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Credit Based Grading System 

 

Grade % Marks range (based 

on absolute marks 

system) 

Grade Point Description of performance 

A+ 91-100 10 Outstanding 

A 81-90 9 Excellent 

B+ 71-80 8 Very Good 

B 61-70 7 Good 

C+ 51-60 6 Average 

C 41-50 5 Satisfactory 

D 31-40 4 Marginal  

F 30 & below 0 Fail 

I   0 Incomplete. 

W  0 Withdrawal  

1. The Semester Grade Points Average (SGPA) and Cumulative Grade Point 

Average (CGPA) shall be calculated as under: 

                                                                                                    В ╬■▬░
▪
░■  

       SGPA = __________       
                                                                                                    В ╬░

▪
░■  

Where Ci  is the number of credits offered in the ith subject of a Semester for which 

SGPA is to be calculated, Pi is the corresponding grade point earned I the ith
 subject, 

where i = 1,2,één, are the number of subjects in that semester. 

       

                                                                                               В ╢╖▒ ╝╒▒▪
░■  

       CGPA = __________       
                                                                                                В ╝╒▒▪

░■  

here NCj is the number of total credits offered in the jth semester, SGj is the SGPA 

earned in the jth semester, where j = 1,2éém, are the number of semesters in that 

course. 

Equivalence of CGPA to division will be on following basis 

CGPA Score Divisions 
7.5  CGPA First Division With Honours 

6.5  CGPA < 7.5 First Division 
5.0  CGPA < 6.5 II Division 

CGPA<5.0 Fail 

 

The conversion from grade to an equivalent percentage in a given academic program 

shall be according to the following formula applicable. 

    

   Percentage marks scored = CGPA Obtained  x  100 

              10 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

SEMESTER -I  

Department: Agronomy 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessi

onal. 

End 

Sem 

Lab 

Work 

ABAG 

101 

Introductory 

Agriculture 

(Ancient Heritage, 

Agriculture 

scenario and 

Gender Equity in 

Agriculture) 

1 (1+0+0) 50 20 30 - - 100 3 hr - 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory:  

Unit 1.  Agriculture as an art, science and business of crop production - Branches of 

agriculture - Origin of agriculture- Diffusion of crops- Subsistence and commercial 

agriculture- agriculture- Hunger and food security- Agriculture systems in the world. 

Unit 2. Basic elements of crop production; Factors affecting crop production; Agricultural 

seasons in India and Jharkhand-History of agricultural development ï Ancient India-

Agriculture in civilization era- Chronology of agricultural technology development in India- 

Green revolution.  

Unit 3. Indian agriculture-balance sheet, liabilities; Assets and Contrasting trends (DATA), 

Agricultural growth, contrasting food chains- Diversity in physiography- Agriculture in 

Jharkhand 

Unit 4. Major farming systems- Physiographic features. Economic ecology, Rainfed and 

irrigated agriculture- Farming Systems approach- value addition- requirements in new 

technology. 

Unit 5. Women in Agriculture-multifaceted roles and tasks- Understanding gender- Gender 

roles in agriculture systems-Work stress factors, nutritional and rural life standards, role in 

house hold decision making- Drudgery reduction for farm women- Women friendly 

agricultural technology and empowerment of women: Group dynamics for farm women and 

rural women 



Lecture schedule 

1.  Importance of agriculture in India- Agriculture as an art, science and business of crop 

production ïBranches of agriculture and their relationships. 

2.  Origin of agriculture- Hearths of domestication- Diffusion of crops during the 

prehistoric period, medieval period, and the modern period-Columbian exchange 

3.  Subsistence agriculture-commercial agriculture. Extensive and intensive agriculture-

Agri-business- Peasant farming-Urban agriculture - Hunger and food security. 

4.  Agriculture systems in the world: hunting and gathering- shifting cultivation, settled 

agriculture, intensive subsistence agriculture, plantation agriculture, Mediterranean 

agriculture, homestead agriculture, market gardening/ truck gardening, large-scale grain 

farming (sidewalk and suitcase farming), recessional farming, pastoral nomadism , 

livestock ranching, commercial livestock fattening, commercial dairying, etc. 

5.  Basic elements of crop production; Factors affecting crop production - Agricultural 

seasons in India and Jharkhand 

6.  History of Agricultural Development ï Agriculture in ancient India ï Natural calamities 

and famines 

7.  Agriculture in civilization era-Chronology of agricultural technology development in 

India-Second world war and its effects on food production-Grow More Food Campaign 

and its effects. 

8.  Green revolution-Genesis-Basic elements-Criticisms- Lifeboat ethics and carrying 

capacity 

9.  Indian Agriculture-balance sheet, liabilities, assets and contrasting trends (with 

supporting data). Agricultural growth and contrasting food chains 

10.  India- Diversity in physiography- Agriculture in Jharkhand- Major farming systems- 

Physiographic features. 

11.  Economic ecology- Rainfed and irrigated agriculture 

12.  Farming Systems approach- value addition, requirements in new technology 

13.  Women in Agriculture-multifaceted roles and tasks- Understanding gender concepts 

14.  Gender roles in agriculture systems- gender, poverty and livelihoods- biodiversity and 

food security 

15.  Occupational health hazards- Work stress factors, nutritional and rural life standards, 

role in house hold decision making 

16.  Women labour in agriculture and issues- Drudgery reduction for farm women, Women 

friendly agricultural technology- Agronomical approaches- Technological options 

17.  Empowerment of rural women- Participation and Governance 

18.  Access to farm resources-Group dynamics for farm women and rural women 

Suggested Readings 

1.  A History of Agriculture in India - M. S. Randhawa, Vol. IV (1947-1981), ICAR, New 

Delhi.  

2.  Principles of Agronomy - S.R. Reddy, Kalyani Publication, New Delhi.  

3  Systematic Agricultural Geography. Husain, M. 1996. Rawat Publications, Jaipur  

4.  Agricultural Economy - S. Sankaran, S. Chand and Company Publication  

5.  The Role of women in Indian Agriculture in the globalize era 



6.  Krishi Siksha, Anusandhan Aur Prasar Ke Bhadate Kadam ï Katyal, J.C. and Bhatia, 

J.S. (2002)  Kheti 55(8) : 9-12.  

7.  History of Science Philosophy and culture in Indian Civilization Vol 5, Part 1 : History 

of Agriculture in India- Gopal, Lallanji & V.C. Srivastava  eds.  

8.  Phasalotpadan Tatha Sasys Vigyan ka Samanya Sidhant - Uday Narayan singh : Kushal 

Publications & distributors 

9.  Sasya Vigan ke Maulik Sidhant - Uday Narayan singh : Kushal Publications & 

distributors 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agronomy 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABAG 

102 

Principles of 

Agronomy and 

Agricultural 

Meteorology 

3(2+0+1)  50 20 30 25 25 150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1.  

1. Meaning and scope of Agronomy  

2. National and International Research Institutions in India  

3. Agro climatic zones of India and Jharkhand  

Unit 2.  

4. Definition, objectives and classification of tillage and tillage implements  

5. Crops stand establishment  

6. Planting geometry and its effect on growth and yield  

Unit 3.  

7. Cropping systems  



8. Harvesting  

Unit 4. 

9. Agriculture Meteorology: weather and climate, micro-climate, weather elements  

10. Earth's atmosphere, composition and structure  

11. Solar radiation, nature, properties, depletion, solar constant and energy balance  

12. Atmospheric temperature, factors affecting, horizontal and vertical distribution, variations 

and global warming  

13. Air pressure variation  

Unit 5.  

14. Wind: factors affecting, cyclones and anticyclones and general circulation  

15. Atmospheric humidity, vapour pressure and saturation, process of condensation, 

formation of dew, fog, mist, snow, rain and hail  

16. Formation and classification of clouds  

17. Introduction to monsoon, basics of weather forecasting  

Practical Schedule 

1. Study of tillage implements  

2. Practice of ploughing and puddling  

3. Study of seeding equipments  

4. Study about remote sensing  

5. Study of methods of sowing of field crops  

6. Study about manures, fertilizers and green manure crops / seeds (including calculation)  

7. Study of inter-cultivation implements and practices  

8. Methods of fertilizer application  

9. Site selection for Agromet observatory  

10. Measurement of temperature, rainfall and evaporation (atmospheric/soil)  

11. Measurement of atmospheric pressure, solar radiation, sunshine duration  

12. Measurement of wind direction, speed, and relative humidity  

13. Study of weather forecasting and synoptic charts  

References  

1. Principles of Agronomy - S.R. Reddy (1999), Kalyani Publication, New Delhi  

2. Hand Book of Agriculture (2006) - ICAR Publication  

3. Introduction to Agronomy and soil  and water Management - V.G. Vaidya and K.K. 

Sahatrabudhe  

4. .Agricultural Meteorology - GSLHV Prasad Rao 

5. Principles and Practices Agronomy-Balsubramaniyan,P and Palaniappan, S.P. 2001 ï 

Agribios  

6. Climatology - Lal, D.S. (1997), Sharda  Pustak Bhawan Publication, Allahabad  

7. A Practical Guide on Agrometeorology - K.K. Agrawal and A.P. Upadhyay  

8. Basic Principles of Agricultural Meteorology - V. Radha Krishna Murthy  



9. Sasya Vigan ke Sidhant Evam Vaiganik Fasalotpadan - Dr. O.P. Rajput: Kushal 

Publications  & Distributors 

10. Sasya Vigan ke Adhunik Sidhant - Dr. O.P. Rajput:  Kushal Publications & Distributors 

11. Krishi Vigan ke Moolbhut Sidhant - Arun Katyayan : Kitab Mahal 

12 Sasya Vigyan ka Sidhant Evam FAsalen (HB) - Dr. IPS Ahalawat: Rama Publishing 

House Meerut 

13. Krishi Mausam Eevam Jalvayu Vigan (pb) - RPS Dheeman: RamaPpublishing 

House,Meerut 

14. Shasya Vigan ke Sidhant Evam Vaigyanik Fasalotpadan (Krishi Mausam evam Jalvayu 

Vigyan - O.P. Rajput:  Kushal Publications & Distributous 

15. Parichayatmak Krishi - K.L. Nandeha:  Kushal Publications & Distributors 

16. Sasya Vigan ke Sidhant - A.K. Tripathi : Kalyani Publishers 

17. Krishi Vigan Shabdkosh (Shabdawali evam Paribhashain)- Milind Singh: Kalyani 

Publishers 

18. Shasya Vigyan ke Sidhant - A.K. Tripathi evam Anya 

19. Krishi Vigyan Shabdkosh - Milind singh evam Amita Vishnoye 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Plant Breeding and Genetics 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABPB 

101 

Morphology and 

systematic of 

crop plants  

1 (1+0+0) 50 20 30 - - 100 3 hr - 

 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Classification of plants different systems of classification ï General features of 

important families 



Unit 2. Introduction to field crops ï Classification of field crops. 

Unit 3. Morphology of roots, stem, leaves, flowers, fruits and seeds.  

Unit 4. Botany and economic importance of crops like Rice, Maize, Ragi, Cowpea, Black 

gram, Green gram, Red gram, Bittergourd, Snakegourd, Ashgourd, Pumpkin, Cucumber, 

Brinjal, Chilli, Tomato, Soyabean,  

Unit 5. Groundnut, Gingelly, Castor, Tapioca, Cotton, Sweet potato, Rubber, Eucalyptus, 

Mango, Cashew, Pepper, Papaya and Banana 

Lecture Schedule 

1. Classification of plants and species 

2. Systems of classification 

3. Artificial system by Hutchinson and Engler, 

4. Use of flora in identifying plants by utilizing key to plant kingdom 

5. Division, sub-division, class, sub-class, series, order 

6. Family, genus and species. 

7. Introduction to field crops 

8. Agricultural classification of field crops. 

9. Observing general morphology of roots, stem and leaves 

10. Observing general morphology of inflorescence 

11. Flowers, stems and pistils 

12. Family characters and Botany and economic parts of the crop plants 

13. Rice, Maize, Ragi, Cowpea, Blackgram, 

14. Green gram, Red Gram, Bittergourd, Snakegourd, Ash gourd, 

15. Pumpkin, Cucumber, Brinjal, Chilli, Tomato, Soyabean, 

16. Groundnut, Gingelly, Castor, Tapioca, Cotton, Sweet potato, 

17. Rubber, Eucalyptus, Mango, 

18. Cashew, Pepper, Papaya and Banana. 

Suggested Readings 

¶ Albert F-Hill and O.P. Sharma, 1996. Economic Botany. Tata Mc Graw ï Hill 

Publishing Company Ltd., New Delhi 

¶ Chalam, G.V., J. Venkateswarlu. 1966. Agricultural Botany in India-Vol. 1. Asia 

pulishing house, Bombay, New Delhi 

¶ Daniel Sundararaj, D and G. Thulasidas, 1993. Botany of field crops. Macmillan India 

Ltd., New Delhi  

¶ Kochar, S.L. 1988. Economic Botany in the tropics, Macmillan India Ltd., New Delhi 

 

 

 

 

 



AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Soil Science & Agriculture Chemistry 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABSC. 

101 

Introduction to 

soil science 

3(2+0+1) 50 20 30 25 25 150 3 hr 2  hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Soil-Pedological and edaphological concepts -origin of the earth - earthôs crust - 

composition. Rocks and minerals. Weathering - soil formation - factors and processes - 

components of soils -soil profile.  

Unit 2. Soil physical properties - soil texture - textural classes -particle size analysis. Soil 

structure Classification - soil aggregates ï significance. Soil consistency - soil crusting. Bulk 

density and particle density of soils and porosity ï their significance and manipulation. Soil 

compaction - soil Colour.  

Unit 3. Elementary knowledge of soil classification. Soils of India - geological formations ï 

characterization of soils of Jharkhand. Soil water - retention and potentials - soil moisture 

constants - movement of soil water ï infiltration ï percolation ï permeability ï drainage - 

methods of determination of soil moisture. Thermal properties of soils - soil temperature - 

soil air - gaseous exchange -influence of soil temperature and air on plant growth. 

Unit 4. Soil colloids ï properties ï nature - types and significance. Layer silicate clays -their 

genesis and sources of charges. Adsorption of ions - ion exchange - CEC and AEC -factors 

influencing ion exchange and its significance.  

Unit 5. Concept of pH - soil acidity ï brief overview of saline, sodic and calcareous soils. 

Soil organic matter ï composition ï decomposability ï humus - fractionation of organic 

matter. Carbon cycle - C: N ratio. Soil biology ï biomass - soil organisms and their beneficial 

and harmful roles. 

Lecture Schedule 

1. Soil ï definition ï earth -origin -earth crust, composition, pedological and edaphological 

approach 

2. Rocks ï different kinds of rocks, formation and classification 



3. Soil forming minerals ï primary, secondary, accessory minerals - classification 

4. Weathering of rocks and minerals- types of weathering, factors affecting weathering 

5. Soil formation ï factors and processes of soil formation, soil development 

6. Profile development and differentiation, horizons, factors influencing the profile 

development 

7. Podzolization and laterization 

8. Soil physical properties ï soil texture, importance of soil texture, textural classification of 

soils 

9. Particle size analysis -Stokes law ï limitations and assumptions 

10. Different methods of particle size analysis and textural group identification. 

11. Soil structure ï definition, classification 

12. Aggregation of soil particles ï factors controlling them 

13. Soil consistency - Soil crusting 

14. Particle density ï bulk density and porosity ï their importance of soil fertility, factors 

affecting them and manipulation 

15. Soil compaction -Soil air ï importance ï composition ï comparison with atmospheric air, 

factors affecting the composition of soil air ï dynamics ïimportance  

16. Soil temperature, heat flow- amount ï and equations- factors controlling the soil  

temperature- soil colour 

17. Soil classification, need for classification, comparison of different systems of 

classification 

18. Soil taxonomy and its characteristics 

19. Soils of India ï Geological formation and soils of Jharkhand - characterization 

20. Soil water-forms of soil water, energy concepts- retention dynamics and availability. 

21. Soil moisture constants ï Movement of soil water- saturated unsaturated 

22. Infiltration ï percolation - permeability ï drainage ï capillary movement. 

23. Methods for determination of soil moisture 

24. Soil colloids, properties of colloids, different kinds of colloids, role of colloids in soil 

fertility -flocculation, de-flocculation, conditions favouring flocculation and deflocculating 

25. Layer silicate clays ï their genesis and source of charge. 

26. Clay minerals- amorphous material ï organic colloids- clay humus complexes source of 

charges Adsorption of ions 

27. CEC ï its importance ï CEC and nutrient availability 

28. AEC ï Factors influencing ion exchange and its significance 

29. pH Concept, soil acidity reason for soil acidity, reserve acidity, active acidity - liming 

30. Saline soils, reasons for salinity, characterisation of saline soils, reclamation of saline 

soils 

31. Saline alkali soils and non-saline alkali soils ï characterisation, amendments and 

reclamation 

32. Soil organic matter ï composition properties Decomposability , influence on soil 

properties. 



33. Humus fractions of soil Organic matter ï carbon cycle 

34. Transformation of organic matter ï C:N ratio- soil biology 

35. Biomass ï soil organisms- their beneficial and harmful roles 

36. Role of organic matter in maintaining the physical and chemical properties of soils 

Practical Schedule 

1. Determination of particle density, Determination of bulk density and porosity 

2. Aggregate analysis 

3. Soil strength - Modulus of rupture 

4. Soil moisture determination by different methods 

5. Determination of Soil moisture constants Field capacity PWP 

6. Determination of water holing capacity 

7. Particle size analysis of soils 

8. Particle size analysis of soils textural identification 

9. Measurement of soil temperature variations 

10. Brief introduction to Analytical chemistry, Basic concepts and calculations 

11. Familiarization of Various titrimetric analysis 

12. Collection and preparation of soil samples 

13. Determination of Organic C 

14. Determination of soil pH, and electrical conductivity of soil 

15. Hypothetical soil profile and examination of soil profile. 

16. Total elemental analysis -Determination of total N 

17. Determination of total P ,K 

18. Determination of CEC of soils 

19. Identification of rocks and minerals 

Suggested Readings 

1. The Nature and Properties of Soil (13th Ed.)ï Brady, N.C. & Weil, R.R., Macmillan 

Publishing Co. New York. 

2. Soil Physics ï M.C. Oswal, Oxford & IBH Publishing Co.  

3. Soil Physics ï Marshall, T.J., Holmes, J.W. & Rose, C.W., Cambridge Univ. Press  

4. Fundamentals of Soil Science ï ICAR Publication, New Delhi  

5. Text Book of Soil Physics ï A.K. Saha, Kalyani Publication, New  Delhi 

6. Text Book of Soil Science- Biswas, T.D. and Mukherji, S. K. 1987-TMH  

7. Soil, Plant, Water and Fertilizer Analysis ï Gupta, P.K. 2007 ïAgribios  

8. Fundamentals of Soil Science ï Foth, H.D. and Turk, L.M. ï Wiley  

9. Mrada Vigyan ke Siddhant -  Lal Singh Nirankari  ; Kushal Pub. Varanshi 

10. Mrada Vigyan ke mul Tatva - N L Sharma - Rama Pub. Meerut 

 

 



AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Plant Pathology 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABPA 

101 

Introductory Plant 

Pathology 

2(1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Introduction, Definition and objectives of Plant Pathology. History -Terms and 

concepts -Important plant pathogenic organisms, different groups, fungi, bacteria, fastidious 

vesicular bacteria, phytoplasma, spiroplasma, viruses, viroids, algae, protozoa and 

phanerogamic parasites with examples of diseases caused by them.  

Unit 2. Survival and Dispersal of Plant Pathogens. Phenomenon of infection ï pre-

penetration, penetration and post penetration. Pathogenesis ï Role of enzymes, toxins, growth 

regulators and polysaccharides. 

 Unit 3. Prokaryotes: classification of prokaryotes according to Bergeyôs Manual of 

Systematic Bacteriology.  

Unit 4. General Characters of fungi, Definition of fungus, somatic structures, types and 

modifications of fungal thalli, fungal tissues, reproduction in fungi (asexual and sexual). 

Unit 5. Nomenclature, Binomial system of nomenclature, rules of nomenclature, 

Classification of fungi. Key to divisions and sub-divisions. 

Lecture Schedule 

1. Plant Pathology ï introduction ï definitions of terminology ï bacteria, fungi, viruses, 

viroids, hytoplasmas, fastidious vascular bacteria, parasites, pathogens, biotrophs 

hemibiotrophs, necrotrophs. 

2. Pathogenicity, pathogenesis, virulence, infection, inoculum, invasion, colonisation, 

inoculum potential, symptoms, incubation period. Survival and dispersal of plant pathogens. 

3. Phenomenon of infection ï pre-penetration, penetration and post penetration-.pathogenesis. 

Role of enzymes, toxins, growth regulators and polysaccharides 

4. Disease cycle, disease syndrome, monocyclic diseases, polycyclic diseases, alternate host, 

collateral host. Predisposition, physiological race, biotype, symbiosis, mutualism antagonism. 



5. General characters of fungi, classification of fungi, methods of reproduction. 

6. General characters, taxonomy, somatic structures, reproduction, life cycle and plant 

pathological significance of the Division Myxomycota ï Plasmodiophora, Spongospora. 

7. General characters, taxonomy, somatic structures, reproduction, life cycle and plant 

pathological significance of S. D. Mastigomycotina. of Pythium & Phytophthora  

8. General characters, taxonomy, somatic structures, reproduction, life cycle and plant 

pathological significance General characters, taxonomy, somatic structures, reproduction , 

life cycle and plant pathological significance of Albugo, Sclerophthora, Peronosclerospora, 

Peronospora & Plasmopara. 

9. General characters, taxonomy, somatic structures, reproduction, life cycle and plant 

pathological significance of S. D. Zygomycotina. Rhizopus and Mucor. 

10. General characters, taxonomy, somatic structures, reproduction, life cycle and plant 

pathological significance of S.D. Ascomycotina ï Taphrina.& yeasts 

11. General characters, taxonomy, somatic structures, reproduction, life cycle and plant 

pathological significance of Erysiphe, Aspergillus, Penicillium 

12. General characters, taxonomy, somatic structures, reproduction, life cycle and plant 

pathological significance of Claviceps, Chaetomium, Ascobolus, Sclerotinia. 

13. General characters, taxonomy, somatic structures, reproduction, life cycle and plant 

pathological significance of S.D.Basidiomycotina. Puccinia, Melampsora Uromyces. 

14. General characters, taxonomy, somatic structures, reproduction, life cycle and plant 

pathological significance of Ustilago, Tilletia, Neovossia, Sphacelotheca Tolyposporium 

Agaricus,Pleurotus ,Ganoderma. 

15. General characters, taxonomy, somatic structures, reproduction, life cycle and plant 

pathological significance of S.D. Deuteromycotina Colletotrictum, Alternaria, Cercospora, 

Pestalotia, Botryodiplodia,& Diplodia. Corticium, Fusarium, Helminthosporium, 

Pyricularia, Sclerotium Rhizoctonia, Phyllosticta, Phoma, Trichoderma,&Verticillium. 

16. General characters of bacteria- taxonomy, structure, reproduction and plant pathological 

significance - Characters and classification of phytopathogenic bacteria- symptoms of 

bacterial diseases, mode of entry and spread. 

17. General characters of Virus ï definition- nature, properties, classification,virus ïvector 

relationships-common symptoms of virus, viroid and phytoplasmal diseases of crops 

18. Characters of algal and phanerogamic plant parasites ï symptoms. 

Practical Schedule 

1. Common symptoms of plant diseases caused by fungi. 

2. Symptomatology of viral diseases 

3. Symptomatology of bacterial & phytoplasmal diseases. 

4. Transmission studies for viral disease symptom expression. 

5. Common laboratory techniques in mycology, preservation of plant disease specimens. 

6. Isolation of plant pathogenic fungi 

7. Microscopic slide culture, common media and mountants used in mycology. 

8. Study of symptoms, host parasite relationships and systematic position of fungi belonging 

to Division Myxomycota. 

9. Study of symptoms, host parasite relationships and systematic position of fungi belonging 

to S. D. Mastigomycotina - Pythium & Phytophthora. 



10. Study of symptoms, host parasite relationships and systematic position of fungi belonging 

to White Rust ï Albugo 

11. Study of symptoms, host parasite relationships and systematic position of fungi belonging 

to Downy mildews ï Plasmopara & Peronospora 

12. Study of symptoms, host parasite relationships and systematic position of fungi belonging 

to S.D. Zygomycotina - Rhizopus 

13. Study of symptoms, host parasite relationships and systematic position of fungi belonging 

to S.D. Ascomycotina - Aspergillus Penicillum Saccharomyces & Taphrina 

14. Study of symptoms, host parasite relationships and systematic position of fungi belonging 

to Powdery mildew fungi 

15. Study of symptoms, host parasite relationships and systematic position of fungi belonging 

to Rust Fungi 

16. Study of symptoms, host parasite relationships and systematic position of fungi belonging 

to Smut fungi 

17. Study of economic importance, cultivation, and systematic position of Agaricus, 

Pleurotus and Ganoderma 

18. Study of symptoms, host parasite relationships and systematic position of fungi belonging 

to S. D.Deuteromycotina 

Suggested Readings 

1. Introduction to Principles of Plant Pathology - R.S. Singh  

2. Plant Pathology - E.N. Agrios ï Academic Press 

3. Plant Pathology - R.S. Mehrotra  

4. A text book of modern Plant Pathology - Bilgramie and Dubey  

5. Essentials of Plant Pathology - V.N Pathak  

6. Introductory Plant Pathology - M.N. Kamath  

7. Plant Diseases - P.D. Sharma  

8. Fungicides in Plant Disease Control - Y.L. Nene and P.N. Thapaliya 

9. Introductory Mycology ï Alexopoulos, C.J. and Mims, C.W 1989 Wiley 

10. Applied Plant Virology ï Walkey, D.G.A. 1985 He1nemann, London 

11. Padap Rog Vigyan (PB ) - B.P. Singh : Rama Publishing House, Meerut  

12. Mushroom Utpadan Evam Prabandh -  S.K. Singh and K.L. Ojha  

 



AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agricultural Microbiology  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABMB 

101 

Agricultural 

Microbiology 

3(2-0-1) 50 20 30 25 25 

 

150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Introduction to microbial world - history of microbiology ï Spontaneous generation 

theory ï prokaryotic and eukaryotic microorganisms ï bacterial cell - morphology and 

structure  

Germ theory of disease - protection against infections ï applied areas of microbiology 

Unit 2. Metabolism in bacteria - ATP generation - chemoautotrophy, photoautotrophy, 

respiration, fermentation ï bacteriophages - structure and properties of bacterial viruses ï 

lytic and lysogenic cycles - viroids, prions - bacterial genetics ï gene expression - genetic 

recombination - transformation, conjugation and transduction - genetic engineering - 

plasmids, episomes - genetically modified organisms  

Unit 3. Soil microbiology - microbial groups in soil - microbial transformations of carbon, 

nitrogen, phosphorus and sulphur - biological nitrogen fixation - microflora of rhizosphere 

and phyllosphere microflora - microbes in composting  

Unit 4. Microbiology of water ï microbiology of food - role of microbes in fermentation - 

microbial spoilage and principles of food preservation - beneficial microorganisms in 

agriculture - biofertilizer (bacterial, cyanobacterial and fungal) - microbial insecticides - 

microbial agents for control of plant disease   

Unit 5. Biodegradation - biogas production - biodegradable plastics - plant microbe 

interactions ï beneficial ï symbiotic, associative and non symbiotic ï PGPR ï plant 

pathogens. 

Lecture Schedule 

1-2. Introduction to microbial world ï history of microbiology ï important contributions - 

spontaneous generation theory ï germ theory of diseases -applied areas of microbiology 

3. Prokaryotic and eukaryotic microorganisms ï differences 



4-6. Bacterial cell morphology and structure 

7. Nutrition and nutritional groups of bacteria 

8-9. Metabolism in bacteria - ATP generation ï respiration - fermentation 

10-11. Bacteriophages ï structure and properties of bacterial viruses ï lytic and lysogenic 

cycles ï viroids, prions 

12-14. Bacterial genetics ï gene expression ï genetic recombination ï transformation, 

conjugation and transduction 

15. Genetic engineering ï plasmids, episomes, genetically modified organisms 

16. Soil microbiology - microbial groups in soil 

17-19. Microbial transformation of C, N, P & S 

20. Biological nitrogen fixation 

21. Rhizosphere and phyllosphere microflora 

22. Microbes in composting 

23. Microbiology of water 

24. Food microbiology ï microbial spoilage ï principle of food preservation 

25-27.Beneficial microorganisms in agriculture ï biofertilizers ï bacterial, cyanobacterial and 

fungal 

28-29. Microbial inoculants for management of plant diseases ï microbial insecticides 

30-31. Biodegradation of pesticides, herbicides and agricultural wastes 

32. Biogas production 

33. Biodegradable plastics 

34-35. Plant microbe interactions ï beneficial ï symbiotic, associative and non symbiotic 

36. Plant microbe interaction ï Plant growth promoting rhizobacteria- plant pathogens 

Practical Schedule 

1. Use and care of microscope ï focusing 

2. Familiarization with instruments, glassware and other materials in a microbiology 

laboratory 

3. Preparation of media ï nutrient broth ï nutrient agar plates, slant etc 

4-5.Sterilization ï different methods of sterilization ï sterilization of glasswares ï 

sterilization by filtration 

6. Evaluation of aseptic techniques with nutrient broth tubes 

7. Evaluation of aseptic techniques with nutrient agar plates 

8. Isolation of bacteria by streak plate method 

9. Isolation of aerobic spore forming bacteria by enrichment 

10. Checking of purity of a bacterial culture by streak plating 

11. Identification of bacteria ï staining techniques ï simple staining 

12. Differential staining ï gram staining 

13-14. Identification ï biochemical tests 

15-18. Enumeration of bacteria ï stain slide method-Enumeration of bacteria by MPN 

method-Enumeration of bacteria ï pour plate and spread plate method 



Suggested Readings 

1. Agricultural Microbiology ï Rangaswami and Bhagyaraj  

2. Soil Microbiology, 4/ePB Micro organisms and Plant Growth ï N.S. Subbarao ,1995-

Oxford & IBH, New Delhi 

3. Agricultural Microbiology ï N. Mukherjee and T. Ghosh  

4. Biofertilizers ï L.L. Somani, S.C. Bhandari, S.N. Saxena  

5. Introduction to Soil Microbiology ï M. Alexender  

6. An Introduction to Microbiology ï P. Tauro, K.K. Kapoor and K.S. Yadav 

7 Microbiology.- Pelczar,M.J.,Chan, E.C.S.and Kreig, N.R. 1993. Tata McGraw Hill 

Publishing Co., Ltd., New Delhi.  

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agricultural Engineering  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theor

y 

Practical 

Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABAE 

101 

 Fundamentals of 

soil, water and 

conservation 

engineering 

2(1-0-1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit1. Surveying: survey equipment, chain survey, cross staff survey, plotting procedure, 

calculations of area of regular and irregular fields. 

Unit 2. Levelling ï levelling equipment, terminology, methods of calculation of reduced levels, 

types of levelling, contouring.  

Unit 3. Irrigation, classification of projects, flow irrigation and lift irrigation.. Irrigation water 

measurement ï weirs, flumes and orifices and methods of water measurement and instruments.  

Unit 4. Water conveyance systems, open channel and underground pipeline. Irrigation methods ï 

drip and sprinkle irrigation systems.  



Unit 5. Soil and water conservation ï soil erosion, types and engineering control measures. 

Lecture Schedule 

1. Surveying-definition-classification-unit measurement-measurement of distance by pacing and 

chaining 

2. Chain, tapes, arrows, pegs, poles and ranging rods, brief description and uses, methods of 

ranging lines. 

3. Chain triangulation or chain surveying- baseline, check line etc 

4. Setting out right angles to survey lines with chain or tape. Cross staff and optical square 

5. Cross staff survey and chain traversing, plotting and sample calculation of areas measured in 

the field. 

6. Compass surveying-closed and open traverse. Designation of bearing of lines- WCB and 

Quadrantal bearing systems 

7. Prismatic compass-description-traversing with prismatic compass and plotting 

8. Local attraction and its corrections-examples- Dip of magnetic needle-magnetic declination. 

9. Plane table surveying- plane table and its accessories-advantages and disadvantages 

10. Methods of plane tabling, radiation, intersection and traversing. 

11. Levelling-definition of terms-different types of levels and leveling staff 

12. Dumpy level, its adjustments and uses, different types of leveling 

13. Differential leveling, field book and recording levels 

14. Determination of reduced levels by height of collimation and rise and fall method, 

computation of earth work 

15. Irrigation, classification and different methods of irrigation 

16. Irrigation water measurement methods and instruments 

17. Drip and sprinkler irrigation, components, design aspects 

18. Engineering measures of soil conservation 

Practical Schedule 

1. Acquaintance with chain survey equipments 

2. Chain surveying 

3. Compass surveying 

4. Plotting and Area calculation 

5. Plane table surveying 

6. Dumpy levelling 

7. Differential levelling and Profile levelling 

8. Contour surveying ï Grid method 

9. Plotting of contours 

10. Irrigation water measuring devices - Weirs 

11. Irrigation water measuring devices ï Flumes and Orifices 

12. Design of open channels 

13. Design of underground pipe line system 

14. Design of surface irrigation methods-furrow, basin and check basin 



15. Sprinkler irrigation system 

16. Drip Irrigation system 

17. Engineering structures for soil conservation-contour bund and graded bund 

Suggested Readings 

1. Principles of Agricultural Engineering Vol. II ï Dr. A.M. Michael and Dr. T.P. Ojha  

2. Irrigation ï Theory and Practice ï Dr. A.M. Michael  

3. Surveying and Levelling ï B.C. Punamia  

4. Mirda Evam Jal Sanrakshan ke Mool Siddhant (pb) Om Prakesh : Rama Publishing House,    

Meerut 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Horticulture  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABHO 

101 

Fundamentals of 

Horticulture  

1(1-0-0) 50 20 30 - - 100 3 hr - 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Horticulture - definition, evolution, art, science, vocation, hobby, etc - importance, 

divisions, classification of crops; Commercial orchards, garden and plantations ï selection of 

site for crops - climate, soil, socio-economic factors; Orchard planning, layout, peg marking, 

planting systems, spacing, digging pits, age of planting materials, after care, inter cropping, 

mixed cropping, etc; 

Unit 2.  Tree forms and functions training and pruning in horticultural crops, principles and 

methods. Techniques of training and pruning ï root pruning, girdling, ringing, notching, 

smudging, and bending, thinning - chemical and mechanical; Phases of growth and 

development - vegetative/ reproductive balance; flowering, bearing habit and its 

classification; 

Unit 3. Fruit set - carbon nitrogen relation, structure and process in relation to set and drop, 

factors affecting and measures to overcome drop; Problems of unfruitfulness - internal 



factors, external factors ï measures to overcome; seedlessness in horticultural crops - 

significance and induction; Plant growth regulators in horticulture - natural and synthetic 

regulators - preparation and methods of application;  

Unit 4. Plant propagation - definition and basic concepts, types - advantages and 

disadvantages, Potting and repotting - objectives and uses, containers and potting media/ 

mixture - kinds, qualities, pre-planting treatments; Propagation by seed - seed qualities, seed 

testing, seed germination - types of seed dormancy, pre-sowing treatments ï factors affecting 

germination. Asexual propagation - apomixis, polyembryony, plant modifications for 

vegetative propagation - bud sports, chimeras; Propagation by cuttings - types of cuttings - 

factors affecting rooting of cuttings; Propagation by layering - advantages and disadvantages 

-types of layering; Propagation by grafting - advantages and disadvantages, stock - scion 

relationships, incompatibility; Grafting and budding - methods - advantages and 

disadvantages - separation and after care;  

Unit 5. Plant propagating structures - green house/ glass house, hot bed, cold frame, lath 

house, net house, mist chamber; Nursery - site selection, lay-out, components, progeny 

orchards, sales unit, display area, management, maintenance, commercial propagation of 

selected horticultural plants; Micro propagation of horticultural plants - definition, principles, 

methods, advantages and disadvantages, field of application in horticultural crops. 

Lecture Schedule 

1-2 Horticulture - definition, importance, division and classification of horticultural crops. 

Importance of horticulture in India and Jharkhand. 

3 Commercial orchards, garden and plantations - selection of site for perennial horticultural 

crops - climate, soil, socio economic factors. 

4 Orchard planning, layout, planting systems - management practices - methods, 

intercropping, mixed cropping etc. 

5 Tree forms and functions - Training and pruning in horticultural crops - principles and 

methods, techniques of training and pruning, fruit thinning. 

6 Phases of growth and development, vegetative reproductive balance.  

7 Flowering in plants - bearing habit and its classification- factors associated with flowering 

and fruit set. 

8 Fruit set and development - structure and process concerned with setting. Fruit drop - 

factors affecting and control measures - unfruitfulness - internal and external factors. 

9 Seedlessness in horticultural crops; significance and induction. 

10-11 Bio regulators- Natural and synthetic regulators - Role of bio-regulators in horticultural 

crops - preparation and methods of application. 

12 Plant propagation-definition and basic concepts- types of propagation advantages  and 

disadvantages, media, containers, potting, repotting pre planting treatments. 

13 Propagation by seed - seed germination - dormancy and pre sowing treatments of seeds, 

seed viability and quality seed testing. 

14 Asexual propagation - propagation by apomictic embryos, bud sports, chimeras. Plant 

modifications suitable for vegetative method of propagation - propagation by cuttings, types 

of cuttings, factors affecting rooting of cuttings. 

15 Propagation by layering - advantages, disadvantages - types of layering.  

16 Propagation by grafting - advantages and disadvantages - methods of grafting - 

development of graft unions, separation and after care. 

17 Stock-scion relationship - Graft incompatibility - factors affecting incompatibility. 



18 Propagation by budding, advantages and disadvantages, methods of budding - A 

comparative study between grafting and budding. 

19 Nursery - site selection, layout - components of a nursery - production 

unit, sales unit, display area, management and maintenance, propagation unit - close planted 

progeny orchards. 

20 Plant propagating structures-.greenhouse, glasshouse, hot bed, cold frame, lath house, net 

house, mist chamber, classification of nursery plants commercial propagation of selected 

horticultural plants. 

21-22 Micro propagation of horticultural plants - definition, principles ï methods - 

advantages and disadvantages; potential application of plant cell, tissue and organ culture in 

horticulture crops 

Suggested Readings 

1. Propagation of tropical and subtropical horticultural crops. Bose, TK., Mitra, SK. 

and Sadhu, K. 1986. Naya Prokash, Calcutta. 

2. Introductory Horticulture. Christepher, EP. 1958-Mc Graw Hill, New Delhi. 

3. Principles of Horticulture. Denixon, RI. 1979. Mac Millan, New York. 

4. Fundamentals of Horticulture. Edmond, JB., Sen, TD, Andrews, TS and Halfacre, 

RG. 1977. Tata Mc Graw Hill, New Delhi. 

5. Horticulture. Halfacre, RG. and Barden, JA. 1979. Mc Graw Hill, New Delhi. 

6. Plant propagation - Principles and practices. Hartmann, HT. and Kester, 

DE.1986. Prentice-Hall, New Delhi.  

7. Horticultural Science. Janick, J. 1963. W.H. Freeman, Sanfrancisco.  

8. Introduction to Horticulture, Kumar, N. 1990. Rajalekshmi Publication, Nagercoil 

9. Plant Tissue Culture: Methods and Application in Agriculture. Thorpe, T.A. 

1981Academic Press, New York. 

