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Rheological characteristics of food, elastic, plastic and viscous behaviour, visco-elasticity; 
rheological models to explain food characteristics; Fluid behaviour as Newtonian, non-Newtonian, 
pseudo-plastic, dilatant, thixotropic, rheopectic and Bingham plastic; Textural characteristics of 
foods.

Non-destructive methods of quality determination of foods; Principles of machine vision 
systems, spectroscopy, hyperspectral imaging and acoustic techniques.

Introduction to food science and food technology; Biochemical reactions involved in food 
processing and storage; Food spoilage agents, general methods for food preservation (physical, 
chemical and biological methods); Food microbiology: Classification of microorganisms, 
multiplication of bacteria, Different beneficial and harmful microorganisms in relation to food 
preservation and spoilage, industrial bacteriology and food fermentation.

Practical
Determination of the size of grains, fruits and vegetables using measuring instruments and 

using projection system; Determination of the shape (sphericity and roundness); Determination 
of the bulk and particle volume, bulk and particle density, specific gravity and porosity of grains; 
Determination of the volume, density and specific gravity of large individual objects (F and V); 
Determination of the surface area of the F and V; Determination of angle of repose, co-efficient of 
friction of different grains on different surfaces and angle of internal friction; To study the terminal 
velocity of grains and separating behavior of grains in a vertical wind tunnel; Determination of 
specific heat and thermal conductivity of some food grains; Determination of electrical properties 
of food materials; Determination of hardness of food materials; Determination of viscosity of food; 
Study and comparison of colour of food materials; Determination of carbohydrates; Determination 
of total nitrogen; Determination of oil content; Determination of ash content; Study of different 
types of microorganisms and microbiological examination of food products.

Suggested Readings
1.	 Mohesin, N. N. 1980. Physical Properties of Plants & Animals. Gordon & Breach Science 

Publishers, New York.
2.	 Rao, M. A. and Rizvi, S. H. 1995. Engineering Properties of Foods. Marcel Dekker Inc. New 

York.
3.	 Serpil, S. and Servet, G. S. 2005. Physical Properties of Foods. Springer Science+Business Media, 

LLC, 233 Spring Street, New York. 
4.	 Singhal, O. P. and Samuel, D. V. K. 2003. Engineering Properties of Biological Materials. Saroj 

Prakasan, New Delhi.

Farm Machinery and Equipment- I	                     3 (2+1)

Objective
To make the students acquainted with the basic construction and operational features of 

different farm machineries used in operations such as seed-bed preparation, sowing, planting and 
transplanting, etc., and their economics of operation
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Theory
Introduction to farm mechanization; Classification of farm machines; Unit operations in crop 

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

Materials used in construction of farm machines; Heat treatment processes and their use in 
farm machines; Properties of materials used for critical and functional components of agricultural 
machines; Different types of steels and alloys for agricultural applications; Identification of heat 
treatment processes specially for the agricultural machinery components.

Seed-bed preparation and its classification; Land reclamation and earth moving equipment; 
Machines used for primary tillage, secondary tillage, rotary tillage, deep tillage and minimum tillage, 
viz. mould-board plough, disc plough, chisel plough, sub-soiler, harrows, puddler, cultivators, 
identification of their major functional components; Attachments with tillage machinery; Hitching 
systems and controls.

Calculation of field capacities and field efficiency; Draft of tillage tools and calculations 
for power requirement for the tillage machines; Calculation for economics of machinery usage; 
Comparison of ownership with hiring of machines.

Sowing, planting and transplanting equipment, viz. seed drills, no-till drills, strip-till drills, 
different types of planters, bed-planters; Planting equipment for crops like sugarcane, potato; 
Furrow openers and metering systems in drills and planters; Calibration of seed-drills/ planters; 
Adjustments during operation.

Testing and Evaluation of tillage and sowing equipment and their test codes.

