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A.P. State Council of Higher Education 

Semester-wise Revised Syllabus under CBCS, 2019-20 

Course Code: 

Three-year B.Sc., 

Domain Subject: SEED TECHNOLOGY 

III Year B.Sc., – Semester – V 

         Max Marks: 100 

       Course 6A: Seed Quality Testing 

 (Skill Enhancement Course (Elective)) 

 

    I. Learning Outcomes: 

Students at the successful completion of the course will be able to: 

1. Acquire skills on handling seed testing equipment.  

2. Perform skills on seed sampling and determination of physical purity. 

3. Demonstrate skills on determination of seed moisture and genetic purity. 

4. Explain about testing of GM seeds and generate seed testing reports. 

 

    II. Syllabus: (Hours: Teaching: 50, Lab: 30, Training: 05, Others incl. unit tests: 05) 

(Syllabi of theory and practical together shall be completed in 80 hours) 

 

      Unit -1: Basic concepts of seed quality       (10h) 

1. Seed quality: objectives, concept and components and their role in seed quality control. 

2. Instruments, devices and tools used in seed testing. ISTA and its role in seed testing. 

3. Seed Sampling: definition, objectives, seed-lot and its size; types of samples; sampling 

devices. 

4. Procedure of seed sampling; sampling intensity; methods of preparing composite and 

submitted samples; sub-sampling techniques, dispatch, receipt and registration of submitted 

sample in the laboratory, sampling in the seed testing laboratory. 

Unit -2: Purity determination       (10h) 

1. Physical Purity: definition, objective and procedure, weight of working samples for 

physical purity analysis; components of purity analysis and their definitions and criteria. 

2. Pure seed definitions applicable to specific genera and families; multiple seed units; general 

procedure of purity analysis; calculation and reporting of results, prescribed seed purity 

standards; determination of husk less seeds. 

3. Determination of weed seed and other seed by number per kilogram; determination of other 

distinguishable varieties (ODV); determination of test weight and application of 

heterogeneity test. 

Unit-3: Seed moisture determination      (10h) 

1. Seed moisture content: importance of moisture content; equilibrium moisture content. 

2. Principles and methods of moisture estimation - types, instruments and devices used; pre-

drying and grinding requirements. 

3. Procedural steps in moisture estimation; calculation and reporting of results. 

      Unit-4: Genetic purity of seeds       (10h) 

1. Genetic purity testing: objective and criteria for genetic purity testing; types of tests; 

laboratory. 

2. Growth Chamber and field testing based on seed, seedling and mature plant morphology. 

3. Principles and procedures of chemical, biochemical and molecular tests. 

 

 

 



Unit-5: GM seeds         (10h) 

1. Testing of GM seeds and trait purity, load of detection (LOD). 

2.  Preparation and dispatch of seed testing reports; storage of guard samples. 

3.  Application and use of seed standards and tolerances. 

III. References: 

1. Agrawal PK. (Ed.). 1993. Handbook of Seed Testing. Ministry of Agriculture, GOI, New Delhi. 
2. Agrawal, R.L. 1997. Seed Technology (IInd Ed.) Oxford & IBH Publ. Co. New Delhi.  
3. ANON. 1996. International rules for seed testing. Seed Science and Technology, 24 (suppl): 1-335. 
4. F.A.O. Quality declared seeds 1997. (United Nations Rome.) Daya Publ. House ISTA (2008)  
5. International Rules for Seed Testing. ISTA, Bassersdrof, CH. Switzerland.  

6. ISTA 2006. Seed Testing Manual. ISTA, Switzerland.  
IV. Co-Curricular Activities (student field training by teacher: 05 hours): 

a) Mandatory: 

1. For Teacher: Training of students by the teacher in the classroom or in the laboratory 

for a total of not less than 10 hours on seed quality parameters, sampling, determination 

of physical purity and seed moisture content, estimate of genetic purity, generating seed 

testing reports etc.,   

2. For Student: Individual laboratory work and visit to seed testing laboratories, studying 

equipment and methods used for seed quality determination, seed testing reports etc.,  

writing and submission of a hand-written Field Work Report (quality parameters for 

various seeds, methodologies used in determination of quality, seed testing methods and 

report making etc.,) not exceeding 10 pages in the given method or format.  

3. Max marks for Field Work Report: 05 

4. Suggested Format for Field work Report (not exceeding 10 pages): Title page with 

student details, index page, objective, stepwise work done, findings, conclusions and 

acknowledgements.  

5. Unit tests (IE). 

b) Suggested Co-Curricular Activities: 

1. Training of students by related industrial experts. 

2. Assignments (including technical assignments like seed quality international and 

national standards; methodologies for quality determination etc.,) 

3. Seminars, Group discussions, Quiz, Debates etc. (on related topics). 

4. Preparation of videos on seed quality determination procedures in India and abroad. 

5. Collection of material/figures/photos related to seed testing, writing and organizing 

them in a systematic way in a file. 

6. Visits to seed testing laboratories in public and/or private sector; Agriculture and 

Horticulture universities and their research stations in A.P. and India. 