10. Uddhyan Vigyan - Shyam Sundar Shrivastava : Kushal Pub. Varanshi 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agricultural Entomology  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABEN

101 

Insect morphology, 

physiology and 

systematics 

3 (2-0-1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 



questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. History of Entomology. Classification of phylum Arthropoda. Relationship of class 

Insecta with other classes of Arthropoda. Insects in relation to man. Abundance andsuccess of 

insects. Morphology- structure and function of insect cuticle. Body segmentation. Structure 

of head, thorax and abdomen. Structure and modifications of insect antennae, mouth parts 

and legs.  

Unit 2. Wings- venation, modifications , wing coupling and articulation. Structure of male 

and female genetalia. Sense organs. Metamorphosis and diapause. Types of larvae and pupae. 

Structure and functions of digestive, circulatory, excretory, respiratory, nervous, secretory 

(Endocrine) and reproductive system. Types of reproduction in insects. Embryology and 

development.  

Unit 3. Systematics. Classification ï importance, history, development and binomial 

nomenclature. Type concept- hierarchical classification of taxonomic categories. Methods of 

collection and preservation of insects.  

Unit 4. Classification ï Orders: Odonata- Zygoptera, Anisoptera. Orthoptera ï Tettigonidae, 

Gryllidae Gryllotalpidae, Acrididae. Dictyoptera- Mantidae, Blattidae. Isoptera- Termitidae, 

Thysanoptera- Thripidae. Hemiptera- Delphacidae, Fulgoridae, Cercopidae, Cicadidae, 

Membracidae, Cicadellidae, Aleyrodidae, Aphididae, Coccidae, Pseudococcidae, Tingidae, 

Reduvidae, Miridae, Lygaeidae, Pyrrhocoridae, Coreidae, Pentatomidae, Gerridae, 

Belostomatodae, Nepidae. Neuroptera- Chrysopidae, Hemerobidae, Mantispidae.  

Unit 5. Coleoptera- Scarabaeidae, Buprestidae, Elateridae, Coccinellidae, Chrysomelidae, 

Cerambycidae, Curculionidae, Bruchidae. Diptera- Cecidomyiidae, Syrphidae, Tachinidae, 

Culicidae, Muscidae, Tabanidae, Asilidae, Tephritidae. Lepidoptera- Psychidae, Cochlididae, 

Pyralidae, Papilionidae, Nymphalidae, Lycaenidae, Pieridae, Hesperidae, Geometridae, 

Sphingidae, Arctiidae, Noctuidae, Lymantridae. Hymenoptera - Tenthridinidae, 

Ichneumonidae, Braconidae, Evanidae, Chalcididae, Trichogrammatidae, Formicidae, 

Apidae.  

Lecture schedule 

1. History of Entomology. Classification of phylum Arthropoda. Relationship of class Insect 

with other classes of Arthropoda. 

2. Insects in relation to man - Factors for insect abundance and success. 

3. Morphology - structure and functions of insect cuticle . Moulting. 

4. Body segmentation. Structure of Head 

5. Structure of thorax. 

6. Structure of abdomen. 

7. Structure and modifications of insect antennae. 

8. Structure and modifications of insect mouth parts. 

9. Structure and modifications of insect legs. 

10. Wing venation. 



11. Modifications of wing, wing coupling and articulation. 

12. Structure of male and female genetalia. 

13. Sense organs. 

14. Metamorphosis and diapause in insects. 

15. Types of larvae and pupae. 

16. Structure and functions of digestive system 

17. Structure and functions of circulatory and excretory systems. 

18. Structure and functions of respiratory and nervous systems. 

19. Structure and functions of secretary (Endocrine) system. 

20. Structure and functions of reproductive system 

21. Special modes of reproduction. 

22. Embryology and development of insects 

23. Systematics- classification and its importance. 

24. History and development of taxonomy and binomial nomenclature. 

25. Type concept- Hierarchical classification of taxonomic categories. 

26. Classification- Orders. Odonata, Zygoptera, Anisoptera . Orthoptera ï Tettigonidae, 

Gryllidae Gryllotalpidae, Acrididae. 

27. Dictyoptera- Mantidae, Blattidae. Isoptera- Termitidae, Thysanoptera- Thripidae 

28. Hemiptera- Delphacidae, Cercopidae, Cicadidae, Membracidae, Cicadellidae, 

Aleurodidae, Aphididae, Coccidae, Pseudococcidae, 

29. Tingidae, Reduvidae, Miridae, Lygaeidae, Pyrrhocoridae, Coreidae Pentatomidae. 

Gerridae, Belostomatodae, Nepidae 

30. Neuroptera- Chrysopidae, Hemerobidae, Mantispidae. 

31. Coleoptera- Scarabaeidae, Buprestidae, Elateridae, Coccinellidae, 

32. Chrysomelidae, Cerambycidae, Bruchidae, Curculionidae. 

33. Diptera- Cecidomyiidae, Syrphidae, Culicidae, Muscidae, Tabanidae, Asilidae, 

Tephritidae, , Tachinidae. 

34. Lepidoptera- Psychidae, Cochlididae, Pyralidae, Papilionidae, Nymphalidae, Lycaenidae, 

Pieridae, 

35. Hesperidae, Geometridae, Sphingidae, Arctiidae, Noctuidae, Lymantridae. 

36. Hymenoptera- Tenthridinidae, Ichneumonidae, Braconidae, Evanidae, 

Chalcididae, Trichogrammatidae, Formicidae, Apidae. 

Practical schedule 

1. Collection and preservation of insects and immature stages. 

2. External features of Grasshopper/Cockroach. 

3. Types of insect antennae. 

4. Types of insect mouthparts. 

5. Types of insect legs. 

6. Wing venation, Types of wings and wing coupling apparatus. 

7. Types of insect larvae and pupae. 



8. Dissection of digestive system in insects (Grasshopper/ Cockroach). 

9. Dissection of male and female reproductive systems in insects (Grasshopper/ Cockroach). 

10. Study of characters of order Odonata , Orthoptera, Dictyoptera. 

11. Study of characters of order Isoptera , Thysanoptera. 

12. Study of characters of order Hemiptera- sub order Homoptera 

13. Study of characters of order Hemiptera- sub order Heteroptera 

14. Study of characters of order Neuroptera 

15. Study of characters of order Coleoptera. 

16. Study of characters of order Diptera 

17. Study of characters of order Lepidoptera. 

18. Study of characters of order Hymenoptera. 

Suggested Readings 

1.  General text book of Entomology vol. 1 & 2 ï Richards, O.W. and Davies, R.G 

Chapman and Hall Publication London.  

2.  Text Book of Entomology ï Pruthi, H.S.  

3.  Agricultural Entomology for Indian Students ï Khanna, S.S.  

4.  General and Applied Entomology ï Nayar, K.K., Ananthakrishnan, T.N. and David, 

B.V. - TMH 

5.  The Insect - Structure and function ï Chapman, R.F. 1981 Edward Arnold Publishing 

Limited London 

6..  The science of Entomology ï Romoser, W.S. (1981), II & III edition Macmillan 

Publishing Company, New York  

7.  An introduction to Entomology (1997) ï Shrivastava, P.D. and Singh, R.P., Concept 

Publishing Company, New Delhi 11005 

8.  Entomology and Pest Management- 3rd ed. ïPedigo, L.P. 1999 _rantice hall, New 

Jersey, USA 

9.  Phaslon me Keet - Niyantran A. K. Marwaha & Others 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: English 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

HBEN 

101 

Comprehension 

and 

Communication 

Skills in English  

2(1-0-1) 50 20 30 25 25 150 3 hr 2 hr 



Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Comprehension:  

Text for comprehension  

1. Current English for Colleges, By N. Krishnaswamy & T. Sriraman, Macmillan India 

Limited, Madras, 1995; 

2. War Minus shooting ï The sporting spirit George Orwell (a) Reading Comprehension (b) 

Vocabulary ï Synonyms ï Antonyms ï Often confused words and (c) Two exercises to help 

the students in the enrichment of vocabulary based on TOEFL and GRE and other 

competitive examinations. 

Unit 2. Text: A Dilemma ï A layman looks at science Raymond B. Fosdick (a) Reading 

Comprehension (b) Vocabulary ï Homonyms and Homophones (c) Exercises on Figurative 

Language & Idiomatic Language (E.g.: dust and ashes, doorstep of doom, boundaries of 

knowledge  Apple of oneôs eye, in a fix etc). 

Unit 3. Written Skills: Mechanics of good letter, Effective business correspondence, Personal 

Correspondence.  

Unit 4. Preparation of Curriculum vitae and Job applications. The Style, Importance of 

professional writing ïChoice of words and Phrases, precision, conciseness clichés, 

redundancy, jargon, foreign words. Precis writing and synopsis writing.  

Unit 5. Interviews, Types of interviews, purpose, different settings, as interviewer, 

interviewee, physical makeup and manners, appearance, poise, speech, self reliance, 

Evaluation process. Review or feedback. 

Practical: Listening Comprehension: Listening to short talks, lectures, speeches (scientific, 

commercial and general in nature) Practical: listening to at least two tape, recorded 

conversations aimed at testing the listening comprehension of students; Communication:  

Spoken English, oral communication, importance stress and intonation. Practical: Spoken 

English practice by using audiovisual aids, the essentials of good conversations, oral 

exercises in conversation practice (At the Doctor, at the Restaurant, at the Market Yard); Oral 

Presentation of Reports: Seminars and conferences, features of oral presentation, regulating 

speech, physical appearance, body language posture, eye contact, voice, audience, 

preparation of visual aids. Practical: One presentation by individual on the given topic related 

to agriculture like W.T.O, Developing new technologies in Agriculture, Bio fertilizers etc.; 

Evaluation of a Presentation: evaluation sheet, other strategies to be considered for evaluating 

a presentation, Practical: Mock evaluation of a presentation; Dyadic communication, face to 

face conversation, Telephonic conversation, rate of speech, clarity of voice, speaking and 

listening politeness, telephone etiquette, Practical: Practice of Telephonic conversation; 

Reading skills, using Dictionary, reading dialogues, rapid reading, intensive reading, 

improving reading skills; Meetings: purpose, procedure participation, chairmanship, physical 

arrangements, recording minutes of meeting; Practice of Presentation by using power point 

and LCD projector; Conducting Mock interviews ï testing initiative, team spirit, leadership, 



intellectual ability ï potential for development, memory, motivation, objectives, aptitude etc., 

Group Discussions and Debates on current topics; Review or Feed Back;  

 

Suggested Reading: 

Text for comprehension: 

¶ Current English for Colleges, By N.Krishnaswamy & T.Sriraman, Macmillan India 

Limited, Madras, 1995;  

¶ War Minus shooting ï The sporting spirit George Orwell  

¶ A Dilemma ï A layman looks at science  Raymond B. Fosdick You and Your English 

ï Spoken English and Broken English G.B.Shaw 

 

 



AISECT UNIVERSITY, Hazaribag (JH)   

SEMESTER -I I  

Scheme of Examination 

Department: Agronomy 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABAG 

203 

Irrigation and 

water management  

3(2+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1.  

Irrigation: definition and objectives. Role of water in soil and plants- Irrigated agriculture vs. 

Rainfed agriculture, dry farming and dryland farming- Water resources and irrigation 

development in India and Jharkhand.  Soilïplant-water-relationships. Soil moisture constants. 

Evapo-transpiration, potential evapo-transpiration and consumptive use, Reference crop 

evapo-transpiration (ETo)- Crop co-efficient (Kc)- Kc values for different crops. Main 

empirical methods of calculation of ETo- Effective rainfall, Water requirement of crops- 

Factors affecting water requirement of crops- Methods of determining water requirement-

effective rainfall. 

Unit 2. Scheduling irrigation based on soil moisture status-physiological stages of crop, 

meteorological data- methods of irrigation surface irrigation, subsurface and micro irrigations 

including sprinkler, drip and bubbler irrigation. Irrigation efficiency- Agronomic techniques 

to improve water use efficiency factors affecting water use efficiency-conjunctive use of 

water- irrigation water quality criteria and its management.  

Unit 3. Water management of different crops like rice, wheat, banana, coconut, sugarcane, 

cowpea, sesame, groundnut, and vegetables.  Agricultural drainage-causes of water logging 

and types of drainage. Soil erosion- nature and extent of erosion; types- soil erosion by water- 

different forms-  

Unit 4.  Soil conservation vs. water conservation -tolerable soil loss- Universal soil loss 

equation- methods of soil conservation- agronomic measures- mechanical measures- Control 

of gully erosion- Role of grasses and pastures in soil conservations; Wind breaks and shelter 

belts- Land capability classification and its utility-  



Unit 5. Water harvesting techniques - in situ and ex situ water harvesting methods - Farm 

ponds, percolation ponds or wells, check basin, minor irrigation tanks,  Watershed 

management- concept- watershed and command area development approach, objectives- 

divisions- watershed and command area- Characteristics of watersheds ï Stream order and 

delineation of watershed ïPlanning process- Steps and components of watershed 

management programmes- Agro techniques for efficient management of rainfed crops- 

Alternate land use systems for rainfed lands- Watershed Development programmes in India- 

NWDPRA, Hariyali. 

Lecture schedule 

1 Irrigation: definition and objectives-water management and watershed management. Role 

of water in soil and plants- Irrigated agriculture vs. Rainfed agriculture. Rainfed farming, dry 

farming and dryland farming- Water resources of Indiaïdevelopment of irrigation in India 

and Jharkhand 

2,3 Soil moisture and its characteristics- soil moisture tension and soil water potential-

Components of soil water potential- Soil moisture constants. 

4 Soil ï plant ï water relationships- Availability of water to plants- infiltration, percolation, 

seepage, interflow- soil moisture movement. 

5 Evapo-transpiration and consumptive use- Potential evapo-transpiration(ETp) and 

Reference crop evapo - transpiration (ETo)- Crop co-efficient (Kc), Kc values for different 

crops. 

6 Pan evaporimeter- crop factor- Main empirical methods of calculation of ETo 

7 Water requirement of crops- factors affecting water requirement of crops, methods of 

determining water requirement-effective rainfall, 

8,9 Scheduling irrigation based on soil moisture status ï physiological stages of crop, 

meteorological data 

10,11 Methods of irrigation- surface irrigation, flooding, furrow, border and basin irrigation, 

sub irrigation. 

12,13 Micro irrigation- Drip irrigation- Sprinkler irrigation, surge and bubbler irrigation 

14 Irrigation efficiency- water use efficiency -Agronomic techniques to improve water use 

efficiency-factors affecting water use efficiency- Conjunctive use of water 

15 Irrigation water quality criteria and its management 

16,17 Water management of principal crops, critical stages of crop, depth and schedule of 

irrigation ï rice, wheat, rice, wheat, banana, coconut, sugarcane, cowpea, sesame, groundnut, 

and vegetables. 

18 Agricultural drainage-causes of water logging and types of drainage. 

19 Soil erosion- definition, nature and extent of erosion; types of erosion, factors affecting 

erosion 

20 Soil erosion by water- different forms- splash, sheet, rill, gully, stream bank, landslides 

21 Tolerable soil loss- Universal soil loss equation 

22,23 Soil conservation vs. water conservation- methods of soil conservation agronomic 

measures, contour cultivation, strip cropping, cover crops, vegetative barrier; improved dry 

farming practices; 

24,25 Mechanical measures- bunding, bench terraces, convertible bench terraces 

(Puertorican, Californian, etc.), intermittent terraces, conservation terraces, contour stone 

walls, hill side ditches, etc. 

26 Management of drainage lines- revetments, bank armoring and retaining walls-Control of 



gully erosion: check dams and vegetation lined waterways. 

27 Role of grasses and pastures in soil conservations; wind breaks and shelter belts; 

28 Land capability classification and its utility 

29 Water harvesting techniques - in situ and ex situ water harvesting methods 

30 Farm ponds, percolation ponds or wells, check basin, minor irrigation tanks 

31,32 Watershed management- concept, watershed and command area development 

approaches- Divisions and characteristics of watersheds- Objectives of watershed 

management-limitations 

33 Stream order and delineation of watershed- Large and small watersheds ïResource 

inventory-Peoples participation 

34 Watershed planning process- Steps in watershed management, components of watershed 

management programmes- Watershed development plan 

35 Agro techniques for efficient management of rainfed crops-land preparation, seeding, crop 

density, selection of efficient crops and varieties-Efficient cropping- Alternate land use 

systems for rainfed lands 

36 Watershed Development programmes in India-NWDPRA, Hariyali- Features-Common 

Guidelines 

Practical schedule 

1 Basic calculations for water management 

2 Bulk density, porosity and infiltration rate 

3 Determination of soil moisture by thermo-gravimetric method and volumetric methods 

4 Determination of soil moisture by tensiometer 

5 Electrical resistance blocks, Neutron moisture meter 

6 Field capacity 

7 Permanent wilting point 

8,9 Measurement of irrigation water and efficiency of different methods- Orifices, 

weirs, Parshall flumes, and calculating the rate of discharge. 

10 Use of Open Pan Evaporimeter for scheduling irrigation to crops. 

11 Computation of irrigation requirement of crops, irrigation interval and irrigation 

efficiency. 

12 Methods of irrigation ï border strip, check basin, ring, corrugation furrow 

13 Erection and operation of sprinkler irrigation system; Measurement of emitter discharge 

rate, wetted diameter and calculation of emitter discharge variability 

14 Cost estimation of drip irrigation system; Demonstration of filter cleaning, fertigation, 

injection and flushing of laterals; 

15 Determination of EC, pH, carbonates, biocarbonates, Ca++ and Mg++ in irrigation water 

(quality parameters) 

16 Studies of different soil conservation measures 

17 Determination of slope using Abney level, Smithyôs hypsometer 

18 Marking contour lines using Abney level, óAô frame, and water tube level 

19 Visit to a water management research station 



Suggested Readings 

¶ Dhruvanarayana, V.V. 1993. Soil and Water Conservation Research in India. ICAR, 

New Delhi.  

¶ Gurmel Singh, C. Venkataraman, G., Sastry,B. and Joshi, P. 1990. Manual of Soil and 

Water Conservation Practices. Oxford and IBH Publishing Co., New Delhi.  

¶  Hansen, V.E., Israelsen, O.W., and Stringham, G.E. 1979. Irrigation Principles and 

Practices (4th ed.). John Wiley and Sons, New York 

¶ IARI [Indian Agricultural Research Institute]. 1977. Water Requirement and 

Irrigation Management of Crops in India, IARI Monograph No.4, Water Technology 

Centre, IARI, New-Delhi.  

¶ Lenka, D. 2001. Irri gation and Drainage. Kalyani Publishers, New-Delhi.  

¶ Mal, B. C.2002. Introduction to Soil and Water Conservation Engineering, Kalyani  

Publishers, New-Delhi.  

¶ Michael, A.M and Ojha, T.P. 2005. Principles of Agricultural EngineeringïVol.II. Jain 

Brothers, New Delhi. 

¶ Michael, A.M. 1988. Irrigation Theory and Practice. Vikas Publishing House Pvt. 

Ltd., New Delhi.  

¶ Mishra, R.D. and Ahamed, M. 1993. Manual of Irrigation Agronomy. Oxford and 

IBH Publishing Company Pvt. Ltd. 

¶ Prihar, S.S. and Sandhu, B.S. 1987. Irr igation of Field crops ï Principles and 

Practices ïICAR, New-Delhi. 

¶ Sankara Reddi, G.H. and Yellamanda Reddy, T. .2003 Efficient Use of Irrigation 

Water. Kalyani Publishing House, New Delhi.  

¶ Tideman, E.M. 1996. Watershed Management: Guidelines for Indian Conditions. 

OmegaScientific Publishers, New Delhi. 

¶ Jal Technology Vishvnath Mishra Kushal publications & distributors 

¶ Mrada Jal Sanrakshan Evam Sichai, Jal Nikas (HB) Dr. Omprakash Rama Publishing 

House, Meerut 

¶ Sichai Prabandh - R.L. Arya & Ajeet Kumar 

AISECT UNIVERSITY, Hazaribag (JH)   
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Exam. 
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ry 

Practi

cal 
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nal. 

End 
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Lab 

Work 

ABAG 

204 

Weed 

Management 

2(1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 



questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Weeds: Introduction, harmful and beneficial effects, classification, propagation and 

dissemination; Weed biology and ecology, crop weed association, crop weed competition and 

allelopathy ; 

Unit 2. Concepts of weed prevention, control and eradication; methods of weed control: 

physical, cultural, chemical and biological methods. Integrated weed management (IWM);  

Unit 3. Herbicides: advantages and limitation of herbicide usage in India, Herbicide 

classification, formulations, methods of application;  

Unit 4. Introduction to Adjuvants and their use in herbicides; Introduction to selectivity of 

herbicides; Compatibility of herbicides with other agro chemicals;  

Unit 5. Weed management in rice, banana, pineapple, cowpea, coconut, rubber, tea, coffee, 

cardamom, vegetables, shift of weed flora in cropping systems, aquatic and problematic 

weeds and their control. 

Lecture schedule 

1 Weeds-introduction, definition- characteristics of weeds- harmful and beneficial effects ï

uses 

2 Classification of weeds ïï propagation and disseminationï geographical distribution ï 

factors affecting distribution 

3 Ecology of weeds ï weed succession on uncultivated areas 

4 Crop weed association- crop weed competition- critical period of weed competition- 

Allelopathy 

5 Concepts of weed prevention, eradication, and control. 

6,7 Weed control methods: Physical, cultural, biological, chemical and integrated weed 

management (IWM) 

8-10 Introduction to herbicides: advantages and limitation of herbicides- Herbicide usage in 

India- classification- important herbicides 

11 Herbicide formulations- methods of application 

12 Introduction to Adjuvants and their use in herbicides-herbicide safeness 

13-14 Introduction to selectivity of herbicides ï fate of herbicides in the plant: Compatibility 

of herbicides with other agrochemicals; 

15 Shift of weed flora in cropping systems 

16 Weed management in rice, banana, pineapple, cowpea, coconut, rubber, tea, coffee, 

cardamom, vegetables, 

17 Aquatic weeds and their control - Parasitic weeds and their control. 

Practical schedule 

1 Techniques of weed collection and1 Techniques of weed collection and preservation 



2-6 Survey of weeds in crop fields and other habitats- Identification and preparation of herbarium 

of weeds 

7 Herbicide formulation and identification- Herbicide label information 

8-9 Study of herbicide application equipment and calibration 

10 Computation of herbicide doses 

11-12 Field practice of spraying herbicides in the field 

13-14 Recording observations on the effect of herbicides on crops and weeds- Phytotoxicity 

symptoms of herbicides in different crops - Calculations on weed control efficiency and weed 

index 

15 Hand weeding and hoeing using conoweeder in rice 

16 Hoeing and after cultivation in cassava plots 

17 Economics of weed control practices 

18 Visit to areas with problem weeds. 

Suggested Readings 

¶ Aldrich, R.J. and Kramer, R.J. 1997. Principles in Weed Management. Panama 

Publications, New Delhi. 

¶ Alstrom, S. 1990. Fundamentals of Weed Management in Hot Climate 

PeasantAgriculture. Department of Crop Production Science, Swedish University of 

AgriculturalSciences, Uppasala. 

¶ Anderson, P.W. 1983. Weed Science ï Principles. West Publishing Co. New York 

¶ Ashton, P.M. and Crafts, A.S. 1981. Mode of Action of Herbicides (2nd ed.) Wiley- 

Inter Science, New York. 

¶ Kharpatvar Niyantran (pb )-Om Prakash Rama publishing house meerut 

¶ Kharpatwar Prabandhan -R. L. Arya Kalyani publishers 

 

AISECT UNIVERSITY, Hazaribag (JH)   
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Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABPB 

202 

Principles of 

Genetics and 

Cytogenetics 

3 (2+1) 50 20 30 25 25 150 3 hr 2 hr 

 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions  of 10 marks, covering entire syllabus. Objective questions should have right mix of 



questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Mendelôs laws of inheritance and exceptions to the laws, Types of gene action, 

Multiple alleles, Pleiotropism, Penetrance and expressivity; Quantitative traits and 

Qualitative traits; Multiple factor hypothesis:  

Unit 2. Cytoplasmic inheritance ï important features and difference from chromosomal 

inheritance; Mutation and itôs features; Methods of inducing mutations and CIB technique. 

Fine Structure of Gene; Gene expression regulation and differential gene activation;  

Unit 3. Ultra structure of cell and cell organelles and their functions; Study of chromosome 

structure, morphology, number and types, Karyotype and Idiogram; Mitosis and meiosis, 

their significance and differences between them;  

Unit 4. DNA its structure and function ï types of DNA ï modes of replication and repair. 

RNA its structure, function and types; Transcription, Translation, Genetic code and outline of 

protein synthesis;  

Unit 5. Linkage and crossing Types of linkage, over estimation of linkage; Numerical 

chromosomal aberrations (Polyploidy) and evolution of different crop species like Cotton, 

Wheat, Tobacco, Triticale and Brassicas ï Structural chromosomal aberrations. 

Lecture Schedule 

1-2. History and development of Genetics. 

3. Pre- Mendelism, Mendelian and post mendelian periods-modern Genetics. 

4. Mendelism-background of Mendel and Mendelôs experiments. 

5-6. Mendelôs laws of inheritance and exceptions to the laws 

7. Types of gene action, Multiple alleles 

8. Pleiotropism, Penetrance and expressivity 

9-10. Quantitative traits, Qualitative traits and differences between them 

11. Multiple factor hypothesis 

12-13.Cytoplasmic inheritance itôs characteristic features and difference between 

chromosomal and cytoplasmic inheritance 

14-15. Mutation and its characteristic features 

16. Methods of inducing mutations and CIB technique 

17. Gene expression and differential gene activation 

18. Lac operon and Fine structure of Gene 

19. Ultra structure of cell and cell organelles and their functions 

20. Study of chromosome structure, 

21. Morphology, number and types, Karyotype and Idiogram 

22. Midterm Examination 

23-24. Mitosis and meiosis, their significance and differences between them 



25-26. DNA and itôs structure, function, types, modes of replication and repair. 

27. RNA and its structure, function and types 

28-29. Transcription, Translation, Genetic code and outline of protein synthesis 

30. Crossing over and factors affecting it 

31. Mechanism of crossing over and Cytological proof of crossing over 

32-33. Linkage, Types of linkage and estimation of linkage 

34. Numerical chromosomal aberrations (Polyploidy) and evolution of different crop 

specieslike Cotton, Wheat, Tobacco, Triticale and Brassicas 

35. Structural chromosomal aberrations. 

Practical Schedule 

1. Microscopy (Light microscopes and electron microscopes) 

2. Preparation and use of fixatives and stains for light microscopy 

3. Preparation of micro slides and identification of various stages of mitosis 

4. Preparation of micro slides and identification of various stages of meiosis 

5. Monohybrid ratio and its modifications 

6. Dihybrid ratio and its modifications 

7. Trihybrid ratio 

8. Chi-square analysis and Interaction of factors 

9. Epistatic factors, Supplementary factors 

10. Duplicate factors; Complementary factors 

11. Additive factors and Inhibitory factors 

12. Linkage ï Two point test cross; 

13. Linkage ï Three point test cross 

14. Induction of polyploidy using colchicines 

15, 16, 17. Induction of chromosomal aberrations using chemicals. 

Suggested Readings 

.1. Fundamentals of Genetics ï B.D. Singh - Kalyani Publisher  

2. Elements of Genetics ï Phundan Singh - Kalyani Publisher  

3. Genetics ï M.W. Strickberger 1996- Mac Millan Publishing Co. New Delhi (PHI) 

4. Principles of Genetics ï Snoids & Simonds (4th edition) John Willy Publication, New York  

5. Manual of Practical genetics ï Singh, Chouhan and Katiyar, Kalyani Publisher  

6. Cytogenetical practices ï Choubey and Bhardwaj, Kalyani Publisher  

7. Genetic ï R.K. Gupta  

8. Cytogenetics ï Rastogi Publishers, Meerut 

9. Genes IXZ ï Gupta P K 1999/ Lewin, B 2005 ï Oxford University Press, New York 

10. Padap Prajanan Siddhant Evam Vidhiyan - B.D. Singh : Kalyani Publishers 

11. Anuvanshiki ke Siddhant ki ek Pathya Pustak Rajendra Kumar Yadav Kalyani Publishers 

12. Agravarti Padap Prajanan Evam Sasya Vargiki - Rajesh Kumar Singh  : Kalyani 

Publishers 



13 Prayogik Anuvanshiki Evam Padap Prajanan - Rajendra Kumar Yadav Kalyani Publishers 

14 Anuvanshiki ke Siddant (pb -  Dr. Brahma Singh :  Rama Publishing House, Meerut 

15 Padap Prajanan ke Siddhant - Dr.Bramha Singh : Rama Publishing House, Meerut 

16. Padap Prajanan Siddhant Evam Vidhiyan - Dr. B.D. Singh 

17. Anuvanshiki ke Aadhar - Dr. B.D. Singh 

18. Vishayaparakh Anuvanshiki Evam Padap Prajanan - Phundan Singh 

19.  Prayogik Anuvanshiki Evam Padam Prajanan - Rajendra Kumar Yadav 

 

 

 

 



AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agricultural Economics 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABEC 

201 

Principles of 

Agricultural 

Economics 

2(2+0+0) 50 20 30 - - 100 3 hr - 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Economics- Meaning, definition, subject matter- Divisions of economics - 

Importance of economics- Agricultural economics- Meaning, definition- Basic concepts - 

Goods, service, utility, value, price, wealth, welfare- Wants- Meaning, characteristics, 

classifications of wants, importance.  

Unit 2. Theory of consumption- Law of diminishing marginal utility, meaning, definition, 

assumption, illustration, limitations, law of equimarginal utility-Importance- Consumer 

surplus- Meaning, definition, importance.  

Unit  3. Demand- Meaning, definition, kinds of demand, demand schedule, demand curve, 

law of Demand, extension and contraction vs increase and decrease in demand. Elasticity of 

demand- Types of elasticity of demand, degrees of price elasticity of demand, methods of 

measuring elasticity, factors influencing elasticity of demand, importance of elasticity of 

demand.  

Unit 4. Supply- meaning, supply function-Law of supply- factors influencing ï Production- 

Meaning, factors of production- land, labour, capital, organization, entrepreneurship- 

Distribution- rent, wages, interest, profit- National Income ïdefinition and concepts. 

Unit 5. Public finance- meaning- Public resource- Meaning- sources- Taxation types- Public 

expenditure- meaning, Principles- Money- meaning- evolution- Inflation: definition, types of 

inflation- Welfare economics- Meaning and basic concepts 

Lecture Schedule: 

1  Economics-meaning-Definition-wealth-welfare-scarcity and growth 

approachessubject matter-Divisions-micro and macro-importance. 

2  Agricultural Economics ï meaning - definition- subject matter ï importance 

relationship with other disciplines 



3-5  Basic terms and concepts ï goods , services, Utility-types, value-attributes, price, 

wealth-attributes, welfare- goods- types- circular flow of money 

6  Human wants-meaning-characteristics-classification of wants-importance 

7  Theory of consumption ï Meaning- Importance-Standard of Living-Engelôs Law of 

Family Expenditure 

8   Law of Diminishing Marginal Utility-Meaning-Definition-Illustrations- assumptions 

Limitations 

9  Law of Equi- Marginal Utility-Meaning-Definition- Limitations-Importance 

10  Consumer Surplus-meaning-definition-importance- 

11-12  Demand-meaning-definition-types of demand-law of demand-Extension Vs 

Contraction-Increase and decrease in demand-demand schedule-shift in demand-

exceptions to demand-factors influencing demand- Supply- meaning-supply 

function-law of supply- factors influencing 

13-15 Elasticity of demand-definition-meaning-types ïprice-income-cross-degree of 

elasticity-measurements of elasticity-factors influencing elasticity of demand-Supply 

definition- types-law of supply-factors 

16  Production-meaning-factors of production-Land-meaning-importance-peculiarities 

17-18 Labour-meaning-importance-classification-peculiarities-efficiency-labour mobility 

types of mobility and importance- division of labour 

19  Capital-meaning-types-fixed and variable-characteristics-functions and importance 

20  Capital formation-steps in capital formation-reasons for low capital formation-

capital formation in agriculture 

21  Organization-meaning and importance-functions-Entrepreneurship-definition and 

importance 

22-23 Distribution-rent-meaniong-types-wages-meaning-types-interest-meaning-gross and 

net-interest- profit-meaning-types-net and gross profit 

24  National Income- definition and concepts-GNP-GDP-NNP-NDP-Personal Income-

Disposable Income 

25  Public Finance-meaning-importance-sources of public resource 

26-27  Taxation-types-direct-indirect-service tax-meaning-basic concepts 

28  Public expenditure-meaning-need-principles-basic concepts 

29  Money-meaning-evolution-kinds-functions 

30  Inflation -definition-causes-types-demand pull and cost push inflation 

31  Related forms of inflation-deflation-stagflation 

32  Welfare Economics-meaning and definition -basic concepts 

Suggested Readings 

¶ Dewett, K.K. 2005. Modern Economic Theory. S. Chand, New Delhi.  

¶ Dewett,K.K.,Verma. 2004 Elementary Economic Theory, S.Chand, New Delhi  

¶ Jhingam,M.L.2001. Micro Economic Theory. Konark publishers, New Delhi 

¶ Kenneth, E.B.1941. Economic Analysis. Harper and Row, New York.  

¶ Reddy,S., Raghuram,P., Neelakantan,T.V.,Bhavani D. I. 2004. Agricultural 

Economics.Oxford and IBH Publishers, New Delhi. 



¶ Krishi Arthshastra ke Siddhant (pb - Harsaran Das : Rama publishing house, meerut 

¶ Krishi Arthshastra (pb) -Harsaran Das : Rama publishing house, meerut 

¶ Krashi Arthavyavastha -Subhash Singh Yadav : Rawat publications 

¶ Krashi ArthaShastra -P.K. Gupta : Vinda publication pvt. Ltd. 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agricultural Entomology  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABEN 

202 

Insect ecology 

and integrated 

pest management 

3(2+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Insect Ecology- introduction, importance. Environment and its components. Effect  of 

abiotic factors- temperature, moisture, humidity, rainfall, light, atmospheric pressure and air 

currents. Effect of biotic factors ï food, natural enemies. Concepts of balance of life in 

nature, biotic potential and environmental resistance. Life table. Pests in agro ecosystem- 

status, causes for outbreak . Categories of pests. Pest surveillance and pest forecasting. 

Assessment of pest population and damage.  

Unit 2. IPM- introduction, importance, concepts, principles. Tools of IPM - host plant 

resistance, cultural, mechanical, physical, legislative, biological methods ï bio control 

agents- parasites and predators ï types of parasitism, mass multiplication techniques.  

Unit 3. Important groups of microorganisms used in pest control - bacteria, viruses, entomo 

pathogenic nematodes and fungi ï mass multiplication techniques. Chemical control ï 

importance, hazards and limitations. Classification of insecticides. Toxicity of insecticides 

and formulations of insecticides.  

Unit 4. Study of important insecticides. Botanical insecticides ï neem based products. 

Synthetic insecticides - cyclodienes, organophosphates, carbamates, synthetic pyrethroids. 

Novel insecticides - nicotinyl insecticides, phenyl pyrazoles, avermectins, macrocyclic 

lactones, oxadiazimes, thiourea derivaties, pyridine azomethines, pyrroles, pyrozoles 



etc.Nematicides, rodenticides, acaricides and fumigants. Insecticides Act 1968 ï important 

provisions. Application techniques of spray fluids. Phytotoxicity of insecticides. Symptoms 

of poisoning, first aid and antidotes. Plant protection equipment.  

Unit 5. Recent methods of pest control- repellents, antifeedants, hormones, attractants, 

Pheromones, Chitin synthesis inhibitors, irradiation and genetic control. Practices, scope and 

limitations of IPM. Biotechnology in pest management 

Lecture schedule 

1.  Insect Ecology- introduction. Environment and its components. 

2 - 3  Population dynamics- effect of abiotic factors- temperature, moisture, humidity, 

Rainfall, light, atmospheric pressure and air currents. 

4.  Effect of biotic factors ï food, natural enemies. 

5.  Concepts of Balance of life in nature, biotic potential and environmental resistance. 

Life table. 

6.  Pests ï definition, categories of pests, causes for outbreak . 

7.  Losses caused by pests 

8.  Pest monitoring - Pest surveillance and pest forecasting. 

9.  Assessment of pest population and damage. 

10  IPM- introduction, importance, concepts, principles . 

11-12  Tools of IPM- Host plant resistance, definition , mechanisms of resistance, 

compatibility with other pest management practices ï merits and demerits 

13  Cultural methods 

14  Mechanical methods 

15  Physical and Legislative methods 

16  Biological methods- definition, methods, advantages, limitations 

17-18  Natural enemies- parasites , predators and microorganisms used in pest control- 

definition, types of parasites and predators 

19  Important groups of microorganisms- bacteria, viruses and fungi used in pest control 

20  Mass multiplication techniques of important biocontrol agents 

21  Chemical control ï importance, hazards and limitations. 

22  Classification of insecticides based on mode of entry, action and chemical nature 

23  Formulations of insecticides. 

24  Study of important insecticides- botanical insecticides ï neem based products, 

25  Synthetic insecticides - cyclodiens, organophosphates, carbamates, synthetic 

pyrethroids. 

26  Novel insecticides - nicotinyl insecticides, phenyl pyrazoles, avermectins, 

macrocyclic lactones, oxadiazimes, thiourea derivaties, pyridine azomethines, 

pyrroles. 

27  Nematicides, Rodenticides, Acaricides and fumigants. 

28  Insecticides Act 1968 ï Important provisions. Application techniques of spray fluids. 

Phytotoxicity of insecticides. Symptoms of poisoning, first aid and antidotes. 

29-30  Plant protection equipments ï Classification- and working principles- parts of 

sprayers, dusters and uses. 



31  Recent methods of pest control- repellents, antifeedants, attractants 

32  Insect growth regulators 

33  Pheromones, Chitin synthesis inhibitors, 

34  Gamma radiation and genetic control. 

35  Practices, scope and limitations of IPM. 

36  Biotechnology in pest management 

Practical schedule 

1. Study of a selected agro ecosystem and distribution pattern of insects. 

2. Identification of different types of insect damages on crop plants. 

3. Sampling techniques for the estimation of insect population in selected crops 

4. Estimation of insect damage in selected crops 

5. Pest monitoring through light traps, pheromone traps and field incidence 

6. Familiarization with Mechanical methods of pest control 

7. Familiarization with cultural methods of pest control 

8. Identification of predators 

9. Identification of parasitoids 

10 Identification of microbial agents 

11. Familiarization with different formulations of insecticides 

12. Familiarization with different insecticides 

13. Calculation of doses/concentrations of insecticides. 

14. Preparation of spray fluid for field application 

15&16 Familiarization with Plant protection equipment. 

Suggested Readings 

¶ Atwal, A. S and Bains, S. S. 1989. Applied Animal Ecology. Kalyani Publishers. New 

Delhi. 245p  

¶ David, B.V. and Kumaraswami, T. 1996 Elements of Economic Entomology. Popular 

Book Depot, Madras. 536 p.  

¶ Dhaliwal, G. S. and Ramesh Arora. 1998. Principles of Insect Pest Management 

.Kalyani Publishers, New Delhi. 297 p. 

¶ Dhaliwal, G. S. and Singh, B. 1998. Pesticides ï The ecological Impact in Developing 

Countries . Commonwealth Publishers, New Delhi. 256p.  

¶ Metcalf, C. K. and Flint, W. P. 1970. Destructive and Useful Insects : Their Habits 

and Control . Tata McGraw Hill Publishing Company. New Delhi. 1074p.  

