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General introduction of the study 

 

Sierra Leone is characterised by diverse natural geographic features that range from ocean coastal 
mangrove swamps to high mountains, as high as 1,948 meters (6,390 ft).  

The country is strategically located slightly above the equator at latitude 8˚ 49’ N and Longitude 13˚ 24’ 
W. It has two seasons; the rainy or wet and dry seasons. The rainy or wet season is from May to 
October, while the dry season ranges from November to April (Figure 1.4). 

The two seasons can be described as having tremendous advantages to agricultural life but can as well 
be considered as aggressive and have adverse climatic effects in agriculture especially when technology 
is yet at its low ebb in the country. The rains during the rainy season can yield 2,070 mm in the far north 
to 3,250 mm of water in the South. Temperatures can grow between the ranges of 15˚ to 35˚ centigrade 
within the year. The relative humidity is normally high during the onset of the rainy season and at the 
end of it. It falls between the ranges of 1918.3-2412.6 mm.  

The country (Sierra Leone) currently has a human population of 5,836,220 of which 51% are women 
(Table 1.1).  

The land surface area is about 71,740 km² or 7.23 million hectares (WHO Country Cooperation Strategy: 
Sierra Leone 2004-2007), of which 5.4 million are potentially cultivable but only less than 23% is 
currently cultivated (Table 1.2). 

There are five ecological areas where farming is practiced in the country. These are Upland, Inland 
Valley Swamp (IVS), Mangrove Swamp, Boliland and Riverine Grassland. The bolilands, mangrove and 
the riverine swamps are all lowland ecologies. The upland ecology represents approximately 80% of the 
total land under crop and animal cultivation; and the rest are lowlands with high potential for crop yield 
under sound management practices (Table 1.2). 

The total arable land resource of Sierra Leone for agricultural activities is 74.2% (5.4 million ha). The 
lowland area, which is the most fertile, occupies 16.1% (1,165,000 ha) of which 690,000 ha are inland 
valley swamps (IVS), 130,000 ha are the Bolilands and the Mangrove swamps occupy 200,000 ha. It 
should be noted that these vast cultivable land areas are not only owned by the public sector- a large 
proportion is being owned by small-holder farmers [atpsnet.org, 2008, Sierra Leone]. 

The ecological landscape of Sierra Leone largely determines the agricultural production pattern of the 
country (Figure 1.1). There are however some variations due to the traditional or inter-cultural or inter-
community relations amongst the farmers. 

The country is made up of 13 tribes; three of which form majority of the total population, namely: the 
Mende, Themne and Limba who are strategically located in all the four regions of the country, making 
the Northern, Eastern, Southern and Western provinces.  

The Themne and Limba are located in the North West of the country while the Mende mainly occupy 
the South-East. There are other minority tribes, such as the Kono, Vai, Krim, Kissi and Shebro who are 
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infused amongst the Mendes in the South-East, while the Kuranko, Mandingo, Susu, Yalunka, Fulla, Loko 
and Krio (a progeny of the freed slaves from the West) are found in the North West. 

 With the exception of the Krio (Creole is the pigeon English Language) who are mainly found in the 
urban areas of Freetown and its municipality, all of these tribes are mainly farmers in diverse ways in 
the rural and sub-urban areas. They are either crop cultivators (i.e Themne, Limba, Mende, Kuranko, 
Kono) or fishermen (i.e Shebro, Loko, Susu, Vai) or pastoralists (i.e Fulla, Mandingo, Yalunka). The Fulla, 
Mandingo and Yalunka are mainly located in the North which has adequate savannah grass for the 
grazing of their animals.  

Sierra Leone has potentials to develop an advanced agricultural sector in the future because of its 
natural endowments. The topography, natural soil conditions and human resources in the country are 
suitable for both small and large scale agricultural production if managed sustainably well. 

As a result of their high illiterate level in formal education, the Resource Poor Framers (RPF) or Small 
Scale Farmers (SSF) are most times considered ignorant and therefore have no business to be included 
in research to generate innovations that can be of help to alleviate them from their predicaments. 
Instead, the society created an intermediary system called ‘extension services’, in this case agricultural 
extension services, which is meant to transfer the new innovations or knowledge gained by researchers 
or institutions to them.  

