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Abstract  Low soil fertility is one of the major constraints faced by smallholder farmers in the Bamboutos 
Mountain ecosystem. A survey of 261 randomly selected smallholder farmers was conducted using a standard 
questionnaire to identify the major cropping systems used by smallholder farmers, the practices that smallholder 
farmers use to maintain or improve soil fertility, the types of manure or fertilizer used as well as the major crops 
grown in the area. An interview schedule was used to collect data and the descriptive statistics used for data analysis. 
Findings indicated the farmers practiced, inter cropping, crop rotation and agroforestry with intercropping being the 
most practiced cropping system. The farmers use both organic manures and inorganic fertilizers for crop production 
with the major organic manure being fowl dropping and the major inorganic fertilizer being N-P-K 20-10-10. To 
increase soil fertility, 73% of the farmers allow for fallow periods and the dominant vegetation during the fallow 
were: grasses, grasses + Tithonia and Grasses + shrubs. The major crops planted both organically and with inorganic 
fertilizers were Potato, cabbage, carrot, maize, beans, leeks and celery. 
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1. Introduction 

Soil fertility decrease on smallholder farms is a major 
problem in sub-Saharan Africa. The soil fertility decline is 
attributed to nutrient mining through crop harvest without 
adequate replacement [1]. It is unfortunate that long –term 
processes that deplete nutrient stocks are less visible and 
receive lower priority [2]. Soil fertility is influenced by 
both land use and soil management practices; fertilization, 
cropping systems and farming practices at field scale [3].  

Inorganic fertilizer is expensive and largely unaffordable 
to the resource-poor farmers found mostly across Sub 
Saharan Africa [4]. Smallholder farmers in Cameroon lack 
financial resources to purchase adequate quantities of 
mineral fertilizers to correct the inherent low fertility 
levels and replace the nutrients exported with harvested 
produce [5]. Yet restoring soil N and P are major priorities 
not only for sustained productivity but also in the 
rehabilitation of eroded and degraded soils. There is little 
option to use fertilizers to balance the loss of P and K, but 
N can also be supplied through Biological Nitrogen 
Fixation (BNF). On the other hand, application of organic 

inputs either as animal manures or crop residues is 
insufficient to meet the crop nutrient requirements [6]. 
Many technologies have been used to maintain or improve 
soil fertility with more emphasis on integrated soil fertility 
management. The sole use of inorganic (mineral) fertilizer 
not successful in the tropics as well as the sole use of 
organic fertilizers is limited by their bulkiness, unviability, 
low quality and slow release of nutrients. Combination of 
organic and mineral inputs has been advocated as a sound 
management practice for smallholder farming systems in 
the tropics. It was concluded in that, combined application 
of manure and fertilizer helps to increase crop productivity 
and quality while maintaining soil fertility [7]. Although 
these fertilizers are needed to sustain long term soil 
fertility, neither of the two inputs is usually in sufficient 
amounts to satisfy farmers need [8].  

Besides organic and inorganic inputs, farming practices 
such as agroforestry constitute promising option for 
maintaining the stability of landscapes and soils that are 
subjected to human activities. The integration of agriculture 
and forestry within production system will solve the problems 
of conflicting demand for food, land for timber/fuel food 
production, drinking water and soil fertility decline [9]. 
Some farmers practice fallowing to allow time for the 
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fertility of their soils to improve [10]. Intercropping has 
also been found to maintain soil fertility [11].  

The Mount Bamboutos is a group of volcanoes based 
on a swell in the Cameroon Volcanic Line shared by three 
regions of Cameroon, merging in the north with the Oku 
Volcanic [12]. Due to population pressure, farming is 
carried out on the steep slopes, leading to erosion and loss 
of nutrients. Cattle grazing is a common practice on the 
upper slopes where food crop cultivation is uneconomical 
[13]. Consequently, the soils have declined in fertility and 
it is expected that more inputs in form of fertilizers are 
needed for good yields. Good crop yields are an impetus 
to attain the national goal of poverty eradication and food 
security. This study was geared towards understanding the 
cropping systems of small holder farms with regards to 
their soil fertility management practices and has the 
following specific objectives: (i) to identify the practices 
that smallholder farmers use to maintain or improve soil 
fertility, (ii) to identify the types of manures or fertilizers 
used and (iii) identify the major crops grown with these 
fertilizers in the study area.  

2. Methodology 

2.1. Study Site 
The Bamboutos Mountain is located between latitude 

5°32’ and 5°51’ North of the equator and longitude, 956’ 
and 1009’ east of the Greenwich Meridian. It extends from 
an altitude of 2000m to 2700 m above sea level. It falls 
under the western High plateau agro ecological zone of 
Cameroon with multi-agricultural production system. 
Administratively, the Bamboutos Mountain covers part  
of the West, South West and North West regions of 
Cameroon. 

