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Abstract. Water is one of the most important natural resources in maintaining the balance of global 
ecosystems. Water is the engine of life but she can also devastate. Subject of controversy, lusts, 
strategic issues, water is currently raising awareness of the need to preserve this precious 
commodity which directly affects food security, socioeconomic development and health. Sustainable 
management and protection of water resources must then involve all social strata. In one community, 
water is the source of life, source of peace, source of development, but it can also be a main source 
of conflict and instability. The western highlands of Cameroon are an agro-ecological zone of high 
population density and rapid population growth. In this area where land tenure is quite complex, 
farmers cultivate steep slopes (> 25%) for the production of vegetable crops. In order to facilitate the 
turning of the land, these farmers prepare seedbeds flat or forming ridges along the steepest slope, 
two methods of land preparation that do not include any measure of water conservation. With these 
methods of land preparation favouring runoff, pesticides and fertilizers applied in cultivated plots are 
transported by runoff or transfer of sediments to rivers; this transfer negatively affects an agricultural 
function which is environmental protection therefore water. To establish liability of agricultural 
practices in pollution and siltation of rivers, we studied a section of the main river of Méloh watershed 
whose width varies between 2 and 3.5m on a twisty length of 300m. This study showed that tied 
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ridging reduced siltation of rivers by 72%; so this is an effective technique to fight against water 
pollution in mountain agriculture. 
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1 Introduction 

Water is one of the most important natural resources in maintaining the balance of global 
ecosystems; it directly affects food security, socioeconomic development and health. 
Sustainable management and protection of water resources are not only technical, but they are 
first and foremost social and economic; these aspects must then involve all social strata. In one 
community, water is the source of life, source of peace, source of development, but it can also 
be a source of conflict and instability. The western highlands of Cameroon are an agro-
ecological zone of high population density and rapid population growth. In this area where land 
tenure is quite complex, farmers cultivate steep slopes (> 25%) for the production of vegetable 
crops. In order to facilitate the turning of the land, these farmers prepare seedbeds flat or 
forming ridges along the steepest, two methods of land preparation that do not include any 
measure of water conservation. With these methods of land preparation favouring runoff, 
pesticides and fertilizers applied in cultivated plots are transported by runoff or transfer of 
sediments to rivers; this transfer negatively affects an agricultural function which is 
environmental protection therefore water. In the rural areas of western highlands as in all rural 
areas of Cameroon, rivers are the main source of household drinking water; it is in these same 
rivers that people do laundry and cleaning phytosanitary treatment equipment. For ten years we 
see the irregular flow of rivers in the watershed Méloh and the progressive deterioration of the 
quality of their waters. Faced with this alarming situation adds to the observed climate changes 
around the world, we experimented with the cultivation of the potato tied ridging in the fight 
against erosion by runoff; its effectiveness was tested by comparing the amounts of runoff and 
sediment obtained from three types of land preparation, namely the flatbed, ridging along the 
steep slope and tied ridging. To establish liability of agricultural practices in pollution and 
siltation of rivers, we studied a section of the main river of Méloh watershed whose width varies 
between 2 and 3.5m on a twisty length of 300m; this section was isolated from sediment from 
upstream and the water flowing over the rocks to sediment deposition in an inactive natural well 
measuring 0.90m deep, 3m long and 2.5m wide and rocky bottom. A natural well receives 
heterogeneous sediments from both sides covering a total area of approximately 7.5ha. The two 
sides have fairly regular slopes of 14 and 17% cultivated on 150m from the ridge on the one 
hand and on 100m the other hand. Since the year 2012, the well is checked after each rain and 
measurements were taken at regular time intervals for three years. Sediments collected are 
several types (land, plant debris, packaging of pesticides and plastic sheaths for irrigation) and 
measures relate specifically to the physical characterization, quantities and their evolution in 
space and time. 

Water is the engine of life but she can also destroy, devastate, flood. Subject of controversy, 
lusts, strategic issues, water is currently raising awareness of the need to preserve this precious 
commodity. To use water more efficiently and protect, it must be better studied (Touchart 2003). 
The latest river’s studies conducted in Cameroon back to the 80s (Olivry 1986); these studies 
have focused primarily on the assessment of river flows without reference to those factors 
involving their failures, like local agricultural practices in the hills. 