7. Invited lectures and presentations on related topics by field/industrial experts 

 

 

 

 

 

 

 



 

Course 6A: Seed Quality Testing – Practical syllabus 

Learning Outcomes:  On successful completion of this practical course, student will  

be able to:  

1. Identify and handle equipment used in a seed testing laboratory.  

2. Perform various skills related to determination of seed quality. 

3. Demonstrate skills of checking genetic purity. 

4. Test the seed health and generate reports on seed quality. 

Practical (Laboratory) Syllabus: (30 hrs) 

1. Identification and handling of instruments used in seed testing laboratory. 

2. Identification of seeds of weeds and crops. 

3. Physical purity analysis of samples of different crops. 

4. Estimation of seed moisture content (oven method). 

5. Genetic purity testing by chemical, biochemical and molecular methods. 

6. Seed health testing for designated diseases, blotter methods, agar method and 

embryo count methods. 

7. Testing coated/pelleted seeds. 

 

Model Question Paper Pattern for Practical Examination 

Semester – V/ Seed Technology Skill Enhancement Course 
Seed Quality Testing 

   Max. Time: 3 Hrs.             Max. Marks: 50  

 

1. Estimation of seed moisture content       8   

2. Determination of seed health ‘B’                            10  

3. Determination of genetic purity of seeds ‘C’                                     12  

      4. Scientific observation and data analysis               4 x 3 = 12  

D. Instrument used in seed testing laboratory 

E.  Seed of a weed 

F.  Seed of a crop   

G. Seed disease 

      5. Record + Viva-voce         5+3 = 8 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A.P. State Council of Higher Education 

Semester-wise Revised Syllabus under CBCS, 2019-20 

Course Code: 

Three-year B.Sc., 

Domain Subject: SEED TECHNOLOGY 

III Year B.Sc., – Semester – V 

         Max Marks: 100 

        Course 7A: Seed Health Technology and Quarantine 

(Skill Enhancement Course (Elective)) 

      I. Learning Outcomes: 

Students at the successful completion of the course will be able to: 

1. Explain significance of seed health and methods to detect seed borne pathogens.  

2. Acquire skills on techniques in seed health determination. 

3. Explain the transmission of seed borne pathogens and losses due to them.  

4. Demonstrate skills of protected cultivation in floriculture. 

5. Explain the quality standards for seed health. 

 

     II. Syllabus: (Hours: Teaching: 50, Lab: 30, Training: 05, Others incl. unit tests: 05) 

(Syllabi of theory and practical together shall be completed in 80 hours) 

 

    Unit-1: Seed health parameters      (10 

1. Seed health Testing: field and seed standards; designated diseases. 

2. Objectionable weeds - significance of seed borne disease vis-a-vis seed quality. 

3. Seed health testing and detection methods for seed borne fungi, bacteria, viruses and 

nematodes. 

Unit-2: Seed borne pathogens      (10h) 

1. History and economic importance of seed pathology in seed industry and plant quarantine. 

2. Terminology, important seed transmitted pathogens; seed microbes and their mode of 

action. 

3. Detection techniques and identification of common seed borne pathogens 

      Unit-3: Transmission of seed borne pathogens   (10h) 

1. Mode and mechanism of transmission of seed borne pathogens and microorganisms.  

2. Rate of transmission of major plant pathogens. 

3. Microorganisms in relation to seed certification and tolerance limit. 

4. Type of losses caused by seed- borne diseases. 

    Unit-4: Seed quality deterioration     (10h) 

1. Role of microorganisms in seed quality deterioration; management of seed borne plant 

pathogens/diseases and procedure for healthy seed production. 

2. Different seed health testing methods for detecting microorganisms. 

3. Treatments to control seed borne diseases. 

    Unit-5: Techniques for detection of seed borne pathogens  (10h) 

1. Pest Risk Analysis (PRA) and disease-free seed production, sanitary and phytosanitary 

(SPS) requirements in seed trade. 

2.  International regulation (ISHI) in respect of seed health standards.  

3. Problems in assessing the overall effectiveness of plant quarantine. 

4. Techniques for the detection of insects/mites, nematodes, fungal and bacterial pathogens, 

viruses and salvaging of infested / infected germplasm. 

 

 

 

 



III. References: 

1. Karuna V. 2007. Seed Health Testing. Kalyani Publishing.  

2. Narayanasamy, P. 1998. Plant pathogen detection and disease diagnosis. Marcel Deckker, 

New York.  

3. Jha, D.K. 1993. A Text Book on Seed Pathology. Vikash Publ. House, New Delhi.  

4. Jha, D.K. 1995. Laboratory Manual on Seed Pathology. Vikash Publ. House, New Delhi. 

5. Prasad, M.M., Singh, B.K. & Prasad, T. 2001. Recent trends in disease management. 

Scientific Publ. 