¶ Odum, E.P. 1996. Fundamentals of Ecology. Nataraj Publishers. Dehra-Dun. 574 p.  

¶ Pedigo, L. P. 2002. Entomology and Pest Management. Fourth Edition. Prentice 

Hall.New Delhi. India . 742p.  

¶ Srivastava, K. P. 2003. A Text Book of Applied Entomology. Vol. II. Kalyani 

Publishers, Ludhiana. 497p. 
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Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 
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ry 
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End 

Sem 

Lab 

Work 

ABEX 

201 

Sociology and 

psychology as 

applied to 

agricultural 

extension 

2(2+0+0) 50 20 30 - - 100 3 hr - 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Sociology and Rural Sociology, Meaning, Definition, Scope, Importance of Rural 

Sociology in Agricultural Extension and Interrelationship between Rural Sociology & 

Agricultural Extension. Indian Rural Society, Important characteristics, Differences and 

Relationship between Rural and Urban societies. Social Structure. Social Groups ï Meaning, 

Definition, Classification, Factors considered in formation and organization of groups, 

Motivation in group formation and Role of Social groups in Agricultural Extension.  

Unit 2. Social Stratification ï Meaning, Definition, Functions, Basis for stratification, Forms 

of Social stratification ï Characteristics and ï Differences between Class & Caste System. 

Cultural concepts ï Culture, Customs, Folkways, Mores, Taboos, Rituals and Traditions ï 

Meaning, Definition and their Role in Agricultural Extension. Social Values and Attitudes ï 

Meaning, Definition, Types and Role of Social Values and Attitudes in Agricultural 

Extension. Social Institutions ï Meaning, Definition, Major institutions in Rural society, 

Functions and their Role in Agricultural Extension. Social Organizations ï Meaning, 

Definition, Types of organizations and Role of Social organizations in Agricultural Extension. 

Social Control ï Meaning, Definition, Need of social control and Means of Social control. 

Social change ï Meaning, Definition, Nature of Social change, Dimensions of social change 

and factors of social change. Social problems.  

Unit 3. Rural Leadership ï Meaning, Definition, Classification, Roles of a leader, Different 

methods of Selection of Professional and Lay leaders. Training of Leaders ï Meaning, 

Definition, Methods of training, Advantages and Limitations in use of local leaders in 

Agricultural Extension. Concept of gender and Gender analysis.  

Unit 4. Psychology and Educational Psychology ï Meaning, Definition, Scope and 



Importance of Educational Psychology in Agricultural Extension. Motivation. Attitude. 

Feelings. Emotions. Intelligence ï Meaning, Definition, Types, Factors affecting intelligence 

and Importance of intelligence in Agricultural Extension. Personality ï Meaning, Definition, 

Types, Factors influencing the Personality and Role of personality in Agricultural Extension.  

Unit 5. Teaching ï Learning process ï Meaning and Definition of Teaching, Learning, 

Learning experience and Learning situation, Elements of learning situation and its 

characteristics. Principles of adult learning and their implications for teaching. 

Lecture schedule 

1. Sociology ï meaning, nature, definition, importance, scope and fields of sociology. 

Sociology and other sciences. 

2. Rural sociology ï meanings, definition, nature, scope and importance in agricultural 

extension. Interrelationship between Rural sociology and Agricultural Extension 

3. Indian Rural Society ï Important characteristics ï Differences and relationship between 

Rural and Urban societies 

4. Rural social structure ï physical and social community, neighbourhood, association 

5. Rural social institutions ï meaning & definition ï major institutions ï family, religion, 

government etc ï functions and their role in agricultural extension 

6. Social process ï forms in interaction- co-operation, competition, conflict, accommodation, 

assimilation ï conjunctive and disjunctive process. 

7. Social groups ï meaning, definition, classification ï factors considered in formation and 

organization of groups, motivation and role of social groups in agricultural extension. 

8. Rural social stratification ï meaning, definition, functions and basis for stratification. 

Forms of social stratification and characteristics, differences between class and caste system 

9. Cultural concepts ï culture, customs, folkways, mores, taboos, rituals and traditions ï 

meaning, definition and their role in agricultural extension. 

10. Social organizations ï meaning, definition, types of organizations and role of social 

organizations in Agricultural Extension. 

11. Social values and attitudes ï meaning, definition types and their role in agricultural 

extension 

12. Social control ï meaning, definition, need and means of social control 

13. Social change ï meaning, definition, nature, dimensions and factors of social change. 

14. Rural Leadership ï meaning, definition, classification, roles and qualities. 

15. Identification and selection of professional and lay leaders, Training of Leaders ï 

meaning, definition and methods. Advantages and limitations of use of local leader in 

agricultural extension. 

16. Gender concept and gender analysis, Gender in rural society as related to agricultural 

extension. 

17. Social problem ï meaning and causes ï poverty, unemployment, crime, war ï methods of 

solving social problems 

18. Social planning ï aims and peculiarities. Difficulties in social planning in India ï 

decentralized planning. 

19. Psychology as a science, definition, importance and scope of psychology, scope and 

importance of educational psychology in Agricultural Extension 

20. Fields of psychology and schools of psychology 



21. Growth, development and maturation, Individual differences 

22. Sensation attention and perception 

23. Motivation ï its role in extension ï types of motives 

24. Attitude ï importance and attitudinal change 

25. Feelings and emotions theories of emotion ï types of emotions 

26. Personality and role of personality in Agricultural Extension ï Personality theories and 

types of personality 

27. Intelligence ï meaning ïdefinition and types 

28. Factors affecting intelligence and importance of intelligence in agricultural extension 

29. Teaching ï learning process ïMeaning and definition of teaching, learning ï learning 

experience and learning situation 

30. Elements of learning situation and characteristics 

31. Learning theories ï elements of learning situation and its characteristics 

32. Principles of adult learning and its implication in teaching. 

33. Principles of adult learning as applied to extension education. 

34. Defence mechanism ï types and methods 

35. Transactional analysis ï ego stages and structural analysis ï life positions, strokes stamps, 

script and rituals 

36. New areas in psychology 

Suggested Readings 

¶ Bhatia II.R. (1968). General Psychology. Oxford and IBII Publishing Company, 

NewDelhi. 

¶ Chitambar, J.B. (1977). Introductory Rural Sociology Wilcy Eastern Ltd., New Delhi. 

¶ Desai A.R. (2003). Rural Sociology in India. Popular Prakasan, Bombay. 

¶ Maslow A.II. (1970). Human personality. Harper and Row Publishers, New York. 

¶ Reddy. A.A. (1987). Extension Education. Sree Lakshmi Press. Bapatla. 

¶ Plotnik, R. And Mollenauer S. (1986). Introduction to Psychology. Random House, 

NewYork 

¶ Sachdeva, D.R. and Bhushan, V. (1974). An introduction to sociology. Kitab Mahal 

S.D.Pvt. Ltd., Allahabad. 

¶ Samanta. R.K. and Arora, S.K. (Eds) (1997). An introduction to sociology. Kitab 

Mahal S.D. Pvt. Ltd., Allahabad. 

¶ Samanta. R.K. and Arora, S.K. (Eds) (1997). Management of Agricultural Extension 

in global Perspectives. B.R. Publishing Corporation. New Delhi. 

¶ Sharma. R.N. (1975). Introductory Sociology. Rajhans Prakashan mandir, Meerut. 

¶ Woliman, B.B. (1973). Hand book of general psychology. Prentice Hall, Englewood, 

New Jersey. 

¶ B D Tyagi - Prasar Shiksha ke Mool Tatva: Rama Publishing House, Meerut 
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ABAE 

202 

Farm Power and 

Machinery 

2(1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Status of farm power in India and Jharkhand- sources of farm power ï merits and 

demerits of different forms of power. Farm mechanization-scope of farm mechanization- 

present status of mechanization-limiting factors and suggestions of farm mechanization. 

Thermodynamic cycle. Principle of working of internal combustion engines. Terminology 

connected with engine power. Fuel system, lubrication system and cooling system of IC 

engines.  

Unit 2. Farm tractor ïclassification-components and selection. Power transmission system of 

a tractor- clutch-governor-differential. Hydraulic control system of tractor. Tractor testing-

performance characteristics of tractor engines.  

Unit 3. Power tiller-components of power tiller. Principles of operation of electric motor-

types-components-care and maintenance. Tillage: Plough-classification-types-components-

adjustments and repairs of mould board plough and disc plough. Plough accessories like 

coulter, jointer, scraper, land wheel and gauge wheels.  

Unit 4. Terminology connected with ploughs-advantages and disadvantages of different 

ploughs. Other ploughs like chisel plough, subsoiler and rotary plough etc. Harrows, 

Cultivators, Puddlers, Bund former, Ridger etc. Seed drill and seed cum fertilizer drill- 

components-types-calibration. Planterïfunctions-components. 

Unit 5. Plant protection equipments-sprayer-duster-types-components-care and maintenance. 

Harvesting equipment-types- components-principle-registration and alignment. Equipments 

for land development and soil conservation 

Lecture Schedule 

1. Status of farm power in India and Jharkhand- sources of farm power ï merits and demerits 

of different forms of power. Farm mechanization-scope of farm mechanization-present status 

of mechanization-limiting factors and suggestions of farm mechanization. 

2. Thermodynamic cycle-Otto cycle-diesel cycle-problems. Principle of working of internal 



combustion engines- four stroke cycle engine-two stroke cycle engine. 

3. Terminology connected with engine power-swept volume-compression ratio indicated 

horse power-brake horse power-problems. 

4. Fuel system, lubrication system and cooling systems of IC engines 

5. Farm tractor-classification-tractor components-selection of tractor 

6. Power transmission system of a tractor-clutch-differential. Hydraulic system of tractor-

basic components and types of hydraulic system. 

7. Estimating the cost of tractor power-problems. Mechanics of tractor chasis. Tractor testing-

types of tests-use of tractor testing. Performance characteristics of  tractor engines- relation of 

engine speed with torque and BHP. 

8. Study of farm / homestead friendly implements - Power tiller-components of power tiller-

power transmission in power tiller. 

9. Principles of operation of electric motors-single phase and three phase motors 

10. Tillage-objectives of tillage-classification and types of tillage. Tractor drawn implements, 

trailed, semi-mounted and mounted type. Plough ïtypes of plough, indigenous plough-mould 

board plough 

11. Types of share-types of mould board-plough accessories Jointer and Coulter, Gauge wheel 

and Land wheel. Adjustments of mould board plough-vertical suction, horizontal suction and 

throat clearance. 

12. Centre of power-centre of resistance-pull-draft, unit draft-theoretical and effective field 

capacity-field efficiency-problems-forces acting upon a tillage implement. 

13. Disc plough-advantage and disadvantages-types of disc plough-standard and vertical disc 

plough-disc angle-tilt angle. Adjustments and repairs of ploughs-chisel ploughsubsoiler-rotary 

plough. 

14. Ploughing of land-furrow, furrow slice, furrow wall, crown. Back furrow. Dead furrow, 

methods of ploughing, gathering and casting. Harrows-Disc harrow- types, components and other 

harrows 

15. Cultivator-tractor drawn cultivator-cultivator with rigid and spring loaded tynes. Puddler-

bund former- ridger and paddy weeder. 

16. Seed drill and seed cum fertilizer drill-seed metering mechanism-components and types. 

Calibration of seed drill. Planter functions-seed metering devices in a planter. 

17. Plant protection equipment-sprayers-types of spray-components of power sprayer. care of 

power sprayers, different type of sprayers 

18. Duster-types of duster-care and maintenance of dusters. Harvesting equipment- Vertical 

conveyor reaper 

Practical Schedule 

1. Study of tools and equipments in a farm machinery workshop 

2. Study of different components of an IC engine 

3. Study of four stroke cycle engine and injector 

4. Study of two stroke cycle engine and carburetor 

5. Study of different components, operation and maintenance of power tiller 

6. Study of farm / homestead friendly equipment and implements 

7. Study of different components of tractor 

8. Study of operation and maintenance of tractor 



9. Study of Mould Board plough and its adjustments 

10. Study of disc plough and its adjustments 

11. Study of cultivators and its adjustment 

12. Study of Harrows and it adjustments 

13. Study of paddy transplanter 

14. Study of seed drill and its calibration 

15. Study of planters and different metering mechanisms 

16. Study of sprayers and dusters and its calibration 

17. Study of Harvester, Mower, registration and alignment 

18. Practical Examination 

Suggested Readings 

¶ Ojha, T.P. and A.M.Michael. Principles of Agricultural Engineering, Vol.I. Jain 

Brothers New Delhi.3rd edition 2001. 

¶ Sahay, Jagdiswar. Elements of Agricultural Engineering. Agro book Agencies1977 

Singhal, O.P. Agricultural Engineering, 1977 

¶ Randhawa Chauhan - Krishi Abhiyantran- I : Rama Publishing House, Meerut 

¶ Veerendra Saimual - Krishi Abhiyantran ke Siddhant : Daya Publishing House 

¶ Randhawa Chauhan - Krishi Abhiyantran : Rama Publishing House, Meerut 
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202 

Production 

Technology of 

Fruit Crops 

3(2+0+1) 50 20 30 25 25- 150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

 



Syllabus 

Theory: 

Importance and scope of fruit crop industry in India, with special reference to Jharkhand. 

Classification of fruits. Cultivation practices of important tropical, subtropical and temperate 

fruit crops with reference to their origin, soil and climatic requirements, botany, important 

cultivars, plant propagation practices, planting, after care and management in respect of 

irrigation, nutrition and other cultural operations. Training and pruning. Nutrient deficiencies 

of fruit plants and their correction, intercropping, major cultivation problems and their control 

measures, harvesting, yield, storage and marketing. Introduction to high - tech innovative 

practices in fruit production ï biotechnology, high density planting, fertigation, protected 

culture, organic farming, application of bio regulators. Management of major pests and 

diseases. Fruits covered  

Unit 1. Mango,  Banana.  

Unit 2. Pineapple, Papaya. 

Unit 3.  Guava, Grapes, Sapota, 

Unit 4. Citrus, Dates, Jackfruit, Avocado, Moraceous and Annonaceous fruits,  

 Unit 5. Pomegranate, Mangosteen, Litchi, Apple, Pear, Peach, Plum, Strawberry, Cherry, 

Minor fruits. 

Lecture schedule 

1 Importance of fruit growing - area, production and productivityï commercial importance - 

classification of fruits based on climatic requirements - nutritive value of fruits ï south Indian 

fruit zones. 

2 Mango ï origin, distribution ï area and production ï composition and uses ï botany, 

classification of varieties ï climatic and soil requirements. 

3 Propagation methods ï major pre-planting and post-planting operations ï manurial 

requirements. 

4 Flowering ï factors affecting flowering fruit set and fruit drop ï use of  growth regulators. 

Harvest indices, grading, packing, storing and transporting. 

5 Major physiological disorders - problems encountered in mango production. 

6 Banana ï origin and distribution ï area and production ï composition and uses ï botany. 

7 Genomic classification ï taxonomic scoring ï important varieties. 

8 Climate and soil requirements ï propagation, selection of suckers ï plant population in 

commercial plantations. 

9 Manuring, irrigation and other post-planting operations ï flowering and factors affecting 

flowering ï harvest indices. Harvesting, grading, packing ï ratooning. 

10 Crop improvement ï peculiarities and problems of banana cultivation in JHARKHAND. 

11 Pineapple ï origin and distribution ï area, production ï composition and uses ï botany, 

classification and varieties ï general plant description ï flowering and fruit characters. 

12 Climate and soil ï propagation ï systems of planting ï population density ï manuring and 

intercultural operations. 

13 Flowering ï manipulation of flowering through bio regulator application ï harvest indices 

ï yield ï ratooning ï staggering production - physiological disorders ï major pests and 

diseases. 

14 Papaya ï origin and distribution ï seed treatment ï climate & soil ï spacing ï planting ï 

intercultural operations ï manuring. 



15 Floral biology ï sex expression - inheritance of sex ï fruit growth and development ï 

harvesting and yield ï papain extraction ï factors affecting papain yield ï important pests and 

diseas es. 

16 Guava ï origin and distribution ï area and production ï composition and uses ï botany ï 

species and varieties ï propagation ï spacing ï planting and aftercare ï manuring ï 

pollarding - flowering, fruiting and fruit growth ï yield ï important pests and diseases 

17 Sapota ï origin and distribution ï area and production ï composition and uses ï botany, 

species and cultivars ï propagation ï planting and aftercare ï manuring ï flowering, fruit 

growth and development ï harvesting and yield ï important pests and diseases. 

18 Grapes ï origin and distribution ï area and production ï composition and uses ï botany, 

species ï climatic and soil requirements ï peculiarities of South Indian Viticulture. 

19 Varieties ï commercial classification ï propagation ï rootstocks ï planting. 

20 Training ï objectives, important systems, pruning methods and season ï types and season. 

21 Manuring ï techniques for improving quality of fruit ï physiological disorders ï 

harvesting ï major pests and diseases. 

22 Citrus ï origin and distribution ï area and production ï composition and uses ï botany, 

species and varieties. 

23 Botanical and horticultural classification ï chemotaxonomy, propagation - rootstocks. 

24 Climate and soil ï cultivation aspects ï flowering, fruit set and  development - harvesting 

ï yield ï storage and ripening. 

25 Physiological disorders ï pests and diseases ï virus indexing ï cross protection. 

26 Moraceous fruits ï fig ï origin and distribution ï area and production ï composition and 

uses ï species and varieties ï climate and soilpropagation ï cultivation ï flowering , 

pollination and fruit set ï fruit growth and development - harvesting and yield ï major 

problems. 

27 Jack ï origin, distribution ï area and production ï composition and uses ï species and 

varieties ï climate and soil ï propagation - cultivation - flowering, fruit set and yield - 

ripening and storage. Bread fruit and mulberry ï general aspects of production.  

28 Avocado ï origin and distribution ï composition and uses ï species, races and varieties ï 

propagation ï climate and soil ï cultivation ï flowering, floral biology, fruit maturity, harvest 

and yield, pests and diseases. 

29 Mangosteen and pomegranate ï origin and distributionï composition and uses ï botany, 

species and varieties ï propagation ï climate and soil ï cultivation aspects ï training and 

pruning - flowering, fruit set and yield - important pests and diseases. 

30 Under-exploited and unexploited minor tropical and sub-tropical fruits ï annonas, aonla, 

rose apple, jamun, west indian cherry, kodumpuli, tamarind, passion fruit, litchi, rambutan etc 

ï general aspects of cultivation. 

31 Major temperate fruits ï apple, pear - varieties ï training and pruning ï propagation and 

root stocks ï high density planting  

32 Peach, plum, cherries ï varieties ï training and pruning ï propagation and root stocks. 

33 Strawberry ï prospects for commercial cultivation in the South Indian hill zones ï 

protected cultivation technique - other berries ï general aspects. 

34 Minor sub tropical and temperate fruits ï general aspects 

35 Introduction to high - tech innovative practices in fruit production ï application of in vitro 

methods in planting material production, high density planting, fertigation, protected culture, 

prospects of organic farming. 



Practical Schedule 

1 Visit to College orchard and acquainting with orchard layout systems and fruit plants 

2 Studies on propagation of fruit crops ï cutting , layering 

3 Studies on propagation of fruit crops ï budding 

4 Studies on propagation of fruit crops ï grafting 

5 Mango ï botany, floral characters and identification of varieties 

6 Field visit and study of cultural practices of mango 

7 Banana - botany, floral characters and identification of varieties 

8 Field visit, taxonomic scoring and study of cultural practices of banana 

9 Pineapple - botany, floral characters and identification of varieties 

10 Field visit and study of cultural practices of pineapple and papaya 

11 Papaya - identification of sex forms and varieties 

12 Guava and sapota ï identification of varieties 

13 Moraceous and Annonaceous fruits - identification of species and varieties 

14 Grapes - botany, floral characters and identification of varieties 

15 Citrus - botany, floral characters and identification of species 

16 Identification of minor fruits 

17 Identification of sub-tropical and temperate fruits 

18 Visit to fruit research stations/ commercial orchards 

Suggested Readings 

¶ Amar Singh, 1986. Fruit Physiology and Production. Kalyani Publishers, New Delhi. 

¶ Bose, T.K, Mitra,S.K. and Sanyal, D. 2002. Fruits: Tropical and Subtropical. Vol. I & 

II, Nayaprakash publications, Calcutta. 

¶ Chadha,K.L, Reddy,B.M.C and Sikhamony,S.D. 1998. Pineapple. ICAR, New Delhi. 

¶ Collins,J.L. 1968. The Pineapple. Leonard Hill, London. 

¶ Davies,F.S and Albrigo,L.G. 1994. Citrus. CAB International, UK. 

¶ Galletta, G.J. and Himlrick, D.G.1989. Small Fruit Crop Management. Prentice Hall, 

New Jersey. 

¶ Hayes,W.B. 1957. Fruit Growing in India. Kitabitan, Allahabad. 

¶ Kumar, N. 1997 (6th Edition). Introduction to Horticulture. Rajhalakshmi Publications, 

Nagercoil 

¶ Mitra,S.K, Bose,T.K and Rathore, D.S. 1991. Temperate Fruits. Horticulture and 

Allied Publishers , Calcutta. 

¶ Naik,K.C. 1949. South Indian Fruits and Their Culture. Varadachari Co., Madras. 

¶ Pandey, R.M and Pandey,S.N. 1996. The Grape in India. ICAR, New Delhi. 

¶ Randhava,,G.S and Srivastava,K.C. Citriculture in India. Hindustan Publishing Co., 

New Delhi. 

¶ Samson, J.A. 1980. Tropical Fruits. Longman group, London. 

¶ Shanmughavelu,K.G, Aravindakshan,K and Satiamoorthy,S. 1992. Banana. 



Metropolitan Book Co. Pvt. Ltd. , New Delhi. 

¶ Singh, I.D. 1990. Papaya. Oxford & IBH Publishing Co. Ltd. , New Delhi. 

¶ Singh, L.B.1960. The Mango. Leonard Hill (Books), London. 

¶ Singh, R.,N.1990. Mango. ICAR, New Delhi. 

¶ Singh, R.1960. Fruits. National Book Trust, India. 

¶ Stover, R.H and Simmonds, N.W. 1987. Bananas. Longman scientific and Technical  

Publications, New York. 

¶ Veera Raghava Thataham, Jawaharlal,M. , Jeeva,S and R.Rabindran.1996. Scientific 

Fruit Culture. Suri Associates, Coimbatore-2. 

¶ Westwood, M.N. 1978. Temperate zone Pomology. Freeman & Co. , Sanfransisco. 

¶ Shrivastava S.S.  - Shushka Falodhyaniki  : Central Book House, R aipur  

¶ Dubey K.N.  - Bharat me Falotpadan  : Rama Publishing House, Meerut  

¶ Singh Bijendra - Udhayan Vigyan  - Kalyani Pulisher  

¶ Singh Bijendra & Chouhan , Ashok Kumar - Udhayan Vigyan  

¶ Sharma , Roshan M. - Adhunik Falotpadan  

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Statistics 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABST 

201 

Basic Statistics 2(1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Introduction: Definition of Statistics, its use and limitations, Functions of Statistics, 

Collection of Statistical Data. Formation of Frequency Distribution. Diagramatic and 

Graphical presentation of Statistical Data. Measures of Central Tendency: Characteristics of 

an ideal average. Arithmetic mean, Median, Mode, Geometric Mean and Harmonic Mean. 



Comparisons of these averages and the selection of appropriate average. Properties of 

Arithmetic Mean. Weighted Arithmetic Mean.  

Unit 2. Measures of Dispersion: Definition. Characteristics of a good measure of Dispersion. 

Range, Quartile Deviation, Mean Deviation and Standard Deviation. Relative measures of 

Dispersion ï Coefficient of Variation. Skewness, Kurtosis and their measures. Correlation. 

Scatter Diagram. Correlation Coefficient. Rank Correlation Coefficient. Coefficient of 

Concordance. 

Unit 3. Regression - Linear Regression and its applications in Agriculture, Interpretation of 

Regression Coefficicent. Correlation Vs. Regression. Probability: Definition and Concept of 

Probability, Addition, Multiplication and Compound Theorems on Probability. Binomial, 

Poisson and Normal Distributions.  

Unit 4. Introduction to Sampling. Sampling Distribution and Standard Error. Sample Surveys 

in Agriculture. Simple Random Sampling, Stratified Random Sampling, Systematic 

Sampling, Cluster and Multi-Stage Sampling, Purposive Sampling.  

Unit 5. Tests of Statistical Hypothesis. Definition of Hypothesis. Type I and II Errors. Steps 

involved in Testing of Hypothesis. Level of Significance and Degrees of Freedom. Crtitical 

Region. Large Sample Tests ï Z transformation of the Correlation Coefficient . Small Sample 

Tests. Tests for equality of Means and Variances, t and F tests. Paired t-Test. Tests of 

Significance of Correlation Coefficient. Chi-Square Test ï Assumptions, Limitaions and 

Applications. Contingency Table. Yatesô Correction for Continuity. Analysis of Variance ï 

One-way and two-way classified data. 

Lecture Schedule 

1 Introduction ï importance of statistics -Elementary statistical concepts ï functions of 

statistics ï collection of statistical data ï formation of frequency distribution 

2 Diagrammatic and graphical presentation of Statistical data 

3 Measures of central tendency ï requisites for an ideal measure of central tendency ï 

Arithmetic mean ï its calculation ï properties ï weighted arithmetic mean 

4 Median and other measures of location ï Formula for calculation ï merits and demerits ï 

comparison of different averages 

5 Measures of dispersion ï range ï mean deviation ï quartile deviation ï their calculation 

6 Standard deviation and variance ï comparisons among different measures of dispersion and 

their applications to specific situations ï relative measures of dispersion ï coefficient of 

variation ï measures of skewness and kurtosis 

7 Presentation of bi-variate data ï scatter diagram ï measures of association ï product 

moment correlation coefficient ï rank correlation ï coefficient of concordance 

8 Linear regression ï its application in agriculture ï interpretation of regression coefficient ï 

correlation vs. regression 

9 Elementary ideas on probability ï addition and multiplication theorems on probability 

10 Binomial theorem on probability ï binomial and poisson distribution 

11 Normal distribution ï its importance in statistics ï Normal probability integral 

12 Elementary ideas on sampling ï sampling distributions and standard error 

13 Simple random sampling ï selection of a simple random sample ï estimation of 

parameters in SRS ï choice of sample size ï stratified random sampling ï advantages ï 

equal, proportional and Neymanôs optimum allocation 

14 Systematic sampling, cluster sampling and multistage sampling ï their applications in 

agricultural surveys 



15 Tests of statistical hypotheses ï critical region ï large sample tests ï Z transformation of 

the correlation coefficient 

16 Small sample test ï tests for equality of means and variances ï t and F tests ï applications 

and assumptions ï Test of significance of correlation coefficient 

17 Chi ï square test ï assumption and limitations ï application of chi ï square test ï Yatesô 

correction for continuity 

18 Introductory ideas on analysis of variance ï assumptions underlying analysis of variance ï 

ANOVA of one way and two way classified data 

Practical Schedule 

1 Formation of frequency distribution 

2 Diagrammatic presentation of statistical data 

3 Graphic presentation of statistical data 

4 Calculation of various measures of central tendency 

5 Computation of various measures of dispersion 

6 Calculation of coefficient of variation ï coefficients of skewness and Kurtosis 

7 Computation of product moment correlation coefficient ï rank correlation coefficient and 

coefficient of concordance 

8 Fitting of linear regression models for prediction 

9 Simple problems on probability ï fitting of binomial distribution 

10 Fitting of Poisson distribution and Normal distribution using agricultural data 

11 Selection of simple random sample ï estimation of parameters ï sample size 

determination 

12 Selection of stratified random sample ï equal, proportional and Neymanôs allocation in 

stratified sampling 

13 Large sample tests 

14 Small sample tests ï t and F tests 

15 Paired t test ï Cochran and Cox ót ó test, Tests on correlation coefficients 

16 Chi ï square test of goodness of fit ï test of independence of attributes in a contingency 

table 

17 Analysis of variance ï one way classification 

18 Analysis of variance ï two way classification 

Suggested Readings 

¶ Gupta.S.C. and Kapoor.V.K. (1997) Fundamentals of Mathematical Statistics. Sultan 

Chand & Sons Publisher, New Delhi.  

¶ Chakravorthi. S.R. and Giri.N. (2002) Basic Statistics. South Asian Publishers, New 

Delhi ï 110 014. 

¶ Cochran.W.G. (1989) Sampling Techniques. Oxford and IBH Publishing 

Co.Snedecor.G.W. and Cochran.W.G. (1992) Statistical Methods. Oxford and IBH 

Publishing Co.  

¶ Rangaswamy. R. (2002) A text book of Agricultural Statistics. John Wiley & Sons 

Balakrishnan. N. (2002) Statistical Methods and Practice. Prentice Hall of India. 

¶ Croxton and Cowden. (1966) Applied General Statistics. Prentice Hall of India Pvt. 



Ltd., New Delhi. 

¶ Fisher. R.A. (1950) Statistical Methods for Research Workers ï 11th Edition. Oliver & 

Boyd, Edinburg. 

¶ Fisher.R.A. and Yates (1948) Statistical Tables for Biological, Agricultural and 

Medical Research. Oliver & Boyd, Edinburg.  

¶ Panse. V.G. and Sukhatme. P.V. (1967) Statistical Methods for Agricultural Workers. 

ICAR, New Delhi. Ferrold H. Zar. (2005) Biostatistical Analysis. Fourth Edition, 

Pearson  

Education, India. 

¶ Kulshreshtha, Mahendra Pratap - Prarambhik Krishi Sankhiki evam Ganit : Bharti Bhandar 

¶ Prasad D. - Krishi Sankhiki Evam Ganit : Kushal Publications & Distributors 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Physical Education 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

NSS 

/NCC/ 

PHED 

201 

NSS/NCC./Physical 

Education  (Non-

credit) 

1(0+0+

1) 

- - - 25 25 50 - 2 hr 

Pattern: 

Evaluation will be done based on continuous performance  and attendance in the class. 

Syllabus 

NSS: Orientation of students in national problems, study of philosophy of NSS, fundamentals 

rights, directive principles of state policy, socio-economic structure of Indian society, 

population problems, brief of five year plan. Functional literacy, non-formal education of 

rural youth, eradication of social evils, awareness programmes, consumer awareness, 

highlights of consumer act. Environment enrichment and conservation, health, family welfare 

and nutrition.  

NCC: Introduction to NCC, defence services, system of NCC training, foot drill, sizing, 

forming up in three ranks, open and close order march, dressing, getting on parade, 

dismissing and falling out, saluting, marching, arms drill, shoulder arm, order arm, present 

arm, guard of honour, ceremonial drill, weapon training ï rifle bayonet, light machine gun, 

sten machine carbine. Introduction and characteristic stripping, assembling and cleaning, 

loading, unloading and firing. Field craft, visual training, targets, judging distance, fire 

discipline and fire control orders, battle craft, field signals, description of ground, section 

formation, section battle drill, scouts and patrols, ambush, field engineering, map reading, 

conventional signs, grid systems, use of service protractor, prismatic compass and its use, self 

defence, general principles, precautions and training, attacks and counter attacks, marching 

and searching, first aid, hygiene and sanitation, civil defence, leadership and NCC song. 

Physical Education: Introduction to physical education. Posture, exercise for good posture, 



physical fitness exercises for agility, strength, coordination, endurance and speed. Rules 

regulations of important games, skill development in any one of the games, football, hockey, 

cricket, volleyball, badminton, throw ball, tennis. Participation in one of the indoor games, 

badminton, chess and table tennis. Rules and regulations of athletic events, participation in 

any one of the athletic events, long jump, high jump, triple jump, javelin throw, discuss 

throw, shot put, short and long distance running, Safety education, movement education, 

effective way of doing day-to-day activities. First-aid training, coaching for major games and 

indoor games. Asans and indigenous ways for physical fitness and curative exercises. 

Exercises and games for leisure time, use and experience. Note: Warming up and 

conditioning exercises are compulsory before the commencement of each class. 

 



AISECT UNIVERSITY, Hazaribag (JH)   

SEMESTER -III  

Scheme of Examination 

 

Department: Agronomy 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABAG 

305 

Field crops - I 3(2-0-1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Origin, geographic distribution, economic importance, soil and climatic requirement , 

varieties, cultural practices , harvest and post harvest handling, and value addition of major 

cereals and millets, tubers and forage crops. 

Unit 1.  Cereals I: Rice 

Unit 2.Cereal II & Millets: wheat, maize, sorghum, barley, oats, pearl millet, Finger millet, 

Minor millets 

Unit 3. Tuber crops I: Potato, Sweet potato, 

 Unit 4.  Tubercrops II:   Tapioca, yams, aroids, minor tuber crops. 

Unit 5. Forage crops  : Guinea grass, hybrid Napier, para grass, congo signal, setaria, fodder 

maize, fodder sorghum, fodder bajra , fodder cowpea, stylo, berseem, lucerne, subabul, 

agathi, and hedge lucerne. Grasslands and pastures : grazing systems - Hay and silage making  

Lecture schedule 

1 Importance and distribution of cereals and millets, differences between cereals and millets, 

important tropical and temperate crops. 

2-7 Rice - Origin, geographic distribution, economic importance, botany and growth phases, 

soil and climatic requirements, varieties, cultural practices, special systems of cultivation, 

harvesting and processing 

8-10 Wheat - Origin, geographic distribution, economic importance, botany and growth 

phases, soil and climatic requirements, varieties, cultural practices, harvesting and processing  



11 Maize - Origin, geographic distribution, economic importance, botany and growth phases, 

soil and climatic requirements, varieties, cultural practices, harvesting. 

12 Sorghum - Origin, geographic distribution, economic importance, botany and growth 

phases, soil and climatic requirements, varieties, cultural practices, harvesting. 

13 Barley, oats, pearl millet, finger millet and other minor millets ï Economic importance 

and general cultivation aspects 

14 History, importance and distribution of tuber crops, important major and minor tuber crops 

15-17 Potato - Origin, geographic distribution, economic importance, botany and growth 

phases, soil and climatic requirements, varieties, cultural practices, harvesting. 

18-19 Sweet potato - Origin, geographic distribution, economic importance, botany and 

growth phases, soil and climatic requirements, varieties, cultural practices, harvesting. 

20 -22. Tapioca - Origin, geographic distribution, economic importance, botany and growth 

phases, soil and climatic requirements, varieties, cultural practices, harvesting and processing 

soil and climatic requirements, varieties, cultural practices, harvesting 

23-24 Yams - Origin, geographic distribution, economic importance, botany and growth 

phases,.  

25-26 Aroids (Elephant foot yam, Colocasia and Xanthosoma) - Origin, geographic 

distribution, economic importance, botany and growth phases, soil and climatic requirements, 

varieties, cultural practices, harvesting. 

27 Minor tuber crops ï economic importance 

28 Agrostology ï Important terms and definitions ï Importance in live stock nutrition ï 

classification of fodder crops 

29 Guinea grass - Economic importance, soil and climatic requirements, varieties, cultural 

practices, harvesting and yield 

30 Hybrid Napier - Economic importance, soil and climatic requirements, varieties, cultural 

practices, harvesting and yield 

31 Congo signal, Gamba grass, Setaria - Economic importance and general cultivation 

aspects 

32 Cereal fodders - fodder maize, fodder sorghum, fodder bajra ï Economic importance and 

general cultivation aspects 

33 Ground legumes ï stylo, berseem, lucerne and fodder cowpea ï Economic importance and 

general cultivation aspects 

34 Tree legumes - subabul, hedge lucerne, agathi - Economic importance and general 

cultivation aspects 

35 Pastures - Natural and artificial ï pasture management ï grazing systems ï grazing 

capacity ï stocking rate 

36 Forage preservation ï Hay and silage making 

Practical schedule 

1 Identification and familiarisation of cereals and millets 

2 Identification and familiarisation of tuber crops 

3 Identification and familiarisation of forage crops 

4 Familiarisation of different silos, silage making 

5 Hay making 



6 Problems on seed rate and fertilizer requirements of major crops 

7 Preparation of planting materials of major crops - Seed treatment 

8-9 Land preparation and planting of major crops 

10 Preparation of wet, dry and mat nurseries for rice 

11-12 After-cultivation operations of major crops 

13-14 Growth and yield measurements 

14-15 Harvesting of tuber crops and preparation of white chips, parboiled chips, etc. 

16 Comparison of cooking qualities of different varieties of tuber crops 

17 Computation of cost of cultivation 

18 Visit to a major paddy growing tract/fodder farm 

Suggested Readings 

¶ Chatterjee, B.N. 1989. Forage Crop Production- Principles & Practices. Oxford & 

IBH New Delhi.  

¶ Chatterjee, B.N. and Maiti, S.1985. Principles and Practices of Rice Growing. Oxford 

&IBH Publishing Co., New Delhi. 

¶ Chidda Singh, Prem Singh and Rajbir Singh. 2003. Modern Techniques of Raising 

Field Crops (2nd ed.). Oxford & IBH , New Delhi. 

¶ De Datta, S.K. 1981. Principles and Practices of Rice Production. John Wiley & 

Sons, New York.  

¶ ICAR [Indian Council of Agricultural Research].2006. Hand Book of Agriculture. 

ICAR, New Delhi  

¶ Mohankumar, C.R., Nair, G.M. James George, Raveendran. C.S. and Ravi. V. 2000. 

Production Technology of Tuber Crops. C.T.C.R.I, Trivandrum 

¶ Narayanan, T.R. and Dobadghao, P.M. 1972. Forage Crops of India, ICAR, New 

Delhi. 

¶ Pal, M., Deka, J., and Rai, R.K. 1996. Fundamentals of Cereal Crop Production. Tata 

McGraw Hill Pub., New Delhi 

¶ Prasad, R. (ed.). 1999. A Text Book of Rice Agronomy, Jain Brothers, New Delhi,  

¶ Prasad, R. (ed.). 2001. Field Crop Production. ICAR, New Delhi  

¶ Purseglove, J.W. 1974. Tropical Crops: Dicotyledons. The English Language Book 

Society and Longman, London 

¶ Skerman P.J., Cameron D.G. and Riveros, F.1988 Tropical Forage Legumes. (2nd 

ed.).FAO (Food and Agriculture Organization of the United Nations), Rome 

¶ Thomas, C. G. 2003. Forage Crop Production in the Tropics. Kalyani Publishers, 

Ludhiana 

 

 

 

 

 



AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Plant Breeding and Genetics 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABPB 

303 

Principles of Plant 

Breeding 

3(2+0+1) 50 20 30 25 25  ̀ 150 3 hr 2 hr 

Pattern: 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory: 

Unit 1. Aims, objectives and importance of Plant Breeding; Modes of reproduction, Sexual, 

Asexual, Apromixis and their classification; Modes of pollination, genetic consequences, 

differences between self and cross pollinated crops;  

Unit 2. Methods of breeding ï introduction and acclimatization. Selection, Mass selection, 

Johannsonôs pure line theory, genetic basis, pure line selection;  

Unit 3. Hybridization, Aims and objectives, types of hybridization; Methods of handling of 

segregating generations, pedigree method, bulk method, back cross method and various 

modified methods; Incompatibility and male sterility and their utilization in crop 

improvement;  

Unit 4. Heterosis, inbreeding depression.  Various theories of Heterosis, exploitation of 

hybrid vigour development of inbred lines, single cross and double cross hybrids; synthetics 

and composites; Population improvement programmes ï recurrent selection, Methods of 

breeding for vegetatively propagated crops; Clonal selection;  

Unit 5. Mutation breeding; Ploidy breeding; Wide hybridization and significance in crop 

improvement. Recent approaches in crop breeding. 

