stages, fertilizer application, fertigation, 

irrigation methods, harvesting, grading and packaging. 

Unit-4 

Postharvest practices, Garden tools, management of orchard, Extraction and storage of 

vegetables seeds. Major pests and diseases and their management in horticulture crops.  

 

Practical  

Judging maturity time for harvesting of crop; Study of seed viability and germination test; 

Identification and description of important fruits, flowers and vegetable crops; Study of different 

garden tools; Preparation of nursery bed; Practices of pruning and training in some important 

fruit crops, visit to commercial greenhouse/ polyhouse; cultural operations for vegetable crops 

(sowing, fertilizer application, mulching, irrigation and weed control); seed extraction 

techniques; identification of important pests and diseases and their control.  

 

Suggested Readings 

• Bansal. P.C. 2008. Horticulture in India. CBS Publishers and Distributors, New Delhi. 

• Saraswathy, S., T.L. Preethi, S. Balasubramanyan, J. Suresh, N. Revathy and S. 

Natarajan. 2007. Postharvest management of Horticultural Crops. Agrobios Publishers, 

Jodhpur.   

• Arjunan, G., Karthikeyan, G, Dinakaran, D. and Raguchander, T. 1999. Diseases of 

Horticultural Crops. AE Publications, Coimbatore.  

• Sharma Neeta and Mashkoor Alam. 1997. Postharvest diseases of Horticultural crops. 

International Book publishing Co. UP.B. 

 

 

 



B. Tech. Agricultural Engineering 

SEMESTER-III 

Syllabus: Principles of Agronomy 

Paper Code: AG232 

w.e.f. Session 2019-20 

 

          3(2+1) 

Theory 

Unit-1 

Introduction and scope of agronomy. Classification of crops, Effect of different weather 

parameters on crop growth and development. 

Unit-1I 

Principles of tillage, tilth and its characteristics. Crop seasons. Methods, time and depth of 

sowing of major field crops. 

Unit-1II 

Methods and time of application of manures and fertilizers. Organic farming-Sustainable 

agriculture.  

Unit-1V 

Soil water plant relationship, crop coefficients, water requirement of crops and critical stages for 

irrigation, weeds and their control, crop rotation, cropping systems, Relay cropping and mixed 

cropping.   

 

Practical  

Identification of crops and their varieties, seeds, manures, fertilizers and weeds; Fertilizer 

application methods; Different weed control methods; Practice of ploughing, Practice of 

Puddling, Practice of sowing.  

 

Suggested Readings  

• William L Donn. 1965. Meteorology. McGraw-Hill Book Co. New York.  

• Arnon L. 1972. Crop Production in Dry Regions. Leonard Hill Publishing Co. London. 

• Yawalkar K S and Agarwal J P. 1977. Manures and Fertilizers. Agricultural Horticultural 

Publishing House, Nagpur.  

• Gupta O P. 1984. Scientific Weed Management in the Tropics and Sub- Tropics. Today 

and Tomorrow’s Printers and Publishers. New Delhi.  

• Rao V S. 1992. Principles of Weed Science. Oxford and IBH Publishing Co. Ltd. New 

Delhi.  

• Reddy Yellamanda T and Shankar Reddy G H. 1995. Principles of Agronomy. Kalyani 

Publishers Ludhiana. 

 

 

 

 

 

 

 



B. Tech. Agricultural Engineering 

SEMESTER-III 

Syllabus: Communication Skills and Personality Development 

Paper Code: LN211 

w.e.f. Session 2019-20 

          2(1+1) 

Theory 

Unit-1 

Communication Skills: Structural and functional grammar; meaning and process of 

communication, Verbal and non-verbal communication 

Unit-1I 

Listening and note taking, writing skills, oral presentation skills; field diary and lab record; 

indexing, footnote and bibliographic procedures.  

Unit-1II 

Reading and comprehension of general and technical articles, precis writing, summarizing, 

abstracting; individual and group presentations, impromptu presentation, public speaking;  

Unit-1II 

Group discussion. Organizing seminars and conferences.  

 

Practical 

Listening and note taking, writing skills, oral presentation skills; field diary and lab record; 

indexing, footnote and bibliographic procedures. Reading and comprehension of general and 

technical articles, precis writing, summarizing, abstracting; individual and group presentations.  

