(i)

CONTENTS
Page
1. INTRODUCTION 1
2. LITERATURE REVIEW 3
2.1. Definitions 3
2 2. Occurrence of soil compaction in agricultural fields. 4
2.3. The mechamism of soil compaction. 6
2 4. Factors affecting soil compaction. 7
2.5. Impact of compaction on soil properties. 14
2.6. Effect of soil compaction on croproduction. 23
2.7. Effect of tillage on soil compaction. 29
2.8. Control of soil compaction. 32
3. MATERIALS AND METHODS 35
3.1 Soil parameters affecting compaction. 35
3.2. Effect of tillage on soil compaction. 36
3.3. Methods of soil analysis. 39
4. RESULTS AND DISCUSSION. 41
4.1. Characteristics of soils under study. 41
4.1.a. Morphological description. 41
4.1.b. Physical properties. 49
4.1.c. Content and distribution of CaCO4 54
4.1.d. Chamical properties. 57
4.2. Influence of soil parameters on compaction. 61
4.2.1. Moisture content. 61
4.2.2. clay content. ' 67
4.2.3. Silt content. 68
4.2.4. Content and size distribution of CaCOj. 68
4.2.5. Organic matter. — 70
4.2.6. The combined effect of soil constituents on 70

compaction.



(ii)

4.3. Amelioration of soil compaction. 72

4.3.1. Effect of plowing on soil loosening. 72

4.3.1.1. Penetration resistance. 73

4.3.1.2. Soil bulk density and porosity. 76

4.3.1.3. porosity and pore size distribution. 80

4.3.1.4. Saturated hydraulic conductivity. 84

4.3.2. Effect of tillage on infiltration rate. 89

4 4. Effect of tillage on corn yield. 91

5. SUMMARY AND CONCLUSION. 94

6. REFERENCES. 97
7. APPENDIX. (I - XXIV)

8. ARABIC SUMMARY.