Lecture Schedule 

1. Floral biology, Emasculation and Pollination techniques in crop plants 

2. Aims and objectives of Plant Breeding 

3. Modes of reproduction, Sexual, Asexual, 

4. Apomixis and their classification 

5. Significance of plant breeding - Achievements 

6. Modes of pollination, genetic consequences, 



7. Differences between self and cross pollinated crops 

8. Methods of breeding ï introduction and acclimatization 

9. Selection, Mass selection 

10. Johannsonô s pure line theory, genetic basis 

11. Pure line selection 

12. Hybridization, Aims and objectives, types of hybridization 

13. Methods of handling of segregating generations, 

14. Pedigree method 

15. Bulk method 

16. Back cross method and various modified methods 

17. Incompatibility ï different types 

18. Applications of self incompatibility in crop improvement 

19. Male sterility ï different types 

20. Utilization of male sterility in crop improvement 

21. Heterosis, inbreeding depression, estimation of heterosis 

22. Various theories of Heterosis 

23. Exploitation of hybrid vigour, development of inbred lines 

24. Production of Single cross and double cross hybrids 

25. Population improvement programmes, recurrent selection 

26. Synthetics and composites 

27. Methods of breeding for vegetatively propagated crops, Clonal selection 

28. Mutation breeding, types, nature, classification 

29. Mutagens- physical and chemical mutagens 

30. Handling of mutated populations- problems and prospects 

31. Poliploidy breeding-origin and classification 

32. Auto and allopolyploids 

33. Role of polyploidy in evolution of crop plants 

34. Wide hybridization, significance in crop improvement. 

35. Recent approaches in crop breeding. 

Practical Schedule 

1. Botanical description and floral biology 

2. Study of megasporogenesis and microsporogenesis 

3. Fertilization and life cycle of an angiospermic plant 

4. Plant Breederô s kit; Hybridization techniques and precautions to be taken 

5. Floral morphology, selfing, emasculation and crossing techniques 

6. Study of male sterility and incompatibility in field plots 

7. Rice and Sorghum; Maize and Wheat 

8. Bajra and ragi; Sugarcane and coconut 



9. Groundnut, Castor, Safflower 

10. Sesamum; Redgram, Bengalgram 

11. Greengram; Soybean and blackgram 

12. Chillies, Brinjal and Tomato 

13. Bhindi, Onion, Bottle gourd and Ridge gourd 

14. Cotton and Mesta; Jute and Sunhemp. 

Suggested Readings 

¶ Allard, R.W. 1960. Principles of Plant Breeding. John Wiley & Sons INC. USA. 

Toppan Co. Ltd. Japan  

¶ Choudhari, T.C. 1982. Introduction to Plant Breeding. Oxford A& IBH Publishing 

Co., New Delhi  

¶ Elliot. 1958. Plant Breeding & Cytogenetics. Mc Grow Hill. New York  

¶ Hayward, M.D., Bosemark, N.O and Romagosa (eds) 1993 Plant breeding- principles 

and prospects Chapman and Hall, London  

¶ Kuckuck, H. Kobabe, G. and Wenzel, G. 1996 Fundamentals of plant breeding Narosa 

Publishing House  

¶ Phundan Singh 1996 Essentials of plant breeding Kalyani Publishers. New Delhi/ 

Ludhiana.  

¶ Sharma, J.R. 1989. Principles and Practice of Plant Breeding. Tata Mc Graw ï Hill 

Publishing Company Limited, New Delhi.  

¶ Singh, B.D. 2001. Fundamentals of Genetics. Kalyani Publishers. New Delhi. 

Ludhiana Singh, B.D. 2003. Plant Breeding Principles and Methods. Kalyani 

Publishers. New Delhi/ Ludhiana. 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Soil Science & Agricultural Chemistry 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABSC 

302 

Agricultural 

Biochemistry 

3 (2+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 



Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Biochemistry ï Introduction and importance. Plant cell, cell wall and its role inlive 

stock, food and paper industries. Bio-molecules ï Structure, properties & applications: Amino 

acids, peptides and proteins ïPlant proteins and their quality.  

Unit 2. Enzymes ïFactors affecting the activity, classification, Immobilisation and other 

industrial applications. Lipids ïAcyl lipids, Their industrial application in soaps, detergents, 

paints, Varnishes, lubricants, adhesives, plastics, nylon, Bio-diesel, Biodegradable plastics 

etc.  

Unit 3. Carbohydrates; Nucleotides and Nucleic acids. Metabolic energy and its generation.  

Unit 4. Metabolism ï Basic concepts, Glycolysis, Citric acid Cycle, Pentose phosphate 

pathway, oxidative phosphorylation, Fatty acid oxidation. General reactions of amino acid 

degradation.  

Unit 5. Biosynthesis ï carbohydrates, Lipids, Proteins and Nucleic acids. Metabolic 

regulation. Secondary metabolites, Terpenoids, Alkaloids, Phenolics and their applications in 

food and pharmaceutical industries. 

Lecture Schedule 

1. Review of Biochemistry ï introduction and importance 

2. Plant cell ï structure, constituents, functions ïcell membrane ï role of livestock feed and 

paper industry 

3. Bio molecules ï general groups ï importance 

4. Amino acids ï classification ï properties ï general reactions ï biological functions. 

5. Contdé Amino acids ï classification ï properties ï general reactions ï biological 

functions 

6. Peptides and proteins ï classification and significance 

7. Plant proteins ï properties, quality and function 

8. Enzymes ïchemistry- nomenclature, classification, functions, properties ï mechanism of 

action 

9. Enzymes ï factors affecting the activity, immobilization and industrial application 

10. Lipids- chemistry ï classification ï properties 

11. Cont.. Lipids- chemistry ï classification ï properties 

12. Analysis of fats ï physical and chemical tests 

13. Simple lipids and complex lipids of natural occurrence and agricultural significance 

14. Lipids ïindustrial application in soaps, detergents, paints, lubricants, varnishes, adhesives 

15. Plastics, nylon, bio diesel, biodegradable plastics ï chemistry and nomenclature 

16. Carbohydrates- classification ï important sugars- structure, properties and 

stereochemistry 

17. Condé Carbohydrates- classification ï important sugars- structure, properties and 

stereochemistry 

18. Sugars- chemical reactions- disaccharide ï properties and reactions 



19. Sugars- chemical reactions- disaccharide ï properties and reactions 

20. Polysaccharides ï storage and structural groups ï sugar derivatives and their biological 

significance 

21. Nucleotides and nucleic acids ï chemistry and biological significance 

22. Metabolism ï basic concepts ï principles- metabolic energy ïand its generalization ï 

central metabolic pathway 

23. Metabolism of carbohydrates ï glycolysis and alcoholic fermentation glucogenesis 

24. Respiration ï citric acid cycle ï pentose phosphate pathway, utilization of other mono 

saccharides and polysaccharides ï energetics 

25. Electron transport and oxidative phosphorylation 

26. Metabolism of lipids ï utilization of odd numbers and even numbers of fatty acids 

27. Beta-oxidation of fatty acids and amino acid degradation 

28. Glyoxylate cycle - integration of carbohydrate and lipid catabolism in oil seed crops 

29. Metabolic regulations integration of intermediary metabolism of carbohydrate ï lipids ï 

amino acids 

30. Biosynthesis of carbohydrates ï photosynthesis ï pigments ï concepts of light and dark 

reactions ï photophos phorylation ï fixation of CO2 ï events in Calvin Cycle 

31. Formation of glucose, sucrose and starch ï C3, C4 and CAM plants 

32. Regulation of photosynthesis ï photorespiration ï balance sheet of carbon transformation 

33. Biosynthesis of lipids, proteins and nucleic acids 

34. Secondary metabolites ï chemistry ï classification ï importance ï Terpenoids 

35. Alkaloids ï classification ï properties and uses 

36. Phenolics ï applications in food and pharmaceutical industries 

Practical Schedule 

1. Preparation of amino acid models ï separation of plant pigments by paper electrophoresis 

2. Cond..Preparation of amino acid models ï separation of plant pigments by paper 

electrophoresis 

3. Denaturation of proteins ï heat, pH, precipitation of protein with heavy metals 

4. Estimation of protein by Lowry method 

5. Enzymes kinetics ï effect of temperature 

6. Enzyme inhibition ï competitive and immobilization 

7. Extraction of nucleic acid ï DNA 

8. Extraction of nucleic acid ï RNA 

9. Column chromatography of RNA hydrolysate 

10. Characterization of lipids by TLC 

11. Cond.. Characterization of lipids by TLC 

12. Extraction of oils from oil seeds 

13. Contdé Extraction of oils from oil seeds 

14. Estimation of fatty acids by GLC 

15. Qualitative and quantitative tests for reducing and non reducing sugars 



16. Preparation of models for sugars, sucrose and starch - Estimation of glucose and sucrose 

17. Paper chromatography for the separation of sugars 

18. Estimation of phenols 

Suggested Readings 

¶ Conn, E.E and Stumpf, P.K. 1989. Outline of Biochemistry. Wiley Eastern Ltd. New 

Delhi.  

¶ Frank M. Mallette, Paul M. Althouse and Carl O. Glagett. 1960. Biochemistry of 

Plants and Animals. Published by Wiley Wastern Pvt Ltd., New Delhi  

¶ Jain, J.L. 2001. Fundamentals of Biochemistry. 5th Edn. Published by S.Chand & 

Company, New Delhi  

¶ Lehninger, A. 1984. Principles of Biochemistry. Published by CBS Publishers and 

Distributers, New Delhi Mazur, A and Harrows, B. 1971. Textbook of Biochemistry. 

W.B. Sanders Publications, New Delhi Metha, S.L, Lodha, M.L and Sane, P.V. 1993. 

Recent Advances in Plant Biochemistry. Published by ICAR, New Delhi Milton,T. 

1920. Basic Chemistry of Life. 2nd Edn. Published by Appleton-Century-Crofts, New 

York  

¶ Rameshwar, A. 1993. Outlines of Plant Biochemistry. Published by Maya Prakash 206 

Bidhan Sarani, Calcutta  

¶ Robert M. Devlin Francis M. Witham. 1986. Plant Physiology. Published by CBS 

Publishers and Distributers, New Delhi  

¶ Veerakumari, 2004. Biochemistry. MJP Publishers, Chennai  

¶ White, A and Handler, P. 1978. Principles of Biochemistry. McGraw Hill Publications, 

New Delhi 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Soil Science & Agricultural Chemistry 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABSC 

303 

Organic Farming 

and Soil Health 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  



 

Syllabus 

Theory 

Unit 1. Organic farming ï Concepts, and practices ï management. Components- Organic 

farming for sustainable agriculture- Manures ï bulky and concentrated ï FYM ï Compost ï 

rural, urban, vermin compost, coirpith etc. 

 Unit 2. Enrichment of organic manures. Sewage and sludge, green manures ï potentials and 

limitations. Quality parameters of organic manures and specifications. Recycling of organic 

residue. Industrial effluents and heavy metal contamination ï bioremediation and phyto 

remediation. Bio fertilizers.  

Unit  3. Soil micro flora ï nutrient transformations, Nutrient cycles in soils.  

Unit 4. Soil health ï concept and assessment ï Soil Health Card. Soil enzymes ï biological 

tests ïharmful effect of non judicious chemical fertilization. Role of microorganisms in 

degradation of pesticides.  

Unit 5. Integrated Nutrient Management (INM) and Integrated Plant Nutrient Supply System 

(IPNS). NPOP, organic produce quality considerations, certification, labeling, accreditation 

process and marketing. 

Lecture schedule 

1. Organic farming ï Concepts, practices, management and components. Organic manures ï 

Bulky organic manures, farmyard manure ï types ï nutritional importance and methods of 

handling 

2. Compost - farm and town refuse compost ï aerobic and anaerobic methods - preservation 

and composition -Sewage sludge and night soil- composition and limitations ï quality 

parameters of organic manures. 

3. Role of earthworms ï preparation, nutrient composition and use of vermicompost ï 

enrichment techniques ï nutrient recycling  

4. Heavy metal contamination ï source, permissible limit ïbio remediation and phyto 

remediation 

5. Concentrated organic manures ï non-edible and edible of cakes, blood meal, meat meal 

and fish manure 

6. Bio fertilizers, forms, uses and advantages ï nitrogen and phosphorus 

7. Soil micro flora ï beneficial and harmful ï role in soil fertility ïbacteria, fungi and 

actinomycetes 

8. Nutrient cycles in soils ï carbon, CO2 fixation, soil organic matter in plants and animal 

residues and degradation of organic matter by microbes. 

9. ContéNutrient cycles in soils ï Nitrogen ï ammonification nitrification and denitrification 

10. Conté Nutrient cycles in soils ï Phosphorus and sulphur 

11. Use of microbes for plant growth ï development of inoculants ï Research and Industry 

12. Soil health ï Concepts ï assessment and Soil Health Card 

13. Soil enzymes ï role in soil fertility - biological test 

14. Chemical fertilizers ï harmful effect of non judicious chemical fertilization 

15. Microorganisms ï role in degradation of pesticides 

16. Integrated Nutrient Management and Integrated Plant Nutrient Supply System 



17. NPOP- regulations for organic production - quality consideration of farm produce ï 

accreditation process -certification ïlabeling, and marketing. 

Practical Schedule 

1. Sampling of manure materials. Moisture determination 

2. Nitrogen estimation in oil cake, bone meal. 

3. Estimation of phosphorus in bone meal 

4. Estimation of acid soluble P2O5 in bone meal 

5. Estimation of acid soluble P2O5 in bone meal (continued) 

6. Preparation of soil samples for analysis ï for chemical and biological tests 

7. Estimation of organic carbon by Walkley and black method 

8. Determination of available nitrogen in soil 

9. Determination of soil biological activity by monitoring dehydrogenase activity. 

10. Determination of urease activity in soil 

11. Assay of acid and alkaline phosphomonoesterase in soil. 

12. Study of cellulose decomposition and CO2 evolution 

13. Nitrate reductase activity in soils 

14. Bio assay of available K 

15. Soil fertility evaluation by Neubauer technique. 

16. Preparation of vermicompost and other manures 

17-18. Preparation of enriched manures. 

Suggested Readings 

¶ Allan Wild, 1988. Russelôs Soil Conditions and Plant Growth. Longman group U.K.  

¶ Burges, A and Raw, F. 1967. Soil Biology. Acad. Press, New York  

¶ Dahama,A.K. 2007. Organic Farming for Sustainable Agriculture. 2nd Edn. Published 

by AGROBIOS ( India) Jodhpur  

¶ Das, P.C. 1993. Manures and Fertilizers. Kalyani Publishers, New Delhi.  

¶ Department of Commerce, Ministry of Commerce and Industry, Govt. of India. 2000. 

National the standards Programme for Organic containing Production for the organic 

products  

¶ Gehlot, D. 2005. Organic Farming: Standards, Accreditation, Certification anfd 

Inseption. Published by AGROBIOS ( India) Jodhpur Published by AGROBIOS ( 

India) Jodhpur  

¶ Gupta, P.K. 2006. Vermicomposting for Sustainable Agriculture. Published by 

AGROBIOS ( India) Jodhpur  

¶ Gupta, P.K. 2007. Soil. Plant, Water and Fertilizer Analysis. Published by AGOBIOS 

(India), Jodhpur  

¶ Lampkin, N.H. and Padel, S. 1994. The Economics of Organic Farming. Biddles 

(UK) Ltd.pp 468  

¶ Palaniappan, SP and Annadurai, K. 1999. Organic Farming - Theory and Practice. 

Scientific Publishers (India) Ltd. pp 257  

¶ Sadasivam, S. and Manickam, A. 1992. Biochemical Methods for Agricultural 



Sciences. Wiley Eastern Limited and Tamil Nadu Agricultural University,Coimbatore. 

pp96-144. 

¶ Sharma, A.K. 2006. A Hand Book of Organic Farming. Published by AGROBIOS   

(India) Jodhpur  

¶ Sharma, A.K. 2005. Biofertilizers for Sustainable Agriculture. Published by 

AGROBIOS ( India) Jodhpur  

¶ Tandon, H.L.S. 1992. Fertilizers, Organic Manures, Recyclable Wastes and 

Biofertilizers Fertilizer Development and Consultation Organisation. pp148  

¶ Tandon, H.L.S. 1993. Methods of Analysis of Soils, Plants, Waters and Fertilizers. 

Fertilizer Development and Consultation Organisation. pp143  

¶ Thampan, P.K. 1993. Organics in Soil Health and Crop Production. Peekay tree crops 

development foundation, India. pp252  

¶ Yawalkar, K.S., J.P. Agarwal and Bokde,S. 1981. Manures and Fertilizers. Agri- 

Horticultural Publishing House, Nagpur, India. pp398 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agriculture Economics 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABEC 

302 

Agricultural 

Finance and    

Co-operation 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Agricultural finance- nature and scope -. Agricultural credit: meaning, definition, 

need, classification.  

Unit 2. Credit analysis - 4Rô s 5Cô s and 7 Pô s of credit -repayment plans- History of 

financing agriculture in India.  

Unit 3. Sources of agricultural credit ï non institutional sources-money lenders-indigenous 

bankers -Institutional sources - Commercial banks, social control- nationalization of 



commercial banks -Lead bank scheme- Service area approach.  

Unit 4. Regional rural banks -NABARD-Establishment- Role and functions. Higher 

financing agencies, RBI, AFC, Asian development bank, World bank, Insurance and credit 

guarantee corporation of India.  

Unit 5. Crop insurance programme in India. Agricultural cooperation: philosophy and 

principles. History of Indian cooperative movement, cooperative credit structure: PACS, FSS- 

DCCB-SCB-PCARDB-SCARDB. 

Lecture Schedule: 

1 Agricultural Finance ï Introduction-Scope and Definition 

2 Agricultural Credit-meaning-definition-need 

3 Classification of Agricultural Credit ï source-period-security-liquidity-purpose 

4 Credit Analysis ï 4 Rs ï 5 Cs ï 7 Ps ï Repayment Plans ï Diminishing and Even payments 

5-6 History of Agricultural Financing in India ï Taccavi loans ï Co-operative Credit Act ï 

RBI Act ï Social Control ïNationalization ïFormation of RRBs. 

7 Sources of Agricultural credit ï non institutional sources-money lendersindigenous 

bankers- merits and demerits 

8-9 Institutional sources-Commercial Banks-Lead Bank Scheme-Service Area Approach-

RBI-Stipulation in Agricultural lending 

10 Regional Rural Banks-Genesis-structure-functions 

11 NABARD-Establishment-Role and Functions 

12 RBI and Agricultural Credit ï A brief exposition to Asian Development Bank-World 

Bank-DICGC 

13 Crop Insurance Schemes in India 

14 Co-operation-Definition-Principles of Co-operation-History of Indian Cooperative 

Movement 

15-16 Co-operative credit structure-short, medium and long term-PACS, PSS, DCCB, SCB, 

PCARDB, SCARDB 

Practical schedule 

1 Documentation of Basic Statistics on Agricultural Finance 

2 Procedural formalities in the sanctioning of farm loans 

3 - 4 Estimation of credit needs ï Farm level survey 

5 -7 Presentation and discussion in the class ï comparison with scale of finance and unit cost 

8-10 Preparation and analysis of loan proposals 

11 Preparation of Repayment plans 

12-16 Visit to co-operative credit institutions, Lead Bank, NABARD 

Suggested Readings 

¶ Kahlon,A.S., Singh, Karam. Managing Agricultural Finance. Allied Publishers, New 

Delhi 

¶ Reddy,S., Raghuram,P., Neelakantan,T.V and Bhavani D.I.2004. 

AgriculturalEconomics.Oxford and IBH Publishers, New Delhi. 

¶ Reddy,S., and Ram,P.R. Agricultural Finance and Management. Oxford and IBH, 

New Delhi 



 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Plant Pathology 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABPA 

302 

Principles of 

Crop Disease 

Management 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Plant Disease Epidemiology. Disease assessment - forecasting , Remote sensing , 

Disease modelling  

Unit 2. General principles of plant diseases management ï Importance ï Avoidance, 

exclusion , protection ï Plant Quarantine and Inspection ï Quarantine Rules and Regulations 

.Cultural methods ï Rouging , eradication of alternate and collateral hosts, crop rotation, 

manure and fertilizer management, mixed cropping, sanitation, hot weather ploughing, soil 

amendments, time of sowing, seed rate and plant density, irrigation and drainage.  

Unit 3. Role and mechanisms of biological control and PGPR. Physical Methods ï Heat, 

Unit 4. Chemical methods ï Methods of application of fungicides.  

Unit 5. Host plant resistance ï Defence mechanism in plants ï Structural and Bio-chemical 

(pre and post-infection). Application of biotechnology in plant disease management ï

Development of disease resistant transgenic plants through gene cloning. Integrated plant 

disease management (IDM) ï Concept, advantages and importance. 

Theory Schedule 

1. Introduction - importance and history of crop disease management. 

2. Epidemiology of crop diseases ï weather factors and their role ï temperature, rainfall, 

relative humidity etc. 

3. Disease assessment ïforecasting ï disease modelling 

4. Principles of crop disease management ï Importance, general Principles ï Avoidance ï 

Exclusion ï protection 



5. Plant Quarantine and Inspection ïRules and Regulations. 

6-7 Cultural control-Rouging, eradication of alternate and collateral hosts, crop rotation, 

mixed cropping manure and fertilizer management. Sanitation, hot weather ploughing, soil 

amendments, time of sowing, seed rate and plant density, irrigation and drainage. 

8. Biological control - Role and mechanisms of bio control agents and PGPR. 

9. Physical Methods ï soil solarisation, heat treatment etc. 

10-14.Chemical methods ïFungicides ïclassification ï chemical groups of fungicides ï 

inorganic, organic, systemic, antibiotic etc., Methods of application of fungicides ï seed, soil, 

foliar spray, post harvest treatment, root feeding etc Fungicide formulations ï Characteristics 

of an ideal fungicide. Compatibility and phyto toxicity of fungicides 

15,16. Plant disease resistance ï types of resistance ï vertical and horizontal ï Defense 

mechanism in plants ï Structural and Bio- chemical (pre and post- infection) cross-protection 

17. Biotechnological approach in plant disease management ï tissue culture ï somaclonal 

variation, transgenic plants etc. 

18. Integrated plant disease management (IDM) ï Concepts, advantages and importance. 

 Practical schedule 

1. Proving Kochôs postulates 

2. Familiarization with different groups of fungicides. 

3. Preparation of Bordeaux mixture, Bordeaux paste and cheshunt compound phytotoxicity of 

fungicides 

4. Preparation of fungicidal spray solutions- methods of application of fungicides ï spraying 

and soil drenching. 

5. Seed treatment with systemic and contact fungicides. 

6. Root feeding, post harvest treatment. 

7. Bio-assay of fungicides ï poisoned food technique, inhibition zone technique and slide 

germination technique 

8. Bio-control of plant pathogens ï dual culture technique and in- vitro testing 

9. Methods of mass multiplication of Trichoderma sp and Pseudomonas sp. 

10. Solarisation for management of soil borne pathogens. 

11. Demonstration of physical methods for crop disease management 

12. Preparation and application of botanicals 

13. Assessment of diseases ï grading, score chart ï disease index. 

14. Screening of varieties for resistance to plant disease 

15. Disease indexing for early detection of virus diseases. 

16. Familiarization with plant protection equipments. 

17. Visit to Plant Quarantine Station. 

18. Visit to Remote sensing laboratory and Tissue culture laboratory 

Suggested Readings 

¶ Agrios, G.N. 2003.. Plant Pathology Academy Press. New York.  

¶ Dasgupta, M.K. 1998. Principles of Plant Pathology. Allied Publishers Pvt. Ltd. 

Bangalore  



¶ Maloy. O.C. 1993. Plant Disease control. Principles and Practice. John Wiley and 

Sons.Inc. New York  

¶ Mehrotra,R.S. 1980. Plant Pathology Tata Mc. Graw Till Publ.Co., , New Delhi.  

¶ Nene,Y.L. and Thapliyal,P.N. 1998. Fungicides in Plant Disease Control. Oxford and 

IBH New Delhi  

¶ Prakasam,V. Reguchander,T. and Prabakar,K. 1998. Plant diseases management. A.E. 

Publication, Coimbatore.  

¶ Singh. R.S 2002. Introduction to Principles of Plant Pathology. Oxford and IBH 

Publishing, New Delhi. 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Horticulture  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABHO 

303 

Landscaping and 

Ornamental 

Horticulture 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Introduction to landscaping and gardening - components of landscapes and gardens -

description and functional uses. Garden enclosures - roads and paths - surfacing materials - 

enrichment items and uses - establishment and maintenance. History of gardening ï 

gardening trends in India - types of gardens -. Characteristics and components of English 

gardens - Mughal, Japanese, Persian, French and Italian gardens - Styles in gardening. 

Principles of landscaping ï designing and preparation of landscape and garden plans ï 

considerations for different situations ï application of the outdoor room concept.  

Unit 2. Lawns - types of lawn grasses - methods of establishing lawns - land preparation ï 

planting ï mowing ï rolling - application of manures and fertilizers ï irrigation - weed 

control and plant protection ï rejuvenation of lawns. Annuals and herbaceous perennials ï 

their use in gardens ï selection - colour schemes - planting designs -season and methods of 

planting - Cultural practices. Shrubs and trees - types ï uses of shrubs in gardens - trees for 



landscapes - avenue planting - group planting and specimen planting ï selection ï planting ï 

pruning - maintenance and rejuvenation of shrubs and trees. Climbers and Creepers ï Cacti 

and succulents Ferns and palms - definition and classification - special requirements - 

functional uses ï planting - aftercare and cultural practices.  

Unit 3. Specialized gardening techniques - rock gardening - water gardening ï Bonsai - Roof 

gardens - terrace garden - sunken garden etc. ï their special requirements - establishment and 

maintenance. Indoor gardening ï function - selection and types of indoor plants - 

environmental requirements - containers and media - methods of growing - special care for 

indoor plants ï types of indoor display ï vertical garden - tray garden - terrarium etc.  

Unit 4. Introduction to commercial floriculture ï present status of the cut flower industry in 

India and abroad - area under flower crops - problems and prospects of commercial 

floriculture in India with special reference to Jharkhand. Rose - importance and uses - origin 

and distribution - classification and varieties - soil and climate ï propagation - planting and 

aftercare ï pruning ï nutrition ï irrigation - plant protection - harvesting and marketing of 

loose flowers - cut flowers and perfumery roses ï protected cultivation for export. Orchids - 

Importance - classification, varieties grown, environmental requirements, cultivation methods 

- propagation - media and containers - planting and aftercare ï management ï nutrition - 

plant protection - harvesting and marketing of flowers. Anthurium ï importance ï 

classification ï species and varieties - environmental requirements - cultivation methods ï 

propagation - containers and media - planting and aftercare ï management ï nutrition ï 

harvesting and marketing of flowers.  

Unit 5. Jasmine and Chrysanthemum ï importance and uses, classification and varieties, soil 

and climate, propagation, planting, special cultural techniques, nutrition, plant protection, 

harvesting and marketing. Bulbous Plants ï classification, uses, propagation, soil and climate, 

planting, aftercare, harvesting and storage of planting materials of gladiolus, tube rose, 

heliconia, dahlia, amaryllis, ornamental gingers etc.). Minor commercial flowers ï marigold, 

crossandra, gomphrena, gerbera, aster, celosia, etc. ï Uses, classification, propagation, soil 

and climate, planting, aftercare, harvesting and marketing. Principles of flower arrangement ï 

styles and designs ï tools, containers and accessories, collection and preparation of flowers 

and foliage, vase solutions for fresh flowers, preservation of dry flowers and foliage, judging 

of flowers, flower arrangements and flowering and foliage plants in shows and exhibitions. 

Lecture Schedule 

1 History and types of gardens 

2 Principles of landscape design, preparation of landscape plan 

3 Components of a garden and functional uses 

4 Lawn- preparation and management 

5 Annuals and herbaceous plants 

6 Shrubs and trees 

7 Climbers and creepers, cacti, succulents, ferns and palms 

8 Non living components, garden adornments 

9 Specialised gardening techniques 

10 Indoor plants-function, selection and management 

11 Introduction to commercial floriculture 

12 Rose 

13 Orchids 

14 Anthurium 



15 Jasmine and Crossandra 

16-17 Carnation, Chrysanthemum. Other commercial flowers- marigold, Gomphrena, 

Gerbera, aster, Celosia, Gladiolus, tuberose, Alpinia, Heliconia, Dahlia, Amaryllus, cut 

foliage 

18 Value addition. Principles of flower arranging and judging 

Practical schedule 

1: Identification of ornamental plants 

2: Identification of ornamental plants (continued) 

3: Identification of ornamental plants (continued) 

4: Identification of ornamental plants (continued) 

5: Visit to public and private gardens 

6: Visit to public and private gardens (continued) 

7: Symbols, tools etc in landscaping and maintenance 

8: Preparation of landscape plans 

9: Preparation of landscape plans (continued) 

10: Preparation of lawn 

11: Orchid and anthurium 

12: Cultural operation for major commercial flowers 

13: Controlled conditions for propagation and growing 

14: Flower arranging and judging 

15: Visit to flower markets 

16: Visit to commercial flower growers 

17: Visit to flower shows 

18: Value addition in floriculture 

Suggested Readings 

¶ Bhandari, K. and Prakash, J. 1994. Floriculture: Technology Trades, Trends. Oxford 

& IBH Publishing Company, New Delhi 

¶ Bland, J. and Davidson, W. 2004. Houseplant ï Survival Manual. Quantum Books 

Ltd.,London. 

¶ Bose, T.K and Yadav, L.P. ed. 2003. Commercial Flowers. Naya Prakash, Calcutta, 

India 

¶ Bose, T.K., Maiti, R.G., Dhua, R.S. and Das, P. ed. 1999. Floriculture and 

Landscaping.Naya Prokash, Culcutta, India. 

¶ Carpenter, P.L., Walker, T.D and Lanphear, F.O. 1975. Plants in the Landscape. W.H. 

Feeman and Co., San Francisco 

¶ Chadha, K.L. 2001. Hand book of Horticulture. ICAR, New Delhi. 

¶ Chadha, K.L. and Chowdhury, B, 1992. Ornamental Horticulture in India. ICAR 

New Delhi 

¶ Desai, B.L. 1979. Planning and Planting of Home Gardens. Indian Council of 

Agricultural Research, New Delhi. 



¶ Joiner, J.N. 1981. Foliage Plant Production. Prentice Hall Inc. London  

¶ Nambisan, K.JHARKHAND 1991. Design elements of landscape gardening. Oxford 

& IBH Publishers Pvt. Ltd Calcutta 

¶ Pal, B.P. 1972. The Rose in India. Indian Council of Agricultural Research, New 

Delhi 

¶ Rajeevan, P.K. Singh, K.P. and Valsalakumari P.K. 2003 ed. Bulbous Flowers. Indian 

Society of Ornamental Horticulture Division of Floriculture & Landscaping, IARI, 

New Delhi.  

¶ Rajeevan, P.K., Sobhana, A., Jyothi Bhasker, Swapna,S. and S.K. Bhattacharjee. 

2003. Orchids. Technical Bulletin. ICAR 

¶ Rajeevan, P.K., Valsalakumari, P.K. and Geetha, C.K., Leena Ravidas and 

¶ S.K.Bhattacharjee. 2002. Anthurium. Technical Bulletin. ICAR 

¶ Randhawa, G.S. and Mukhopadhyay, A. 1986. Floriculture in India. Allied publishers 

New Delhi 

¶ Rogers, J. 1974. Flower arranging. Hamlyn, London 

¶ Schery, R.W. 1976. Lawn Keeping. Prentice Hall Inc., New Jersey 

¶ Sessler, G.J. 1978. Orchids and how to grow them. Prentice Hall Inc., New Jersey 

¶ Swarup, V. 1993. Indoor Gardening. ICAR, New Delhi 

¶ Trivedi, P.P. 1983. Home Gardening. Indian Council of Agricultural research, New 

Delhi 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agricultural Extension 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABEX 

302 

Agricultural 

Extension and 

Rural 

Development 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  



Syllabus 

Theory 

Extn. 2102. Agricultural extension and rural development (1+1) 

Unit 1. Education ï Meaning, Definition, Types ï Formal, Informal and Non-formal education 

and their Characteristics. Extension Education and Agricultural Extension ï Meaning, Definition, 

Concepts, Objectives and Principles. Rural development ï Meaning, Definition, Concepts, 

Objectives, Importance and Problems in rural development. Developmental programmes of pre-

independence era ïDevelopment programmes of post independence era,  

Unit 2. Community Development Programme ï Meaning, Definition, Concepts, Philosophy, 

Principles, Objectives, Differences between Community Development and Extension Education, 

National Extension service.  

Unit 3. Panchayat Raj system ï Meaning of Democratic ï Decentralization and Panchayat Raj, 

Three tiers of Panchayat Raj system, Powers, Functions and Organizational setup.  

Unit 4. Agricultural Development Programmes with reference to year of start, objectives & 

sailent features ï Intensive Agricultural District Programme (IADP), High Yielding Varieties 

Programme (HYVP), Institution Village Linkage Programme (IVLP), Watershed Development 

Programme (WDP), Hariyali, National Agricultural Technology Project (NATP), ATMA, ATIC. 

Social Justice and Poverty alleviation programmes ï Integrated Tribal Development Agency 

(ITDA), Integrated Rural Development Programme (IRDP), Swarna Jayanthi Gram Swarojgar 

Yojana (SGSY), Prime Ministerôs Employment Yojana (PMEY). New trends in extension, 

privatization.  

Unit 5. Women Development programmes ï Development of Women and Children in Rural 

Areas (DWCRA), Rashtriya Mahila Kosh (RMK), Integrated Child Development Scheme (ICDS) 

and Mahila Samriddi Yojana (MSY). Women in Agriculture. Reorganized extension system (T&V 

System) ï Salient features, Fort night Meetings, Monthly workshops, Linkages, Merits and 

Demerits. Krishi Bhavan Approach. Emergence of Broad Based Extension ( BBE ). 

Lecture schedule 

1. Education ï Meaning, definition ï types ï formal, informal and non ïformal education and 

their characteristics. 

2. Extension education & Agricultural Extension ï Meaning ï definition ï concepts ï 

objectives and principles 

3. Rural development ï meaning, definitions, concepts, objectives, importance & problems in 

rural development 

4. Development programmes of pre ï independence era ï Sriniketan, Marthandam, Gurgaon 

experiment and Gandhian constructive programme development programmes of post 

independence era, Firka development ï Etawah pilot project - & Nilokheri  experiment. 

5-6 Community development programme ï meaning - definition ï concepts ï philosophy ï 

principles ï objectives -differences between Community Development and Extension 

Education ï National Extension service. 

7. Panjayat Raj system ï meaning of democratic decentralization & Panchayat Raj  

8. Three tiers of Panchayat Raj system ï powers, functions and organisational set up 

9. Agricultural Development Programmes with reference to year of start, objectives and 

salient features. Intensive Agricultural District Programme (IADP), High Yielding Varieties 

Programme (HYVP), Institutional Village Linkage Programme (IVLP) Watershed 

Development Programme (WDP) 

10. National Agricultural Technology Project (NATP) Agricultural Technology & 

Management Agency (ATMA) Agricultural Technology Information Centre (ATIC) 



11. Social justice & Poverty alleviation Programmes ï Integrated Tribal Development  

Agency (ITDA) Integrated Rural Development Programme (IRDP) 

12. Swarna jayanthi Gram Swarojgar Yojana (SGSY) Prime Ministers Employment Yojana 

(PMEY) 

13. New trends in extension, privatization 

14. Women Development Programmes ï Development of women & Children in rural areas 

(DWCRA) Rashtriya Mahila Kosh (RMK) Integrated Child Development Scheme (ICDS) 

Mahila Samriddi Yojana (MSY) 

15. Women in Agriculture 

16. Recognized extension system (T&V system) Salient features , fortnightly meetings 

monthly workshops, linkages ï merits and demerits 

17. Krishi Bhavan Approaches ï Emergence of Broad Based Extension 

18. Participatory Approaches 

Practical Schedule 

1-3Visit to Panchayat Raj Institutuons to study the functioning of Grama Panchayat Block & 

Zilla Panchayat. 

4. Visit to Watershed Development areas 

5-6 Visit to voluntary organizations to study their activities 

7. Visit to DWCRA unit 

8-9 Visit to conduct case studies of SHGôs 

10-11Visit to Kudumabasree units 

12 Visit to KISSAN 

13-15 Organising PRA technichques in a village to identify agricultural problems 

16. Organizing one days seminars in the village based on the identified problems. 

Suggested Readings 

¶ Dharma, O.P. and Bhatnagar, O.P (2003). Education and Commnication for 

Development Oxford, IBH, New Delhi 

¶ Desai, A.R. (2003). Rural Sociology in India. Popular Prakashan, Bombay 

¶ Khana, B.S. (1991). Rural Development in South Asia-India. Deep and Deep 

Publication, New Delhi. 

¶ Kthari, G.R. (1991). Rural Development Vo. I & II. Marak Publications Pvt. Ltd., 

Delhi. 

¶ Mollett, S.M. (1984). Planning for Agl. development. Martin Press, London. 

¶ National commission on Agriculture. (1976). Scientific technical report Part XIV. 

¶ Ministry of Agriculture and Cooperation, New Delhi. 

¶ Mondal, S. and Ray G.L (2007) A Text book of Rural Development. Kalyani 

Publishers, Chennai 

¶ Pitale, R.L. (1982). Project appraisal technique. Oxford and IBH Pub. Co., New 

Delhi. 

¶ Ray G.L(2007)Extension Communication and Management .Kalyani Publishers, 

Chennai 



¶ Readdy. A.A. (1987). Extension Education. Sreelekshmy Press, Bapatta. 

¶ Van den Ban, A.W. and Hawkins, H.S. (1988). Agricultural Extension. Longman 

Publishing Company, New York. 

¶ Samanta, R.B.(1991) Agricultural Extension in Changing World perspective.UDH 

publishing,New Delhi 

¶ Stephen R R and David D(1997) Fundamentals of Management. Pearson Prentice 

Hall,New Delihi 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Computer Applications 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABCA 

301 

Introduction to 

Computer 

Applications 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Introduction to Computers, Anatomy of Computers, Input and Output Devices. Units 

of Memory, Hardware, Software and Classification of Computers. Personal Computers, 

Types of Processors, Booting of Computer, Warm and Cold Booting. Computer Viruses, 

Worms and Vaccines.  

Unit 2. Operating System ï DOS and WINDOWS. Disk Operating System(DOS): Some 

fundamental DOS Commands, FORMAT, DIR, COPY, PathH, LABEL, VOL, MD, CD, DEL 

and TREE, Rules for naming files in DOS and Type of files. WINDOWS: GUI, Desktop and 

its elements, WINDOWS Explorer, Working with files and folders, Setting Time and Date, 

Starting and Shutting down of WINDOWS. Anatomy of WINDOW, Title Bar, Minimum, 

Maximum and Close Buttons, Scroll Bars, Menus and Tool Bars.  

Unit 3. Applications ï MSWORD: Word Processing and Units of Document, Features of 

Word Processing Packages. Creating, Editing Formatting and Saving a document in 

MSWORD. MSEXCEL:  

Unit 4. Electronic Spreadsheets, Concept, Packages. Creating, Editing and Saving a 

Spreadsheet with MSEXCEL. Use of in-built Statistical and other functions and writing 



Expressions. Use of Data Analysis Tools, Correlation and Regression, t-test for two Samples 

and ANOVA with One-way Classification. Creating Graphs. MS Power Point: Features of 

Power Point Package.  

