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Course Outline                              

Subject                                                                                                                       Reference

---------------------------------                                                                                      ----------------

1. Historical  background

2. Plant Nutrients                                                                                                 Mengel Ch. 1

* Definition and classification

* General functions

* Mineral contents of plant material

 3. Some factors related to nutrients availability                                                   Mengel; Ch. 2 
       * Interception and contact exchange  
       * Mass-flow and diffusion

       * Soil solution

       * Intensity and quantity 

       * Root growth and extension

4.  Ion uptake of individual cells and roots: Short distance transport.                Marschner  Ch. 2 
       * Plant cell and membranes 

       * Ion uptake and membranes 

       * Carrier theory

       * Ion pumps

       * Active and passive uptake

       * Membrane permeability

       * Ion competition

5.  Long distance transport in the xylem and phloem and its regulation.              Marschner  Ch. 3 

       * General

       * Xylem transport

       * Phloem transport

       * Relative importance of xylem and phloem to the long distance
                            transport of mineral elements. 

· Circulation of mineral nutrients between shoots and roots.

· Remobilization of mineral nutrients.

6. Nutrition and plant growth                                                                                Mengel Ch. 5

· Growth stages

· Nutrition and yield response

· Nutrition and plant quality  

7. Essential elements

· Available forms in soils

· Function in plants 

· Deficiency and correction                                                                     Mrschner Ch. 8&9

A Term paper of a selected subject is required
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