IV. Co-Curricular Activities (student field training by teacher: 05 hours): 

a) Mandatory: 

1. For Teacher: Training of students by the teacher in the classroom or in the laboratory 

for a total of not less than 10 hours on seed health parameters, seed borne pathogens and 

their identification, transmission, detection methods, international and national 

standards on seed health.  

2. For Student: Individual laboratory work and visit to seed testing laboratory in 

public/private sector; Agriculture and/or Horticulture University/college - studying the 

practices techniques related to seed health determination and standards- written Field 

Work Report (seed borne pathogens, identification and detection, transmission of seed 

borne pathogens, seed health standards etc.,) not exceeding 10 pages in the given 

method or format.  

3. Max marks for Field Work Report: 05 

4. Suggested Format for Field work Report (not exceeding 10 pages): Title page with 

student details, index page, objective, stepwise work done, findings, conclusions and 

acknowledgements.  

5. Unit tests (IE). 

b) Suggested Co-Curricular Activities: 

1. Training of students by related industrial experts. 

2. Assignments (including technical assignments like various techniques used to determine 

the seed health, equipment used etc.,) 

3. Seminars, Group discussions, Quiz, Debates etc. (on related topics). 

4. Preparation of videos on procedure used in determining seed health.  

5. Collection of material/figures/photos related to seed health and quarantine in India and 

abroad, writing and organizing them in a systematic way in a file. 

6. Visits to Agriculture/ Horticulture University/college. 

7. Invited lectures and presentations on related topics by field/industrial experts. 

 

 

 

 

 

 

 

 

 



 

Course 6A: Seed Health Technology and Quarantine – Practical syllabus 

Learning Outcomes:  On successful completion of this practical course, student will  

be able to:  

1. Identify different seed borne microbes.  

2. Perform skills detection of various seed borne microbes. 

3. Identify the storage fungi. 

4. Perform skills of seed treatments to check seed borne diseases. 

 

Practical (Laboratory) Syllabus: (30 hrs) 

1. Examination of seeds to assess seed-borne microorganisms. 

2. Quantifying infection percentage. 

3. Detection of seed-borne fungi. 

4. Detection of seed-borne bacteria. 

5. Detection of seed-borne viruses. 

6. Identification of storage fungi. 

7. Seed treatment methods to control of seed borne diseases. 

 

Model Question Paper Pattern for Practical Examination 

Semester – V/ Seed Technology Skill Enhancement Course 
Seed Health Technology and Quarantine 

   Max. Time: 3 Hrs.             Max. Marks: 50  

 

1. Quantifying seed infection percentage ‘A’      8   

2. Detection of two seed infecting microbes ‘B’                         10  

3. Demonstration of seed treatment method‘C’                                     12  

      4. Scientific observation and data analysis               4 x 3 = 12  

D. Seed borne fungi 

E.  Seed borne bacteria 

F.  Seed borne virus   

G. Equipment/instrument used to detect seed health 

      5. Record + Viva-voce         5+3 = 8 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

A.P. State Council of Higher Education 

Semester-wise Revised Syllabus under CBCS, 2019-20 

Course Code: 

Three-year B.Sc., 

Domain Subject: SEED TECHNOLOGY 

III Year B. Sc., – Semester – V 

         Max Marks: 100 

             Course 6B: Seed Production in Field Crops 

(Skill Enhancement Course (Elective)) 

 

    I. Learning Outcomes: 

Students at the successful completion of the course will be able to: 

1. Understand the basic principles of seed production. 

2. Explain floral structure and breeding systems in some crop plants. 

3. Perform skills on production of seeds in some crop plants.  

4. Perform managerial skills related to seed production. 

 

    II. Syllabus: (Hours: Teaching: 50, Lab: 30, Training: 05, Others incl. unit tests: 05) 

(Syllabi of theory and practical together shall be completed in 80 hours) 

      Unit -1: Principles of seed production      (10h) 

1. Basic principles in seed production and importance of quality seed.  

2. Floral structure, breeding and pollination mechanism in self-pollinated cereals and millets: 

(a) Wheat (b) Barley (c) Paddy (d) Ragi  

      Unit -2: Seed production in cereals and millets    (10h) 

1. Floral structure, breeding and pollination mechanism in cross-pollinated cereals and millets:  

(a) Maize (b) Sorghum (c) Bajra  

2. Methods and techniques of quality seed production in cross-pollinated cereals and millets. 

Unit-3: Seed production in pulses      (10h) 

1. Floral structure, breeding and pollination mechanism; methods and techniques of seed 

production in pulses:  

(a) Pigeon pea (b) Chick pea (c) Green gram (d) Black gram 

      Unit-4: Seed production in oil crops      (10h) 

1. Floral structure, breeding and pollination mechanism; methods and techniques of seed 

production in major oil seed crops: 

(a) Groundnut (b) Sunflower (c) Safflower (d) Sesame  

Unit-5: Seed production in fiber and vegetatively propagated crops (10h) 

1. Floral structure, breeding and pollination mechanism; methods and techniques of seed 

production in commercial fibers and vegetatively propagated crops: 

(a) Cotton (b) Jute (c) Sugar cane (d) Potato  

III. References: 

1. Poehlman, J.M. And D. Borthakur 1969. Breeding Asian Field Crops. Oxford & IBH 

Publing Co. New Delhi.  