The overall objective of this study is to assess the impact of local agricultural practices on 
siltation of the river. To achieve our goal, we went through two specific objectives: 

1. to characterize and quantify sediment that migrate from cultivated plots to the bed of the 
river;  

2. to provide a comparative analysis of sediments from each of three methods of soil 
preparation. 
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2 Materials and Methods 

2.1 Study area 

The experiment was conducted in the village of Méloh in Fongo-Tongo subdivision (Fig. 1) 
found between the geographical coordinates 5° 27'- 5°37'N and 9° 57'-10°05'E (ECAM3 2008). 
This village is one of the largest sites of potato production in the western highlands of 
Cameroon which is the main production area of foodstuff in the Central Africa sub-
region(PAFPT 2004). 

 

Figure 1: Geographical location of research site 

  

N 

  

 

 Méloh 



 

4 

2.2 Climatic data of the study area 

 

Figure 2: Climate data from the research site 

2.3 Hydrography of the study area 

Watershed Méloh is crossed by several rivers that originate in the Bamboutos mountains and 
are appointed by the names of the villages. 

2.4 Data collection 

The collected and measured sediments consist of land, plant residues and other (pesticides 
packaging, leftover sheaths for irrigation and food packaging). These sediments are dried and 
weighed with a scale of 50 kg maximum capacity. 

 

a= Well 7 days after the rain 

b= well immediately after rain during full vegetative cover  

c= well immediately after rain during weeding and hoeing 

Figure 3: Presentation of the sediments collection well  

a b c 
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3 Results and Discussion 

 

Table 1: Total quantities of sediment per year 

  2012 2013 2014 

Land (t) 3,5 4,1 1,5 

Plant residues (t) 0,127 0,092 0,08 

Other (t) 0,012 0,017 0,005 

TOTAL 3,639 4,209 1,585 

Table 1 shows that during the 2012 and 2013 crop years which tied ridging were not 
implemented by farmers, outstanding deposit of sediment in the river have increased from 3.6 to 
4.2 metric tons. During the 2014 crop year during which 75% of farmers have adopted tied 
ridging, quantities of sediment decreased from 4.2 to 1.6 metric tons, a remarkable 72% 
reduction in siltation of rivers. 

 

 

Figure 4: Evolution of different sediment amounts over time 

During the 2012 and 2013 crop years which tied ridging was not implemented by farmers, the 
deposit of land in the river have increased from 3.5 to 4 metric tons, the deposit of plant 
residues have increases from 0.127 to 0.092 metric ton, and the deposit of other sediments 
have increased from 0.012 to 0.017 metric ton. During the 2014 crop year during which 75% of 
farmers have adopted tied ridging, the amount of land decreased from 4 to 1.5 metric tons, a 
73% decrease of land in the river; the amount of plant residues decreased from 0.092 to 0.08 
metric ton, a 53%decrease of plant residues in the river; and the amount of other sediments 
decreased from 0.017 to 0.005 metric ton, a 77% decrease of other sediments in the river 
(Figure 4). Note that the decrease in the amounts of other sediments (pesticides packaging, 
leftover sheaths for irrigation and food packaging) is not only the result of tied ridging but also 
awareness made to farmers who do not throw their packages in the river; other plant residues 
arrive in the well under the influence of wind. 
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4 Conclusion  

The average length of stay of water in rivers being only a few days (Giret 2007), as the 
populations of the study area depending exclusively on river water, our challenge is to find ways 
and means to preserve its quality. This study has shown that tied ridging is a solution against 
river pollution in the context of mountains agriculture; its high contribution 72% reduction in 
siltation of rivers leads us to recommend it to all farmers exploiting hills concerned about the 
sustainable conservation of natural resources. In our future works we would do a general study 
of rivers in watershed Méloh over their entire length (hydrograms construction and chemical 
analyzes of water); awareness and environmental education must remain appropriate. 
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