 

Unit 5. MSACCESS: Concept of Database, Units of Database, Creating Database. Principles 

of Programming: Flow Charts and Algorithms, Illustration through examples. Internet: World 

Wide Web (WWW), Concepts, Web Browsing and Electronic Mail. 

Lecture schedule 

1 Introduction to computers-characteristics of computers-evolution of computers-generations 

of computers 

2 Hardware and software-classification of computers-personal computerssoftware categories-

system software and application software 

3 Anatomy of computers-Input and output units-central processing unit-types of processors- 

memory-primary and secondary memory-RAM and ROM 

4 Operating system-DOS and WINDOWS-fundamental DOS commands- FORMAT, DIR, 

COPY, PATH, LABEL, VOL, MD, CD, DEL and TREE, Rules for naming files in DOS  

5 WINDOWS: GUI, Desktop and its elements- creating folders-WINDOWS Explorer - 

Anatomy of WINDOW ï Title bar-Minimum, Maximum and close buttons-scroll bars-menus 

and tool bars 

6 Number systems-binary and decimal-conversion between number bases 

7 Word Processing-word processing packages-features-MSWORD-Documentunits of 

Document 

8 Menus in MSWORD -Creating, editing, formatting and saving a document in MSWORD 

9 MSWORD- copy, cut and paste functions -creating tables-merging of cellscolumn and row 

width 

10 Electronic Spreadsheets- concept- Spreadsheet packages ï MSEXCELworksheet and 

workbook-creating, editing and saving a workbook in MSEXCEL 

11 MSEXCEL-alignment of rows, columns and cells using Format toolbar- Entering a 

formula in a cell 

12 MSEXCEL- Statistical functions-SUM, AVERAGE, VARIANCE, MAX, MIN, IF -Data 

Analysis-regression, correlation, frequency distribution, t-test  

13 MSEXCEL-Creating graphs and charts MS Power point-features of power point package-

creation of slides 

14 MSACCESS-concept of database-units of database-creating database 

15 Principles of programming-flowcharts and algorithms-programming languages-low level 

and high level languages 

16 Internet-introduction, evolution of internet-basic internet terms-getting connected to 

internet-internet applications-electronic mail-introduction-web browsing 

Practical Schedule 

1 Study of computer components-booting and shut down of computer- practice of some DOS 

commands-TIME, DATE, FORMAT, DIR, COPY, PATH, LABEL, VOL, MD, CD, DEL 

2 Practicing WINDOWS Operating system-Using mouse-Title bar-Minimum, Maximum and 

Close buttons, Scroll bars, menus and toolbars 

3 Desktop-icons-creating folders-COPY and PASTE functions, Windows Explorer 



4 MSWORD-creating and saving a document- editing and formatting a document 

5-6 MSWORD-Use of options from Tool bars-Format, Insert and Tools 

7 MSWORD- copy, cut and paste functions -creating tables-merging of cellscolumn and row 

width 

8 MSEXCEL-creating, editing and saving a workbook in MSEXCEL 

9 MSEXCEL-alignment of rows, columns and cells using Format toolbar- Entering a formula 

in a cell 

10 MSEXCEL- statistical functions- SUM, AVERAGE, VARIANCE, MAX, MIN, IF -Data 

Analysis-regression, correlation, frequency distribution, t-test 

11-12 MSEXCEL-Creating graphs and charts 

13-14 MS Power Point-preparation of slides on power point 

15-16 MSACCESS-creating database-structuring with different types of fields 

17-18 Internet- creating E-mail ID-web browsing 

Suggested Readings 

¶ Gene Wrisskpof (1998) ABCôs of Excell 

¶ Sharma K.V.S. (2001) Statistics made simple: Do it yourself on PC. Prentice Hall of 

India. 

¶ Capron.H.L. (1996) Computers ï Tools for an information age ï Fourth Edition. The 

Benjamin / Cummings Publishing Company, Inc., New York. 

¶ Colin Haynes. (1990) The Computer Virus Protection Handbook. BPB Publications, 

New Delhi. 

¶ Peter Nortons. (2001) Introduction to Computers ï Fourth Edition. Tata Mc Graw Hill 

Publishing Co. Ltd., New Delhi. 

¶ Ruth Maran (1999) Teach yourself MS Office visually. IDG Books Worldwide Inc., 

New York. 

AI SECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Plant Physiology 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABPP 

301 

Crop Physiology 3 (2+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 



questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Introduction, importance in agriculture. Seed physiology, seed structures, 

morphological, physiological and biochemical changes during seed development, 

physiological maturity ï morphological and physiological changes associated with 

physiological maturity in crop, harvestable maturity, seed viability and vigour, factors 

affecting seed viability and vigour. Methods of testing seed viability and vigour, germination, 

utilization of seed reserves during seed germination, morphological, physiological and 

biochemical changes during seed germination, factors affecting seed germination. Fruit 

ripening - metamorphic changes ï climacteric and non-climacteric fruits ï hormonal 

regulation of fruit ripening (ethrel, CCC, polaris, paclobuterazole). 

Unit 2. Growth and development, definition, determinate and indeterminate growth, 

monocarpic and polycarpic species with examples. Measurement of growth, growth analysis 

growth characteristics, definitions and mathematical formulae. Crop water relations, 

physiological importance of water to plants, water potential and its components, 

measurement of water status in plants. Transpiration, significance, transpiration in relation to 

crop productivity, water use efficiency, WUE in C3, C4 and CAM plants. Factors effecting 

WUE.  

Unit 3. Photosynthesis, Energy synthesis, significance of C3, C4 and CAM pathway, 

relationship of photosynthesis and crop productivity, photorespiration; Factors affecting 

photosynthesis and productivity, methods of measuring photosynthesis, photosynthetic 

efficiency. Translocation of assimilates, phloem loading, apoplastic and symplastic transport 

of assimilates, source and sink concept, dry matter partitioning, harvest index of crops,  

Unit 4. Respiration and its significance, brief account of growth respiration and maintenance 

respiration, alternate respiration ï salt respiration ï wound respiration ï measurement of 

respiration. Nutriophysiology ï definition ï classification of plant nutrients based on quantity, 

function and mobility ï physiology of nutrient uptake ï functions of plant nutrients ï 

deficiency and toxicity symptoms of plant nutrients ï foliar  nutrition ï hydroponics.  

Unit 5. Introduction of photoperiodism and vernalisation in relation to crop productivity ï 

photoperiodism. Plant growth regulators ï occurrence ï biosynthesis ï mode of action of 

auxins, gibberellins, cytokinins, ABA, Ethylen. Novel plant growth regulators, commercial 

application of plant growth regulators in agriculture. Senescence ï physiological and 

biochemical changes and their significance. Post harvest physiology ï seed dormancy ï 

definition ï types of seed dormancy ï advantages and disadvantages of seed dormancy ï 

causes and remedial measures for breaking seed dormancy, optimum conditions of seed 

storage ï factors influencing seed storage (ISTA standards).  

Lecture schedule 

1. Introduction; importance of crop physiology in agriculture 

2. Seed physiology: seed structures; morphological, physiological and biochemical changes 

during seed development 

3. Physiological maturity: morphological and physiological changes associated with 

physiological maturity in crop; harvestable maturity 

4. Seed viability and vigour; factors affecting seed viability and vigour; methods of testing 

seed viability and vigour 

5. Methods of testing seed viability and vigour 



6. Seed germination; utilization of seed reserves during germination; physiological and 

biochemical changes during seed germination ï factors affecting seed germination ï 

7. Seed dormancy : classification of dormancy , causes of dormancy and measures for 

breaking dormancy. 

8. Seed storage: optimum conditions of seed storage and factors influencing seed storage 

(ISTA standards) 

9. Fruit ripening: metamorphic changes, climacteric and non-climacteric fruits, hormonal 

regulation of fruit ripening (use of ethrel, CCC, polaris, paclobutrazol) 

10. Growth and development: definition, determinate and indeterminate growth, monocarpic 

and polycarpic species with examples. 

11. Measurement of growth: growth analysis, importance of growth analysis, growth indices- 

RGR, CGR, NAR, LA, SLA, SLW. 

12. Dry matter production and physiological efficiency, growth curves, mathematical 

expression of growth. 

13. Crop water relation, physiological importance of water to plants, water potential ï 

definition and components of water potential, measurement of water potential. 

14. Transpiration, significance of transpiration, stomatal, lenticular and cuticular 

transpiration, mechanism of transpiration 

15. Transpiration in relation to crop productivity ï WUE in C3, C4 and CAM plants ï factors 

affecting transpiration and WUE ï Antitranspirants. 

16. Photosynthesis: radiant energy , efficiency of plants in converting radiant energy to 

chemical energy. 

17. Plant pigments in relation to photosynthesis, chloroplast structure, chlorophyll forms and 

reaction to light. 

18. Hill reaction, red drop, emersion enhancement effect, two-pigment system, photosynthetic 

phosphorylation and production of assimilatory power. 

19. C3, C4 and CAM pathway ï significances. 

20. Relationship of photosynthesis and crop productivity, significance of photorespiration. 

21. Factors affecting photosynthesis and productivity ï methods of measuring photosynthesis, 

photosynthetic efficiency of plants. 

22. Translocation of assimilates in plants, phloem loading, apoplastic and symplastic 

transport, source-sink relation, dry matter partitioning and harvest index of crops. 

23. Respiration: aerobic and anaerobic, importance and functions of high-energy phosphates. 

24. Glycolysis, Krebs cycle, electron transport systems. 

25. Alternate respiration, salt respiration, and wound respiration, measurement of respiration. 

26. Nutriophysiology, definition, importance and classification of nutrients. 

27. Role of nutrients in plant metabolism, growth and development. 

28. Deficiency and toxicity symptom of nutrients in plants. 

29. Foliar nutrition, hydroponics and significance. 

30. Photoperiodism and vernalisation in relation to flowering. 

31. Plant growth regulators, classification. 

32. Biosynthesis and mode of actions of auxins, Gibberilin, and cytokinins 

33. Biosynthesis and mode of actions of ABA, ethylene, and other growth retardants. 



34. Novel PGR, Commercial application of plant growth regulators in agriculture and 

horticulture 

35. Senescence: definition, classification ï genetic, correlative and environmental ï 

mechanism of senescence. 

36. Abscission ï definition ï mechanism of abscission and significance. 

Practical Schedule 

1. Preparation of solutions. 

2. Growth analysis; calculation of growth parameters 

3. Yield analysis. 

4. Measurement of leaf area by different methods. 

5. Measurement of water status in plant parts. 

6. Measurement of water potential by Chardakovôs dye method 

7. Measuring photosynthetic rate using Portable Photosynthesis system. 

8. Chlorophyll fluorescence and its application. 

9. Measuring light intensity in canopies. 

10. Leaf anatomy of C3, C4 and CAM plants. 

11. Stomata; structure; frequency and index 

12. Identification of plant nutrient deficiency symptoms. 

13. Measurement of transpiration rate. 

14. Detection of NPK deficiencies in plant samples by rapid tissue testing. 

15. Imbibition and Seed germination studies 

16. Seed dormancy- methods of breaking dormancy. 

17. Seed viability and vigour tests 

18. PGRs ï quantification and its effect on plant growth auxins GA 

19. PGRs ï quantification and its effect on plant growth cytokinine 

Suggested Readings 

¶ Devlin R.M. 1979. Plant Physiolgoy II End. Affiliated East West Press, New Delhi 

¶ Noggle G.R. & Fritz G.J. 1992. Introductory Plant Physiology II End. Prentice Hill of 

India (P) Ltd., New Delhi 

¶ Bidwil R.G.S. Plant Physiology II End. Macmillan, Publishing Co., Inc. New York 

¶ Salisburry, F. B. & Ross. C.W. Plant Physiology, CBS Publishers & Distributors, New 

Delhi 

¶ Devlin R. M. and Witham F. H. 1983. Plant Physiology 4th Edn. CBS Publishers and 

Distributors, New Delhi.  

¶ Gupta .N.K and Sunita Gupta.2002. Plant Physiology. Oxford & IBH Publishing 

Co.Pvt.Ltd.NewDelhi.  

¶ Malick ,C.P and Srivastava,A.K.2000.Text book of Plant Physiology.Kalyani 

Publishers,New Delhi. 

 

 



AISECT UNIVERSITY, Hazaribag (JH)   

SEMESTER -IV  

Scheme of Examination 

Department: Agronomy 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABAG 

406 

Practical Crop 

Production (Rice) 

1 (0+0+1) - - - 25 25 50 - 2 hr 

Pattern 

End Sem Practical examination will consist of on-hand practical work, identification and viva 

voce. 

Syllabus 

Practical schedule 

1 Rice-Crop planning-Selection of site for nursery and main field 

2 Nursery raising-land preparation, seed treatment, sowing 

3 Water management, nutrient management and plant protection in the nursery. 

4-5 Preparation of main field- strengthening bunds- ploughing- puddling 

6-7 Organic manure application, basal dose of fertilizers and transplanting 

8-9 Top dressing of fertilizers, water management 

10 Identification of weeds in the field, Number of weeds per unit area 

11 Weed management 

12-13 Identification of pests and diseases, plant protection 

14-16 Growth analysis- collection of destructive samples and determination of leaf area 

(three times) 

17 Harvesting, post harvest handling of produce, storage and marketing of produce 

18 Preparation of balance sheet-Cost benefit analysis 

Note: In addition to practical hours, for certain time bound operations; the students will 

complete the work after the regular class hours. 

 

 

 

 

 

 



AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agronomy 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABAG 

407 

Field Crops II 2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Origin, geographic distribution, economic importance, soil and climatic requirement , 

varieties, cultural practices , harvesting and post harvest handling of pulses, oilseeds, and 

commercial crops (sugar crops, fibre crops, narcotics, and medicinal and aromatic plants)  

Unit 1. Pulses: Chick pea, cowpea, black gram, green gram, red gram, horse gram, lentil, 

French bean, peas, other minor pulses 

Unit 2. Oilseeds: Groundnut, sesamum, soya bean, rapeseed and mustard, sunflower, 

safflower, linseed, other minor oilseeds 

Unit 3. Sugar crops: Sugarcane and sugar beet 

Unit 4. Fibre crops: Cotton, jute, other minor fibre crops 

Unit 5. Narcotics: Tobacco, betel vine 

Medicinal plants: Commercially grown medicinal plants of Jharkhand 

Lecture schedule 

1 Importance of pulses in human nutrition- Chick pea - Origin, geographic distribution, 

economic importance, botany and growth phases, soil and climatic requirements, varieties, 

cultural practices, harvesting 

2 Cowpea - Origin, geographic distribution, economic importance, botany and growth phases, 

soil and climatic requirements, varieties, cultural practices, harvesting. 

3 Red gram, black gram and green gram ïeconomic importance and general cultivation 

aspects 

4 Horse gram, lentil, French bean, peas, other minor pulses (Rajmash, Kesari dhal, faba bean, 

moth bean, rice bean, etc.) ï economic importance 



5 Importance of oil seeds- Groundnut - Origin, geographic distribution, economic 

importance, botany and growth phases, soil and climatic requirements, varieties, cultural 

practices, harvesting. 

6 Sesame - Origin, geographic distribution, economic importance, botany and growth phases, 

soil and climatic requirements, varieties, cultural practices, harvesting 

7 Rapeseed and mustard, soybean, sunflower, safflower, linseed, other minor oilseeds ï 

economic importance 

8 Important sugar yielding crops- sugar beet-economic importance 

9-11 Sugarcane - Origin, geographic distribution, botany and growth phases, soil and climatic 

requirements, varieties, cultural practices, ratooning, harvesting-quality  parameters-

processing- by-products 

12-13 Cotton- Origin, geographic distribution, economic importance, botany and growth 

phases, soil and climatic requirements, varieties, cultural practices, harvesting- quality 

parameters 

14 Jute- Origin, geographic distribution, economic importance, botany and growth phases, 

soil and climatic requirements, varieties, cultural practices, harvesting 

15-16 Tobacco- Origin, geographic distribution, economic importance, botany and growth 

phases, soil and climatic requirements, varieties, cultural practices, harvesting, curing and 

drying 

17 Betel vine ï economic importance, botany and growth phases, soil and climatic 

requirements, varieties, cultural practices, harvesting 

18 Commercially grown medicinal and aromatic plants of JHARKHAND ï Lemon grass, 

palmarosa, vetiver, Kaempferia galanga, Piper longum, Indigofera tinctoria, Asparagus 

racemosus, Holostemma adakodiyen, Plumbago roseus ï Economic importance and General 

cultivation practices 

Practical schedule 

1 Identification and familiarisation of pulse crops 

2 Identification and familiarisation of oilseeds 

3 Identification and familiarisation of sugar crops 

4 Identification and familiarisation of fibre crops, tobacco, betel vine 

5 Identification and familiarisation of important medicinal plants 

6 Problems on seed rate and fertilizer requirements of major crops 

7 Preparation of planting material of major crops - Seed treatment ï Rhizobium inoculation of 

leguminous crops 

8-10 Land preparation and planting of major crops 

11-12 After cultivation operations of major crops 

13-14 Growth and yield measurements 

15 Quality assessment in sugarcane 

16 Quality assessment in cotton 

17 Computation of cost of cultivation 

18 Visit to cotton and sugarcane producing areas/mills 

Suggested Readings 

¶ Agarwal, P.C. 1990. Oilseeds in India. Oxford and IBH, New Delhi  



¶ Balasuramaniyan, P. and Palaniappan, SP. 2003. Principles and Practices of 

Agronomy. Agrobios(India) 

¶ Barnes, A.C. 1964. The Sugarcane. Interscience Publishers, New Delhi 

¶ Chidda Singh, Prem Singh and Rajbir Singh.2003. Modern Techniques of Raising 

Field Crops (2nd ed.). Oxford & IBH , New Delhi. 

¶ Das, P.C. 1997. Oilseed Crops of India, Kalyani Publishers., New Delhi. 

¶ ICAR [Indian Council of Agricultural Research].2006. Hand Book of Agriculture. 

ICAR, New Delhi  

¶ Lekshmikantan, M. 1983. Technology in Sugarcane Growing. Oxford & IBH 

Publishing Co., Pvt. Ltd., New Delhi 

¶ Prasad, R. (ed.). 2001. Field Crop Production. ICAR, New Delhi 

¶ Purseglove, J.W. 1974. Tropical Crops: Dicotyledons. The English Language 

BookSociety and Longman, London 

¶ Purseglove, J.W. 1975. Tropical Crops: Monocotyledons. The English Language Book 

Society and Longman, London 

¶ Thomas, J., Joy, P.P., Mathew, S., Skaria, B.P., Duethi, P.P. and Joseph, T.S. 2000. 

Agronomic Practices for Aromatic and Medicinal Plants. Directorate of Arecanut 

andSpices Development, Kozhikode.  

¶ Yadav, D.S. 1992. Pulse Crops. Kalyani Publishers., New Delhi. 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Animal Husbandry 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABAH 

401 

Livestock 

Production and 

Management 

3 (2+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Introduction - Role of Livestock in Indian Agriculture - Livestock census - Livestock 



development agencies and Programmes in Jharkhand - Common Animal Husbandry terms 

Definition of Breed ï Classification of indigenous and exotic cattle - Breed characteristics of 

Sindhi, Kangayam, Kankrej, Jersey, Holstein Friesian, Brown Swiss, Murrah and Surti. 

Systems of mating ï Importance of cross breeding. Female reproductive system - Oestrous 

cycle-signs of heat - Time of A.I.- Artificial insemination - Merits and demerits ï Methods of 

A.I. - Care & management of pregnant cow ï Gestation period in different species ï 

Parturition - Care and management of new born calf.  

Unit 2. Milk ï Definition - Composition of milk - Factors affecting milk yield and 

composition - Clean milk production - Preservation of milk ï Pasteurization ï Various 

methods ï low temperature long time ï high temperature short time and ultra high 

temperature ï Advantages and disadvantages.  

Unit 3. Nutrition ï Definition ïRation ï Balanced ration - Requirement and importance of 

green fodder - Conservation of fodder ï Hay making - Silage making. Importance health care 

& signs of health in cattle ï Diseases - Classification ï Basic principles in controlling 

infectious and contagious diseases - Common diseases of cattle - Bacterial diseases ï 

Anthrax, Haemorrhagic septicemia, Black Quarter, Tuberculosis, Brucellosis, Mastitis - 

Prevention and control. Viral diseases - Foot and Mouth disease ï Rabies - Prevention and 

control. Non specific diseases - Milk fever ï ketosis - Tympanites.  

Unit 4. Goat farming - Breeds - Indigenous and exotic origin ï Nomenclature alone - of buck, 

doe and kid. Rabbit rearing ï Breeds - Nomenclature alone ï Housing ï Feeding ï Breeding - 

Care and Management. Swine husbandry ï Common breeds - Nomenclature alone ï Housing 

of pigs ï Care and management of sow, boar and piglets - Control and prevention of swine 

diseases - Hog cholera and Foot and Mouth Disease.  

Unit 5. Poultry - DefinitionðPoultry production in India - Common terms in Poultry Science 

- Introduction of systems of poultry rearing - deep litter - cage and backyard systems - 

Brooding and rearing of chicks - Rearing of growers and layers - Broiler rearing - Common 

diseases -symptoms and prevention ï Bacterial - Coryza, Salmonellosis. Viral - Ranikhet 

disease, Infectious Bursal disease. Protozoan ï Coccidiosis ï Vaccination schedule for 

poultry. 

Lecture schedule 

1. Introduction - Role of Livestock in Indian Agriculture - Livestock census 

2. Livestock development agencies and Programmes in Jharkhand 

3. Common Animal Husbandry terms 

4. Definition of Breed ï Classification of indigenous and exotic cattle ï Breed 

characteristics of Sindhi, Kangayam, Kankrej, Jersey, Holstein Friesian, Brown 

Swiss, Murrah and Surti. 

5. Systems of mating ï importance of cross breeding. Female reproductive system 

6. Oestrous cycle - signs of heat-Time of A.I. - Artificial insemination - merits and 

demerits ï Methods of A.I. 

7. Care &management of pregnant cow -Gestation period in different species- 

Parturition- 

8. Care and management of new born calf 

9. Milk - definition ïComposition of milk 

10. Factors affecting milk yield and composition 

11. Clean milk production 

12. Preservation of milk ï Pasteurization ï various methods ï low temperature long time 

ï high temperature short time and ultra high temperature ïadvantages and 

disadvantages. 

13. Nutritionïdefinition-Ration-Balanced ration -Requirement and importance of green 

fodder 

14. Conservation of fodder -Hay making - Silage making. 



15. Importance health care & signs of health in cattle 

16. Diseases-ClassificationïBasic principles in controlling infectious and contagious 

diseases 

17. Common diseases of cattle - Bacterial diseases ï Anthrax, Haemorrhagic septicemia, 

Black Quarter, Tuberculosis, Brucellosis, mastitis - prevention and control. 

18. Common diseases of cattle - Viral diseases-Foot and Mouth disease ï Rabies - 

prevention and control. 

19. Non specific diseases of cattle - milk fever-ketosis-Tympanites. 

20. Goat farming - breeds - indigenous and exotic origin ï Nomenclature alone 

21. Goats - Housing ï feeding -breeding 

22. Care and management of buck, doe and kid. 

23. Rabbit rearing-Breeds - nomenclature alone - Housing ï Feeding ï Breeding - Care 

and Management. 

24. Swine husbandry ï common breeds - Nomenclature alone ï Housing of pigs 

25. Care and management of sow, boar and piglets 

26. Control and prevention of swine diseases - Hog cholera & Foot and Mouth Disease 

27. Poultry - Definition ðPoultry production in India- Common terms in Poultry Science 

28. Introduction of systems of poultry rearing-deep litter-cage and backyard systems 

29. Brooding and rearing of chicks 

30. Rearing of growers and layers 

31. Broiler rearing 

32. Common diseases - symptoms and prevention ï Bacterial - Coryza - Salmonellosis. 

Viral - Ranikhet disease - Infectious Bursal disease. Protozoan - Coccidiosis 

33.  Vaccination schedule for poultry. 

Practical schedule 

1. Body parts of cow 

2. Identification of animals 

3. Instruments used in Animal Husbandry practices 

4. Ageing of cattle 

5. Housing of Cattle 

6. Milking of animals 

7. Physical examination of milk and Determination of Specific gravity 

8. Determination of Fat percentage, Total solids, Solid Not Fat 

9. Legal standards of milk- Determination of adulterants in milk 

10. Common cattle feeds and their classification 

11. Measuring usefulness of feed 

12. Feeding and calculation of feed for Dairy cattle 

13. Body parts and Handling of birds 

14. Classification of Poultry 

15. Housing and management of poultry-visit to poultry farm-culling of unproductive birds- 

Demonstration of vaccination and deworming 

16. Broiler poultry farming and cost benefit analysis 

Suggested Readings 

¶ Banerjee, G.C. 1993. The Text Book of Animal Husbandry. Oxford Book Company, 

CALCUTTA  



¶ Dairy India Year Book 2001. A-25, Priyadarshini Vihar, DELHI.  

¶ Gopalakrishnan, C.A., and Lal, D.M.M., 1992. Livestock and Poultry Enterprises for 

Rural Development. Vikas Publishing House Private Limited,Ghaziabad, U.P., 

¶ ICAR, 2001. A Hand Book of Animal Husbandry. 

¶ Indian Poultry Industry Year Book 1998. A25 Priyadarshini Vihar, DELHI. 

¶ Kadirvel, R., and Balakrishnan, V., 1998. Hand Book of Poultry Nutrition. Madras 

Veterinary College, TANUVAS., CHENNAI-7. 

¶ Maynard, C. and Loosli, S. 1989. Animal Nutrition. Tata Mc Graw Hill Publishing 

Company Limited., NEW DELHI.  

¶ Prabakaran, R., 1998. Commercial Chicken Production. Publisher P.Saranya, 5/2, 

Ramalingam Street, Seven Wells, CHENNAI-1. 

¶ Ranjan, S.K. 1985. Animal Nutrition in Tropics. Vikas Publishing House Private 

Limited, GHAZIABAD, Uttar, Pradesh.  

¶ Sastry, N.S.R., Thomas, C.K. and Singh, R.A. 1982. Farm Animal Management and 

Poultry Production. Vikas Publishing House Private Limited, GHAZIABAD, Uttar 

Pradesh.  

¶ Sukumar De., 1980. Outlines of Dairy Technology. Oxford University Press, DELHI. 

¶ Hand book of Animal husbandry-Indian council of agricultural research publication, 

New Delhi, Third edition, 2002 

 

AISECT UNIVERSITY, Hazaribag (JH)  

Scheme of Examination 

Department: Soil Science and Agricultural Chemistry 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABSC 

404 

Fertilizers and 

Agro-chemicals 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

 

 



Syllabus 

Theory 

Unit 1. Fertilizers ï classifications - manufacturing processes and properties of major 

nitrogenous (ammonium sulphate, urea, calcium ammonium nitrate, ammonium nitrate, 

ammonium sulphate nitrate) -  

Unit 2. Phosphatic (single super phosphate, enriched super phosphate, diammonium 

phosphate, ammonium poly phosphate) - potassic and complex fertilizers - their fate and 

reactions in the soil. Secondary and micronutrients fertilizers - amendments. Fertilizer 

Control Order - fertilizer storage.  

Unit 3. Organic chemistry as prelude to agro chemicals - diverse types of agrochemicals - 

botanical insecticides (Neem), Pyrethrum, Synthetic pyrethroids. Synthetic organic 

insecticides - Major classes - properties and uses of some important insecticides under each 

class.  

Unit 4. Herbicides ï major classes ï properties and uses of 2, 4-D, atrazine, glyphosate, 

butachlor benthiocarb - new classes of compounds - sulfonyl ureas etc.  

Unit 5. Fungicides ï major classes ï properties and uses of carbendazim, carboxin, captan, 

tridemorph and copper oxychloride ï Insecticides Act. Plant growth regulators - mode of 

action - metabolism and detoxification of agrochemicals in plant, soil and animal systems. 

Compatibility of agrochemicals. 

Lecture Schedule 

1. Fertiliser materials - classification, basic principles ï sources -properties and uses 

2. Nitrogenous fertilisers ï Urea , Ammonium sulphate - manufacturing process, properties 

and use 

3. Nitrogenous fertilisers -Sodium nitrate, ammonium chloride, calcium ammonium nitrate, 

ammonium nitrate, ammonium sulphate nitrate manufacturing process, properties and use 

Suitability of different nitrogenous fertilisers for different soils and crops. 

4. Phosphatic fertilisers ï classification, manufacturing process, property and use of single 

super phosphate, triple super phosphate and bone-meal 

5. Phosphatic fertilisers ï basic slag, rock phosphate, dicalcium phosphate manufacture, 

properties and use. Behaviour of phosphatic fertilisers in different soil types and comparative 

fertiliser value of various phosphatic fertilizers 

6. Principles of manufacture of potassic fertilisers, physical and chemical properties in 

relation to their use in various soils 

7. Straight vs complex fertilisers. Manufacturing process, efficiency, properties and use of the 

recent complex fertilisers. Unit value and evaluation of fertilizers. Materials supplying 

secondary nutrients and micronutrients and chelating compounds. Fertiliser control order and 

specifications of fertilizers Amendments. 

8. Soil acidity ïliming materials and its reaction in acidic soils. Liming materials ï methods 

for evaluating the efficiency and the lime requirement. Saline and alkali soils ï amendments 

for reclamation and soil conditioners 

9. Organic chemistry as a prelude to agrochemicals  

10. Types of agrochemicals organic, inorganic, botanicals and synthetic botanicals 

11. Naturally occurring insecticides Botanicals ï Neem, Purethrum, rotenoids and other 

alkaloids and their synthetic analogues 

12. Important classes of chemical insecticides - classification of herbicides ï pre emergence 

and post emergence, selective and non-selective 



13. Herbicides - Important chemical classes - 2,4-D, atrazine, glyphosate, butachlor, 

benthicarb, New classes of compounds Sulfonyl ureaôs etc. 

14. Herbicides ï pyridines and pyrinium salts, triazines and urea derivatives  

15. Classification of fungicides ï copper, sulphur, dithiocarbamates - Fungicides ï  copper 

compounds, dithiocarbamates, sulphur and its compounds ï preparation, toxicity, mechanism 

of action and use 

16. Fungicides ï nitro derivatives of phenol, misc. groups, systemic fungicides, toxicity and 

use. 

17. Plant growth regulators ï compatibility of fertilizers and other agrochemicals. 

18. Behaviour of pesticide in the air, water and soil -Metabolism. Detoxification and bio 

degradation of pesticides in soil, plant and animal systems 

19. Management of pollution. -Insecticide act and regulations 

Practical Schedule 

1. FCO regulations for sampling and analysis and sampling of fertilisers 

2. Estimation of nitrogen in ammonium sulphate and urea 

3. Estimation of nitrogen in urea (continued). 

4. Estimation of ammoniacal nitrogen and nitrate N in ammonium nitrate ï 

5. Estimation of water soluble P2O5 in super phosphate, Estimation of K2O in muriate of 

potash 

6. Estimation of water soluble P2O5 in super phosphate (continued) Estimation of K2O 

content in muriate of potash (continued) 

7. Analysis of complex fertilisers ï estimation of nitrogen and water soluble P2O5 in 

ammonium phosphate. 

8. Estimation of neutralising value of liming material 

9. Analysis of Zinc content of fertilizers. 

10. Rapid tests to detect adulteration in fertilizers 

11. Safe handling and sampling of pesticides for analysis. 

12. Introduction to Argent metric and iodometric titrations and their use in pesticide analysis. 

13. Estimation of active chorine in Bleaching powder. 

14. Estimation of active ingredient in chlorinated hydrocarbon ï Lindane and endosulfan. 

15. Estimation of active ingredient in ï malathion and Metasystox. 

16. Estimation of copper content in in copper sulphate and Phytolan . 

17. Estimation of sulphur content in Sulphur Dust and in wettable Powder. 

18. Use of compatibility charge and guide lines for mixing fertilizers and pesticides 

Suggested Readings 

¶ Gupta,P.K, 1999. Hand book of Soil, Fertilizer and Manure. Agro Botanica, Bikaner. 

¶ Gupta, A.K. 2007. Methods in Environmental Analysis Water, Soil and Air. 2nd Edn. 

Published by AGROBIOS( India) Jodpur  

¶ Mishra, P.C. 1989. Soil Pollution and Soil Organisms. Ashish Publishing House, New 

Delhi.  

¶ Petreezzelli, D & Hefferich, F.G. 1993. Migration and Fate of Pollutants in Soils and 



Subsoils. Verlag, New york.  

¶ Purohit,S.S. 2006. Environmental Pollution Causes, Effects and Control. Published by 

AGROBIOS( India) Jodpur  

¶ Shilpa, S, Varma, H.N and Bhargava, S.K. 2006. Air Pollution and its Impacts on 

Plant growth Published by New India Publishing Agency, New Delhi  

¶ Singh, S.S, 1999. Soil Fertility and Nutrient Management. Kalyani Publishers, New 

Delhi 

¶ Sreeramalu, U.S. ( 1979 ). Chemistry of Insecticides and Fungicides. Oxford & IBH 

publishing Co., New Delhi.  

¶ Tandon, H.L.S.1992. Fertilisers, Organic Manures, Recycleable Wastes and 

Biofertilisers. FDCO, New Delhi  

¶ Ulysses, R. and Johnes, S. 1987. Fertilisers and Soil Fertility. Premtice Hall of India  

Pvt. Ltd., New Delhi  

¶ Yawalkar, K.S., Agarwal, J.P. and Bokdi, S. 1984. Manures and Fertilisers. Agrl. 

Horti. Publishing House, Nagpur 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agricultural Entomology  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABEN 

403 

Pests of Crops 

and Stored Grain 

and their 

Management 

3 (2+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Distribution, biology, nature and symptoms of damage and management strategies of 

insect pests of rice, wheat, maize, sorghum, ragi, coconut, arecanut, cashew  

Unit 2. Insect Pests of mango, banana, pomegranate, guava, sapota, citrus, grapevine, apple, 

sugarcane, cotton,  



Unit 3. Insect pests of pulses, groundnut, castor, gingelly, sunflower. 

Unit 4. Brinjal, bhindi, tomato, moringa, amaranthus, chillies, curry leaf, cruciferous and 

cucurbitaceous vegetables, tapioca, potato, sweet potato, colacasia, pepper, cardamom, 

ginger, turmeric, vanilla, onion, coffee, tea and ornamental and medicinal plants.  

Unit 5. Stored grain pests ï Introduction. Causes of storage losses. Coleopteran and 

lepidopteron,  Pests- biology and damage. Preventive and curative methods of management. 

Lecture schedule 

Distribution, host-range, bionomics, symptoms of damage and management practices for 

major pests of the following crops. 

1-2. Pests of rice ï sap feeders, borers and foliage feeders 

3. Pests of wheat and maize. 

4. Pests of sorghum and ragi 

5. Pests of coconut ï borers and tissue feeders 

6. Pests of coconut ï sap feeders 

7. Pests of areca nut 

8. Pests of cashew 

9-10. Pests of sugarcane ï borers and root feeders, foliage and sap feeders 

11. Pests of cotton ï sap feeders and foliage feeders 

12. Pests of cotton ï bollworms and stem weevil 

13-14. Pests of pulses ï sap feeders, foliage pests, pod and stem borers and leaf miners. 

15-16 Pests of oilseeds - groundnut, sunflower, gingerly and castor 

17. Pests of mango 

18. Pests of citrus 

19. Pests of banana 

20. Pests of guava, pomegranate and sapota 

21. Pests of apple and grapevine 

22. Pests of Brinjal, tomato and chillies 

23. Pests of bhendi and cucurbits 

24. Pests of cruciferous vegetables 

25. Pests of amaranthus and moringa 

26. Pests of tapioca, potato and sweet potato 

27. Pests of onion, ginger and turmeric 

28. Pests of pepper and cardamom 

29- 30. Pests of Coffee and tea 

31. Pests of ornamental and medicinal plants 

32. Pests of stored products- introduction, causes of storage losses 

33. Coleopteran pets of stored products 

34. Lepidoptera pests of stored products 

35. Management of stored product pests ï preventive 



36 Management of stored product pests ï curative 

Practical schedule 

Identification of pests, symptoms of damage, collection and preservation of 

1. Pests of rice 

2. Pests of wheat, maize, sorghum and ragi 

3. Pests of coconut 

4. Pests of areca nut and cashew 

5. Pests of sugarcane, 

6. Pests of cotton 

7. Pests of pulses 

8 Pests of groundnut, sunflower, gingelly and castor 

9. Pests of mango and citrus 

10. Pests of banana guava, pomegranate and sapota 

11. Pests of Brinjal, tomato and chillies, bhendi and cucurbits 

12. Pests of cruciferous vegetables, amaranthus and moringa 

13. Pests of potato, sweet potato and tapioca, 

14. Pests of onion, ginger and turmeric 

15. Pests of pepper and cardamom, Coffee and tea 

16. Pests of ornamentals and medicinal plants 

17. Pests of stored products - Lepidoptera 

18. Pests of stored products - Coleoptera 

Suggested Readings 

¶ Atwal, A. S. 1991. Agricultural Pests of India and South ï East Asia. Kalyani 

Publishers, New Delhi. 529p.  

¶ David, B. V. 2001. Elements of Economic Entomology. Popular Book Depot, Madras, 

536p.  

¶ Ghosh, S. K. Durbey, S. L. 2003. Integrated Management of Stored Grain Pests. 

International Book Distributing Company. 263p.  

¶ Nair, M. R. G. K. 1986. Insects and Mites of Crops in India. Indian Council of 

Agricultural Research, New Delhi. 267p.  

¶ Pradhan, S. 1983. Agricultural Entomology and Pest Control. Indian Council of 

Agricultural Research, New Delhi. 267p.  

¶ Rao, P. A., Mathur, K. C and Pasalu. L. C. 1987. Rice Storage and Insect Pest 

Management. B.R publishers. New Delhi. 187p. 

 

 

 

 

 



AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agricultural Economics 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABEC 

403 

Production 

Economics and 

Farm 

Management 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Production economics- Meaning, definition, nature and scope of agricultural 

production Economics- Basic concepts and terms- technical units-farm firm- plant. resources 

and resource services- fixed and variable resources- flow and stock resources product-

production.  

Unit 2. Production period- production function- continuous and discrete function -short and 

long term production function- choice indicator, slope of a curve concepts of production. 

Production functions: Meaning, definition, types. Laws of returns-Increasing, Constant and 

decreasing.  

Unit 3. Factor product relationship. Determination of optimum input and output. Factor  

relationship- Product relationship. Enterprise relationships- Returns to scale- Meaning, 

definition, importance.  

Unit 4. Time comparison principle- capital productivity analysis. Farm  management. 

Economic principles applied to the organizations of farm business-  

Unit 5. Farm inventory ïMethods of valuation of farm assets- depreciation-meaning - 

methods of computation -Types and systems of farming- Farm planning and budgeting. Farm 

budgeting. 

Lecture schedule 

1-2 Production Economics ï meaning and scope- relation to farm management- farm 

management and other sciences-definition of farm management- Basic terms and concepts of 

Production Economics and farm management. 

3-4 Basic production relationships-factor-product relationship, factor-factor relationship, 



product- product relationship Factor-product relationship- Increasing, constant and decreasing 

returns. Law of diminishing returns-Total product-Average Product ïMarginal product-

Product curves-stages of production ï Determination of profit maximization- illustration ï

Elasticity of production- Return to scale- Types-limitations of the law of diminishing returns. 