2. Rajendra Prasad (2004) Text Book of Field Crops Production, ICAR, Krishi Anusandhan 

Bhavan, Pusa, New Delhi.  

3. Singhal NC. 2003. Hybrid Seed Production in Field Crops. Kalyani 

 

 

 

 



4. McDonald MB Jr & Copeland LO. 1997. Seed Production: Principles and Practices. 

Chapman & Hall. 

5. Frankel, R. and Galun, E. 1977. Pollination mechanisms, Reproduction and Plant Breeding. 

Springer – Verlag, Berlin.  

6. Kelly AF. 1988. Seed Production of Agricultural Crops. John Wiley. 

 

IV. Co-Curricular Activities (student field training by teacher: 05 hours): 

a) Mandatory: 

1. For Teacher: Training of students by the teacher in the classroom or in the laboratory 

for a total of not less than 10 hours on basic concepts of seed production, pollination 

mechanism and breeding systems in some crop plants, techniques for seed production.   

2. For Student: Individual laboratory work and visit to seed production farms in 

government/private sector; plant breeding division in a Agriculture/Horticulture 

University/ college, studying the specific techniques related to specific crop, writing and 

submission of a hand-written Field Work Report (floral biology, pollination 

mechanisms and breeding systems, steps in seed production etc.,) not exceeding 10 

pages in the given method or format.  

3. Max marks for Field Work Report: 05 

4. Suggested Format for Field work Report (not exceeding 10 pages): Title page with 

student details, index page, objective, stepwise work done, findings, conclusions and 

acknowledgements.  

5. Unit tests (IE). 

b) Suggested Co-Curricular Activities 

1. Training of students by related industrial experts. 

2. Assignments (including technical assignments like material required and methods 

adopted for artificial pollination, precautions taken etc.,) 

3. Seminars, Group discussions, Quiz, Debates etc. (on related topics). 

4. Preparation of videos on floral morphology, pollination mechanisms, breeding methods 

etc.,  

5. Collection of material/figures/photos related to seed production technologies in various 

crop plants, writing and organizing them in a systematic way in a file. 

6. Visits to farm fields of seed production firms in public/private sector; plant breeding 

division and seed technology laboratory Agriculture/ Horticulture University or college 

and/or their research stations. 

7. Invited lectures and presentations on related topics by field/industrial experts 

 

 

 

 

 

 

 

 

 



      Course 6B: Seed Production in Field Crops – Practical syllabus 

Learning Outcomes:  On successful completion of this practical course, student will  

be able to:  

1. Identify various facilities required for seed production.  

2. Perform various skills related to pollination in some crop plants. 

3. Demonstrate operational skills on emasculation in some crop plants. 

4. Design and execute a methodology for seed production. 

Practical (Laboratory) Syllabus: (30 hrs) 

1. Planning of Seed Production, requirements for different classes of seeds in field crops - 

unit area and rate;  

2. Seed production in cross pollinated crops with special reference to land, isolation, 

planting ratio of male and female lines, synchronization of parental lines and methods to 

achieve synchrony. 

3. Supplementary pollination, pollen storage. 

4. Hand emasculation and pollination in Cotton. 

5. Detasseling in Corn. 

6. Identification of rogues and pollen shedders. 

7. Pollen collection, storage, viability and stigma receptivity. 

8. Gametocide application. 

Model Question Paper Pattern for Practical Examination 

Semester – V/ Seed Technology Skill Enhancement Course 

Seed Production in Field Crops 

   Max. Time: 3 Hrs.             Max. Marks: 50  

 

1. Floral biology of a crop plant ‘A’       8  

2. Emasculation and artificial pollination in a crop plant ‘B’                         10  

3. Pollen collection and storage/ gametocide application ‘C’                                  12  

      4. Scientific observation and data analysis               4 x 3 = 12  

D. Floral structure of a crop plant 

E.  Tools used in seed production 

F.  Technique used in seed production  

G. Pollen of a crop plant 

      5. Record + Viva-voce         5+3 = 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A.P. State Council of Higher Education 

Semester-wise Revised Syllabus under CBCS, 2019-20 

Course Code: 

Three-year B.Sc., 

Domain Subject: SEED TECHNOLOGY 

III Year B. Sc., – Semester – V 

         Max Marks: 100 

Course 7B: Vegetable Seed Production 

                   (Skill Enhancement Course (Elective)) 

 

    I. Learning Outcomes: 

Students at the successful completion of the course will be able to: 

1. Compare and contrast floral structure in some vegetable crops.  

2. Explain steps in production of seeds in some vegetable crops. 

3. Acquire specific skills related to seed production in specific vegetable crops.  

4. Perform managerial skills related seed production in vegetable crops. 

5. Illustrate IPR related to seed production in indigenous vegetable crops. 

 

    II. Syllabus: (Hours: Teaching: 50, Lab: 30, Training: 05, Others incl. unit tests: 05) 

(Syllabi of theory and practical together shall be completed in 80 hours) 

 

      Unit -1: Propagation methods and floral biology of vegetable crops  (10h) 

1. Introduction; modes of propagation in vegetables. Seed morphology and development in 

vegetable seeds.  