Practical
Familiarization with different farm implements and tools; Study of hitching systems; Study 

on draft measurement; Study of different problems on machinery management.; Study of primary 
tillage machinery- types, construction, operation, adjustments and calculations of power and draft 
requirements; Study of secondary tillage machinery- types, construction, operation, adjustments and 
calculations of power and draft requirements; Study of different types of puddlers and determination 
of puddling index in the field; Study of sowing and planting equipment- construction, types, 
calculation for calibration and adjustments; Study of seed drill and its calibration; Study of different 
types of metering mechanisms used in seed drills and planters; Study of paddy transplanters; Study 
of various pre-germinated paddy seeder; Study of vegetable transplanters; Identification of materials 
of construction in agricultural machinery and study of material properties; Testing and Evaluation 
of tillage and sowing equipment; Visit to a site to observe field operations of paddy transplanters; 
Visit to an implement manufacturing unit.

Suggested Readings
1.	 Jain, S. C. and Phillips, G. 2003. Farm Machinery - An Approach. Standard Publishers and 

Distributors. 
2.	 Kepner, R. A., Bainer, R. and Barger, E. L. 2005. Principles of Farm Machinery. CBS Publishers 

and Distributors.
3.	 Lal, Radhey and Datta, A. C. 1978. Agricultural Engineering through worked out examples. Saroj 

Prakashan, Allahabad.
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4.	 Nakra, C. P. 2003. Farm Machines and Equipment. Dhanpat Rai and Publishing Co. 
5.	 Smith, H. P. and Wilkes, L. H. 2011. Farm Machinery and Equipment. McGraw Hill Publication, 

New York.
6.	 Srivastav, A. K., Goering, C. E. and Rohrbach, R. P. 2005. Engineering Principles of Agricultural 

Machines. ASAE. St. Joseph, Mich.
7.	 Srivastava, A. C. 1991. Elements of Farm Machinery. Oxford and IBH Publication.
8.	 Srivastava, T. K. 2007. A Work Book on Practical Farm Machinery (Vol. I and II). Saroj 

Prakashan, Allahabad.

Physical Education, First Aid, Yoga Practice and Meditation	                              2 (0+2)

Objectives
1.	 To make the students aware about Physical Education, First Aid and Yoga Practices
2.	 To disseminate the knowledge and skill how to perform physical training, perform first aid and 

increase stamina and general wellbeing through yoga.

Practical
Physical education; Training and Coaching - Meaning and Concept; Methods of Training; 

aerobic and   aerobic exercises; Calisthenics, weight training, circuit training, interval training, 
Fartlek training; Effects of Exercise on Muscular, Respiratory, Circulatory and Digestive systems; 
Balanced Diet and Nutrition: Effects of Diet on Performance; Physiological changes due to ageing 
and role of regular exercise on ageing process; Personality, its dimensions and types; Role of sports 
in personality development; Motivation and Achievements in Sports; Learning and Theories of 
learning; Adolescent Problems and its Management; Posture; Postural Deformities; Exercises for 
good posture.

Yoga; History of Yoga, Types of Yoga, Introduction to Yoga 
•	 Asanas: Definition and Importance, Padmasan, Gaumukhasan, hadrasan, Vajrajasan, 

Shashankasan, Pashchimotasan, Ushtrasan, Tadasan, Padhastasan, Ardhchandrasan, 
Bhujangasan, Utanpadasan, Sarvangasan, Parvatasan, Patangasan, Shishupalanasan– left leg-
right leg, Pavanmuktasan, Halasan, Sarpasan, Ardhdhanurasan, Sawasan

•	 Suryanamskar Pranayama (Definition and Importance) Omkar, Suryabhedan, Chandrabhedan, 
AnulomVilom, Shitali, Shitkari, Bhastrika, Bhramari

•	 Meditation (Definition and Importance), Yogic Kriyas (Kapalbhati), Tratak, Jalneti and 
Tribandh

•	 Mudras (Definition and Importance) Gyanmudra, Dhyanmudra, Vayumudra, Akashmudra, 
Pruthvimudra, Shunyamudra, Suryamudra, Varunmudra, Pranmudra, Apanmudra, 
Vyanmudra, Uddanmudra

•	 Role of yoga in sports
•	 Teaching of Asanas – demonstration, practice, correction and practice.

History of sports and ancient games, Governance of sports in India; Important national 
sporting events; Awards in Sports; History, latest rules, measurements of playfield, specifications 
of equipment, skill, technique, style and coaching of major games (Cricket, football, table Tennis, 
Badminton, Volleyball, Basketball, Kabaddi and Kho-Kho) and Athletics.


