
Contents 

Page 
1. Introduction ......1 
2. Review of literature ........................................................................ 2 

2.1. Forms of nitrogen in soils ........................................................... 2 
2.1.1. Nitrogen in soil organic matter .............................................  2 
2.1.2. Inorganic forms of nitrogen ...........3 
2.1.3. Ammonium fixed by clay minerals  ...... 4 
2.1.4. Plant residues nitrogen .......................................................... 5 
2.1.5. Gaseous forms of nitrogen ................................................... 6 

2. 2. Nitrogen balance ......................................................................... 7 
2.2.1. Minerlization of nitrogen in soils  ......7 
2.2.2. Leaching of nitrogen from soils ............................................  10 
2.2.3. Volatilization of ammonia ...................................................  12 

2. 3. Adsorption of nitrogen ............................................................... 15 
2.3.1. Adsorption of nitrate ..........................................................  15 
2.3.2. Adsorption of ammonium ..................................................  16 

3. Materials and methods ....................................................................... 18 
3.1. Soil sampling ......18 
3.2. Neubauer experiment (Biological experiment) ........................... 18 
3.3. Adsorption study .......................................................................  22 
3.4. Nitrogen status in soils ..............................................................  24 

3.4.1. Total nitrogen ............................, ......................................  24 
3.4.2. Inorganic forms of nitrogen ................................................ 24 
3.4.3. Available nitrogen ..............................................................  25 . 

3.5. Ammonium fixation capacity by soils ....................................... 26 
3.6. Soil analyses ......26 
3.7. Statistical analysis .....................................................................  27 

4. Results and Discussion ....................................................................... 28 
4.1. Characterization of soils in the studied area .............................. 28 

4.1.1. Formation of soils in Kalubia Govemorae ..........................  28 
4.1.2. Soil texture .......................................................................... 28 
4.1.3. Soil organic matter content .................................................  29 
4.1.4. Calcium carbonate content .................................................. 29 
4.1.5. Soil pH ................................................................................  32 



4.1.6. Soil salinity .....32 
4.1.7. Cation exchange capacity and exchangeable cations ..........  33 

4.2. Nitrogen status in Kalubia soils ................................................ 35 
4.2.1. Total nitrogen content ........................................................ 38 
4.2.2. Available nitrogen content ..... 39 
4.2.3. Nitrogen fraction content ..................................................  39 

4.3. Assessment of N availability depending on N forms 41 
adsorption parameters ............................................................  

4.3.1. Nitrate adsorption ............................................................ 42 
4.3.1.1. Van Huay equation parameters ..............................  42 
4.3.1.2. Freundlich equation parameters .............................  44 

4.3.2. Ammonium adsorption ..................................................  53 
4.3.2.1. Van Huay equation parameters ..............................  53 
4.3.2.2. Freundlich equation parameters ..............................  55 
4.3.2.3. Langmuir equation parameters ..............................  56 

4.4. Ammonium fixition capacity by soils .......65 
4.5. Nitrogen uptake by rye grass as a parameter for evaluating 70 

soil nitrogen availability ........................................................  
5. Summary .............................................................................................. 74 
6. References ............................................................................................  78 
7. Arabic summary ................................................................................  