2. Floral biology of vegetable plant species; classification of vegetable crops based on 

pollination and reproduction behavior. 

3. Steps in quality seed production; identification of suitable areas/locations for seed 

production of vegetable crops. 

      Unit -2: Concepts of production of seeds in vegetable crops    (10h) 

1. Classification based on growth cycle and pollination behavior; methods of seed production. 

2. Comparison between different methods e.g., seed-to-seed vs. root-to-seed method in radish. 

3. Seed multiplication ratios in vegetables; pollination mechanisms. 

4. Sex types, ratios and expression and modification of flowering pattern in cucurbits; nursery 

raising and transplanting stage. 

Unit-3: Seed production technologies in some vegetable crops  (10h) 

1. Seed production technology of solanaceous, cole crops, leafy vegetables and root crops. 

2. Harvesting/picking stage and seed extraction in fruit vegetables. 

3. Clonal propagation and multiplication in tuber crops e.g., sweet potato, Colocasia and 

tapioca. 

      Unit-4: Hybrid seed production in vegetable crops    (10h) 

1. Hybrid seed production technology of vegetable crops, TPS (true potato seed) and its 

production technique; hybrids in vegetables. 

2. Maintenance of parental lines; use of male sterility and self-incompatibility in hybrid seed 

production. 

3. Environmental factors related to flowering/bolting in vegetable crops. 

 

 

 

 

 

 



Unit-5: IPR related to seed production      (10h) 

1. Share of vegetable seeds in seed industry; importance and present status of vegetable 

industry; 

2. Intellectual property rights and its implications, impact of PVP on growth of seed industry. 

 

III. References: 

1. George RAT. 1980. Vegetable Seed Technology. A Technical Guide to Vegetable Seed 

Production, Processing, Storage and Quality Control. FAO, Rome. 

2. McDonald MB Jr & Copeland LO. 1997. Seed Production of Crops: Principles and 

Practices. Chapman & Hall.  

3. Miller, B. McDonald and Lawrence O. Copeland, (1998). Seed Production: Principles and 

Practices. CBS publishers and distributors, 11 Darya Ganj, New Delhi 

4. Singh SP. 2001. Seed Production of Commercial Vegetables. Agrotech. 

5. Desai BB, Katecha, PM & Salunke DK.1997. Seed Hand Book: Biology, Production, 

Processing and Storage. Marcel Dekker. 

 

IV. Co-Curricular Activities (student field training by teacher: 05 hours): 

a) Mandatory: 

1. For Teacher: Training of students by the teacher in the classroom or in the laboratory 

for a total of not less than 10 hours on floral morphology, pollination mechanisms and 

breeding systems in some vegetable crops, techniques used in seed production, hybrid 

seed production etc.,  

2. For Student: Individual laboratory work and visit to farms of vegetable seed 

production companies in public/private sector; vegetable science division in a 

Horticulture University or college/ their research stations studying all practices in 

production of seed material culminating writing and submission of a hand-written Field 

Work Report (various vegetable crops, floral biology, pollination methods, steps in seed 

production etc.,) not exceeding 10 pages in the given method or format.  

3. Max marks for Field Work Report: 05 

4. Suggested Format for Field work Report (not exceeding 10 pages): Title page with 

student details, index page, objective, stepwise work done, findings, conclusions and 

acknowledgements.  

5. Unit tests (IE). 

b) Suggested Co-Curricular Activities: 

1. Training of students by related industrial experts. 

2. Assignments (including technical assignments like emasculation techniques, artificial 

pollination, precautions etc.,). 

3. Seminars, Group discussions, Quiz, Debates etc. (on related topics). 

4. Preparation of videos on steps in production of seeds in some vegetable crops.  

5. Collection of material/figures/photos related to seed production practices in some 

vegetable crops, writing and organizing them in a systematic way in a file. 

6. Visits to Olericulture division in a Horticulture University or college and/or its research 

station. 

7. Invited lectures and presentations on related topics by field/industrial experts. 

 

 

 



Course 7B: Vegetable Seed Production – Practical syllabus 

Learning Outcomes:  On successful completion of this practical course, student will  

be able to:  

1. Compare and contrast the floral structure in some vegetable crops.  

2. Perform various skills related to seed production in some vegetable crops. 

3. Identify breeding system in a specific vegetable crop. 

4. Design and execute seed production in a vegetable crop. 

5. Acquire managerial skills to work in vegetable seed production firm. 

Practical (Laboratory) Syllabus: (30 hrs) 