Mean maximum temperature is between 20-22°C; mean 
minimum 13-14˚C. November has the lowest mean 
minimum temperature and December the highest mean 
maximum. Temperature inversions at night in narrow 
valleys which suffer from poor air drainage leads to some 
ground frost, mainly in January or February. Rainfall 
varies from 1780 – 2290mm per year. Most rain falls 
between July and September. Generally January and 
February have the lowest relative humidity (average  
45 - 52 %). The monthly average humidity exceeds 80% 
in July and August. During the rainy season, mist and low 
cloud occur frequently. The soils of the Bamboutos 
mountain are organised into three main categories: soils 
with andic characteristics in the upper region of the 
mountain (lithic dystrandept soils, typical dystrandept 
soils and oxic dystrandept soils); ferrallitic soils in the 
lower part of the mountain (typical haplohumox soils and 
typical kandiudox soils) and imperfectly developed soils 
(tropopsamment soils and umbraquox soils) [14]. 

2.2. Data Collection 
A survey was conducted in 11 villages around  

the Mount Bamboutos. The target population was the 
smallholder farmers. A total of 261 farmers were 
randomly selected from these villages. The questionnaire  
 

was designed to capture the following information about 
the farmers; their socio economic status, the different 
farming systems used, types of fertilizers used and the 
main crops planted. Most farmers had more than one  
farm where they plant different crops and practiced 
different cropping systems. Interview schedules were  
used to collect data while descriptive statistics were  
the main analytical technique. Farmers were interviewed 
individually and data collected was analyzed using the 
Statistical Package for Social Sciences (SPSS) and 
summarized using graphs.  

3. Results and Discussion 

3.1. Socio Economic Characteristics of 
Farmers 

A majority of the farmers were men (69 %) and most 
(84%) of the farmers were literate having at least primary 
school education. The average age of farmers was 49 
years and total farm sizes varied from 0.02 to 9 ha. Similar 
results were obtained while studying the agricultural 
practices on the Bamboutos Mountain [15]. Out of the 
sampled population, 98% confirmed that agriculture is 
their main source of income and 80% of the farmers had 
lived in their respectively villages for more than 15 years.  

3.2. Smallholder Farmers` soil Fertility 
Management Practices 

Figure 1 presents the various cropping practices used by 
farmers to improve soil fertility. Farmers had several 
farms and were practicing same or different cropping 
practices in one, two, three, or all their farms. This 
explains why in the figure we use the number of  
farms. Details of the various cropping practices are given 
below. 

 

Figure 1. Cropping practices used by small holder farmers to improve 
soil fertility 
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Fallow: Allowing a farm to fallow is a strategy that is 
used to restore the chemical and physical fertility of the 
soil [10]. Fallow is commonly referred to as a resting 
period for agricultural land between two cropping cycles 
during which soil fertility is restored. It has more roles 
than just soil fertility and these roles include; weed control 
and interruption of pest and disease cycles, produce wood, 
fibers and medicinal plants for households and can serve 
as pasture for livestock [16]. Seventy three percent of the 
respondents did allow for fallow periods for at least  
one of their farms. The dominant vegetation during the 
fallow period were grass, shrubs and Tithonia (Figure 2). 
Tithonia is known to be a good fertilizer tree when 
incorporated into the soil [17]. Tithonia leaves have been 
found to have a high concentration of nutrients; average 
concentration of green leaves were 3.5% N, 0.37% P and 
4.1% K on dry matter basis [18]. Tithonia green manure 
applied at 9t/ha equivalent of dry matter was found to 
produce higher fresh weight of green vegetables compared 
to calcium ammonium nitrate applied at the same rate [19]. 
Tithonia has nematocidal properties, reducing disease 
problems in the subsequent cropping phase. Besides the 
afo-mentioned advantages, Thithonia fallow require little 
labour, establish spontaneously when seed is available, 
require no special management and are easily cleared [20]. 
Most farms had grass as vegetation during the fallow 
period which could be used as fodder for animals. Shrubs 
could be used as fuel wood. 