5-7 Cost curves- meaning of costs- types of costs- cost function-stages of cost function-

Relationship between cost and revenue function, cost of cultivation, cost of production, 

principle of profit maximization and loss minimization7 Principle of Equi marginal returns-

Importance ïdefinition-illustration, comparison with law of diminishing returns 

8- 9 Factor- factor relationship - marginal rate of substitution- constant, increasing and 

diminishing rate of substitution - isoqaunt- iso-cost lines- properties - principle of resource 

substitution- least cost combination - iso-clines, expansion path and ridge line 

10-11 Product product relationships ïindependent enterprises-joint product complementary- 

supplementary -competitive relationships- Marginal rate of product substitution -constant , 

increasing and diminishing rate of substitution ï production possibility curve- iso revenue 

line-properties- Principle of enterprise combination ïoptimum product combination- isocline- 

Expansion path and ridge line 

12-13 Time comparison principle-importance, explanation, compounding and discounting 

method- Capital productivity analysis- payback period ï Net Present Worth ï Benefit Cost 

ratio ï Internal Rate of Return  

14 Tools of farm management analysis-farm planning-objectives of farm planning, 

characteristics of a good farm plan, techniques of farm planning, budgeting enterprise 

budgeting-partial budgeting and complete budgeting- steps in farm planning and budgeting. 

15-16 Farm inventory ïMethods of valuation of farm assets-cost minus depreciation current 

market price- net selling price - replacement cost minus depreciation and income 

capitalization method- Depreciation-meaning - methods of computation straight line method - 

sum of the years digit method - and declining balance method 

17-18 Classification of farming ïsystems of farming- peasant farming- state farming, 

capitalistic farming - collective farming - and co-operative farming- Types of farming ï 

specialized farming- diversified farming- mixed farming - dry farming and ranching, 

Practical schedule 

1-6 Computation of cost concepts- study the cost of cultivation of major crops in Jharkhand 

namely rice, wheat and  soyabean-preparation of interview schedule- data collection ï 

discussion - presentation 

7-9 Exercise on problems related to farm management principles viz. principles of 

diminishing returns, principle of resource substitution, cost principles, time comparison 

principle, and computation of depreciation 

10-13 Exercise on the preparation of farm inventory, farm planning and budgeting (A 

tentative production plan at the cultivator level will be prepared.) 

14 Computation of depreciation using different methods 

15-16 Exercise on project analysis to study the computation of pay back period, internal rate 

of return, net present worth etc. 

Suggested Readings 

1. Johl,S.S.,Kapur,T.R. 2000. Fundamentals of Farm Business Management. Kalyani 

Publishers, New Delhi  

2. Kahion,A.S.,Singh,K.1992.Economics of Farm Management in India.Theory of 

Practice,Allied Publishers.  



3. Dhondyal,S.P.1987.Farm Management: an Economic Analysis. Friends Publications, 

Meerut.  

4. Gittinger,J.P.1973. Economic Analysis of Agricultural Projects. The Johns Hopkins 

University Press, Baltimore.  

5. Reddy,S.S.,Ram,P.R.,Sastry,T.V.N.,Devi,J.B.2004. Agricultural Economics. Oxford & 

IBH publishing Co. New Delhi. 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Horticulture  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABHO 

404 

Production 

Technology of 

Vegetable Crops 

3 (2+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Importance and scope of vegetable crops in India with special reference to Jharkhand; 

Area, production, productivity of important vegetable crops of Jharkhand; Nutritive value of 

Vegetables; Economic importance and scope of various vegetables in Jharkhand 

Classification - botanical; cultural; thermo, Classification: Classification based on parts used; 

based on soil acidity; duration. Types of vegetable farming- kitchen garden; market garden; 

truck garden; vegetable forcing; vegetable garden for processing; vegetable garden for seed 

production. Systems of vegetable cultivation- traditional and specialized systems; Low-cost 

and high-tech-systems, Nutrition garden, Riverbed system, Glasshouse cultivation and other 

protected systems. Cropping systems and patterns- Vegetables in rice based and coconut 

based cropping systems; mixed cropping, intercropping, relay cropping. Factors affecting 

vegetable production- temperature, light, moisture, soil, Nutrients. Basic principles in 

vegetable production- nursery, sowing and transplanting, care and management ïIrrigation- 

surface, sub-surface and spray irrigations ï Nutrition - essential nutrients, deficiency 

symptoms; Methods of application. 

Unit 2. Problems in vegetable production, Growth regulators: important growth regulators 

and their effects; Methods of application. Plant protection, special precautions in vegetables-



methods of control, rotation, resistant varieties, seed treatments. Vegetable seed production- 

general principles, breeding system, isolation distance, rouging, cultural operations, seed 

standards, packing and storage; Seed production in cool season vegetables, post harvest 

handling- losses; causes and measures to reduce losses; Packing and transport . Marketing of 

vegetables. 

Unit 3. Production technology of warm season vegetable- Importance, origin, taxonomy, 

varieties, cultivation, problems and prospects for Solanaceous crops- tomato, brinjal and 

chilli - Cucurbits- bitter gourd, snake gourd, cucumber, melons, pumpkins, ash gourd, bottle 

gourd, ridge gourd, smooth gourd, watermelon, ivy gourd and Other perennials.  

Unit 4. Leguminous crops- vegetable cow pea, winged bean and other minor crops, okra, 

Leafy vegetables- amaranthus, basella, chekkurmanis Tropical root vegetables- tapioca, sweet 

potato, yams and other minor tubers.  

Unit 5. Production Technology of cool season vegetables- Importance, origin, taxonomy, 

Varieties, cultivation, problems and prospects of potato, Cole crops- cabbage & cauliflower, 

brussels sprout, broccoli, knol-khol; Root crops- carrot, radish, beet and turnip; bulb crops- 

onion, garlic and leek; peas and beans, Salad and Leafy vegetables. 

Lecture schedule 

1 Introduction to the course, importance of vegetable growing in India and Jharkhand in 

particular, area, production, productivity and distribution, average nutritive value of 

vegetables, economic importance and scope of various vegetables in Jharkhand 

2 Classification of vegetables ï types of classification and their bases ï Botanical, cultural, 

thermo classification, classification based on parts used, based on soil acidity &duration  

3 Factors affecting vegetable production- soil, climate, water, nutrients, Basic principles of 

vegetable production 

4 Vegetable nursery, seed and seedlings production, transplanting, care and management, 

irrigation requirements of vegetables ï surface and sub surface irrigation, spray irrigation 

5 Nutrition, essential nutrients, deficiency symptoms, methods of application 

6 Types of vegetable gardens, nutrition garden, market garden, truck garden, vegetable 

forcing, vegetable garden for special purpose and processing, veg. gardens for seed 

production, Hydroponics, aeroponics, Riverbed system, Terrace Garden etc 

7 Problems in vegetable production; role of growth regulators in vegetable production and 

methods of application 

8 Plant protection, special, precautions in vegetables, methods of control, rotation, resistant 

vegetables, seed treatments, etc. 

9 General principles of seed production in vegetables- rouging, isolation distance,  seed 

purity, seed standards, ï breeder seed, foundation seed, certified seed ï packaging and seed 

storage, moisture and temperature 

10 Export of vegetables 

11 Cropping systems and patterns of vegetable based cropping system, vegetables in rice 

based and coconut based cropping system, intercropping, mixed cropping, relay cropping, 

multiple cropping, etc.- Review of the topics covered. 

12 Organic farming in vegetables 

13 Importance, origin, taxonomy, varieties, cultivation, problems and prospects of Tomato 

14 Chilli 

15 Brinjal 



16 Importance, origin, taxonomy, varieties, cultivation, problems and prospects of cucurbits 

17 Bittergourd, snake gourd 

18 Cucumber, Melons, muskmelons 

19 Pumpkins, ashgourd, 

20 Bottle gourd, Ridge gourd, smooth gourd , Watermelon, Ivy gourd 

21 Perennial and other cucurbits 

22 Importance, origin, taxonomy, varieties, cultivation, seed production problems and 

prospects of legumes and minor legumes 

23 Importance, origin, taxonomy, varieties, cultivation, Seed production, problems and 

prospects of bhindi 

24 Importance, origin, taxonomy, varieties, cultivation, problems and prospects of annual 

summer leafy vegetables ï amaranth & others 

25 Importance, origin, taxonomy, varieties, cultivation, problems and prospects of perennial 

cool season vegetables. 

26 Importance, origin, taxonomy, varieties, cultivation, problems and prospects of perennial 

summer vegetables, Research organizations working exclusively on vegetables. Review of 

topics covered 

27 Importance, origin, taxonomy, varieties, cultivation, problems and prospects of cool 

season vegetables-Cole crops-Cabbage & cauliflower 

28 Importance, origin, taxonomy, varieties, cultivation, Seed production problems and 

prospects of Brussels sprout, broccoli 

29 Importance, origin, taxonomy, varieties, cultivation, Seed production problems and 

prospects of knolkhol 

30 Importance, origin, taxonomy, varieties, cultivation, Seed production problems and 

prospects of cool season root vegetables Carrot & radish 

31 Importance, origin, taxonomy, varieties, cultivation, Seed production problems and 

prospects of cool season vegetables-Beet & turnip 

32 Importance, origin, taxonomy, varieties, cultivation, Seed production problems and 

prospects of Bulb Crops-onion, 

33 Importance, origin, taxonomy, varieties, cultivation, Seed production problems and 

prospects of Bulb Crops- garlic,& leek 

34 Importance, origin, taxonomy, varieties, cultivation, Seed production problems and 

prospects of Peas & beans 

35 Importance, origin, taxonomy, varieties, cultivation, Seed production problems and 

prospects of cool season Salad vegetables 

36 Importance, origin, taxonomy, varieties, cultivation, Seed production problems and 

prospects of cool season Leafy vegetables 

37 Glasshouse and other protected systems, Systems of vegetable cultivation, traditional and 

specialized systems, Low cost and high tech. systems 

38 Post harvest losses, phases of loss and measures to reduce the losses, post harvest 

handling, respiration and storage preservation and preservatives used in cool season 

vegetables 

39 Importance, origin, taxonomy, varieties, cultivation, problems and prospects of Tuber 

crops - Review of topics covered 



Practical Schedule 

1 Familiarization of different vegetable crops- through field visits and slide show 

2 Main field preparation and planting of crops as per the list 

3 Preparation of nursery bed, sowing and aftercare 

4 Familiarization of seeds of vegetable crops 

5 Layout of nutrition garden and preparation of crop calendar 

6 Floral biology and varieties of amaranthus 

7 Calculation of fertilizer requirement, application by different methods 

8 After care and management of crops as per the list 

9 Biological pest control measures 

10 Preparation & application of organic manures 

11 Floral biology and varieties of solanaceous vegetables 

12 Floral biology and varieties of cucurbits 

13 Floral biology and varieties of legumes 

14 Floral biology and varieties of okra 

15 Preparation of growth regulator solutions and application 

16 Seed extraction methods 

17 Identification and familiarization of cool season vegetables 

18 Main field preparation and planting of cool season vegetables 

19 Economics of vegetable cultivation 

20 Visit to the farmerôs fields in the vegetable growing areas to study the field problems faced 

by the farmer. 

Suggested Readings 

¶ Bose, T. K. and Som, M. G. 1990. Vegetable crops in India. Naya Prokash, Calcutta.  

¶ Chadha, K. L. 2003. Handbook of Horticulture, ICAR, New Delhi.  

¶ Choudhury, B.1983. Vegetables. National Book Trust, New Delhi. 

¶ Das, P. C.1993. Vegetable crops in India. Kalyani Publishers 

¶ Gopalakrishnan, T. R. 2007. Vegetable Crops. New India Publishing Agency, New 

Delhi. 

¶ Hazra, P. and Som, M. G. 1999. Technology for vegetable Production and 

Improvement. Naya Prokash, Calcutta  

¶ Kallo, G. Tomato. Allied Publishers Pvt. Ltd.  

¶ Peter, K. V. 1998. Genetics and Breeding of vegetables. ICAR, New Delhi. 

¶ Thamburaj, S. and Singh, N. 2005. Vegetables, tuber crops and spices. ICAR, New 

Delhi. 

 

 

 



AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Biotechnology 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABBT 

401 

Principles of 

Plant 

Biotechnology, 

Bio-safety Rules 

and Intellectual 

Property Rights 

3 (2+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Concepts of Plant Biotechnology: History of Plant Tissue Culture and Plant Genetic 

Engineering; Scope and importance in Crop Improvement: Totipotency and Morphogenesis, 

Nutritional requirements of in-vitro cultures;  

Unit 2. Techniques of In-vitro cultures, Micro propagation, Anther culture, Pollen culture, 

Ovule culture, Embryo culture,  

Unit 3. Test tube fertilization, Endosperm culture, Factors affecting above in-vitro culture; 

Applications and Achievements; Soma colonel variation, Types, Reasons: Somatic 

embryogenesis and synthetic seed production technology; Protoplast isolation, Culture,  

Manipulation and Fusion; Products of somatic hybrids and cybrids, Applications in crop  

improvement.  

Unit 4. Genetic engineering; Restriction enzymes; Blotting techniques. Vectors for gene 

transfer ï Gene cloning ï Direct and indirect method of gene transfer.  

Unit 5. Transgenic plants and their applications. DNA finger printing ï DNA based markers ï 

RFLP, AFLP, RAPD, SSR and DNA Probes ï Mapping QTL ï Future prospects. MAS, and 

its application in crop improvement. Bio safety rules and regulations: Rules related to GM 

crops-research, development, field trials, and commercial cultivation. Intellectual Property 

Rights- concepts, Trade related aspects of IPR. Intellectual property and international trade - 

WTO, WIPO, GATT, TRIPS. Protection of plant and animal genetic resources, biological 

materials, gene patenting, and biotechnology related IPR issues - status.  

 



Lecture Schedule 

1. Concepts of Plant Biotechnology 

2. History of plant tissue culture and plant genetic engineering 

3. Scope and importance in crop improvement 

4. Totipotency and morphogenesis 

5 ï 7. Nutritional requirements of in-vitro cultures 

8. Techniques of in-vitro cultures: micro propagation 

9-10. Routes of in vitro propagation ï enhanced release of auxiliary buds, organogenesis, 

embryogenesis. 

11-12. Factors affecting above in-vitro culture; problems, methods to overcome, advantages 

and disadvantages. 

13-14. Anther culture, pollen culture, ovule culture embryo culture 

15-16. Test tube fertilization, endosperm culture applications and achievements 

17-18. Somaclonal variation, types, reasons, applications. 

19. Somatic embryogenesis and synthetic seed production technology 

20. Protoplast isolation, culture. 

21. Protoplast fusion - methods; somatic hybrids and cybrids, applications in crop 

improvement. 

22. Genetic engineering ï principles 

23. Enzymes in recombinant DNA technology, blotting techniques. 

24. Vectors for gene transfer. 

25. Gene cloning - steps involved 

26. Selection of recombinants, markers. 

27. Gene transfer ï direct methods. 

28. Gene transfer - indirect methods. 

29. Transgenic plants and their applications. 

30. DNA finger printing ï DNA based markers ï RFLP, AFLP, RAPD, SSR and DNA Probes 

31. Mapping QTL ï future prospects. 

32. Marker assisted selection (MAS), application in crop improvement. 

33. Bio-safety rules and regulations- Rules related to GM crops-research, development, field 

trials, and commercial cultivation. 

34. Intellectual Property Rights-concepts, trade related aspects. IPR and international trade - 

WTO, WIPO, GATT, TRIPS. 

35. Protection of plant and animal genetic resources, biological materials, gene patenting. 

36. Biotechnology related IPR issues. 

Practical Schedule 

1. Requirements for Plant Tissue Culture Laboratory 

2. Media components and preparations. 

3. Preparation and sterilization of media 

4. Aseptic manipulation and inoculation of various explants. 



5. Callus induction and plant regeneration. 

6. Micro propagation of important crops 

7. Anther culture 

8. Embryo culture 

9. Endosperm culture 

10. Hardening / Acclimatization of regenerated plants. 

11. Somatic embryogenesis and synthetic seed production 

12. Isolation of protoplast; demonstration of culturing of protoplast. 

13. Demonstration of isolation of DNA. 

14. Demonstration of gene transfer techniques, direct methods. 

15. Demonstration of gene transfer techniques, indirect methods. 

16. Demonstration of confirmation of genetic transformation. 

17. Demonstration of gel-electrophoresis techniques. 

18. Practical examination 

Suggested Readings 

¶ Bhojwani, S.S. and M.K. Razdan. 1993. Plant Tissue Culture: Theory and Practice. 

Elsevier Science Publications, Netherlands. 

¶ Chawla, H.S. 2003. Introduction to Plant Biotechnology. Oxford & IBH Publishing 

Co.Pvt. Ltd., New Delhi. 

¶ Lewin, B. 2007. Genes IX. Oxford University Press, Inc., New York. 

¶ Singh, B.D. 1998. Biotechnology. Kalyani Publications, New Delhi. 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Home Science 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABHS 

401 

Food and 

Nutrition 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 



answer all the questions.  

Syllabus 

Theory 

Unit 1. Definition of health nutrition, nutrients and nutritional status. Food- its functions and 

classification - food groups- Food pyramid-Daily food guide-composition and nutritive value 

of common foods. Nutrients, functions, food sources, deficiency & toxicity. Digestion and 

absorption of various nutrients present in foods.  

Unit 2. Recommended dietary allowances of nutrients for various age groups, sex and classes 

of individuals. Balanced diet and its formulation, Food habits and regional variations.  

Unit 3. Common nutritional problems of India and their causes. Assessment of nutritional 

status. Food borne infections and food hygiene.  

Unit 4. Toxicants in foods - Food adulteration. Trends in food production and consumption in 

India. Effect of agricultural practices on the quality of foods.  

Unit 5. Post harvest losses - Need for conservation- Food fortification, enrichment and 

restoration. Nutrition intervention programmes for vulnerable groups. Ensuring food security 

among population. 

Lecture Schedule 

1. Definition of nutrition- nutrients and nutritional status 

2. Food- functions- classification- food groups- food pyramid- daily food guide factors to be 

considered- different age groups-composition and nutritive value of common foods. 

3. Major nutrients- carbohydrate- importance- nature classification functions, digestion and 

absorption of carbohydrate present in foods. sources- deficiency toxicity. 

4. Proteins- Importance- nature- classification-functions- digestion and absorption of proteins 

present in foods- sources- deficiency- toxicity. 

5. Fats - Importance- nature- classification-functions- digestion and absorption of fats present 

in foods- sources- deficiency. 

6. Recommended dietary allowances of nutrients for different age groups and sex. 

Formulation of balanced diet for different age groups and sex. 

7. Vitamins- fat soluble- functions- digestion and absorption- sources- deficiency. 

8. Vitamins- water soluble- functions- digestion and absorption- sources- deficiency. 

9. Micronutrients- functions- deficiency- sources. 

10. Food habits and regional variation- factors affecting 

11. Nutritional problems of India ï causes- PEM- Obesity- clinical symptoms diagnosis- 

management 

12. Assessment of nutritional status- anthropometry biochemical- clinical diet surveys 

determinants of nutritional status of an individual. 

13. Toxicants naturally occurring in foods 

Food adulteration- definition- common food adulterants-prevention. 

14. Effect of Agricultural practices- genetic and environmental factors on the nutritional 

composition of foods. 

15. Post harvest losses- conservation of nutrients- need-methods. Food fortification 

enrichment 

and restoration- objectives- levels of fortification. 



16. Food hygiene- food borne intoxification- bacterial food poisoning. 

17. Nutrition intervention programmes for vulnerable group- Mid day meal programmes.- 

ICDS- Prophylaxis Programmes - Anemia- Vitamin A 

18. Food security- need- factors influencing- methods 

Practical schedule 

1. Planning balanced diets for preschool and school going male and female children of 

different income groups and activity. 

2. planning balanced diets for adolescent boys and girls of different income groups and 

activity . 

3. Planning balanced diets for pregnant and lactating mothers of different income groups and 

activity . 

4-8 Assessment of nutritional status of male and female agricultural labourers through 

anthropometry, diet , clinical and biochemical methods. 

9-12 Assessment of nutritional status of vulnerable groups through anthropometry diet , 

clinical and biochemical methods. 

13. Detection of adulterants in edible agricultural commodities. 

14. Identification of nutrient deficiency disorders among population. 

15-17 Preservation and processing of fruits and vegetables by different methods. 

Suggested Readings 

¶ B.Srilakshmi, Nutrition Science, New age International(p)Ltd, publishers 

¶ M. Swaminathan Essentials of Food and Nutrition Vol. I and II ,Ganesh and 

Company, Madras 

¶ Shakunthala Manay.N and Shadaksharaswamy.M Foods ï Facts and Principles, New 

Age International (p) Ltd Publishers New Delhi 

¶ M. Swaminathan and P K Bhargavan, Ganesh and Company, Madras. 

¶ William C Frazier and Dennis C Westhoft, Food MicroBiology, Tata Mc GrawHill 

Publishing Co. Ltd. New Delhi. 

¶ Sumathi R , Mudambi and Rajagopal M V ,Fundamentals of Foods and and Nutrition, 

New Age International (P) Ltd., New Delhi. 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Social  Sciences  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal 

End 

Sem 

Lab 

Work 

ABSS 

401 

Agricultural 

Journalism (Skill 

3 (1+0+2) 25 10 15 50 50 150 3 hr 2 hr 



Course) Extn. 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 5 objective type 

questions of 05 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 04 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Concept of journalism- meaning and scope- principles of modern journalism- Role of 

mass media in the world today-Radio, film, TV and other mass media.  

Unit 2. Agricultural journalism as a means of mass communication-Agricultural 

publications- Print media news paper-News- definition of news, news value, sources of news.  

Unit 3. Principles of writing feature stories-types of features-Leads, captions and endings-

Magazine articles photo-journalism. Editing ïprinciples and techniques.  

Unit 4. Electronic media for development. Radio, TV and Video. Role of video in transfer of 

technology- 

Unit 5. Effective agricultural advertisement- public relations, e-journalism, media anchoring. 

Lecture Schedule 

1. Journalism Concept, definition, meaning and scope. 

2. Principles of modern journalism, cannons and ethics of journalism 

3. Role of mass media in the world today. Radio, TV and other mass media 

4. Agricultural journalism as a means of mass communication, scope of agricultural 

Journalism 

5. Agricultural publications-books, booklets, brochure, circular, folder etc. 

6. Print media-different types, role in transfer of technology 

7. News-definition, news value news agencies 

8. Writing news stories- principles, inverted pyramid style 

9. Writing feature stories-type of features 

10. Leads, captions and endings-types of leads 

11. Role of modern communication devices in print media 

12. Role of video in transfer of technology 

13. Writing script for radio and TV 

14. Writing for specialized magazines 

15. Principles of advertisement communication 

16. Public relations 

17. Comparative study of strengths and weaknesses of various media of communication 

 



Practical schedule 

1. Collection of various agricultural publications, journals- popular , technical and research 

2&3 Exercises in writing news stories 

4&5 Exercise in writing feature stories 

6&7 Professional writing skills-exercises 

8&9 Practice in gathering information and writing news 

10&11 Practice in photojournalism using analog and digital cameras 

11&12 Practice in videography using analog and digital cameras 

13. Visit to AIR to study the modern electronic communication and satellite communication 

used for information management 

14. Visit to Doordarshan Kendra study the modern electronic communication and Satellite 

communication used for information management 

15&16 Visit to various TV channel studio to study the programme production formats 

17&18 Visit to leading daily offices to study various types of information management 

19. Visit to printing press to study the modern printing process. 

21&22 Visit to news agencies-UNI and PTI to study the pattern of message. receiving, 

storing, treating and transmitting. 

23&24 Visit to advertising agencies to study the advances in advertisement technology. 

25&26 Preparing and presenting radio scripts. 

27&28 Writing TV/video scripts. 

29&30 Hands on exercises on shooting and editing TV scripts. 

31. Visit to Farm Information Bureau. 

32. Visit to Press Information Bureau. 

33. Visit to PRD, Govt. of Jharkhand. 

Suggested Readings 

¶ Ahuja, B.N., 1977, Theory and Practices of Journalism, Surjeet publications, 

NewDelhi. 

¶ Shama, J.K., 2002, Ethics of Journalism in Transition. Authors press publication, 

NewDelhi. 

¶ Loosely, A.E., 1970, The Business of Photo journalism, Local Press London. 

 

¶ Mehta, D.S., 1979, Mass communication and Journalism in India, Allied Publishers 

Pvt. Ltd. Bombay. 

¶ Dôsouza, Y.K., 1999, Function and areas of journalism, Dominant Publishers and 
distribution, NewDelhi. 

¶ Rengaswamy, P., 1995, Journalism in India, Sterly Publishers Pvt. Ltd. NewDelhi. 

 

 

 

 



AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Social Sciences  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABSS 

402 

Visuals and 

Graphic 

Communication 

(Skill Course) 

Extn. 

3 (1+0+2) 25 10 15 50 50 150 3 hr 2 hr 

 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 05 objective type 

questions of 05 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 04 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Visuals in communication ï Planning and design of visual aids.  

Unit 2. Non projected visual aids ï Pictures, Posters, Charts, Graphs, Chalk Board, Magnetic 

Board, Bulletin Board ï Cartoons-Comics ï Wall Newspaper, Exhibitions. Projected visual 

aids ï Projectors, slides, slide projector, overhead projector. 

Unit 3. Cameras ï Digital photography ï Photojournalism ï Movie camera ï Three 

dimensional pictures ï Power point ï Picture shop ï LCD.  

Unit 4. Advertising ï Role and functions ï Corporate and promotional advertising ï 

Advertising agency and media ï Consumer behaviour ï Advertising campaign. Translation of 

ideas into campaign ï Visualization, designing and layout, copywriting ï Types of headlines, 

body copy base lines, slogans, logos and trade marks ï Typography, writing styles, scripting, 

story board.  

Unit 5. Basics of graphic design ï computer graphics ï Image processing ï computer 

animation. Web designing ï World wide web ï Writing good HTML ï Web page design ï 

graphics on the web. 

Lecture schedule 

1. Visuals in information and communication. 

2. Choice of visuals ï Planning for use of visuals ï selecting ï theme of visuals 

3. Layout and design of visual aids. 



4. Visual aids ï Non-projected ï Teaching aids ï Display of visuals ï Flat pictures ï Posters ï        

Diagrams ï Flip chart Flash cards ï Flip book ï Felt boards ï Flannel graphs ï Khaddar 

graphs. 

5. Chalk board ï Magnetic Board ï Bulleting Board ï Combination Board. 

6. Cartoons ï Comics ï Wall Maps ï Wall Newspaper ï Stick Bills ï Exhibitions. 

7. Visual aids ï projected ï projectors ï slide projector ï Slides ï Overhead projector ï 

transparencies. 

8. Cameras-Still cameras ïAutomatic picture taking ï Digital photography ï Photojournalism 

ï Photo features ï Photo essays, Writing captions ï Visual story telling ï Resolution ï 

Compression ï Editing photos ï Sharing photos. 

9. Digital cameras ï digital films ï Getting prints ï Accessories ï Print size versus  image 

dimensions ï Effective mega pixels- Image processing ï Photo image storage ï digital 

negative storage and print processing. 

10. Handling the movie camera ï angle of filming ï length of scenes ï editing the film ï 

three dimensional pictures ï Power Point ï Photoshop ï LCD projector. 

11. Advertising ï Definition, nature and scope of advertising ï Role of advertising ï Societal, 

Communication, marketing and Economics ï Functions of advertising ï Based on target 

audience ï Geographic areas ï Media and purpose. 

12. Corporate and promotional advertising ï Environment, Components ï Advertiser, 

advertising agency and media consumer behaviour. 

13. Latest trends in advertising, conceptualization and ideation ï Translation of ideas  into 

campaigns ï Visualization designing and layout, copywriting ï Types of headlines, body copy 

base lines, slogans logos and trade marks ï Typography, writing styles, scripting, story board 

ï Advertising campaign from conception in execution. 

14. Basics of graphic design ï Definition ï Elements of graphic design process ï Research, a 

source of concept, the process of developing ideas ï Verbal, visual, Combination and 

thematic. 

15. Computer graphics, computer aided design ï presentation graphics ï computer art ï 

Visualization ï Image processing ï Graphics functions ï Colour selection and applications ï 

Computer animation ï Design of animation sequences. 

16.Web Designing ï Introduction to web environment ï World wide web ï Meaning ï 

Writing good HTML ï knowing the audience ï Considering the siteôs purpose ï Designing 

for a variety of displays ï Fixed versus flexible. 

17. Web page design, accessibility ï Alternate displays, web design. 

18. Principles for print designers ï Colour on the web, graphics on the web, typography on 

the web. 

Practical schedule 

1. Planning, Preparation, evaluation and presentation of posters and charts. 

2. Planning, preparation, evaluation and presentation of flannel graphs and bulleting board. 

3. Planning, preparation, evaluation and presentation of transparencies in overhead projector. 

4. Familiarizing digital camera. 

5. Practice in digital photography. 

6. Practice in photo journalism. 

7. Familiarizing the movie camera ï Handicam. 



8. Practice in shooting with Handicam. 

9. Study of Power Point. 

10. Planning, preparation, evaluation and presentation of Power Point slides. 

11. Study of photoshop. 

12. Practice in Photoshop. 

13. Familiarizing and practice in use of LCD. 

14. Familiarizing and practice in use of Lap Top. 

15. Visit to a Government advertising agency. 

16. Visit to a commercial advertising agency. 

17. Conducting a survey to study the perception of farmers towards advertisements in mass 

media. 

18. Content analysis of advertisements on agricultural aspects in various channels of 

television. 

19. Content analysis of advertisements on agricultural aspects in radio. 

20. Content analysis of advertisements on agricultural aspects in newspapers. 

21. Content analysis of advertisements in agricultural aspects in farm magazines. 

22. Visit to a digital studio. 

23. Visit to a TV station. 

24. Practice in graphic design. 

25. Planning, preparation, evaluation and presentation of computer aided graphic designs. 

26. Practice in computer animation. 

27. Practice in designing animation sequences. 

28 to30. Practice in writing good HT ML. 

31 to33 Practice in Web Page design. 

34 to36. Practice in creating a website for an Institution. 

Suggested Reading 

¶ Dahama,O.P. and Bhatnagar,O.P. (1985) Education and Communication for 

Development ï Oxford and IBH Publishing Co. Pvt. Ltd. New Delhi.  

¶ Gerard, J. Tellis. 2004 Effective Advertising, Sage Publications, India Pvt. Ltd., 

Chennai.  

¶ John Maloy, 1996 Mastering Web Design Tools of the Trade from the Industry 

Leaders,  

¶ BPB Publications, New Delhi. 

¶ Mahendramohan 1997 Advertising Management ï Concept and Cases, Tata Mc Graw- 

Hill Publishing Company Ltd., New Delhi.  

¶ Vilanilam,J.V. and Varghese, A.K. 2004 Advertising Basics, Sage Publication India, 

Chennai.  

¶ Xavier, C. 2000 Worldwide Web Design with HTML, Tata Mc Graw-Hill Publishing 

Company Ltd., New Delhi. 

 



AISECT UNIVERSITY, Hazaribag (JH)   

SEMESTER -V 

Scheme of Examination 

Department: Agronomy 

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABAG 

508 

Cropping Pattern 

and Farming 

Systems 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Introduction-importance of system approach in crop production, different cropping 

systems- Terms and definition- Cropping pattern - Multiple cropping and various forms 

advantages and disadvantages- Intercropping- ecological basis of intercropping systems 

types-sequential cropping and crop rotation-planned crop rotation- Mixed farming and 

farming systems. 

Unit 2. Plant interactions- Allelopathy, Annidation-Competition- Measures to minimize 

competition-Criteria for assessment of yield advantage, land use efficiency and monitory 

advantage-LER, RYT, LEC, Relative Crowding Coefficient- Aggressivity, Competition 

Index, Crop Equivalent Yield, Multiple Cropping Index.  

Unit 3. Cropping systems prevalent in Jharkhand-Rice based cropping system, multi-tier 

cropping system- crop cafeteria for multiple cropping- system-Homestead farming in 

Jharkhand. 

Unit 4. Agro forestry ï Silviculture, Agri silviculture, Agri horticulture, Agri silvopastural 

system, Alley cropping, Social forestry- Organic recycling in cropping systems. Important 

cropping systems in India-Wheat based-Maize based-Sorghum based-Red gram based-Cotton 

based.  

Unit 5. Crop planning, crop calendar and cropping scheme preparation-factors affecting 

cropping schemes. Farming systems- components- Livestock- poultry- aquaculture- 

apiculture ïsericulture etc.-Integrated farming system (IFS) models for uplands and low lands 

for sustainable agriculture- Evaluation of farming systems. 

Lecture schedule 

1. Introduction-importance of system approach in crop production. 



2. Different cropping systems-terms and definitions 

3. Multiple cropping and various forms- Inter cropping- ecological basis of intercropping 

systems- types- (Mixed intercropping, row intercropping, relay intercropping and strip 

cropping)- 

4. Sequential cropping and crop rotation ï Planned crop rotation- parallel cropping ï 

companion cropping- -live-mulch farming- trap cropping-catch cropping-contingency 

cropping-cover cropping. 

5. Plant interactions-Allelopathy, annidation-competition. 

6. Competition for solar radiation- nutrients and water- effect- measures to minimize 

competition. 

7-8.Criteria for assessment of yield advantage- LER, RYT, LEC, Relative Crowding 

Coefficient- Aggressively, Competition Index, Crop Equivalent Yield, Multiple Cropping 

Index. 

9. Cropping systems in various parts of Jharkhand-Coconut based multi-tier cropping system- 

crop cafeteria for multiple cropping in coconut 

10. Rice based cropping system Homestead farming. 

11. Important cropping systems in India - Wheat based-Maize based-Sorghum based red gram 

based-cotton based cropping systems. 

12. Agroforestry ïdefinition- Major agro forestry practices- Silviculture, Agri silviculture, 

Agri-horticulture, Silvo-pastoral , Agri- silvopasture- Systems and subsystems- Alley 

cropping, Social forestry. 

13. Multipurpose trees - selection of tree species- trees in home gardens- agro-forestry 

potential of common tree crops- 

14. Organic recycling in rice, and other important plantation crops. 

15. Crop planning, crop calendar- cropping scheme preparation. 

16. Farming systems, definition - components-Live stock- poultry-aqua culture etc. 

17. Integrated farming system models for uplands and low lands. 

18. Precision farming- Evaluation of farming systems. 

Practical schedule 

1. Study of agro climatic classification of India and Jharkhand. 

2.-3. Visit to research stations, central nursery and farmerôs fields to familiarize  with various 

cropping and farming systems. 

4. Familiarization with agro forestry systems. 

5. Identification of tree species suitable for agro forestry systems 

6. Familiarization with shade tolerant crops in tree based cropping systems. 

7. Study of litter decomposition and organic recycling. 

8. Preparation of cropping scheme for irrigated situations. 

9. Preparation of cropping scheme for dry land situations. 

10. Study of existing farming systems in nearby villages. 

11. Preparation of integrated farming system models for wet lands. 

12. Preparation of integrated farming system models for dry lands. 

13. Preparation of integrated farming system models for homesteads. 



14. Evaluation of cropping systems. 

Suggested Readings 

1. Balasubramaniyan, P. and Palaniappan, S.P. 2001. Principles and Practices of 

Agronomy. Agrobios Publishers, Jodhpur 

2. Chatterjee, B.N., Maiti, S. and Mandal, B.K. 1989. Cropping Systems - Theory and 

Practice. Oxford and IBH Publication, New Delhi  

3. Francis, C.A. 1986. Multiple Cropping Systems. Macmillan Publication  

4. Gomez, A.A. and Gomez, K.A. 1983. Multiple Cropping in the Humid Tropics of 

Asia. International Development Centre (IDRC),Ottawa. 

5. Karlen, D.l., Varvel, G.E., Bullock, D.G. and Cruse, R.M. 1994 Crop rotations for the 

21st century. Advances in Agronomy, 53.1-45.  

6. Nair, P.K..R. 1993. An Introduction to Agroforestry. Kluwer, Netherlands.  

7. Palaniappan, S.P. and Sivaraman, K. 1996. Cropping Systems in the Tropics: 

Principles and Management. New Age India (P) Ltd., 

8. Panda, S.C. 2003. Cropping and Farming Systems. Agrobios Publishers, Jodhpur 

9. Papendick, R. I., Sanchez, P.A. and Triplett, G.B. (eds). 1976 Multiple cropping. 

American Society of Agronomy Special Publication No.27.Madison, Wisconsin. 

10. Pathak, PS. and Roy M.M. 1994. Agroforestry Systems for Degraded Lands. Oxford& 

IBH Publishing, New Delhi. 

11. Raman, K.V. and Balaguru, T. 1992. Farming systems Research in India: Strategies 

for Implementation. Pragati Art Printers, Hyderabad, India. 

12. Rangasamy, A.K. Annadurai, Subbiyan, P. and Jayanthi, C. 2002. Farming System in 

theTropics. Kalyani Publishers, Ludhiana 

13. Tejwani, K.G. 1994. Agroforestry in India, Oxford & IBH Pub., New Delhi. 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Plant Breeding and Genetics 

 

Subject 

Code 

 

Subject Name 
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Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 

Sem 

Lab 

Work 

ABPG 

504 

Breeding of 

Crops and 

Intellectual 

Property Rights 

3 (2+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 



one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Breeding objectives and concepts of breeding in self pollinated, cross pollinated and 

vegetatively propagated crops. Origin and distribution of species, wild relatives and forms.  

Unit 2. Breeding of Cereals (rice, wheat, maize, sorghum, bajra). Pulses ( cow pea, red gram, 

green gram, black gram ). Oil seeds ( ground nut, sesame).  

Unit 3. Breeding of Fibers (cotton ), Vegetables ( Tomato, bhindi, chilly,  cucurbitaceous 

).Medicinal plants (thippali, plumbago) Flower crops ( anthurium, orchid,). Fruit crops ( 

mango, banana),  Plantation crops ( Coconut, cashew, rubber, pepper, arecanut, cardamom, 

cocoa ) .  

Unit 4. Breeding procedures for development of hybrids, / varieties of various crops. Idiotype 

concept and resistance breeding ( biotic and abiotic ) . Mechanism of resistance in plants. 

Plant genetic resources- conservation and utilization.  

Unit 5. Biodiversity Act and its implications ï Exchange of germplasm, Material Transfer 

Agreement International treaties on plant genetic  resources. IPR ï definition, concepts, and 

components. - plant breeders rights and farmers rights. UPOV, PPV and FR act. Plant variety 

registration, DUS testing, Benefit sharing. 

Lecture Schedule 

1. Breeding objectives and important concepts of breeding self pollinated crops 

2. Cross pollinated and vegetatively propagated crops 

3. Hardy-Weinberg Law 

4-5 Definition of biometrics, assessment of variability i.e., additive, dominance and epistasis . 