1. Selection of suitable areas/locations for high quality seed/planting material production. 

2. Study of floral biology of vegetables. 

3. Determination of planting ratios for hybrid seed production vegetables. 

4. Use and maintenance of monoecious line in hybrid seed production of cucumber. 

5. Exercises on emasculation and pollination. 

6. Seed extraction methods and their effect on quality of vegetables. 

7. Seed production technology of varieties and hybrids in vegetables. 

Model Question Paper Pattern for Practical Examination 

Semester – V/ Seed Technology Skill Enhancement Course 

Vegetable Seed Production 

   Max. Time: 3 Hrs.             Max. Marks: 50  

 

1. Determination of planting ratio for hybrid seed production ‘A’               8  

2. Emasculation technique in a vegetable crop plant ‘B’                         10  

3. Identifying a pest and a disease of horticulture product ‘C’                                  12  

      4. Scientific observation and data analysis               4 x 3 = 12  

D. Maturity/harvest index of fruit/vegetable crop 

E.  Maturity/harvest index of flower/plantation crop 

F.  Post- harvest disorder/pest/disease of a horticulture crop   

G. Packaging material/ practice 

      5. Record + Viva-voce         5+3 = 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A.P. State Council of Higher Education 

Semester-wise Revised Syllabus under CBCS, 2019-20 

Course Code: 

Three-year B.Sc., 

Domain Subject: SEED TECHNOLOGY 

III Year B. Sc., – Semester – V 

         Max Marks: 100 

        Course 6C: Germplasm collection, exchange and quarantine 

(Skill Enhancement Course (Elective)) 

 

    I. Learning Outcomes: 

Students at the successful completion of the course will be able to: 

1. Understand the importance of germplasm and genetic diversity for gene mining. 

2. Explain different strategies for collection and maintenance of germplasm. 

3. Acquire skills related to collection and exploitation of germplasm of native crop species.  

4. Understand the quarantine rules and regulations on germplasm exploitation. 

5. Demonstrate skills on identifying diseases while exploiting genetic diversity. 

 

    II. Syllabus: (Hours: Teaching: 50, Lab: 30, Training: 05, Others incl. unit tests: 05) 

(Syllabi of theory and practical together shall be completed in 80 hours) 

 

      Unit -1: Concepts of germplasm and genetic diversity  (10h) 

1. History and importance of germplasm exploration; Distribution and extent of prevalent 

genetic diversity. 

2. Phyto-geographical regions/ecological zones and associated diversity. 

3. Mapping eco-geographic distribution of diversity, threatened habitats, use of flora. 

      Unit -2: Sampling of germplasm     (10h) 

1. Gene pool sampling in self and cross pollinated and vegetatively propagated species; Non-

selective, random and selective sampling strategies. 

2. Strategies and logistics of plant exploration and collection. 

3. Coarse and fine grid surveys; Practical problems in plant exploration.  
4. Post-exploration handling of germplasm collections. 

Unit-3: Germplasm status of Indian crops    (10h) 

1. Present status and future strategies in collection of germplasm of major crops in India:  

(a) Rice, (b) Sesame, (c) Eggplant (d) Cotton, (e) Mango  

2. Approaches for collection including indigenous knowledge. 

      Unit-4: Plant quarantine rules and regulations   (10h) 

1. History, principles, objectives and importance of plant introduction. 

2. Prerequisites, conventions, national and international legislations and policies on 

germplasm collection and exchange; Documentation and information management. 

3. Plant quarantine- introduction, history, principles, objectives and relevance; Regulations 

and plant quarantine set up in India. 

4. Pest risk analysis, pest and pathogen information database; Quarantine in relation to 

integrated pest management. 

 

 

 

 

 

 

 



Unit-5: Problems associated with germplasm collection  (10h) 

1. Economic significance of seed-borne pests (insects, mites, non-insect pests, nematodes, 

fungi, bacteria, viruses, phytoplasma etc.). 

2. Detection and identification of pests using ELISA and PCR. 

3. Symptoms of pest damage, salvaging techniques for infested/infected germplasm. 

4. Post entry quarantine operation, seed treatment and other prophylactic treatments and 

facilities. 

5. Domestic quarantine; seed certification; International linkages in plant quarantine; 

weaknesses and future thrust. 

III. References:  

1. Dhillon BS, Varaprasad KS, Kalyani S, Singh M, Archak S, Srivastava U & Sharma GD. 

2001. Germplasm Conservation A Compendium of Achievements. NBPGR, New Delhi.  

2. Dhillon BS, Varaprasad KS, Kalyani S, Singh M, Archak S, Srivastava U & Sharma GD. 

2001. Germplasm Conservation A Compendium of Achievements. NBPGR, New Delhi. 

3. Singh BP. 1993. Principles and Procedures of Exchange of Plant Genetic Resources 

Conservation and Management. Indo-US PGR Project Management. 

4. Pearson LC. 1995. The Diversity and Evolution of Plants. CRC Press. 

5. di Castri F & Younes T. 1996. Biodiversity Science and Development: Towards New 

Partnership. CABI & International Union for Biol. Sci. France. 

