
i

TABLE OF CONTENTS 

1 INTRODUCTION......................................................................... 1

2 AGRO-ECOLOGICAL CONDITIONS IN THE OUEME BASIN.. 3

2.1 Location and geography ........................................... 3
2.2 Climate ........................................................................ 3
2.3 Soil .............................................................................. 4
2.4 Vegetation................................................................... 5
2.5 Population dynamics................................................. 7
2.6 Land property rights.................................................. 9
2.7 Agro-ecological Zone .............................................. 11
2.8 Major crops............................................................... 13
2.9 Animal husbandry.................................................... 14
2.10 Farming systems ..................................................... 15

3 MATERIALS AND METHODS IN GENERAL........................... 17

3.1 Eco-volume and bio-volume ................................... 17
3.2 Reconstructing vegetation dynamics .................... 19
3.3 Datasets .................................................................... 20
3.4 Experimental geographical grid ............................. 21
3.5 Experimental farming systems grid ....................... 22
3.6 Farm interview.......................................................... 24
3.7 Parameters and variables ....................................... 25
3.8 Interpolation ............................................................. 27
3.9 Statistical analyses.................................................. 27

4 FARMING SYSTEMS IN THE OUEME BASIN ........................ 28

4.1 Literature review ...................................................... 28
4.2 Material and method ................................................ 28
4.3 Results and discussion........................................... 29

4.3.1 Crop calendar and crop rotation ...............................................29
4.3.1.1 South Oueme ............................................................................................ 29

4.3.1.2 Middle Oueme........................................................................................... 34

4.3.1.3 North Oueme............................................................................................. 36

4.3.2 CIC and modifying Ruthenberg’s value ....................................38

4.3.3 Intercropping ............................................................................41

4.3.4 Case study mango....................................................................42



ii

4.4 Partial conclusion .................................................... 48

5 LITTER FALL IN FOREST AND PLANTATION....................... 49

5.1 Introduction .............................................................. 49
5.2 Material and method ................................................ 49
5.3 Results and discussion........................................... 50
5.4 Partial conclusions .................................................. 54

6 SPATIAL VEGETATION DYNAMICS....................................... 56

6.1 Introduction .............................................................. 56
6.1.1 Objective ..................................................................................56

6.1.2 Hypothesis................................................................................56

6.2 Material and method ................................................ 56
6.3 Results and discussion........................................... 58

6.3.1 Vegetation parameters in four test communes .........................58
6.3.1.1 Measured vegetation parameters ............................................................. 58

6.3.1.2 Weighted parameters of annual crops ...................................................... 60

6.3.1.3 Aggregated parameters of three vegetation types.................................... 64

6.3.2 Integrated vegetation parameters of 62 communes .................65

6.3.3 Integrated vegetation parameters and agro-ecological factors in 

ten departments........................................................................66

6.3.4 Relations among vegetation parameters ..................................67
6.3.4.1 Communal level......................................................................................... 67

6.3.4.2 Department level ....................................................................................... 68

6.3.4.3 Within Impetus zones................................................................................ 69

6.3.5 Relations between vegetation dynamics and agro-ecological 

factors.......................................................................................72
6.3.5.1 Communal level......................................................................................... 72

6.3.5.2 Department level ....................................................................................... 78

6.3.5.3 Within Impetus zones................................................................................ 80

6.4 Partial conclusions .................................................. 87

7 TEMPORAL AND SPATIAL VEGETATION DYNAMICS......... 90

7.1 Introduction .............................................................. 90
7.1.1 Objective ..................................................................................90

7.1.2 Hypotheses ..............................................................................90

7.2 Material and method ................................................ 90



iii

7.3 Results and discussion........................................... 91
7.3.1 Relations among vegetation parameters ..................................91

7.3.1.1 Within the whole Oueme Basin ................................................................. 91

7.3.1.2 Relations by General Linear Model........................................................... 92

7.3.2 Relations between vegetation dynamics and agro-ecological 

factors.......................................................................................95
7.3.2.1 Relations within four test communes ........................................................ 95

7.3.2.2 Relations by Multiple Regression.............................................................. 96

7.3.2.3 Relations by General Linear Model within Impetus Zones ....................... 99

7.4 Partial Conclusion ................................................. 102

8 SCENARIOS OF VEGETATION DYNAMICS AND ECO-
PRECIPITATION ................................................................... 103

8.1 Introduction ............................................................ 103
8.1.1 Objective ................................................................................103

8.1.2 Hypothesis..............................................................................104

8.2 Material and method .............................................. 105
8.3 Scenarios of vegetation dynamics ....................... 105

8.3.1 Model description ...................................................................105

8.3.2 Observed vegetation dynamics ..............................................107

8.3.3 Predicted vegetation dynamics...............................................109

8.3.4 Observed vs. predicted...........................................................110

8.4 Scenarios of eco-precipitation.............................. 112
8.4.1 Model description ...................................................................112

8.4.1.1 Static regional model............................................................................... 112

8.4.1.2 Temporal and regional model ................................................................. 114

8.4.2 Observed vs. predicted precipitation 2004 .............................116

8.5 Partial Conclusion ................................................. 122

9 GENERAL CONCLUSION...................................................... 123

10 REFERENCES...................................................................... 126

11 ANNEXES ............................................................................. 134