 

Suggested Readings 

• Balasubramanian T. 1989. A Text book of Phonetics for Indian Students. Orient 

Longman, New Delhi.  

• Balasubrmanyam M. 1985. Business Communication. Vani Educational Books, New 

Delhi. 

• Naterop, Jean, B. and Rod Revell. 1997. Telephoning in English. Cambridge 

University Press, Cambridge.  

• Mohan Krishna and Meera Banerjee. 1990. Developing Communication Skills. 

Macmillan India Ltd. New Delhi.  

• Krishnaswamy,. N and Sriraman,   T. 1995. Current English for Colleges. Macmillan 

India Ltd. Madras.  

• Narayanaswamy V R. 1979. Strengthen your writing. Orient Longman, New Delhi.  

• Sharma R C and Krishna Mohan. 1978. Business Correspondence. Tata Mc Graw Hill 

 publishing Company, New Delhi.  

 

 

 

 

 

 

 



B. Tech. Agricultural Engineering 

SEMESTER-III 

Syllabus: Engineering Mathematics-III 

Paper Code: MT222 

w.e.f. Session 2019-20 

          3(2+1) 

Theory 

Unit-1 

Numerical analysis and Laplace transformation:  finite difference, various difference  operators 

and their relationships. factorial notation, interpolation with equal integrals.  

Unit-1I 

Newton’s forward and backward interpolation formula. Bessel’s and Stirling’s difference 

interpolation formulae. Interpolation with unequal intervals. Newton’s divided difference 

formula.  

Unit-1II 

Lagrange’s interpolation formula. numerical differentiations, numerical integrations, difference 

equations and their solutions, numerical solutions of ordinary differential equations by Picard’s, 

Taylor’s series. 

Unit-1V 

Fuller’s and modified Fuller’s methods. Runga-Kutta method; Laplace transformation and its 

applications to the solutions of ordinary and simultaneous differential equations.  

Unit-V 

Testing of Hypothesis-Level of Significance-Degrees of freedom-Statistical errors, Large sample 

test (Z-test), Small sample test t-test (One tailed, two tailed and Paired tests), Testing of 

Significance through variance (F-test), Chi -Square test, contingency table, Correlation, 

Regression.  

 

Practical 

Interpolation, Numerical differentiation and integration solutions of difference equations, 

numerical solution of ordinary differential equations of first order and first degree, Laplace and 

inverse Laplace transformations and their application to solution of ordinary and simultaneous 

differential equations. Problems on One Sample, Two sample  Z-tests when Population S.D. is 

known and unknown, Problems on one sample, Two sample and paired t-test Chi-Square test – 

2x2 and m x n, Calculation of Correlation coefficient and its testing, Contingency Table and F-

test.  

Suggested Readings 

• Chandel SRS. A Hand book of Agricultural Statistics. Achal Praskasam Masndir, 

Kanpur.  

• Agrawal B L. Basic Statistics. Wiley Eastern Ltd. New Age International Ltd.  

• Nageswara Rao G. Statistics for Agricultural Sciences. BS Publications.  

• Rangaswamy R.  A Text Book of Agricultural Statistics. New Age Int. publications Ltd.  

• Gupta S.C. Fundamental Applied Statistics.   



B. Tech. Agricultural Engineering 

SEMESTER-III 

Syllabus: Soil Mechanics 

Paper Code: AE251 

w.e.f. Session 2019-20 

          2(1+1) 

Theory  

Unit-1 

Introduction of soil mechanics, field of soil mechanics, phase diagram, physical and index 

properties of soil, classification of soils, effective and neutral stress, elementary concept of 

Boussinesq and Wester guards analysis, new mark influence chart.  

Unit-1I 

Seepage Analysis; Quick condition-two dimensional flow-Laplace equation, Velocity potential 

and stream function, Flow net construction. Shear strength, Mohr stress circle, theoretical 

relationship between principle stress circle, theoretical relationship between principal stress, 

Mohr coulomb failure theory, effective stress principle.  

Unit-1II 

Determination of shear parameters by direct shear test, triangle test & vane shear test. Numerical 

exercise based on various types of tests. Compaction, composition of soils standard and modified 

protector test, abbot compaction and Jodhpur mini compaction test field compaction method and 

control.  