IV. Co-Curricular Activities (student field training by teacher: 05 hours): 

c) Mandatory: 

1. For Teacher: Training of students by the teacher in the classroom or in the laboratory 

for a total of not less than 10 hours on importance of genetic diversity and germplasm, 

collection methods and maintenance of germplasm, quarantine rules and regulations, 

identification of pests and diseases associated with germplasm etc.   

2. For Student: Individual laboratory work and visit to research institutes associated with 

germplasm of agriculture or horticulture crops, studying the diversity of germplasm of 

indigenous crops, sampling and maintenance procedures, quarantine methods etc., 

culminating writing and submission of a hand-written Field Work Report (diversity of  

some crop species and its exploitation) not exceeding 10 pages in the given method or 

format.  

3. Max marks for Field Work Report: 05 

4. Suggested Format for Field work Report (not exceeding 10 pages): Title page with 

student details, index page, objective, stepwise work done, findings, conclusions and 

acknowledgements.  

5. Unit tests (IE). 

d) Suggested Co-Curricular Activities 

1. Training of students by related industrial experts. 

2. Assignments (including technical assignments like phytodiversity, methodologies for 

collection of germplasm, problems with plant introduction, exploitation of germplasm, 

threats with germplasm collection etc.,). 

3. Seminars, Group discussions, Quiz, Debates etc. (on related topics). 

4. Preparation of videos on expeditions for exploitation of phytodiversity and germplasm 

collection; plant quarantine in India and abroad.  

 

 

 

 



5. Collection of material/figures/photos related to germplasm collection and maintenance 

of agriculture and horticulture crops in India and abroad, quarantine rules and 

regulations etc., writing and organizing them in a systematic way in a file. 

6. Visits to research institutes/ Agriculture or Horticulture University or college 

maintaining germplasm. 

7. Invited lectures and presentations on related topics by field/industrial experts 

Course 6C: Germplasm collection, exchange and quarantine – Practical syllabus 

Learning Outcomes:  On successful completion of this practical course, student will  

be able to:  

1. Acquaint with surveys to collect germplasm.  

2. Identify and collect the propagules of wild relatives of crop plants. 

3. Detect pathogens while collecting and maintaining germplasm. 

4. Acquaint with quarantine operations associated with germplasm exploitation. 

Practical (Laboratory) Syllabus: (30 hrs.) 

1. Plant exploration and collection; techniques of coarse and fine grid surveys. 

2. Identification of wild relatives of crop plants (collection, cataloguing and preservation 

of specimens) 

3. Sampling techniques of plant materials. 

4. Techniques for the detection of insects, mites, nematodes, bacteria, weeds, pathogens 

and viruses on seed and planting materials and salvaging. 

5. Use of visual, qualitative, quantitative, microscopic, molecular and plant growth related 

techniques (controlled greenhouses/growth chambers etc.,). 

6. Detection of GMOs and GEPs. 

7. Study of post-entry quarantine operation. 

8. Seed treatment and other prophylactic treatments. 

 

Model Question Paper Pattern for Practical Examination 

Semester – V/ Seed Technology Skill Enhancement Course 

Germplasm collection, exchange and quarantine 

   Max. Time: 3 Hrs.             Max. Marks: 50  

 

1. Sampling methods of plant materials for germplasm ‘A’    8  

2. Identification of wild relatives of a crop plant /pathogens on germplasm ‘B’         10 

3. Seed treatment method ‘C’                                                         12  

      4. Scientific observation and data analysis              4 x 3 = 12  

D. Propagule of a crop plant 

E. Wild relative of a crop plant 

F. Pathogen on a germplasm material   

            G. GMO 

      5. Record + Viva-voce         5+3 = 8 

 

 

 

 

 

 

 

 



 

 

 

 

A.P. State Council of Higher Education 

Semester-wise Revised Syllabus under CBCS, 2019-20 

Course Code: 

Three-year B.Sc., 

Domain Subject: SEED TECHNOLOGY 

III Year B. Sc., – Semester – V 

         Max Marks: 100 

         Course 7C: Hybrid Seed Production 

  (Skill Enhancement Course (Elective)) 

 

    I. Learning Outcomes: 

Students at the successful completion of the course will be able to: 

1. Understand the role of macro and micro nutrients in plant nutrition. 

2. Explain different types of manures, chemical and biofertilizers used for horticulture plants. 

3. Acquire skills on nutrient deficiency symptoms and status of nutrients in plants.  

4. Perform managerial skills related to integrated nutrient management in horticultural crop 

fields. 

5. Demonstrate skills on efficient use of fertilizers for different types of horticulture crops. 

 

    II. Syllabus: (Hours: Teaching: 50, Lab: 30, Training: 05, Others incl. unit tests: 05) 

(Syllabi of theory and practical together shall be completed in 80 hours) 

 

      Unit -1: Concept of heterosis breeding     (10h) 

1. Heterosis: definition, expression and estimation of hybrid vigour. 

2. Utilization of heterosis in agricultural, horticultural and other crop plants for crop 

improvement. 

