CRS 7104 SEED SCIENCE AND TECHNOLOGY

2. INSTRUCTOR(S): 
Dr. Flavia Kabeere (BSc. Botany & Zoology, MUK, Uganda; MSc.

Microbiology and Plant Pathology/Seed Pathology, MUK, Uganda; PhD, Seed Technology/Seed Pathology, Massey University, New Zealand)
3. COURSE TYPE: 
OPTION (MSc. Crop Science )




Prerequist: ?
4. COURSE STRUCTURE:

3 Credit units: 15 lecture hours (3? contact hour per week for 15 weeks) and 45 practical hours (equivalent to ...? Hours per week for 15 study week)

5. COURSE DESCRIPTION:

The students taking this course will given advanced knowledge in concept of seed production and supply, and seed quality, with emphasis on physiological seed quality (i.e. viability, germination and vigour). The areas to be covered include: Seed quality in respect to seed production and supply systems, to other services; Variety testing, registration, approval and protection; Viability and germination; Enhancement of seed germination for agricultural or industrial purposes; Environmental effects on seed quality; Effect of seed moisture content on seed qulity; Seed processing: pre-condtioning and basic cleaning; Seed longevity and deterioration; Seed deterioration and seed vigour; Seed health and testing seeds for health; Management of seed crop diseases and seed treatment; Seed policy; Gene bank technologies: Germplasm seed handling; Seed security.
6. COURSE OBJECTIVES
General objective:

To deepen the students understanding of seed science and technology and its application during seed handling, mainly to ensure physiological seed quality.

Specific objectives: 

· To give students background to the study of seed quality attributes for seed production and certification in the formal seed sector and others systems and services, e.g. genebank and informal as well as in emergency situations.

· To give advanced knowledge about the role of seed viability in the process of seed germination, as well as application of the knowledge of physiological seed germination in agricultural and industrial operations.
· To deepen knowledge on optimum conditions for growing and for managing a seed crop to ensure maximum seed quality while minimizing seed quantity losses

· To deepen the understanding the factors that influence seed deterioration so that students are able to manage seed quality while the crop is still in the field, post-harvest and in storage 

7. RECOMMENDED REFERENCES FOR READING

· Bewley, J.D. and Black, M. 1985. Seeds: Physiology of Development and Germination. Plenum Press. Pp. 367.

· Copeland, L.O. and McDonald, M.B. 1985. Principles of Seed Science and Technology. Burgess Publishing Company. Pp. 321.

· International Seed Testing Association (ISTA): International Seed Testing Rules, 1996…. Seed Science and Technology: Rules. ISTA Secretariat. Pp.335.

· Kelly, A.F. 1988. Seed Production of Agricultural Crops. Longman Scientific & Technical; John Wiley & Sons 

· Mathur, S.B. and Kongsdal, O. 2003. Common Laboratory Seed Health Testing Methods for Detecting Fungi.1st Edition, 2003. ISTA. Pp. 425.
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8. COURSE CONTENT, METHODS OF INSTRUCTION, TOOLS AND EQUIPMENT REQUIRED

	TOPIC
	CONTENT
	METHOD OF INSTRUCTION & Time Allocated
	TOOLS /EQUIPMENT & MATERIALS NEEDED

	1. Introduction:

Seed quality in respect to seed production and supply systems, to other services


	· Recap: definition of terms (seed, seed systems, seed science and technology) 

· Recap: seed quality attributes and seed quality tests

· Recap: seed production and supply systems: formal & informal seed systems, and services; 

· Recap: Introduction to seed testing

· Recap: seed sample  and pure seed fraction as the bases for seed quality assessment

· Practical: 

a) Taking a representative seed sample 

b) Conducting a seed purity analysis test to obtain pure seed fraction
	Interactive 

lecture (2 hrs)

Practical -

laboratory (3 hrs)
	-LCD Projector 

-BB/Chalk,

-Seeds (various types)

-Sample & seed containers

-Sampling spears/triers

-Analytical balance

-Seed dividers

-Magnifiers &microscopes

-A Seed blower &  Sieves

-Reflected light facility

-A seed collection of a range of seed spp.