Unit-1V 

Consolidation of soil: Consolidation of soils, one dimensional consolidation spring analogy, 

Terzaghi’s theory, Laboratory consolidation test, calculation of void ratio and coefficient of 

volume change, Taylor’s and Casagrande’s method,  determination of coefficient of 

consolidation. Earth pressure: plastic equilibrium in soils, active and passive states,  

Unit-V 

Rankine’s theory of earth pressure, active and passive earth pressure for cohesive soils, simple 

numerical exercises. Stability of slopes: introduction to stability analysis of infinite and finite 

slopes friction circle method, Taylor’s stability number.  

 

Practical  

Determination of water content of soil; Determination of specific gravity of soil; Determination 

of field density of soil by core cutter method; Determination of field density by sand replacement 

method; Grain size analysis by sieving (Dry sieve analysis); Grain size analysis by hydrometer 

method; Determination of liquid limit by Casagrande’s method; Determination of liquid limit by 

cone penetrometer and plastic limit; Determination of shrinkage limit; Determination of 

permeability by constant head method; Determination of permeability by variable head method; 

Determination of compaction properties by standard proctor test; Determination of shear 

parameters by Direct shear test; Determination of unconfined compressive strength of soil; 

Determination of shear parameters by Tri-axial test; Determination of consolidation properties of 

soils. 

 

 



Suggested Readings 

• Punmia B C, Jain A K and Jain A K. 2005. Soil Mechanics and Foundations. Laxmi 

Publications (P) Ltd. New Delhi.  

• Ranjan Gopal and Rao A S R. 1993. Basic and Applied Soil Mechanics. Welley Easters 

Ltd., New Delhi.  

• Singh Alam. 1994. Soil Engineering Vol. I. CBS Publishers and Distributions, Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B. Tech. Agricultural Engineering 

SEMESTER-III 

Syllabus: Design of Structures 

Paper Code: AE252 

w.e.f. Session 2019-20 

          2(1+1) 

Theory  

Unit-1 

Loads and use of BIS Codes. Design of connections. Design of structural steel members in 

tension, compression and bending. 

Unit-1I 

Design of steel roof truss. Analysis and design of singly and doubly reinforced sections, Shear, 

Bond and Torsion. 

Unit-1II 

Design of Flanged Beams, Slabs, Columns, Foundations, Retaining walls and Silos.  

 

Practical 

Design and drawing of single reinforced beam, double reinforced beam,  Design and drawing of 

steel roof truss; Design and drawing of one way, two way slabs, Design and drawing of RCC 

building; Design and drawing of Retaining wall. To measure workability of cement by slump test  

 

Suggested Readings 

• Junarkar, S.B. 2001. Mechanics of Structures Vol. I Charotar Publishing Home, Anand.  

• Khurmi R. S. 2001. Strength of materials. S. Chand & Company Ltd., 7361, Ram Nagar, 

New Delhi – 110055.  

• Kumar Sushil 2003. Treasure of R.C.C. Design. R.K. Jain. 1705-A, Nai Sarak , Delhi-

110006, P.B.1074. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B. Tech. Agricultural Engineering 

SEMESTER-III 

Syllabus: Machine Design 

Paper Code: ME228 

w.e.f. Session 2019-20 

          2(2+0) 

Theory 

Unit-1II 

Meaning of design, Phases of design, design considerations. Common engineering materials and 

their mechanical properties.  

Unit-1I 

Types of loads and stresses, theories of failure, factor of safety, selection of allowable stress. 

Stress concentration. Elementary fatigue and creep aspects. Cotter joints, knuckle joint and 

pinned joints, turnbuckle. Design of welded subjected to static loads.  

Unit-1II 

Design of threaded fasteners subjected to direct static loads, bolted joints loaded in shear and 

bolted joints subjected to eccentric loading. Design of shafts under torsion and combined 

bending and torsion. Design of keys. Design of muff, sleeve, and rigid flange couplings.  

Unit-1V 

Design of helical and leaf springs. Design of flat belt and V-belt drives and pulleys. Design of 

gears. Design of screw motion mechanisms like screw jack, lead screw, etc. Selection of anti-

friction bearings.  

 

Suggested Readings 

• Jain R K. 2013. Machine Design. Khanna Publishers, 2-B Nath Market, Nai Sarak, New 

Delhi.  