      Unit -2: Steps in hybrid seed production     (10h) 

1. Pre requisites for hybrid seed production. 

2. Mechanisms and management of pollination in autogamous and allogamous crops. 

3. Genetic constitution of varieties, hybrids and basic principles in seed production. 

Unit-3: Techniques of hybrid seed production    (10h) 

1. Role of pollinators and their management. 

2. Emasculation and crossing; use of self-incompatibility. 

3. Modification of sex; types of male sterility and exploitation in hybrid development and its 

use in hybrid seed production. 

4. Development and maintenance of A, B and R lines. 

Unit-4: Maintenance of seed material     (10h) 

1. Fertility restoration; use of chemical hybridizing agents, problems of non-synchrony in 

flowering of parental lines and methods to overcome. 

2.  Planting ratios and population density in relation to hybrid seed yield 

3. Maintenance of Nucleus seed, production of Breeder, Foundation and Certified seed– 

criteria involved; life span of a variety and causes for its deterioration 

 

 

 

 

 



 

 

Unit-5: Hybrid seed production in some crops   (10h) 

1. Salient features of hybrid seed production in following crops  

(a) Rice, (b) Sorghum, (c) Bajra, (d) Maize, (e) Sunflower, (f) Cotton  

 

III. References: 

1. Basra AS. 2000. Heterosis and Hybrid Seed Production in Agricultural Crops. Food Product 

Press. 

2. McDonald MB & Copeland LO. 1997. Seed Production: Principles and Practices. Chapman 

& Hall.3. 

3. Singhal NC. 2003. Hybrid Seed Production. Kalyani Publishers. 

4. Poehlman JM & Sleper DA. 2006. Breeding Field Crops. Blackwell.  

5. Singh BD. 2005. Plant Breeding: Principles and Methods. Kalyani. 

IV. Co-Curricular Activities (student field training by teacher: 05 hours): 

e) Mandatory: 

1. For Teacher: Training of students by the teacher in the classroom or in the laboratory 

for a total of not less than 10 hours on importance and exploitation of hybrid vigour, 

techniques in hybrid seed production, maintenance of hybrid seed material etc.   

2. For Student: Individual laboratory work and visit to a plant breeding division in a 

Agriculture or Horticulture University/ college or their research stations; learn the 

methodologies for hybrid seed production and maintenance etc., culminating writing 

and submission of a hand-written Field Work Report (hybrids of crop plants, yield, 

economics etc.,) not exceeding 10 pages in the given method or format.  

3. Max marks for Field Work Report: 05 

4. Suggested Format for Field work Report (not exceeding 10 pages): Title page with 

student details, index page, objective, stepwise work done, findings, conclusions and 

acknowledgements.  

5. Unit tests (IE). 

f) Suggested Co-Curricular Activities 

1. Training of students by related industrial experts. 

2. Assignments (including technical assignments like emasculation techniques, artificial 

pollination, exploitation and maintenance of hybrid vigour, hybrid varieties some crop 

plants etc.,). 

3. Seminars, Group discussions, Quiz, Debates etc. (on related topics). 

4. Preparation of videos on various practices for hybrid seed production and 

multiplication, field trials etc., 

5. Collection of material/figures/photos related to heterosis breeding in agriculture and/or 

horticulture crops in India and abroad, writing and organizing them in a systematic way 

in a file. 

6. Visits to plant breeding division in a Agriculture/Horticulture University or college or 

their research stations. 

7. Invited lectures and presentations on related topics by field/industrial experts. 

 

 

 

 



Course 6C: Hybrid Seed Production– Practical syllabus 

Learning Outcomes:  On successful completion of this practical course, student will  

be able to:  

1. Acquaint with various steps in hybrid seed production. 

2. Collect and maintain pollen of elite crop species. 

3. Perform skills on artificial pollination.  

4. Acquire skills on maintaining inbred lines. 

5. Determine the economics of hybrid seed production. 

Practical (Laboratory) Syllabus: (30 hrs) 

1. Methods of hybrid seed production in major agricultural and horticultural crops. 

2. Planting of rows/blocks of parental lines. 

3. Manipulations for achieving flowering synchrony for production of hybrid seeds. 

4. Maintenance of A, B and R lines and production of breeder seed. 

5. Stable diagnostic characteristics of parental lines and their hybrids. 

6. Genetic purity tests. 

7. Determination of cost of hybrid seed production of various crops. 

 

Model Question Paper Pattern for Practical Examination 

Semester – V/ Seed Technology Skill Enhancement Course 

Hybrid Seed Production 

   Max. Time: 3 Hrs.             Max. Marks: 50  

 

1. Pollen collection methods ‘A’         8  

2. Techniques in hybrid seed production ‘B’                 10  

3. Genetic purity test ‘C’                    12  

      4. Scientific observation and data analysis               4 x 3 = 12  

D. Self-pollinated crop 

E. Cross-pollinated crop 

F. Emasculation method  

            G. Hybrid variety 

      5. Record + Viva-voce         5 + 3 = 8 

 

 

 

 

 

 

 

 

 

 

 

 