	2. Variety testing, registration, approval and protection


	· National Performance Trials: Evaluation of cultivar/variety for cultivation and use

· DUS Testing and Variety release procedures

· Breeders seed production

· Assessment of cultivar purity during seed multiplication

· Maintenance breeding

· Intellectual property rights/Breeders' rights

· Practical: Field tour to a plant breeding institute and the Seed Certification Agency.
	Lecture (2 hrs )

Practical - field tour (6 hrs)

	-LCD Projector 

-BB/Chalk

-Transport (30 seater)

	3. Seed viability and germination


	· Recap: Difference between viability, germination, seedling emergence, seedling stand/establishment

· Recap: seed viability and physiological germination

· Events during germination and seedling growth

· Mobilization of stored Food Reserves and Enzyme Systems

· Control of the mobilization of stored food reserves

· Practical: Effect of seed handling on seed performance: comparison of viability, radicle protrusion & seedlings categories (ISTA rules) from the same seed lots
	Lecture (2 hrs )

Practical -

laboratory (3 hrs)


	-LCD Projector 

-BB/Chalk

-Seeds (various types)

-Tetrazolium salt 

-Dissecting kits

-Glassware 

-Deionized water

-Binocular microscope
-Seed germination containers

-Petri dishes

-Blotters/filter paper (sheets & circles)

-Plastic bags

-Racks/ wire baskets 
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	4. Enhancement of seed germination

for agricultural or industrial purposes


	· Wetting and drying seed treatments: Seed priming; pre-sowing drought hardening, malting; 

· [Pre-harvest sprouting].

· Seed treatment (see Topic 13 below)

· Assignment 1: 

Review of seed production and supply systems and roles of different players in a national seed production programme.


	Lecture (2 hrs) 

Assignment: 
preparation and write up of

(3 hrs)

	-LCD Projector 

-BB/Chalk

	5. Environmental effects on seed quality


	· Recap: stages of seed development: development and maturity

· Specialized seed production areas

· Climate effects on seed maturation: seed weathering/ post-maturation/preharvest environment effects

· Seed dormancy

· Growing and managing specific seed crop species (cereals, legumes, grasses, vegetables)

· Practical: 

a). Grass and dry and fresh fruit vegetable seed processing and extraction 

b). Breaking physiological and hardseededness in ungerminated seeds
	Lecture (2 hrs) 

Practical -

laboratory (3 hrs)


	-LCD Projector 

-BB/Chalk

-Seeds: small seeded (e.g. grass and Amaranthus spp.) unthreshed seeds, and fresh fruit spp. (e.g. Solanum spp.) mature fruits

-Taupalins

-Buckets and basins 

-Sieves

-Chemicals

-Magnifiers

-Sandpaper



	6. Effect of seed moisture content on seed qulity


	· Recap:  need for seed drying and keeping seeds at safe storage moisture

· Recap: principles and practices of seed drying

· Equilibrium seed moisture

· Methods of seed moisture determination and estimation

· Seed storage structures 

· Practical: Comparing methods for seed moisture content determination and estimation in stored seeds


	Lecture (2 hrs)

Practical- 

laboratory (3 hrs)
	-LCD Projector 

-BB/Chalk

-Seeds (various types)

-Moisture meters

-Grinding mill

-Oven

-MC containers

-Desiccator & silica gel

-Analytical balance

-Sieves & spatulas

-Sling psychrometer 

-Psychrometric Charts

-Thermohygrographs

-Hygrometer

	7. Seed processing


	· Recap: Seed processing activities and sequences

· Principles of seed cleaning

· Operation of commonly used seed cleaning machines (Air-screen cleaner, Indented cylinder, Gravity table separator)

· Practical: Field tour to a seed processing plant


	Lecture (2 hrs)

Practical- 

field tour (4 hrs)
	-LCD Projector 

-BB/Chalk

-Transport (30 seater)
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	8. Seed longevity and deterioration 


	· The life span of seeds & Factors influencing the lifespan of seeds)
· Concepts of seed deterioration

· Symptoms of seed deterioration of seed

· Possible physiological causes of seed deterioration 
· Assignment 2: 

Review of critical seed quality control activities for seed crop management: activities during planning stage and vegetative stages, seed maturation, harvesting & drying stages and processing (pre- conditioning and basic cleaning stage.