• Khurmi R S and Gupta J K. 2014. A Text Book of Machine Design. S. Chand & 

Company Ltd., New Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B. Tech. Agricultural Engineering 

SEMESTER-III 

Syllabus: Thermodynamics, Refrigeration and Air Conditioning 

Paper Code: ME229 

w.e.f. Session 2019-20 

          3(2+1) 

Theory  

Unit-1 

Thermodynamics properties, closed and open system, flow and non-flow processes, gas laws, 

laws of thermodynamics, internal energy. Application of first law in heating and expansion of 

gases in non-flow processes.  

Unit-1I 

First law applied to steady flow processes. Carnot cycle, Carnot theorem. Entropy, physical 

concept of entropy, change of entropy of gases in thermodynamics process. Otto, diesel and dual 

cycles.  

Unit-1II 

Principles of refrigeration, - units, terminology, production of low temperatures, air refrigerators 

working on reverse Carnot cycle and Bell Coleman cycle. Vapour refrigeration-mechanism, P-

V,P-S,P-H diagrams, vapor compression cycles, dry and wet compression, super cooling and sub 

cooling. Vapour absorption refrigeration system.  

Unit-1V 

Common refrigerants and their properties. Design calculations for refrigeration system. Cold 

storage plants. Thermodynamic properties of moist air, perfect gas relationship for approximate 

calculation, adiabatic saturation process, wet bulb temperature and its measurement, 

psychometric chart and its use, elementary psychometric process.  

Unit-V 

Air conditioning – principles –Type and functions of air conditioning, physiological principles in 

air conditioning, air distribution and duct design methods, fundamentals of design of complete 

air conditioning systems – humidifiers and dehumidifiers – cooling load calculations, types of air 

conditioners –  applications.  

 

Practical  

Tutorials on thermodynamic air cycles,  Study and application of P V and T S chart in 

refrigeration, P H chart (or) Mollier diagram in refrigeration, Numerical on air refrigeration cycle 

systems, Numerical on vapour compression cycle refrigeration system, Study of domestic water 

cooler, Study of domestic household refrigerator, Study of absorption type solar refrigeration 

system,  Study cold storage for fruit and vegetables, Freezing load and time calculations for food 

materials, Determination of refrigeration parameters using refrigeration tutor – II,  Numerical on 

design of air conditioning systems,  Study of window air conditioner, Study on repair and 

maintenance of refrigeration and air-conditioning systems.  Visit to chilling or ice making and 

cold storage plants. 

 

Suggested Readings 

• Kothandaraman C P Khajuria P R and Arora S C. 1992. A Course in Thermodynamics 

and Heat Engines. Dhanpet Rai and Sons, 1682 Nai Sarak, New Delhi.  



• Khurmi R S. 1992. Engineering Thermodynamics. S Chand and Co. Ltd., Ram Nagar, 

New Delhi.  

• Mathur M L and Mehta F S. 1992. Thermodynamics and Heat Power Engineering. 

Dhanpat Rai and Sons 1682 Nai Sarak, New Delhi.  

• Ballney P. L. 1994. Thermal Engineering. Khanna Publishers, New Delhi.  

• Nag P K.1995. Engineering Thermodynamics. Tata McGraw Hill Publishing Co.Ltd., 

12/4 Asaf Ali Raod, New Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B. Tech. Agricultural Engineering 

SEMESTER-III 

Syllabus: Electrical Machines and Power Utilization 

Paper Code:EE231 

w.e.f. Session 2019-20 

3(2+1) 

Theory  

Unit-1 

Electro motive force, reluctance, laws of magnetic circuits, determination of ampere-turns for 

series and parallel magnetic circuits, hysteresis and eddy current losses,  

Unit-1I 

Transformer: principle of working, construction of single phase transformer, EMF equation, 

phasor diagram on load, leakage reactance, voltage regulation, power and energy efficiency, 

open circuit and short circuit tests,  

Unit-1II 

Principles, operation and performance of DC machine (generator and motor), EMF and torque 

equations, armature reaction, commutation, excitation of DC generator and their characteristics, 

DC motor characteristics, starting of shunt and series motor, starters, speed control methods-field 

and armature control,  

Unit-1V 

Polyphase induction motor: construction, operation, phasor diagram, effect of rotor resistance, 

torque equation, starting and speed control methods, single phase induction motor: double field 

revolving theory, equivalent circuit, characteristics, phase split, shaded pole motors,  

Unit-V 

Various methods of three phase power measurement; power factor, reactive and apparent power, 

Concept and analysis of balanced poly-phase circuits; Series and parallel resonance.  