6. Genotype x Environment interaction and influence on yield/performance 

7. Study in respect of origin 

8. Distribution of species, Wild relatives and forms. 

9-10. Breeding methods of Cereals- rice 

11-12 Breeding methods of wheat, maize, sorghum, bajra, 

13. Breeding methods of Pulses -cowpea, redgram, greengram, blackgram 

14. Breeding methods of Oilseeds- Groundnut, sesame, castor etc. 

15. Breeding methods of Fibers - Cotton etc. 

16. Breeding methods of Vegetables -Tomato, bhindi, chilli, cucumbers 

17. Breeding methods of Flowers crops -Anthurium, orchid, heliconia, gladiolus & gerbera, 

marigold 

18. Breeding methods of Fruit crops -mango, banana, papaya 

19-20. Breeding methods of Plantation crops ïcoconut 

21. Breeding methods of cashew 

22 .Breeding methods of rubber 

23. Breeding methods of pepper 



24. Major breeding procedures for development of hybrids / varieties of various crops 

25. Plant Genetic Resources their conservation and utilization in crop improvement 

26.  Ideotype concept in crop improvement 

27-28.Breeding for resistance to biotic and abiotic stresses variability in pathogens and pests 

29. Mechanisms of resistance in plant to pathogens and pests. 

30. Genetic basis of adaptability to unfavourable environments . 

31. IPR- definition, concepts and components. 

32-33.IPR policies and issues in Indian scenario 

34. Case studies of IPR issues. 

Practical Schedule 

1. Emasculation and Hybridization techniques 

2. Handling of segregating generations, pedigree methods 

3. Handling of segregating generations, bulk methods 

4. Handling of segregating generations, back cross methods 

5. Field layout of experiments 

6. Field trials, maintenance of records and registers 

7. Estimation of Heterosis and inbreeding depression 

8. Estimation of Heritability, GCA and SCA 

9. Estimation of variability parameters 

10. Parentage of released varieties/hybrids 

11. Problems on Hardy, Weinberg Law 

12. Study of quality characters 

13. Sources of donors for different characters 

14. Visit to seed production and certification plots 

15. Visit to AICRP trials and programmes 

16. Visit to grow out test plots 

17. Visit to various research stations 

18. Visit to other institutions. 

Suggested Readings 

¶ Banga S S and Banga S K 1996 Hybrid Cultivar Development Narosa Publishing 

House 

¶ Chahal, G.S. and Gosal, S.S. 2002. Principles and Procedures of Plant Breeding. 

Narosa Publishing House, New Delhi 

¶ Fehr, W.R. 1987. Principles of Cultivar Development (2 Volumes). Macmillan 

Publishing Co. New York  

¶ Hancock, J.F. 1989Plant evolution and the origin of crop species Prentice Hall, 

Englewood Cliffs, New Jersey  

¶ Ram, H.H. and Singh, H.G.1986 Crop breeding and geneticsKalyani Publishers, 

Ludhiana  



¶ Singh, B.D. 2002. Plant Breeding. Principles and methods. Kalyani Publishers, New 

Delhi/Ludhiana  

¶ Neal C. Stoskopf, Dwight T. Tomes and B.R. Christie. 2006. Plant Breeding Theory 

and Practice. Scientific Publishers (India). Jodhpur  

¶ Purseglove, J.W. 1978. Tropical Crops Monocotyledons. Vol-1 & Vol-2 New Art 

Printing Co Pte Ltd.  

¶ Purseglove, J.W. 1978. Tropical Crops Dicotyledons. Vol-1 & Vol-2 New Art Printing 

Co Pvt Ltd.  

¶ Sharma, J.R. 1989. Principles and Practice of Plant Breeding Tata Mc Graw ï Hill  

Publishing Company Limited, New Delhi 

¶ Intellectual property laws containing acts and rules .2005 P 947.Universal law 

publishing company 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Soil Science and Agricultural Chemistry  

 

Subject 

Code 

 

Subject Name 
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Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 
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Work 

ABSC 

505 

Soil Chemistry, 

Soil Fertility and 

Nutrient 

Management 

3 (2+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Soil as a source of plant nutrients - essential and beneficial elements - criteria of 

essentiality - forms of nutrients in soil - mechanisms of nutrient transport to plants- factors 

affecting nutrient availability to plants. Nutrient uptake mechanisms.  

Unit 2. Metabolic functions - deficiency and toxicities of nutrients - measures to overcome 

deficiencies and toxicities. Problem soils ï acid, salt affected and calcareous soils, 

characteristics, nutrient availabilities.  

Unit 3. Reclamation ï mechanical, chemical and biological methods. Fertilizer and 



insecticides and their effect on soil water and air. Irrigations water ï quality of irrigation 

water and its appraisal - Indian standards for water quality. Use of saline water for 

agriculture.  

Unit 4. Soil fertility ï Different approaches for soil fertility evaluation. Methods ï Soil 

testing ï Chemical methods - critical levels of different nutrients in soil. Plant analysis ï 

DRIS methods - critical levels in plants - rapid tissue tests - Indicator plants ï biological 

method of soil fertility evaluation. Soil test based fertilizer recommendations to crops.  

Unit 5. Nutrient use efficiency - Factors influencing nutrient use efficiency (NUE) in respect 

of N, P, K, S, Fe and Zn fertilizers. Nutrient cycles, N, P, K and S. Source, method and 

scheduling of nutrients for different soils and crops grown under rainfed and irrigated 

conditions. 

Lecture schedule 

1. Soil as a source and storehouse of nutrients. 

2. History and development of soil fertility studies 

3. Arnonôs criteria and different forms of nutrients 

4. Essential and beneficial elements in plant nutrition. 

5. Forms of nutrient in soil and factors affecting availability of nutrients 

6. Mechanism of nutrient transport to plant roots ï ion uptake and ionic status of plants 

nutrient absorption ï Carrier theory 

7. Ion pumps - Active and passive transport - ion antagonism and synergism 

8. Metabolic functions of elements in plants 

9. Metabolic functions ï Continued - 

10. Deficiency and toxicity symptoms of elements in plants 

11. Measures to overcome deficiency and toxicity and regulations by plants. 

12. Problem soils ï a broad perspective - distribution - Problems in nutrient availability 

13. Acid soils ï sources, factors affecting, active acidity and potential acidity- Acid sulfate 

soils ï genesis ï formation 

14. Reclamation - mechanical chemical and biological. - Liming materials ï neutralising 

value, limestone reactions in soil, and lime requirement 

15. Saline, saline sodic soils and calcareous ï characteristics ï 

16. Reclamation of saline soils and sodic soils - mechanical - chemical and biological 

17. Gypsum requirement of sodic soil and leaching requirement of saline soils 

18. Management of saline sodic soils and reclamation of calcareous soil 

19. Fertilizers and pesticides ï effect on soil water and air quality. 

20. Quality of irrigation water and its appraisal- undesirable problems in water due to the 

accumulation of salts 

21. Parameters for assigning the quality of irrigation water ï SAR, RC, ESP, RSC. 

22. Indian Standards for water quality - use of saline water for agriculture ï conjunctive use. 

23. Soil fertility ï different approaches for soil fertility evaluation 

24. Chemical methods ïSoil testing -Critical level of nutrients in soils 

25. Tracer techniques and EUF for soil fertility evaluation 

26. Soil test based fertilizer recommendation to crops 



27. Chemical methods ïplant analysis ï DRIS -Critical levels in plants - Rapid tissue tests ï 

Indicator plants - Leaf colour chart - SPAD meter 

28. Biological methods and recent trends in soil fertility evaluation 

29. Nutrient use efficiency ( NUE) ï Conceptsïfactors influencing NUE in respect of N, P,K, 

S, Fe and Zn fertilizers. 

30. Role of soil organic matter in maintenance of soil fertility. 

31. Nutrient cycles in soils ï Nitrogen cycle ï atmospheric N, plant and animal organic N, 

ammonification, nitrification and de-nitrification 

32. Nitrogen fixation, non symbiotic and symbiotic-Role of blue green and azolla Nitrogen 

fixation ï Major reactions involved in n fixation 

33. Phosphorus cycle ï organic and inorganic forms of P ï rock phosphate sediments, release 

of P in soil. 

34. Dynamics of Potassium in soil. 

35. Sulphur cycle ï organically bound sulphur, oxidation under aerobic conditions, role of 

chemitrophic bacteria. 

36. Chemical and biochemical implications of different nutrient cycles in soil fertility 

37. Sources, method and scheduling of nutrient for different soils and crops grown under rain 

fed and irrigated condition. 

38. Integrated nutrient management 

Practical schedule 

1. Introduction to Analytical Instruments. 

2. Principles of pH meter Conductivity meter colorimeter and flame photometers (AES and 

AAS) 

3. Principles Preparation of soil samples for analysis 

4. Determination of pH and electrical conductivity in soil 

5. Estimation of organic carbon by Walkley and black method 

6. Determination of available nitrogen in soil 

7. Determination of available phosphorus in soil 

8. Determination of available potassium in soil 

9. Determination of available Sulphur in soil 

10. Determination of available Zinc in soil 

11. Determination of exchangeable cations 

12. Estimation of CEC by sum of cations 

13. Determination of AEC 

14. Determination of Lime requirement and Gypsum requirement 

15. Collection and preparation of plant samples for analysis 

16. Dry ashing of plant material and Wet digestion of plant material 

17. Determination of N in plant sample 

18. Determination of P in the plant material 

19. Determination of K in the plant material 



Suggested Readings 

¶ Donahu, L. R., Miller, W. R. and Shickuluna, 1977. Soils. Prentice Hall of India Pvt. 

Ltd., New Delhi  

¶ Mengel, K.J. and Kirkby, A. 1978. Principles of Plant Nutrition. International Potash 

Institute, Switzerland  

¶ Nyle.C. Brady 1995. The Nature and Properties of Soils. 10th Edn. Printice Hall India 

pvt. Ltd. New Delhi  

¶ Raymond W Miller and Roy L. Donahue. 1992. Soils and Introduction to Soils and 

Plant Growth. 6th edn. Printice Hall India pvt. Ltd. New Delhi  

¶ Robert .M. Devlin and Francis H. Witham 1986. Plant Physiology. 4th Edn. CBS 

Publishers and Distributors New Delhi.  

¶ Fundamentals of Soil Science. Published by Indian Society of Soil Science, IARI New 

Delhi, 2002  

¶ Wild, A. 1988. Russelôs Soil Conditions and Plant Growth. ELBS Publications 

 

 

AISECT UNIVERSITY, Hazaribag (JH)  

Scheme of Examination 

Department: Agricultural Economics 

 

Subject 
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Subject Name 
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Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
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nal. 

End 
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Work 

ABEC 

504 

Agricultural 

Marketing, Trade 

and Prices 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Agricultural marketing: concepts and definition-Scope and subject matter-Market and 

marketing-meaning-definitions-elements of a market-classification- 

Unit 2. Agricultural marketing - Approaches-functional (exchange, institutional and 

commodity)-  



Unit 3. Producerôs surplus- meaning-types of producers surplus-marketable surplus-marketed 

surplus importance, factors affecting marketable surplus. Marketing channels: Meaning 

definition-channels for different products-marketing efficiency: Meaning-definition 

marketing costs-margins and price spread-factors affecting the cost of marketing- Measures 

to improve marketing efficiency and tools for risk management- cooperative  marketing-

futures trading-contract farming-  

Unit 4. International trade domestic trade vs. International trade- Theories of international 

trade.   

Unit 5. Globalization and liberalization-WTO and AoA- Market access-domestic support-

Export subsidies- EXIM-Policy & ministerial conferences - Agricultural price policy in India- 

objectives ï role of CACP- administered prices. 

Lecture Schedule: 

1 Agricultural Marketing ï concepts and definitions ï scope ï subject matter 

2 Market and Marketing-meaning-definition-elements of a market 

3-4 Classification of market-based on commodity, location, volume of business, time, 

competition 

5-7 Agricultural Marketing-approaches-functional (Exchange function, physical marketing 

function, facilitating functions)-institutional (agencies, channels)-commodity 

8 Producerôs surplus-meaning-types-marketable and marketed surplusimportance-factors 

affecting 

9-11 Marketing efficiency-meaning-definition-estimation of marketing costs/margins for farm 

commodities-measures to improve marketing efficiency and tools for risk management-co-

operative marketing futures trading-contract farming 

12 International trade-Domestic Vs International trade-theories of international trade-theory 

of absolute advantage 

13 Theory of comparative advantage- Leon teifôs paradox 

14 Globalization and Liberalization-WTO-AOA (market access, domestic support, export 

subsidies) 

15 EXIM Policy 2007 - with special emphasis on AEZ. 

16 Agricultural price policy in India-objectives-role of CACP in agricultural price policy-

Administered prices (support price, procurement price, levy price, statutory minimum price, 

issue price) 

Practical schedule 

1 Basic information and statistics related to agricultural marketing 

2 Temporal behaviour of prices of important agricultural commodities in Jharkhand 

3-5 Visit to local agricultural markets and evaluation of their functioning orientation-

finalization of proforma-collection of data and presentations 

6 Visit to co-operative marketing institutions and evaluation of the functioning 

7 Visit to CWC/SWC and evaluation of the functioning 

8 Visit to Central/State Agmark Laboratory and evaluation of the functioning 

9-11 Price spread Analysis 

12 Marketing of organic produce ï Case studies, field visits and evaluation 

13 Agricultural exports from Jharkhand ï Visit to institution/agencies 



14-15 Innovative approaches to Agricultural Marketing ï VFPCK-Contract Farming-SHGs ï 

evaluation and discussion of alternative marketing strategies 

16 Visit to Commodity Exchanges and evaluation of their functioning 

Suggested Readings 

¶ Acharya, S.S., Agarwal, N.L.1987. Agricultural Marketing in India. Oxford and IBH, 

New Delhi.  

¶ Acharya, S.S., Agarwal, N.L.1994. Agricultural Prices and Policy. Oxford and IBH, 

New Delhi.  

¶ Philip, K. 2004. Principles of Marketing. Prentice Hall, New Delhi. 

 

AISECT UNIVERSITY, Hazaribag (JH)   

Scheme of Examination 

Department: Agricultural Engineering  

 

Subject 

Code 

 

Subject Name 

Credits Maximum marks Allotted Duration of 

Exam. 

Theory Practical Total Theo

ry 

Practi

cal 
Major Minor Sessio

nal. 

End 
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Lab 

Work 

ABAE 

503 

Protected 

Cultivation and 

Post-Harvest 

Technology 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Green house technology, Introduction, Types of Green Houses; Plant response to 

Green house environment, Planning and design of greenhouses, Design criteria of greenhouse 

for cooling and heating purposes.  

Unit 2. Green house equipment, materials of construction for traditional and low cost green 

houses. Passive solar green house, green house drying.  

Unit 2. Threshing, threshers for different crops- working principles. Winnowing, Cleaning, 

Different cleaners ï working principles,  

Unit 4. Drying, grain drying, types of drying, types of dryers. Storage, grain storage, types of 

storage structures. Fruits and vegetables cleaning and grading, methods of grading, 

equipment for grading of fruits and vegetables,  



Unit 5. Storage of fruits and vegetables. Size reduction. equipment for size reduction. Food 

quality, measurements, principles, and quality standards. 

Lecture Schedule 

1. Green house technology: introduction, concept & principles- Types of Green Houses; 

classification of green house. 

2. Plant response to green house environment, Temperature and relative humidity control. 

Ventilation and light control. 

3. Planning and design of greenhouses, Design criteria of greenhouse for cooling and heating 

purposes. 

4. Green house equipment, materials of construction for traditional and low cost green 

houses. 

5. Passive solar green house, green house drying- methods & applications. 

6. Threshing: threshers for different crops- working principles. 

7. Winnowing- working principle, Cleaning- principles & properties, effectiveness of 

cleaning, 

8. Different cleaners and separators- length separator, cyclone separator, specific gravity 

separator, colour sorter, separators based on surface texture, working  principles, 

9. Drying, principles, classification- conduction, convection and radiation driers, moisture 

contents, theory of grain drying. 

10. Drying- Constant and falling rate of drying, Calculation on water evaporated from 

material, efficiency of drying. 

11. Types of dryers- mechanical dryers, batch, continuous, mixing and non mixing dryers- 

working principles. 

12. Storage, grain storage, types of storage structures- traditional, improved and modern 

storage structures. 

13. Fruits and vegetables- cleaning and grading, methods of grading, equipment for grading 

of fruits and vegetables. 

14. Storage of fruits and vegetables- Effect of temperature, Relative humidity and gas 

composition, traditional storages, Modified and Controlled atmosphere storage structures. 

15. Size reduction- Principles and equipment for size reduction. 

16. Food quality, measurements- destructive and non destructive methods and principles. 

17. HACCP, GAP, GMP, and quality standards.G74G 

Practical schedule 

1. Study of different types of green houses based on shape, construction and cladding 

materials. 

2. Calculation of air rate exchange in an active summer winter cooling system. 

3. Estimation of drying rate of agricultural products inside green house. 

4. Design of green house 

5. Study of Irrigation methods under green houses 

6. The study of various growing media used in raising of greenhouse crops and their 

preparation and pasteurization/ sterilization. 

7. Visit to commercial green houses. 

8. Study of threshers, their components, operation and adjustments. 



9. Study of winnowers their components, operation and adjustments. 

10. Study of cleaners their components, operation and adjustments. 

11. Study of graders their components, operation and adjustments. 

12. Study of dryers their components, operation and adjustments. 

13. Drying rate and drying efficiency calculations 

14. Study of improved grain storage structure. 

15. Visit to cold storage structure 

16. Visit to grain processing centre 

Suggested Readings 

¶ Chakraverty, A. and D.S.De. 1981. Post harvest technology of cereals and pulses. 

Oxford and IBH Publishing Co., Calcutta. P. 323.  

¶ Mohsenin, N.N. 1970. Physical properties of plant and animal materials, Gordon and 

Breach publishers, New York.p.1206.  

¶ Pande, P.H.1994. Principles of agricultural processing, Kalyani Publishers, Ludhiana, 

p.278.  

¶ Sahay, K.M. and K.K. Singh. 1994. Unit operations in agricultural Processing, Vikas 

Publishing House Pvt. Ltd., New Delhi, p.340. 
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Diseases of field 

Crops and their 

Management 

3 (2+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Economic importance, symptoms, cause, epidemiology, disease cycle and integrated 



management of diseases of  

Unit 1. Rice and wheat. 

Unit 2. Sorghum, bajra, maize, and minor millets, legumes - redgram, bengalgram, 

blackgram, greengram. 

Unit 3. Oilseeds -  castor, soybean., groundnut, sesamum, sunflower, cotton and sugarcane 

Unit 4. Tobacco, Potato. Brinjal, chilli, bhindi 

Unit 5. Solanaceous vegetables , tuber crops, tomato, crucifers, cucurbits, onion, leafy 

vegetables, beans, sweet potato etc.   

Lecture Schedule 

1. Introduction to the study of crop diseases ï economic importance of crop diseases 

symptoms- causal agents - disease cycle ï management. 

2. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of rice- blast, sheath blight, sheath rot. 

3. Economic importance, symptoms, causal organisms, epidemiology and management of 

other diseases of rice - brown spot, false smut, udbatta , foot rot etc. 

4. Bacterial diseases of rice ï BLB and bacterial leaf streak; Viral and phytoplasmal diseases 

- tungro, grassy stunt, yellow dwarf and ragged stunt ; mineral deficiency diseases 

5. Economic importance, symptoms, causal organisms, epidemiology and management of 

wheat rusts 

6. Economic importance, symptoms, causal organisms, epidemiology and management of 

smuts and bunts, powdery mildew, Alternaria leaf blight, and tundu of wheat. 

7. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of millets - sorghum- rusts, smuts, downy mildew, sugary disease, charcoal rot, 

anthracnose, blight, leaf spot and striga.  

8. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of maize- smuts, downy mildew, rust, stalk rot and leaf spot 

9. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of bajra- rusts, smuts, downy mildew and ergot 

10. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of minor millets 

11. Diseases of legumes -economic importance, symptoms, causal organisms, epidemiology 

and management of diseases of pigeon pea ï Phytophthora blight, wilt, sterility mosaic and 

dry root rot 

12. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of black and green gram - Dry root rot, rust and mosaic; gram ï wilt, grey mould and 

Ascochyta blight; lentil ï rust and wilt. 

13. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of oil seeds - groundnut- early and late leaf spot, rust, 

Sclerotium, stem rot, aflaroot disease, 

14. Economic importance, symptoms, causal organisms, epidemiology and management of 

crown rot, seedling rot, seedling blight, pod rot and viral diseases. 

15. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of sunflower ï Sclerotium stem rot, rust, Alternaria blight and head rot 

16. Economic importance, symptoms, causal organisms, epidemiology and management of 



diseases of sesamum - leaf spots and leaf blights, powdery mildew and phyllody. 

17. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of castor ï seedling blight; mustard ï white rust, downy mildew, Sclerotium stem 

rot, Alternaria blight and bacterial rot. 

18. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of soybean- Rhizoctonia blight, pod blight, seed rot, bacterial pustule, seedling blight 

and mosaic. 

19. Economic importance, symptoms, causal organisms, epidemiology and management of 

fungal diseases of sugarcane ï red rot, whip smut, wilt and pineapple disease. 

20. Economic importance, symptoms, causal organisms, epidemiology and management of 

ratoon stunting, grassy shoot, gummosis and other bacterial diseases. 

21. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of cotton - wilt, root rot, anthracnose, grey mildew, black arm and leaf curl: 

22. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of Tobacco ï damping off, black shank, frog eye spot and wild fire. 

23. Economic importance, symptoms, causal organisms, epidemiology and management of 

fungal diseases of potato ï late blight, early blight, wart, black scurf etc. 

24. Economic importance, symptoms, causal organisms, epidemiology and management of 

brown rot and other bacterial diseases of potato. 

25. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of viral diseases of potato. 

26. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of Brinjal - Phomopsis blight and fruit rot, Sclerotinia blight, bacterial wilt, and 

phyllody. 

27. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of chillies ï anthracnose, damping off, bacterial and viral diseases. 

28. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of bhindi ï leaf spot, powdery mildew and yellow vein mosaic. 

29. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of tomato- damping off, late blight, early blight, fruit rot, fungal and bacterial wilt, 

viral and phytoplasmal diseases. 

30. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of cucurbits ï damping off, downy mildew, powdery mildew, anthracnose, and fruit 

rot, wilt, viral and phytoplasmal diseases. 

31. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of cowpea and beans ï collar rot and web blight, Fusarium wilt, rust, powdery 

mildew, anthracnose and Sclerotium blight; 

32. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of crucifers - damping off, downy mildew, black leg, black rot, head rot and leaf 

blight 

33. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of onion- smut, smudge, Alternaria blight, anthracnose. 

34. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of leafy vegetables like amaranthus ïwhite rust and Rhizoctonia leaf blight 

35. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of tuber crops ï cassava ï mosaic, bacterial wilt, leaf spots, sett rot, tuber rot 



36. Economic importance, symptoms, causal organisms, epidemiology and management of 

diseases of sweet potato ï wilt and viral disease complex. 

Practical schedule 

1. Field visits, survey and collection of disease samples 

2 Preservation of disease specimens 

3-4 Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of rice 

5. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of wheat 

6. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of sorghum and maize. 

7. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of bajra and other millets. 

8. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of groundnut, sunflower and sesamum. 

9. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of castor, mustard and soybean. 

10. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of Redgram, greengram, blackgram, bengalgram, beans and vegetable cowpea. 

11. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of Cotton 

12. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of tobacco 

13. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of potato 

14. Study of symptoms, aetiology, host-parasite relationship and specific control measures f 

diseases of solanaceous vegetables 

15. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of bhendi and amaranthus 

16. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of crucifers 

17. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of cucurbits 

18. Study of symptoms, aetiology, host-parasite relationship and specific control measures of 

diseases of tuber crops 

Note:- 1. Record in proper form should be maintained for the practical. 

2. Exercise should be completed in the practical class itself and should be approved by the 

course teacher on the same day . 

3. Each student should submit at the time of final examination a herbarium consisting of 50 

(fifty) well preserved specimen in three instalments during the semester. 

Suggested Readings 

¶ Singh. R.S 2001. Plant Disease management, Oxford and IBH N. Delhi.  

¶ Mehrotra. R. S. Plant Pathology. TATA Mechgrow Hill Pub. Co. N. Delhi.  



¶ Prakasam. V Valluvaparidasan. V., Raguchander, T., Prabhakar, K and 

Thiruvudainambi. S 1997. Field Crop Diseases, A.E publication, Coimbatore.  

¶ Ramakrishnan, T. S. 1971. Diseases of Millets. ICAR.  

¶ Sharma, P. D. 2001. Plant Pathology, Rastogi publications, shivaji Road, Meerut. 

¶ Singh, R. S. 1995. Diseases of Vegetables Crops. Oxford and IBH Publishing Co. 
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Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Definition ï classification ï importance to the state. Origin ï distribution ï area, 

production ï botany, varieties ï climate, soil ï propagation, nursery management ï site 

selection, layout, planting ï crop management including manuring, irrigation, shade 

regulation, harvesting, yield of the following crops: Pepper, cardamom, ginger, nutmeg, 

clove, turmeric, vanilla, cinnamon and all spices. List of seed and herbal spices and minor 

essential oil yielding plants.  

Unit 2. Brief study of the history, importance and scope of medicinal and aromatic plants, 

management of nurseries, soil and climatic requirement, land preparation, intercultural 

practices and harvesting of the following medicinal and aromatic plants: Medicinal plants : 

Rauvolfia, Catharanthus, opium, digitalis, dioscorea, solanum, acorus, senna, neem, 

cinchona, Kaempferia, long pepper, Plumbago, Indigofera and ocimum 

Unit 3. Aromatic plants (essential oil yielding crops) History, importance, problems and 

scope of cultivating aromatic crops, cultivation, active principles and uses of the following 

plants: Mints, aromatic grasses (lemon grass, palmarosa, citronella, vetiver), jasmin, tuberose, 



rose, geranium, patchouli, eucalyptus, sandalwood and other minor essential oil yielding 

crops.  

Unit 4. Plantation crops - Importance, origin, distribution area and production ï botany ï 

varieties ï Climate and soil ï site selection ï lay out and planting of coconut, arecanut, oil 

palm, rubber, 

Unit 5. Cashew, tea, coffee and cocoa. 

Lecture schedule 

1. Introduction: Spices, condiments and culinary herbs-definition ï classification ï 

importance  

2. Pepper: Origin ï distribution ï area ï production ï export- botany and varieties. Climate 

and soil ï propagation and nursery management ï site selection, layout and planting of 

standards and pepper. Crop management including manuring ï irrigation ï shade regulation ï 

harvesting. 

3. Ginger : Origin ï distribution ï area, production ï botany ï varieties ï climate & soil. 

4. Ginger : Site selection ï land preparation ï planting ï cultural and manorial practices 

harvesting ï seed rhizome storage. 

5. Turmeric: Origin ï distribution ï area - production - botany- varieties ï climate and soil. 

Site selection ï land preparation ï planting ï cultural and manorial practices ï harvesting ï 

seed rhizome storage ï curing. 

6. Cardamom: Origin ïdistribution ï area ï production ï botany ï varieties. Climate ï soil ï 

propagation ï nursery techniques planting. Mannering - weeding ï trashing ï mulching ï 

irrigation ï shade regulation - harvesting.  

7. Nutmeg & Clove: Origin ï distribution ï area ï production - botany ï propagation ï 

climate and soil ï planting and aftercare ï harvesting. 

8. Cinnamon : Origin ï distribution ï area ï production ï botany -propagation ï climate and 

soil - planting - training & pruning ï cultural practices ï harvesting. 

9. Vanilla: Origin ï distribution ï area ï production ï botany- propagation ï climate and soil - 

planting of standard and vanilla - crop management - flower induction hand pollination ï 

harvesting and processing. 

10. All spice & minor spices: Origin - distribution ï botany ï propagation ï climate soil ï 

planting and aftercare ï harvesting. 

11. History, importance and scope of medicinal plants. Valuable active principles in them. 

Botany, varieties, cultivation, post-harvest handling, active principles and uses of Rauvolfia, 

Catharanthus, Dioscorea, Costus, Solanum. 

12. Opium, Digitalis, Atropa, Cinchona, Senna, Acorus. 

13. Neem, Kaempferia, Indigofera, Long pepper, Plumbago and Ocimum. 

14. History, importance, problems and prospects of aromatic plant cultivation. Botany, 

varieties, planting, management and harvesting of the following crops: 

Lemon grass, Palmarosa, Citronella, Vetiver 

15. Mint, Eucalyptus, Jasmine, Tuberose 

16. Geranium, Patchouli 

17. Sandalwood and Rose 

18. Other minor medicinal and essential oil yielding plants. 

19. Coconut: Importance, origin, distribution area and production ï botany ï varieties ï 



selection of mother palm and production and selection of seedling. Climate and soil ï site 

selection ï lay out and planting. 

2o. Coconut:  Care and management of young and adult palms ï manuring, irrigation, 

moisture conservation ï intercropping ï coconut based cropping system, harvesting ,yield, -

tapping 

21 Arecanut: Importance ï origin ï distribution ï area, production botany and varieties, 

climate and soil ï mother palm selection - nursery technique ï selection of seedlings. 

22. Arecanut: Site selection -land preparation ï layout and planting -management of palms ï 

arecanut based cropping systems- harvesting- yield. 

23. Oil palm: Importance - origin ï distribution ï area ï production -botany and varieties. 

Seed germination and other nursery techniques 

24. Oil palm: Climate and soil - site selection ï layout - planting, management of palms. 

Harvesting, yield. 

25. Rubber: Importance ï origin - distribution ï area, production, botany varieties ï clones ï 

nursery techniques 

26. Rubber: Climate and soil ï site selection- layout and planting - management of plantation. 

27. Rubber : Management of trees before and after commencement of tappingï cover 

cropping ï intercropping ï systems of tapping ï latex stimulation ï plugging mechanism ï 

tapping tools - tapping rest ï slaughter tapping-controlled upward tapping. 

28. Cashew: Importance ï origin ï distribution ï area ï production botany and varieties- 

nursery technique-climate and soil. 

29. Cashew: Site selection ï layout ï planting - high density planting-cultural practices ï 

intercropping - harvesting , yieldï problems and prospects. 

30. Tea: Importance ï origin ï distribution - area ï production - botany - clones. Climate and 

soil ï nursery techniques. Site selection ï land preparation ï layout and planting. 

31. Tea: Shade regulation- climate and soil ïcultural practices ï systems of training and 

pruning ï harvesting , yield. 

32. Coffee: Importance ï origin and distribution ïarea, production -botany and varieties ï 

Nursery techniques ï climate and soil ï  

33. Coffee: Layout and planting- management -training and pruning ï manuring ï irrigation, 

flowering and harvesting, yield. 

34. Cocoa: Importance ï origin ï distribution ï area- production, botany and varieties - 

climate and soil ï nursery techniques. 

35. Cocoa: Layout-land preparation, planting, manuring and other management ï training and 

pruning ï harvesting and yield. 

Practical schedule 

1. Floral biology and identification of varieties, Land preparation and planting of ginger and 

turmeric 

2. Morphology and floral biology of cinnamon & all spice 

3. Identification of minor spices. 

4. Visit to spice gardens. 

5. Cardamom: Morphology ï floral biology ï identification of varieties. 

6. Nutmeg & clove: Morphology ï floral biology ï identification of varieties. 

7. Pepper : Floral biology, identification of varieties and Propagation 



8. Vanilla; Morphology and floral biology ï hand pollination. 

9. Preparation of herbarium of medicinal and aromatic plants. 

10. Visit to herbal garden(s) for identification of important medicinal and aromatic plants. 

11. Study of morphological and botanical features of major medicinal and aromatic plants. 

12. Techniques of propagation and nursery raising of major medicinal and aromatic plants. 

13. Extraction of essential oil from plants. 

14. Visit to Ayurveda research centre and other important stations. 

15. Morphology & Floral biology, mother palm and seedling selection and planting of 

Coconut 

16. Morphology & Floral biology, identification of varieties, sowing, seedling selection and 

planting of Arecanut 

17.  Layout and planting under different systems of planting. 

18. Field visits. 

Suggested Readings 

¶ Chadha, K.L.2001. Hand book of Horticulture, ICAR, New Delhi. 

¶ Nybe, E.V, Mini Raj, N and Peter, K.V.2007. Spices. New India Publishing Agency, 

New Delhi. 

¶ Pruthi.J.S. 1993. Major Spices of India, Crop Management ï Post Harvest 

Technology, ICAR, New Delhi. 

¶ Pruthi, J.S.2001 Minor Spices and Condiments-Crop Management and Post Harvest 

Technology, ICAR, New Delhi, India. 

¶ Atal.C.K. and Kapur.B.M. 1982. Cultivation and utilization of medicinal plants. RRL, 

CSIR, Jammu.Tawi. 

¶ Atal.C.K. and Kapur.B.M. 1982. Cultivation and utilization of aromatic plants. RRL, 

CSIR, Jammu.Tawi. 

¶ Chadha. K.L. and Gupta. R. 1995. Advance in Horticulture Vol. 11 Medicinal & 

Aromatic plants. Malhotra Pub. House., New Delhi. 

¶ Farooqui, A.A., Khan, M.M. and Sreeramu, B.S. 1997. Cultivation of medicinal and 

aromatic crops in India. Naya Prakash, Kolkatta. 

¶ Jain.S.K. 1979. Medicinal Plants. National Book Trust of India, New Delhi. 

¶ Kirthikar.K.R. and Basu.B.D. 1993. Indian Medicinal plants, Vol. 1-4. Lalit Mohan 

¶ Kurian, A and Sankar, M.A.2007. Medicinal Plants. New India Publishing Agency, 

New Delhi. 

¶ Sivarajan, V.V. and Balachandran, I. 1994. Ayurvedic drugs and their plant sources. 

Oxford & IBH Pub. Co. Pvt. Ltd., New Delhi. 

¶ Banerjee.B, 1993. Tea Production and Processing. Oxford & IBH Publishing Co. 

Pvt.Ltd. 

¶ Balasimha, D and Rajagopal, V. 2004. Arecanut, CPCRI, Kasargod,Kerala.. 

¶ Bhaskara Rao.E.V. Nambiar.K.K..N. Nambiar.M.C. and Nair.M.K. (Eds) 1979. 

¶ Monograph on Plantation crops I. Cashew (Anacardium occidentale) CPCRI, 

Kasargod. 



¶ CPCRI, 2003. Coffee guide, Central Coffee Research Institute, Coffee Board, 

Chickamangalur, Karnataka. 

¶ Child .R, 1994. Coconuts (Ed. II), Longman, London. 
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Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Communication ï Meaning, Definition, Models, Elements and their Characteristics, 

Types and Barriers in communication.  

Unit 2. Communication Skills: Structural and functional grammar; meaning and process of 

communication, verbal and non-verbal communication; 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, précis writing, 

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

speaking.  

Unit 3. Extension Teaching methods ï Meaning, Definition, Functions and Classification. 

Individual contact methods ï Farm and Home visit, Result Demonstration, Field trials ï Meaning, 

Objectives, Steps, Merits and Demerits. Group contact methods ï Group discussion, Method 

demonstration, Field Trips ï Meaning, Objectives, Steps, Merits and Demerits. Small group 

discussion techniques ï Lecture, Symposium, Panel, Debate, Forum, Buzz group, Workshop, 

Brain Storming, Seminar and Conference. Mass contact Methods ï Campaign, Exhibition, Kisan 

Mela, Radio & Television ï Meaning, Importance, Steps, Merits & Demerits. Factors influencing 

selection of Extension Teaching Methods and Combination (Media Mix) of Teaching methods.  

Unit 4. Innovative Information sources ï Internet, Cyber Cafes, Video and Tele conferences, 



Kisan call centres, Consultancy clinics. Agricultural Journalism ï Meaning, Scope and 

Importance, Sources of news, Types, Merits and Limitations. TOT through distance education 

mode. Diffusion and Adoption of Innovations ï Meaning, Definition, Models of adoption 

Process, Innovation ï Decision Process ï Elements,  

Unit 5. Adopter categories and their characteristics, Factors influencing adoption process. 

Capacity building of Extension Personnel and Farmers ï Meaning, Definition, Types of training, 

Training to farmers, farm women and Rural youth ï FTC and KVK. Gender concerns and TOT 

approaches. Extension Programme Planning ï Meaning, Definitions of Planning, programme, 

Project, Importance, Principles and Steps in Programme Development Process, Monitoring and 

Evaluation of Extension Programmes. 

Lecture schedule 

1. Introduction to course content, and orientation 

2. Communication ïmeaning, definition, concept, importance and special features of 

agricultural communication 

3. levels of communication ï interpersonal, intrapersonal, group, mass communication, 

organisational communication ï elements of communication source, message, channel, 

receiver ï feed back ï an analysis of models of Berlo, Leagans, Shannon and Weever and 

others. 

4. Barriers in communication ï defensiveness in communication- overcoming Barriers. 

communication skill ï verbal and non verbal communication. 

5. Listening skills, writing skills, oral presentation skills 

6. Field diary and lab record, indexing, foot note, bibliographic procedure. Reading and 

comprehension of general and technical articles ï press writing, summarizing abstracting. 

7. Public speaking ï types ï purpose- methods of presentation 

8. Extension teaching methods ï meaning, definition, functions and classification ï ndividual 

contact methods ï farm and home visit, result demonstration, field trials, objectives, steps, 

merits and demerits. 

9. Group contact methods ï method demonstration, field trips, small group discussions, 

lecture, symposium, panel, debate, forum, buzz group workshop, brain storming, seminar and 

conference ï objectives steps, merits and demerits 

10. Mass contact methods ï campaign, exhibition, Kisan mela, Radio and television ï 

meaning, objectives, steps, merits and demerits. 

11. Factors influencing selection of extension teaching methods and combination of (media 

mix) of teaching methods 

12. Innovative Information sources ï Internet, cyber cafes, video and Tele  conferences, 

Kisan call centres, consultancy clinics. 

13. Agricultural Journalism ï meaning, scope and importance, sources of news, types, merits 

and limitations, T O T through distance education mode. 

14. Communication in social system ï Diffusion and adoption ï communication flow models 

ï Key communication and their role in communication 

15. Adopter categories, characteristics of adopter categories and rate of adoption. models of 

adoption process and factors influencing adoption 

16. Capacity building of Extension personnel and farmers- meaning, definition, types of 

training ï training to farmers, farm women, rural youth ï FTC and KVK 

17. Gender concern and TOT approaches ï Extension programme planning ï meaning, 

definition of programme planning, plan, project and its importance ï principles of programme 



planning. 

18. Steps in programme Development process, monitoring and evaluation of extension 

programmes. 

Practical schedule 

1-2 Audio visual aids ï meaning, importance and classification and familiarization of aids. 

3-4 General principles, procedures and preparation of poster, charts and graphs, 

5-6 Projected visual aids, slides, film strip, overhead projector, opaque projection, episcope, 

visualiser, LCD, projector, planning, preparation and presentation 

7. Practice in oral communication, power point presentation and multi media use, handling of 

PA system, LCD etc. 

8. Practice session in listening skills, role taking, writing skills, indexing, bibliographic 

procedures. 

9-10 Presentation of a topic, oral communication ï using ICT 

11-12 Organising group discussion and method demonstration 

13. Writing script for radio and television 

14-15 Collection of basic information from selected Panchayath and conduct of PRA ï 

presentation of report. 

16. Problem identification, prioritization and finding solution ï preparing plan of work and 

calendar of operation 

17-18 Execution of the plan in the area 

Suggested Readings 

¶ Alexander Lewis. (1990) Beyond the facts, A guide to the art of feature writing. Delhi, 

Surjeet Publication 

¶ Blun, A. (1996). Teaching and Learning in Agriculture ï A Guide for agricultural 

education, FAO, Rome, 

¶ Chandrakantan, K and Palaniswamy, (2000). Advances in communication 

Technology, Indian Publishers 

¶ Raydu, C.S., (1993). Media and Communication Management Himalaya Publishing 

House, Mumbai. 