 

Figure 2. Dominant vegetation during the fallow period 

3.2.1. Crop Rotation 
Another approach used by farmers in the study area to 

maintain/improve soil fertility is practicing crop rotation. 
This is the practice of growing several different crops on 
the same piece of land in years or seasons. It is usually 
practiced to replenish soil and curb pests and diseases. An 
efficient crop rotation practice is that involving a legume 
and a cereal crop where the legumes add nitrogen to the 

soil through biological nitrogen fixation [21]. Crop 
rotation was practiced in at least 94 farms (Figure 1). 
Various farmers used different sequences depending on 
their objectives. The sequences went up to 5 for some 
farmers. The crops could be grouped into four main 
categories: legumes: beans (Phaseolus vulgaris), 
groundnuts), root vegetables (carrots, potato (Solanum 
tuberosum), leafy vegetables (cabbages, leeks) and fruit 
bearing: maize (Zea mays). Similar crops were used by 
organic farmers in England practicing crop rotation [22]. 
The major crops were virtually the same no matter the 
sequence. Potato was the most planted crop in most of the 
sequences (Figure 3). Cropping in the study area has been 
categorized as potato-based cropping system [6]. Legume 
– maize rotations were found to improve maize yields and 
improve soil fertility (increase total N, available P, 
exchangeable K, Mg and effective cation exchange 
capacity) [23]. 

3.2.2. Intercropping 
Intercropping which is an agroecosystem management 

practice where more than one crop is planted on the same 
plot of land at the same time [24] was the most practiced 
cropping system in the study area. Intercropping was 
practiced in 403 farms (Figure 1). Similar results were 
obtained when accessing smallholder cropping systems in 
South Africa [25]. In addition to the fact that intercropping 
is a major traditional soil management practice, it also 
ensures food security through diverse food in farms [24]. 
Considering that the primary goal of a farmer is to get 
improved crop yields and consequently to get food for 
his/her household and surplus for income to meet other 
family needs, farmers perceived intercropping as 
achieving these benefits. This accounts for the fact that 
most farmers practiced it. Lack of land for agriculture is 
also another reason why farmers practiced intercropping. 
They want to get more out of their land.  

3.2.3. Agroforestry 
Agroforestry in this case referred to scattered trees on 

crop land; an agrosilvicultural agroforestry system. In this 
case, trees/shrubs are either planted or maintained within 
agricultural lands [26]. Multipurpose trees are combined 
with agricultural crops on the same land management unit. 
Trees formed the permanent crops and include fruit trees. 
Therefore, agroforestry systems combine trees, crops, or 
livestock to increase diversity, productivity, profitability, 
and environmental stewardship [27]. Research found that 
soil properties were ameliorated and an overall increase in 
nutrient level below the trees in agroforestry systems [28]. 
In fact, agroforestry as a sustainable land management 
practice has shown solid evidence of its role in soil 
fertility improvement [29]. Forty three farms were 
practicing agroforestry. One of the reasons for low usage 
of agroforestry practices is the fact that most farmers don`t 
master the agroforestry techniques and so do not respect 
the planting distances. In some cases trees are not pruned 
leading to much shade that affect crop yields as sunlight is 
reduced. 
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Figure 3. Crops planted during crop rotation 
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3.2.4. Fertilizer and Manure Application 
Inorganic fertilizers and organic manures were used by 

farmers in the study area. Similar results have also been 
obtained [30] when studying the intricacies of organic and 
chemical fertilizer application on arable land crop 
production in Cameroon. Integrated use of organic and 

inorganic fertilizers has been recommended for sustainable 
crop production [31,32]. Ninety four percent of the farmers 
responded that they use organic manure for crop production. 
The organic manures were used singly or in combinations 
(Figure 4). Poultry manure was used in most farms in the 
study area similar to the results of previous studies [6].  

 

Figure 4. Organic manures used by smallholder farmers 

The main organically cultivated crops were potato, carrots and maize (Figure 5). 

 

Figure 5. Main organically produced crops 

Almost all (96%) of the farmers accepted that they used inorganic fertilizers for crop production. The highest used 
fertilizer was nitrogen‐phosphorus‐potassium (N-P-K) 20-10-10 and the least used was foliar fertilizes (Figure 6). The 
main crops grown with inorganic fertilizers are presented in Figure 7 with potato being the highest crop that is cultivated 
with inorganic fertilizer. Similar to the situation with organic fertilizers. Most farmers in this area adopted the policy of 
using both organic and inorganic fertilizers for crop production similar to the practices of other farmers [25,33]. 

 



63 World Journal of Agricultural Research  

 

Figure 6. Types of inorganic fertilizers used by farmers 

 

Figure 7. Main crops produced with inorganic fertilizers 

4. Conclusion 

Small holder farmers in Bamboutos Mountain have 
adopted some soil fertility management practices. There is 
however a need for improvement probably through 
training and supervision in order to get maximum benefits. 
Intercropping was the most popular cropping system while 
agroforestry was the least practiced. Both organic and 
inorganic fertilizers were used for crop production. The 
main crops produced in the area were potato, maize, beans, 
cabbage, leeks, celery and cabbage. These crops were 
produced both organically and with the use of inorganic 
fertilizers. 
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