	Lecture (2 hrs) 

Assignment: preparation and write up (3 hrs)


	-LCD Projector 

-BB/Chalk



	9. Seed deterioration and Seed vigour


	· Recap: the seed vigour problem and definition

· Factors influencing seed vigour 

· Measuring seed vigour: Types of methods used in testing for seed vigour

· Practical
a) Conductivity Test: The study of seed-based factors (mechanical damage, seed size, moisture content) that influence the test results

b) The seedling growth tests: seedling length measurement

c). The Cold Test
	Lecture (2 hrs)

Practical - 

laboratory (3 hrs)
	-LCD Projector and 

Screen

-BB/Chalk

- Seeds (various types

-Seed germinator /incubator working at 20C 

-Plastic/polythene bags

Seed germination facility (ISTA rules)

Weighing facilities

-Seed moisture content determination facilities (ISTA rules)

-Deionized water

-Glassware:

-Water dispensette or   graduated cylinders

-Conductivity meter with conductivity cell



	10. Seed health and testing seeds for health


	· Recap: Significance of seed health and seed-borne pathogens 

· Important seed-borne diseases of common crop species

· Effects of seed-borne pathogens to the developing and maturing seeds 
· Seed-borne pathogens in seeds and seed trade

· Field crop inspection for identification of seed crop diseases
· Methods for seed health testing: examination without incubation
· Practical: the dry seed examination
	Lecture (2 hrs)

Practical - 

laboratory (3 hrs)
	LCD Projector and 

Screen, BB/Chalk

Seeds (various types)

-Stereomicroscope

-Magnifiers
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	11. Seed health and testing seeds for health status

(Continued)


	· Management and control of seed crop diseases in the field 
· Methods for seed health testing: examination with incubation; the blotter & agar plate methods. Seedling symptom test; examination of growing plants
Practical: Seed heath testing using the Blotter and Agar Plate (Preparation of materials)
	Lecture (2 hrs)

Practical -

laboratory (3 hrs)
	-LCD Projector and 

Screen

-BB/Chalk

-Seeds (various types)
-Blotter (circles)

-Near Ultra Violet (NUV)/" Black light" 

-Petri dishes 

-Agar (various types)

-Deionized water

	12. Management of seed crop diseases and Seed treatment


	· Management and control of seed diseases in the field 

· Need of Seed Treatment in Seed Certification Schemes:

· Types of processes of seed treatment: 

· Chemical Seed Treatment (seed dressing chemicals): selection of the proper chemical to use

· Seed disinfection and protection, 
· Mechanisms/course of action after chemical application
· Equipment and methods of treating seeds 

· Seed coating and pelleting 

· Seed inoculation

· Practical: The Blotter and the Agar seed health tests (Examination the test/seedlings and ungerminated seeds)

	Lecture (2 hrs)

Practical -laboratory (3 hrs)


	-LCD Projector and 

Screen

-BB/Chalk 

-Stereomicroscope

-Compound microscope



	13. Seed policy


	· Introduction: Definition and description of policy

· National Seed Policy

· Seed law and regulations

· Harmonization of seed policies and regulations in Eastern Africa

· The role of international and regional organizations in seed policies
· Practical: Field tour to Seed Company: seed production, processing &, treatment  and marketing facilities
	Lecture (2 hrs)

Practical - field tour (3 hrs)
	-LCD Projector 

-BB/Chalk

Transport (30 seater)



	14. Gene bank technologies: Germplasm seed handling 


	· Introduction to genebank operations and procedures

· Seed/ germplasm collection

· Seed cleaning and drying dry, extraction/threshing

· Seed moisture content determination, assessing desiccation

· Seed viability testing & seed regeneration and multiplication

· Documentation and dispatch of germplasm

· Practical: Field tour to a genebank 
	Lecture (2 hrs)

Practical -field tour (5 hrs)
	LCD Projector and 

Screen, BB/Chalk

Transport (30 seater)
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	15. Seed security


	· Informal seed sector: farmer saved seeds

· Seeds in emergence situation

· Seed fairs, seed vouchers and work for seed approaches to seed access 

· Practical: Seed health tests: seedling symptoms test methods 
	Lecture (2 hrs)

Practical -

laboratory (3 hrs)


	LCD Projector 

-BB/Chalk

-Seeds (various types)
-Filter paper/blotter 

-Near Ultra Violet (NUV)/" Black light" 

-Test tubes

-Stereomicroscope

-Compound microscope

-Agar (various types)

-Deionized water




5. SUMMARY OF TIME NEEDED

Lectures







32 hrs

Practicals -laboratory-based 





24 hrs

Field tours







19 hrs

6. COURSE ASSESSMENT

	Continuous Assessment 
	There will be at least 2 tests (first after 8 lectures and second after lecture 12), marked out of 20%each
	20%

	Continuous Assessment
	Students will do/write up assignments (at least one) and one practical or field work - each market out of 20%each
	20%

	University Examination


	Final examination will be done during week 16-17 0f the semester


	60%


END