¶ Dahama, O.P. and Bhatnagar, O.P. (2003). Education and Communication for 

Development. Oxford, IBH, New Delhi. 

¶ Flesche, R. (1997). How to write, speak and think more effectively. Happer & Row, 

New York. 

¶ Ray, G.L. (1991). Extension Communication and Management. Naya Prokash, 

Calcutta.  

¶ Rogers, E.M. (1983). Diffusion of Innovations. Free Press, New York. 
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Design and 

analysis of 

experiments 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Introduction. Need for designing an experiment ï Basic principles of 

Experimentation. Practical considerations in field experimentation. Soil heterogeneity, 

Uniformity trials, Size and Shape of Plots and Blocks, Border effects. Methods of analaysis 

of data from designed experiments. Analysis of Variance, assumptions, Construction of 

ANOVA Table, Critical Difference.  

Unit 2. Completely Randomised Design: Layout and Analysis, advantages and limitatons. 

Randomised Block Design: Layout and Analysis, advantages and limitations. Latin Square 

Design: Layout and Analysis, advantages and limitations. Problem data or data that violate 

the assumptions of Analysis of Variance: Transformation of data, Square root, Logarithmic 

and Angular Transformations, Tuckeyôs Test. Statistical control of error through Analysis of 

Covariance. Missing plot techniques in RBD and LSD.  

Unit 3. Factorial experiments, Symmetrical and Asymmetrical factorials. Main effects and 

Interaction effects. Advantages of Factorial Experiments over Single Factor Experiments. 

Analysis of 2n Factorial experiments by Yatesô algorithm. Analysis of data from 

Asymmetrical Factorial experiments.  

Unit 3. Split plot Design ï Layout and Analysis. Strip-plot Design ï Layout and Analysis.  

Unit 5. Experiments in Cultivatorsô fields ï On Farm Trials. 

Lecture Schedule 

1 Introduction ï Important terms and definitions ï Need for designing an Experiment. Basic 

principles of experimentation ï replication, randomization and local control 

2 Practical considerations in field experiments Coping with soil heterogeneity - size and 

shape of plots and blocks ï border effect ï uniformity trials and their uses. 



3 Review on tests of hypotheses ï Analysis of variance ï assumptions ï Construction of 

ANOVA table ï conclusions based on ANOVA. Comparisons based on means ï critical 

difference 

4 Data that violate assumptions of the analysis of variance. Transformations of data ï square 

root, logarithmic and angular transformations. 

5 Completely Randomized Design ï Lay out, analysis, advantages and limitations 

6 Randomized Block Design ï Layout, analysis, choice of No. of blocks, advantages and 

limitations 

7 Latin square designs ï layout, analysis, applications, advantages and limitations 

8 Missing plot techniques in RBD and LSD. 

9 Statistical control of error and analysis of covariance ï computational procedure ï

Applications of ANOVA. 

10 Factorial experiments ï symmetrical and asymmetrical factorials ï Definition of main 

effects and interaction effects. Advantages of factorial experiments over single factor 

experiments ï layout of factorial experiments. 

11 Analysis of 2n factorial experiments ï Yateôs algorithm 

12 Analysis of data from mixed factorial experiments without confounding 

13 Split-plot design ï Lay out, analysis, applications and advantages 

14 Experiments in cultivatorôs field ï experimental design and field layout. 

15 On farm trials and technology generation and technology verification Experiments  

16 Experimental on perennial crops ï design and analysis of data 

17 Progeny row trials. 

18 Compact family block design ï layout and analysis 

Practical Schedule 

1 Layout and analysis RBD 

2 Layout and analysis LSD 

3 Transformation of data and analysis 

4-5 Missing plot technique in RBD and LSD 

6 Analysis of covariance 

7-9 Analysis of data from 2nd
 factorial experiments in RBD. Formation of Yateôs table ï 

formula for calculation of main effects and interaction effects. 

10-11 Analysis of data from 2nd
 factorial experiments in RBD. Formation of Yateôs table ï 

calculation of main effects and interaction effects. 

12 Layout and analysis of split-plot design 

13-14 Analysis of data from progeny row trials and those from compact family block  designs 

15-16 Analysis of data generated from on-farm trials and technology-generation experiments 

17 Analysis of data from experiments in cultivatorôs field 

18 Analysis of groups of experiments- experiments on perennial crops 

Suggested Readings 

¶ Gomez.K.A. and Gomez.A.A. (1993) Statistical procedures for Agricultural Research. 

John Wiley & Sons 



¶ Panse. V.G. and Sukhatme.P.V. (1998) Statistical Methods for Agricultural Workers. 

ICAR Publication  

¶ Snedecor.G.W. and Cochran.W.G. (1992) Statistical Methods. Oxford and IBH 

Publishing Co.  

¶ Rangaswamy. R. (2002) A Text Book of Agricultural Statistics. John Wiley & Sons. 

¶ Cochran.W.G. and Cox.G.M. (1957) Experimental Designs. John Wiley & Sons Inc., 

New Delhi 

¶ Cox. D.R. (1958) Planning of Experiments. Wiley, New York Das.M.N. and Giri.V.V. 

(2003) Design and Analysis of Experiments. New Age International (P) Ltd.  

¶ Federer.W.T. (1967) Experimental Design. Oxford & IBH Pub.Co., New Delhi.  

¶ Fisher.R.A. (1950) Statistical Methods for Research Workers ï 11th Edition. Oliver & 

Boyd, Edinburg.  

¶ Fisher.R.A. and Yates.F. (1948) Statistical Tables for Biological, Agricultural and 

Medical Research. Oliver & Boyd., Edinburg. 
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503 

Behavioural 

skills  Skill 

Course(Extn.) 

3 (1+0+2) 25 10 15 50 50 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 05 objective type 

questions of 05 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 04 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Behaviour- meaning, definitions, dimensions-; Factors affecting behaviour. 

Performance- measuring performance; performance management. Self awareness- need and 

importance, SWOT analysis, Use of JOHARI window concept.  

Unit 2. Goal setting- Features of a good objective; Long term goals and short term goals. 

Interpersonal relationship- Barriers to effective relationship; Steps to improve understanding 

of others; influencing others. Transactional analysis- meaning; study of ego states. 



Assertiveness- Passive behaviour, aggressive behaviour and assertive behaviour; Why and 

how to be assertive; Attitude and behaviour.  

Unit 3. Time management- Importance of time, characteristic features of time; time 

management techniques. Team building- Team Vs Group; Stages of team formation; Group 

dynamics. Decision making- meaning, definitions and steps; Problem solving.  

Unit 4. Presentation skills- Types of presentations; Tips for effective presentations; Audience 

behaviour. Listening- Active listening; Ways to improve listening skills. Memorising- what is 

memory; Techniques of memorizing- Thinking- meaning, tools/instruments,  

Unit 5. Emotional intelligence skills- Feelings and emotions; handling feelings. Motivation- 

internal and external motivation; fear motivation and incentive motivation; motivators and 

demotivators; Achievement motivation. Conflict management and negotiation- Sources of 

conflict; stages of conflict; Conflict management styles and techniques. Stress management- 

What is stress; causes and consequences of stress; Techniques of management of stress. 

Lecture Schedule 

1. Orientation about the course; Behaviour- meaning, definitions, dimensions cognitive, 

conative, and affective; Factors affecting behaviour. 

2. Performance- Efficiency Vs Effectiveness; measuring performance; performance 

management. 

3. Self awareness- need and importance; SWOT analysis; Use of JOHARI window concept. 

4. Goal setting- Goal Vs Objectives; Features of a good objective; Long term goals and short 

term goals. 

5. Interpersonal relationship-Barriers to effective relationship; Steps to improve 

understanding of others; influencing others. 

6. Transactional analysis- meaning; study of ego states- parent, adult and child ego states; 

study of transactions- parallel, crossed and disguised transactions. 

7. Assertiveness- Passive behaviour, aggressive behaviour and assertive behaviour; Why and 

how to be assertive; Attitude and behaviour. 

8. Time management- Importance of time, characteristic features of time; time management 

techniques 

9. Team building- Team Vs Group; Stages of team formation; Group dynamics. 

10. Decision making- meaning , definitions and steps; Problem solving. 

11. Presentation skills- Types of presentations; Steps in presentations; Tips for effective 

presentations; Audience behaviour. 

12. Listening- Active listening; Ways to improve listening skills 

13. Memorising- what is memory; the memory machinery; Techniques of memorizing- 

association, link method, peg system etc. 

14. Thinking- meaning, tools/instruments, convergent thinking and divergent thinking 

creativity 

15. Emotional intelligence skills- Feelings and emotions; handling feelings 

16. Motivation- internal and external motivation; fear motivation and incentive motivation; 

motivators and demotivators; Achievement motivation.  

17. Conflict management and negotiation- meaning; Sources of conflict; stages of conflict; 

Conflict management styles and techniques. 

18. Stress management- What is stress; causes and consequences of stress; Techniques of 

management of stress. 



Practical schedule 

1. Self introduction 

2. Self awareness- SWOT analysis 

3. Self awareness- Johari window 

4. Self rating Questionnaire 

5. Goal setting 

6. Communication exercises-I 

7. Communication exercises-II  

8. Perception exercises 

9. Body language interpretations 

10. Nonverbal communication exercises 

11. Transactional analysis ï Questionnaire 

12. Assertiveness- Questionnaire 

13. Attitude measurement and attitudinal change 

14. Public relations- case analysis 

15. Exercises on techniques of time management 

16. Team building- Broken square 

17. Win- lose game 

18. Management game- Tower building 

19. Decision making- case 

20. Problem solving- exercises 

21. Presentation skill lab-I 

22. Presentation skill lab-II  

23. Presentation skill lab-III  

24. How to face an interview- tips 

25. Listening exercises 

26. Memorising techniques-I 

27. Memorising techniques-II  

28. Thinking skills-exercises on divergent thinking/creativity 

29. Influencing people-role plays 

30. Motivating techniques 

31. Emotional intelligence- exercises 

32. Conflict management ï case analysis 

33. Negotiation ï role play 

34. Stress management exercise-I 

35. Stress management exercise-II  

Suggested Readings 

¶ Aquinas,P.G. (2006). Organisational Behaviour- concepts, realities, application and 



challenges. Excel Books, New Delhi.  

¶ Bidgol Hussain (1989). Decision Support System. Principles and practices. St Paul 

Co.  

¶ David Boddy (2002). Management. An Introduction. Prentice Hall, New Delhi.  

¶ Hersey Pod, K. Blanchard (1985). Management of organizational behaviour. Utilizing 

human resources. Prentice Hall, New Delhi.  

¶ Neil Thompson (2002). People skills, Palgrave Mac Millan, New York.  

¶ Ravi,N. (2000). The Hindu speaks on management. Kasturi & Sons Ltd. Chennai  

¶ Shiv Khera (1998). You can win, Mac Millan India Ltd., Delhi. 
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Government 

Policies and 

Programmes 

related to 

Agriculture (Skill 

Course) Extn & 

Economics 

3 (1+0+2) 25 10 15 50 50 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 05 objective type 

questions of 05 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 04 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Agricultural policy of the state and central governments related to land.  

Unit 2. Agricultural policy of the state and central governments related to labour and seeds. 

Unit 3. Agricultural policy of the state and central governments related to fertilizers, 

irrigation, machinery, technology etc. 

Unit 4. Agricultural policy of the state and central governments related to credit-  

Unit 5. Concept of planned growth- Five Year Plans-Government policies and programs in 



agriculture and rural development. IADP ï IAAP- IWDP- Watershed development 

Programmes- IRDP- NREGP- SGSYetc. Peoplesô Plan- Decentralized planning- current Plans 

ï Agricultural development programmes and schemes of the dept. of Agriculture- liaison with 

Local Self Government - Panchayati raj system and institutions- grama sabha- Preparation of 

plan projects in agriculture. 

Lecture Schedule 

1-2. Introduction to agricultural policies of Jharkhand and of India ï need and importance ï 

National Agricultural Policy in brief. 

3-4 Agricultural policies regarding land ï need and scope for land reforms ï Abolition of 

intermediaries ï Tenancy reforms ï Ceiling on land holdings ï appraisal of land reforms.- 

Size pattern of operational holdings, problem of sub-division and fragmentation of holdings. 

5-6 Agricultural policies regarding labour ï present position of agricultural labour ï 

minimum wages ï abolition of bonded labour ï Recommendations of the National 

Commission on Rural Labour - NREGP 

7-8. Agricultural policies regarding seeds - National Seeds Policy - varietal development and 

plant variety protection - seed production - quality assurance - seed distribution and 

marketing - infrastructure facilities - transgenic plant varieties - import of seeds and planting 

material - export of seeds - promotion of domestic seed industry  

9-10. Agricultural policies regarding fertilizers ï Fertilizer pricing policy ï payment of 

subsidy. Agricultural policies regarding plant protection chemicals ï pesticide production and 

consumption in India - protection of consumers from adverse impacts of pesticides. 

11-12. Agricultural policies regarding irrigation, machinery, technology etc. 

13. Agricultural policies regarding credit ï Co-operatives and rural credit ï Commercial 

banks and rural credit ï Regional Rural Banks ï Lead Bank Scheme ï NABARD. 

14. Agricultural policies of Jharkhand and of India- regarding agricultural products and their 

marketing, export and prices - food security. 

15-16. Concept of planned growth- Five Year Plans-Government policies and programs in 

agriculture and rural development. IADP ï IAAP- IWDP- Watershed development 

Programmes- IRDP- NREGP- SGSY ï Kudumbasree- etc. 

17. Peoplesô Plan- Decentralised planning- current Plans ï Agricultural development 

programmes and schemes of the dept. of Agriculture- liaison with Local Self Government. 

18. Panchayati raj system and institutions- grama sabha- Preparation of plan projects in 

agriculture. 

Practical schedule 

1-3. Evaluating the land reform policy ï studying its implementation and shortcomings ï 

preparation of report and presentation. 

4-6 Evaluating the agricultural labour policy ï studying its implementation and shortcomings 

ï preparation of report and presentation. 

7-9 Evaluating the seed policy ï studying its implementation and shortcomings ï preparation 

of report and presentation. 

10-12 Evaluating the irrigation policy ï studying its implementation and shortcomings ï 

preparation of report and presentation. 

13-15 Evaluating the agricultural credit policy ï studying its implementation and 

shortcomings ï preparation of report and presentation. 

16-19. Evaluating the fertilizer policy ï studying its implementation and shortcomings ï 

preparation of report and presentation. 



20-23. Evaluating the agricultural product marketing policy ï studying its implementation 

and shortcomings ï preparation of report and presentation 

24-26. Evaluating the price support policy ï studying its implementation and shortcomings ï 

preparation of report and presentation. 

27-28. Visit to PRI. Study of its functioning, preparation of report and presentation 

30-31. Visit to  ATMA. Study of their functioning, preparation of report and presentation 

32. Visit to DRDA. Study of its functioning, preparation of report and presentation 

33-34 Visit to IMG. Study of its functioning, preparation of report and presentation 

35-36. Participation in gramasabha- Krishi bhavans- acquaintance with Agrl. programmes of 

the  

Panchayats- State and Central sector schemes- interaction with experts and officials. 

Suggested Readings 

¶ Government of India. Five year Plan Documents. 

¶ Government of India. Economic Survey. Published by Planning Commission (various 

issues)  

¶ Government of India. Economic Review. Published by State Planning Board (various 

issues) 
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Sustainable 

Agriculture and 

Organic farming 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. The concept of sustainability and sustainable development-emerging issues-

Sustainable agriculture- concept themes- differences between conventional, sustainable, and 

alternate agriculture- Various alternate agricultural systems-limitations- Modernization of 

agriculture and its relation to sustainability. Factors affecting ecological balance and 

ameliorative measures- Indian agriculture in terms of availability of natural  resources and 

their carrying capacity.  

Unit 2. Strategies for realizing sustainable agriculture- low vs. high external input agriculture 

(LEIA vs. HEIA) -Natural resource management as a part of sustainable resource 

management ïcrop production practices- animal production practices- Basic ecological 

principles of LEISA ï promising LEISA techniques and practices ï improved manure 

handling ï crop residue management ï strategic use of chemical fertilizers and pesticides ï 

use of traps, repellents and biological control ï water conservation measures ï water 

harvesting ï ITK and farmer cantered techniques and practices 

Unit 3. Organic agriculture-history-concepts- philosophy- objectives, opportunities and 

priorities- Criticisms- Organic farming and food security-Principles of organic farming- Tools 

and practices of organic farming: Planned crop rotation, Green manures and cover  crops, 

Manuring and composting, Multiple cropping, Intercropping in relation to maintenance of 

soil productivity,  

Unit 4. Biological pest control, Biological agents and pheromones ,Control of weeds, 

diseases and insect pests, Sanitation, Tillage and cultivation, Mulching, Fire, Supplemental 

fertilization, Biorational pesticides, Foliar fertilization, Buffers and barriers- Shelterzones- 

Record keeping- Socio-economic impacts; Marketing and export potential -  

Unit 5. Current status of organic farming -Initiatives in India and JHARKHAND- National 



Programme for Organic Production (NPOP) ïOperational structure of NPOP-Accreditation 

agencies- Certification Agencies ï National Standards for Organic Products ( NSOP)-

inspection and certification procedures 

Lecture schedule 

1. The concept of sustainability and sustainable development-emerging issues 

2. Sustainable agriculture- concept themes-environmental health, economic profitability, and 

social and economic equity. Conventional, sustainable, and alternate agriculture- Alternate 

agricultural systems- biodynamic farming, natural farming, organic farming, perm culture, 

homa farming, and other forms limitations. 

3. Modernization of agriculture and its relation to sustainability. Factors affecting ecological 

balance and ameliorative measures-pesticide use concerns- Indian agriculture in terms of 

availability of natural resources and their carrying capacity-  

4. Strategies for realizing sustainable agriculture- Natural resource management as a part of 

sustainable resource management ïcrop production practices- animal production practices-  

5. Low vs. high external input agriculture (LEIA vs. HEIA) - Basic ecological principles of 

LEISA ï promising LEISA techniques and practicesï 

6. Improved manure handling ï crop residue management ï strategic use of chemical 

fertilizers and pesticides ï 

7. Biological control of crops, weeds and diseases- Use of traps, repellants and other non-

chemical methods 

8. Water conservation and water harvesting as a part of sustainable agriculture ï ITK and 

farmer cantered techniques and practices 

9. Good Agricultural Practices(GAP)- GAP certification- EUREPGAP 

10. Organic agriculture-history- concepts- philosophy- objectives- Opportunities and 

priorities- constraints. Implications of organic farming on food security- 

11. Principles of organic farming-biodiversity, diversification and integration of enterprises, 

sustainability, natural plant nutrition, natural pest management, and integrity. 

12. Tools and practices of organic farming: planned crop rotation, green manures and cover 

crops, manuring and composting, multiple cropping, intercropping in relation to maintenance 

of soil productivity, 

13. Biological pest control, biological agents and pheromones ,control of weeds, diseases and 

insect pests, sanitation, tillage and cultivation, mulching, fire, supplemental fertilization, 

14. Bio-rational pesticides, foliar fertilization, buffers and barriers- shelter zones record 

keeping- 

15. Socio-economic impacts; Marketing and export potential ï 

16. Current status of organic farming -Initiatives in India and JHARKHAND- National 

Programme for Organic Production (NPOP) ï 

17. Operational structure of NPOP-Accreditation agencies- Certification Agencies ï 

18. National Standards for Organic Products ( NSOP)-inspection and certification procedures 

Practical schedule 

1. Preparation of enriched farm yard manure 

2. Bangalore method of composting 

3. Coir pith composting 

4. Preparation of vermin-compost 



5. Studies on bio-fertilizers. 

6. Raising green manure crops and cover crops 

7. Plant protection through bio-agents 

8. Use of traps and pheromones 

9. Visit to a biological control laboratory 

10. Visit to urban waste recycling unit; 

11. Visit to poultry and dairy units to study resource allocation, utilization and economics 

12. Visit to an organic farm to study various components and utilization; 

13. to 16. Raising of vegetable crops organically through nutrient, diseases and pest 

management 

17 Ornamental nurseries rising; 

18 Grading, packaging, post harvest management 

Suggested Readings 

¶ Ananthakrishnan, T.N. (ed.) 1992. Emerging Trends in Biological Control of 

Phytophagous insects. Oxford & IBH, New Delhi. 

¶ Chhonkar, P.K. and Dwivedi, B.S. 2004. Organic farming and its implications on 

Indiaôs food security. Fertil. News 49(11): 15-18,21-28,31&38. 

¶ Gaur, A.C. 1982. A Manual of Rural Composting. FAO/UNDP Regional Project 

Document, FAO, Rome. 

¶ Howard, A. 1940. An Agricultural Testament. Oxford University, London. 

¶ Lampin, N. 1990. Organic Farming. Farming Press Books, Ipswitch, U.K. 

¶ Palaniappan, S.P and Anandurai, K. 1999. Organic Farming- Theory and Practice, 

Scientific Pub., Jodhpur. 

¶ Reddy, M.V. (ed.) 1995. Soil organism and Litter decomposition in the Tropics. 

Oxford & IBH, New Delhi. 

¶ Singh, S.P. (ed.) 1994. Technology for Production of Natural Enemies, Project 

Directorate of Biological Control, Bangalore.  

¶ Trivedi, R.N. 1993. A Text Book of Environmental Sciences, Anmol Pub., New Delhi. 

¶ Veeresh, G.K., Shivashankar, K. and Singlachar, M.A. 1997. Organic Farming and 

Sustainable Agriculture, Association for Promotion of Organic Farming, Bangalore. 
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Lab 
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Environmental 

science 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Scope and importance of environmental studies. Natural resources: Renewable and 

renewable resources. Forest, Water, Food, energy and land resources.  

Unit 2. Ecosystems: Definition, concept, structure and functions. Producers, consumers and 

decomposers of an ecosystem. Energy flow in the ecosystem. Types of ecosystems. Bio-

diversity: Definition, classification, threats to biodiversity and its conservation.  

Unit 3. Environmental pollution: Causes, effects and control of air, water, soil, thermal, noise 

and marine pollution. Causes, effects and management of soil nuclear hazards and industrial 

wastes.  

Unit 4. Disaster management, Floods, earthquakes, cyclones and land slides. Social issues 

and the environment, unsustainable to sustainable development.  

Unit  5. The Environment Protection Act, The Air Act, The water Act, The Wildlife 

Protection. Act and Forest Conservation Act. Woman and child welfare, HIV/AIDS and Role 

of information technology on environment and human health. 

Lecture Schedule 

1. Environmental studies- scope and importance 

2. Renewable and non-renewable recourses ï forest, water, food energy and land resources 

3. Conté Renewable recourses ï forest, water, food energy and land resources 

4. Ecosystems ï definition, concept, structure and functions 

5. Ecosystems- types, energy flow - producers, consumers and decomposers 

6. Biodiversity ï definition and classification 

7. Biodiversity ï threats to biodiversity and its conservation 



8. Environmental pollution ï causes and effects ï air and water 

9. Environmental pollution ï soil, thermal noise and marine 

10. Cont.. Environmental pollution ï soil, thermal noise and marine 

11. Soil nuclear hazards and industrial waste ï causes, effects and management 

12. Conté Environmental pollution ï soil, thermal noise and marine 

13. Disaster management ï floods, earthquakes, cyclones and landslides 

14. Conté. Disaster management ï floods, earthquakes, cyclones and landslides 

15. Social issues and environment, unsustainable to sustainable development 

16. Environmental Protection Act ï The Air Act and the Water Act 

17. Wild Life Protection Act and Forest conservation Act 

18. Women and Child welfare, HIV/AIDS, role of information technology on environment 

and human health 

Practical Schedule 

1. Visit to a local polluted site -Collection, processing and storage of effluent ï soil and water 

samples 

2. Demonstration of methane emission from various agro- industrial wastes. 

3. Determination of Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand 

(COD), dissolved oxygen in effluent samples 

4. Allelopathic studies in agro- ecosystems- bioassay using root exudates of Cyperus 

Rotundus 

5. Determination of sound level by using Sound Level Meter and Estimation of respirable and 

non respirable dust in the air by using Portable Dust Sampler 

6. Determination of total dissolved solids (TDS) in effluent samples 

7. Estimation of nitrate content in ground water and determination of the temporary and total 

hardness of water samples 

8. Pesticide residue analysis - collection of samples for monitoring of pesticides 

9. Extraction and clean-up of pesticide residues from various substrates- crop and soil 

samples. 

10. Estimation of pesticide residues by gas-liquid chromatography 

11. Thin layer chromatography and paper chromatography for the detection of some 

Pesticides 

12. Interpretation of residue data for estimation of safety intervals 

13. Extraction and estimation of heavy metals in the soil and water samples collected from 

the polluted area and interpretation of data 

14. Visit to Social Service Organization / Environmental Education Centre, Crop adaptation 

to environmental variations and soil conditions 

15. Identification of plant species in an ecosystem 

16. Plant adaptations- hydrophytes and xerophytes- morphological and anatomical features 

and special adaptations 

17. Estimation of transpiration and water balance in plants and Assessment of chlorophyll 

content of fresh water/ sea water ecosystem 

18. Visit to Social Service Organization / Environmental Education Centre, Crop adaptation 



to environmental variations and soil conditions 

Suggested Readings 

¶ Alloway, A.J. 1990. Heavy metals in soils. John Wiley & Sons, New York.  

¶ Banjerji, S.K. 1993. Environmental Chemistry. Prentice Hall of India Pvt. Ltd, New 

Delhi  

¶ Briggs, D and Courtney, F. 1993. Agriculture and Environment. The Physical 

Geography of Temperate Agriculture System. Longman, London Filter, A.H. and Hay, 

R.K.M. 1987. Environmental Physiology of Plants. 2nd Edn. Academic Press, London  

¶ Hodges, L.1973. Environmental Pollution. 2nd Edn. Holt,, Rinehart and Winston, USA 

¶ Gupta, A.K. 2007. Methods in Environmental Analysis Water, Soil and Air. 2nd Edn. 

Published by AGROBIOS( India) Jodpur  

¶ Katyal, K. and Satake, M. 1990. Environmental Pollution. 2nd Edn. Anmol Publishers, 

New Delhi  

¶ Larcher, W. 1980. Physiological Plant Ecology. Springer- Verlag, New York  

¶ Loomis, R.S and Corner, D.J. 1992. Crop Ecology, Productivity and Management in 

Agricultural Systems. Cambridge University Press  

¶ Mishra, P.C. 1989. Soil Pollution and Soil Organisms. Ashish Publishing House, New 

Delhi.  

¶ Petreezzelli, D & Hefferich, F.G. 1993. Migration and Fate of Pollutants in Soils and 

Subsoils. Verlag, New york.  

¶ Purohit,S.S. 2006. Environmental Pollution Causes, Effects and Control. Published by 

AGROBIOS( India) Jodpur 

¶ Salt, D.E, Smith, R.D. and Ruskin, I. 1998. Phyto Remediation. Annu Rev. Plant 

Physical. Plant Mol. Biol. 49 : 643 - 68.  

¶ Sehgal, J.L. & Absol, I.P. 1994. Soil Degradation in India, Status and Impact. Oxford 

and IBH publishing Co., New Delhi  

¶ Shilpa, S, Varma, H.N and Bhargava, S.K. 2006. Air Pollution and its Impacts on 

Plant growth Published by New India Publishing Agency, New Delhi  

¶ Sukla, R.S. and Chandel, P.S. 1994. Plant Ecology and Soil Science. S. Chand and Co. 

Ltd., New Delhi  

¶ Wild, A. 1994. Soils and the Environment: An Introduction. Cambridge University 

Press 
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Principles of 

Seed Technology 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Introduction to Seed Production, Importance of Seed Production, Deterioration of 

crop varieties, Factors affecting deterioration and their control; Maintenance of genetic purity 

during seed production, Seed quality; Definition, Characters of good quality seed, Different 

classes of seed.  

Unit 2. Production of nucleus & breederôs seed, Foundation and certified seed production in 

maize (varieties, hybrids); Foundation and certified seed production of rice (varieties & 

hybrids); Foundation and certified seed production of tomato, brinjal, chilli and bhindi; Seed 

certification, procedure for seed certification, field inspection and field counts etc.;  

Unit 3. Seed Act and Seed Act enforcement, Central Seed  Committee, Central Seed 

Certification Board, State Seed Certification Agency, Central  and State Seed Testing 

Laboratories; Duties and powers of seed inspectors, offences and penalties; Seed control 

order Seed Control Order 1983, Seed Act 2000 and other issues related to seed quality 

regulation. Intellectual Property Rights, Patenting, WTO, Plant Breeders Rights,  

Unit 4. Seed Drying: Forced air seed drying, principle, properties of air and their effect on 

seed drying, moisture equilibrium between seed and air, Heated air drying, types of air 

distribution systems for seed drying, Seed processing: air screen machine and its working 

principle. Different upgrading equipments and their use, establishing a seed testing 

laboratory; Seed testing procedures for quality assessment, 

Unit 5. Seed treatment, Importance of seed treatment, types of seed treatment, equipment 

used for seed treatment, Seed packing and seed storage, factors affecting seed longevity 

during storage and conditions required for good storage, General principles of seed storage, 

measures for pest and disease control, temperature control, Seed marketing, marketing 

structure, marketing organization; Factors affecting seed marketing. 

 



Lecture Schedule 

1. Introduction to seed production, importance of seed production.  

2. Deterioration of crop varieties, factors affecting deterioration and their control. 

3. Seed quality; definition, characters of good quality seed, different classes of seed, 

maintenance of genetic purity during seed production, 

4. Production of nucleus & breederôs seed, foundation and certified seed 

5. Seed Production in maize (varieties, hybrids); Foundation and certified seed production of 

rice (varieties &hybrids) 

6. Foundation and certified seed production of tomato, brinjal, chilli and bhindi 

7. Seed certification, procedure for seed certification, field inspection and field counts 

8. Seed Act and Seed Act enforcement, Central Seed Committee, Central Seed Certification 

Board, State Seed Certification Agency, Central and State Seed Testing Laboratories 

9. Duties and powers of seed inspectors, offences and penalties 

10. Seed control order: Seed Control Order 1983, Seed Act 2000 and other issues related to 

seed quality regulation. 

11. Intellectual Property Rights, Patenting, WTO, Plant Breeders Rights 

12. Seed Drying: forced air seed drying, principle, properties of air and their effect on seed 

drying, moisture equilibrium between seed and air. 

13. Heated air drying, types of air distribution systems for seed drying 

14. Seed processing: air screen machine and its working principle, different upgrading 

equipments and their use. 

15. Establishing a seed testing laboratory and seed testing procedures for quality assessment 

16. Seed treatment, importance of seed treatment, types of seed treatment, equipments used 

for seed treatment 

17. Seed packing and seed storage, general principles of seed storage, factors affecting seed 

longevity during storage and conditions required for good storage, measures for pest and 

disease control, temperature control 

18. Seed marketing, marketing structure, marketing organizations, factors affecting seed 

marketing. 

Practical Schedule 

1. Seed sampling principles and procedures 

2. Physical purity analysis of field and horticultural crops 

3. Germination analysis of field and horticultural crops 

4. Moisture tests of field and horticultural crops 

5. Viability test of field and horticultural crops 

6. Seed health test of field and horticultural crops 

7. Vigour tests of field and horticultural crops 

8. Seed dormancy and breaking methods 

9. Grow out tests for varietal identification 

10. Visit to seed production plots of rice, chilli and vegetables 

11. Visit to seed processing plants 



12. Visit to seed testing laboratories 

13. Varietal identification in seed production plots 

14. Planting ratios, isolation distance, rouging etc 

Suggested Readings 

¶ Agrawal, P.K. 1994. Principles of Seed Technology Kalyani Publishers, Ludhiana 

¶ Agrawal, R.L. 1990. Seed Technology Kalyani Publishers, Ludhiana 

¶ Agrawal, P.K. and N. Dadlani 1995. Techniques in Seed Science and Technology 

¶ Neal C. Stoskopf, Dwight T. Tomes and B.R. Christie. 2006. Plant Breeding Theory 

and Practice. Scientific Publishers (India), Jodhpur. 

¶ Dahiya, B.S.; Rai, K.N. 1995 Seed Technology Kalyani Publishers, Ludhiana 

¶ Nema, N.P. 1999 Principles of Seed Certification and Testing Allied Publishers Pvt. 

Ltd.,New Delhi. 
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Plant Parasitic 

Nematodes, other 

Non Insect Pests 

and their 

Management 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Plant parasitic nematodes- morphology, anatomy , physiology and classification. 

Nature and symptoms of damage in crops.  

Unit 2. Biology and management of important nematode pests of crops.  

Unit 3. Mites- biology, nature and symptoms of damage on crops. Management of important 

mite pests of crops. Snails and slugs- biology, habits, economic importance and management. 



Unit 4. Rodents - general characters of important species , biology, habits and management.   

Unit 5.Rodenticides, nematicides, acaricides and molluscicides formulations and 

applications. 

Lecture schedule 

1. Introduction to Nematology ï Economic importance of nematodes and classification. 

2. General morphology and anatomy of nematodes. 

3. Taxonomy of nematodes with special reference to plant parasitic nematodes. Role of 

nematodes in complex diseases. Nature of damage caused by nematodes. 

4. General principles of controlling plant parasitic nematodes ï Nematicides. 

5. Biology, nature of damage and control of plant parasitic nematodes of cereals, pulses, 

vegetables. 

6. Biology, nature of damage and control of plant parasitic nematodes of fruit crops, 

sugarcane, coconut and arecanut. 

7. Introduction to acarology ï Role of acarines in agriculture . 

8. Biology, external morphology and general characters of plant parasitic mites. 

9-10 Important phytophagous mites infesting crops in Jharkhand and their nature and 

symptoms of damage 

11 Mite transmission of plant diseases. Management of plant feeding mites  

12 Snails and slugs- habits and habitats, economic importance and management. 

13 Rodents ï general features ï squirrels and porcupines. 

14 Rats and mice ï general features- identifying characters of rats and mice of agricultural 

importance, their habits and habitats. 

15 Rodent management - principles and methods of control-physical, biological and 

mechanical methods.  

16 Rodenticides - acute poisons, chronic poisons, fumigants. Fumigation, baits, baiting and 

rat proofing 

17 Rodent control campaign ï rodent eradication programmes, organisation and 

implementation. 

18 Vertebrate pests-birds and mammals injurious to agriculture, nature of damage and 

control. 

Practical Schedule 

1. Collection of soil and root samples for the extraction of nematodes. 

2 -3 Extraction of nematodes by Cobbôs sieving techniques from soil samples. 

4 Extraction of nematodes from root samples. 

5-6 Counting and estimation of nematodes from soil samples 

7-8 Counting and estimation of nematodes from root samples. 

9-10 Identification of plant parasitic nematodes and symptoms of attack 

11-12 Identification of important phytophagous mites and symptoms of attack on crops 

13. Identification of snail and slug pests of crops 

14-15 Identification of important rodent spp. 

16-18 Aquiantance with acaricides, rodenticides, nematicides and molluscides. 



Suggested Readings 

¶ David, B. V. and Kumaraswamy, T. 1996. Elements of Economic Entomology. Popular 

Book Depot, Madras.536p. 

¶ Gopal Swarup and Dasgupta D. R. 1986. Plant Parasitic Nematodes of India 

Problems and Progress. Indian Agricultural Research Institute, New Delhi 

¶ Haq, M. A. and Ramani, N. 1992. Mites and Environment. Anjengo Publications, 

Kerala 171p.  

¶ Jeppson, L. R., Keifer, H. H. and Baker, E.W. 1975. Mite Iinjurious to Economic 

Plants. University of California Press. California. 614p. 

¶ Prakash, I and Mathur, R. P. 1987. Management of Rodent Pests. Indian Council of 

Agricultural Research, New Delhi 133 p. 
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Fundamentals of 

Agri Business 

Management 

2 (1+0+1) 50 20 30 25 25 150 3 hr 2 hr 

 

Pattern 

The question paper will consist of six questions. Question no. 1 will have 10 objective type 

questions of 10 marks, covering entire syllabus. Objective questions should have right mix of 

questions to test the logic, problem solving skill and reasoning. Each objective question 

should have four choices to pick up from. Remaining five questions will carry 08 marks each, 

one from each of the five units of the syllabus and may have internal choice. These five 

questions will have two parts A & B, preferably one theoretical and other numerical. 

Questions should test the concepts, knowledge and application. Candidates are required to 

answer all the questions.  

Syllabus 

Theory 

Unit 1. Agribusiness: Meaning, definition, structure of agribusiness, (Input, farm, product 

sectors)- Management- definition, types of management- Tactical-Strategic and operational 

level management- Agribusiness management- Distinctive features. 

Unit 2. Management functions: meaning- definitions- Planning, organizing, direction, 

coordinating, controlling. 

Unit 3. Agro based industries- Importance and need-Types of agro-based industries-Financial 



management-Importance-Balance sheet, Net worth analysis, cash flow analysis. 

Unit 4. Marketing management- Meaning, definitions, marketing management functions- 5Ps 

of marketing-Market segmentation- Meaning and need- Pricing policy -Meaning and 

methods-  

Unit 5. Project-definitions- project cycle-Identification-formulationimplementation-

monitoring-appraisal and evaluation techniques-PBP-BCR-NPW-IRR 

Lecture Schedule 

1 Agribusiness- Meaning- Definition- Importance in Indian Economy 

2-3 Structure of Agribusiness- Input, Farm and Product sectors. Management- Definitions- 

Types of Management- Tactical- Strategic and Operational management. Agribusiness 

Management- Distinctive features- Management process- definition and role. 

4-6 Management functions- Meaning- definitions- Planning, Organizing, Direction, 

Coordinating, Controlling Planning-Types of Planning- Steps in Planning Organizing- Types 

of Business Organizations- Single partnership, Partnership, Joint stock companies, Co-

operatives, Public, State, Private, incorporations Directing- Meaning- Definition- Principles 

of Direction - Co-ordination- Meaning-Definition- Principles- Types- Methods Controlling- 

Meaning and Importance 

7 Agro based industries- Importance and need- Types of Agro based industries 

8 Institutional and Technological support for Agro based industries 

9 Financial Management- Importance and need- Balance sheet, Net Worth Analysis, Cash 

Flow Analysis 

10-12 Marketing Management- Meaning- definition- Marketing management process- Market 

opportunity analysis- Market penetration- Market development- Product development- 

Product diversification- product life cycle-Marketing mix- 5 Ps of Marketing- Product- Place-

Product life cycles, Price- Promotion-People/Perception 

13 Market segmentation- Meaning and need- basis of segmentation 

14 Pricing Policy- meaning- methods- pricing strategies 

15 -17 Project- Definition- Project cycle- Identification- Planning- Implementation-

Monitoring- Evaluation 

18 Appraisal and Evaluation bankable projects- Payback Period-Benefit Cost Ratio-Net 

Present Worth and Internal Rate of Returns 

Practical schedule 

1-6. Preparation of Projects in Agriculture and Allied sectors -Agro processing-Orientation- 

Survey and Presentation 

7-8 Documentation of Input Supply Agencies in Agriculture 

9-10 Orientation on product development and diversification in agri business 

11-12 Visit to Agro based units, Preparation and Presentation of project reports 

13-16 Visit to NABARD/Lead Bank/RRBs/ and interactive session on procedures and 

formalities of starting agri-business projects 

Suggested Readings 

¶ Downey,W.D., Troche, J. K.1981.Agribusiness Management. Mc Graw Hill Inc.,New 

Delhi 

¶ Gittinger,J.P.1982. Economic Analysis of Agricultural Projects. The Johns Hopkins 

University Press, Baltimore  