 

Practical 

To obtain load characteristics of d.c. shunt/series /compound generator; To study characteristics 

of DC shunt/ series motors; To study d.c. motor starters; To Perform load-test on 3 ph. induction 

motor & to plot torque V/S speed characteristics; To perform no-load & blocked –rotor tests on 3 

ph. Induction motor to obtain equivalent ckt. parameters & to draw circle diagram; To study the 

speed control of 3 ph. induction motor by cascading of two induction motors, i.e. by feeding the 

slip power of one motor into the other motor; To study star- delta starters physically and (a) to 

draw electrical connection diagram (b) to start the 3 ph. induction motor using it. (c) to reverse 

the direction of 3 ph. I.M.; To start a 3-phase slip –ring induction motor by inserting different 

levels of resistance in the rotor ckt. and to plot torque –speed characteristics; To perform no load 

& blocked –rotor test on 1 ph. induction motor & to determine the parameters of equivalent ckt. 

drawn on the basis of double revolving field theory; To perform load –test on 1 ph. induction 

motor & plot torque –speed characteristics; To study power consumed in a three-phase circuit; 

Two lights in series controlled by one switch; Two lights in parallel controlled by one switch.  

 

Suggested Readings  

• Thareja B L & Theraja AK. 2005. A text book of Electrical Technology. Vol.  I  S. 

Chand &  Company LTD., New Delhi.  



• Theraja B L & Theraja AK 2005. A text book of Electrical Technology. Vol.  II 

S.Chand &  Company LTD., New Delhi.  

• Vincent Del Toro. 2000. Electrical Engineering Fundamentals. Prentice-Hall of India 

Private LTD., New Delhi.  

• Anwani  M L. 1997. Basic Electrical Engineering. Dhanpat Rai & Co.(P) LTD. New 

Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



B. Tech. Agricultural Engineering 

SEMESTER-III 

Syllabus: Farm Machinery and Equipment-I 

Paper Code: AE253 

w.e.f. Session 2019-20 

3(2+1) 

Theory  

Unit-1 

Introduction to farm mechanization. Classification of farm machines. Unit operations in crop 

production. Identification and selection of machines for various operations on the farm. Hitching 

systems and controls of farm machinery. Calculation of field capacities and field efficiency. 

Unit-1I 

Calculations for economics of machinery usage, comparison of ownership with hiring of 

machines. Introduction to seed-bed preparation and its classification. Familiarization with land 

reclamation and earth moving equipment. 

Unit-1II 

Introduction to machines used for primary tillage, secondary tillage, rotary tillage, deep tillage 

and minimum tillage. Measurement of draft of tillage tools and calculations for power 

requirement for the tillage machines. Introduction to tillage machines like mould-board plough, 

disc plough, chisel plough, subsoiler, harrows, cultivators, Identification of major functional 

components. 

Unit-1V 

Attachments with tillage machinery. Introduction to sowing, planting & transplanting equipment. 

Introduction to seed drills, no-till drills, and strip-till drills. Introduction to planters, bed-planters 

and other planting equipment. Study of types of furrow openers and metering systems in drills 

and planters. Calibration of seed-drills/ planters. Adjustments during operation. 

Unit-V 

Introduction to materials used in construction of farm machines. Heat treatment processes and 

their requirement in farm machines. Properties of materials used for critical and functional 

components of agricultural machines. Introduction to steels and alloys for agricultural 

application. Identification of heat treatment processes specially for the agricultural machinery 

components. 

 

Practical 

Familiarization ation with different farm implements and tools. Study of hitching systems, 

Problems on machinery management. Study of primary and secondary tillage machinery–
construction, operation, adjustments and calculations of power and draft requirements. Study of 

sowing and planting equipment – construction, types, calculation for calibration and adjustments. 

Study of transplanters – paddy, vegetable, etc. Identification of materials of construction in 

agricultural machinery and study of material properties. Study of heat treatment processes 

subjected to critical components of agricultural machinery. 

 

Suggested Readings  

• Kuegpgneesr tRedA R, Reaody iBngasrg er & EL Barger. Principles of Farm 

Machinery. 

• Srivastava AC. Elements of Farm Machinery. 



• Lal Radhey and AC Datta. Agricultural Engineering. 

• Smith HP and LH Wilkey. Farm Machinery and Equipment 

• Culpin Claude. Farm Machinery 

 