This is the beginning of series of problems with the SSF in linking up with the world of new knowledge, 
skills, techniques and technologies. These problems could range from inaccurate transfer of knowledge, 
cost of transfer, timeliness of transfer, effectiveness of transfer, the manner of transfer, the level used 
to transfer etc. Eventually, instead of the RPF see this intervention as an aid to development, it becomes 
a burden. They (RPF) therefore prefer to do their farming in their own old ways and hence branded 
“conservative to innovations”. 
Coupled with lack of resources, the non-inclusion of the SSF or RPF in creating new knowledge through 
research has created inevitable stagnation or setback in the world food security especially for 
developing countries like Sierra Leone. 
Since independence in 1961, Sierra Leone has been experiencing a steady growth in population density 
while the food production has been staggering (Figure 1.3). This has led to the increasing food insecurity 
that has led to series of economic and social problems. The effects the 11-year civil war has also 
precipitated massive migration of able bodied men and women to urban centres for low wage jobs, 
hence decreasing the work force in agricultural production. 

The study is therefore geared towards investigating the effects of introducing minimal mechanisation 
into agriculture together with basic modern techniques in the production of rice and other intercrops 
with the SSF in the upland ecology. 

The lack of social amenities and other opportunities in rural areas has been seen to contribute to the 
migration of youths to urban areas. One of the reasons for this is lack is electric energy in rural areas. 
The study intends to therefore investigate the introduction of jatropha which is an energy producing 
crop that is capable of producing Pure Vegetable Oil (PVO) that can be used in specially designed 
internal combustion (i.c.) engine to produce electricity in the rural village with local farmers. 

In essence, the study is gearing towards providing means to increase food and electric energy 
production in the rural communities with local farmers by introducing modern technology (minimal 
mechanisation) and modern techniques combined with the existing traditional methods and tools. 
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The study shall be investigating the technical, social and economic advantages and disadvantages of 
these interventions in the rural settings in other to enable the development of these RPF in their local 
communities. 
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Main objectives of the study 

 

With the component of rice cultivation through the introduction of minimum mechanisation and 
modern techniques of row planting of crops in comparison with the traditional method, the study shall 
be carefully investigating the following: 

1. how the use of simple farm machinery such as tractor with minimum mechanisation can influence 
the rice cultivation activities with the small scale farmers at rural community level in the upland 
ecology as follows: 
a) impact on the time spent by farmers on field operations on rice cultivation together with its 

allied crops (sesame, pigeon pea and sorghum) when compared with the traditional method in 
the upland ecology; 

b) investigate the cost through the use of machinery in the cultivation in comparison with the 
traditional method of the hoe and cutlass or machetes and 

c) the work capacity of the tractor compared with the traditional manual method. 
 

2. the use of crop (rice, sesame, pigeon pea and sorghum) spacing and other modern techniques can 
influence productivity when compared with the traditional method in the following aspects:  
a) impact on the crops (rice, beni-seed, pigeon pea and sorghum) growth responses within the 

growing season; 
b) impact on the yield rates per hectare of the modern row planting compared with the 

traditional random broadcasting method and 
c) influence on the post planting operations of the farm such as weeding, erosion control and 

harvesting when compared with the traditional method of random broadcasting. 
3. with the component of rural electrification the study shall investigate how bio fuel in the form of 

Pure Vegetable Oil (PVO) can be used for rural electrification by small scale farmers through the 
growing of energy producing crop called jatropha in the upland ecology:  
a) to investigate the varieties of jatropha crops with the potentials to produce Crude Vegetable 

Oil (CVO) in Sierra Leone; 
b) to investigate the effects or impacts of such production in relation to food production at local 

community level and 
c) how jatropha can be grown to produce seeds that can be transformed to produce PVO for use 

in an i.c. engine to generate electricity for rural electrification at village level with the local 
farmers; 

4. the use of machinery is highly limited in Sierra Leone due to lack of the initial capital and technical-
know especially with the small scale farmers in rural areas. The running cost of such machinery is 
also another key limiting factor for successful utility and sustainability by these resource poor 
farmers in their rural communities. Although other costs are underlying, the day to day running 
costs of the machines in most agricultural operations is likely impossible by the RPF due to the high 
cost which they cannot afford thus  the following are some of the consequences: 
a) traditional tools and equipments through manual methods; 
b) small acreage cultivation by farmers due to the heavy manual labour involved;  
c) low yields per hectare; 
d) poor seed bed preparation for crop cultivation; 
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e) high limitation to food transformation, hence short duration of food stuffs, low quality and 
market value and 

f) low standard of life, hence the urge for rural urban migration especially with youths in search 
of better standards of living. This has precipitated lots of problems such as health, crimes, 
inadequate housing, food shortage, poor or low level education etc in Africa and Sierra Leone 
in particular. 

The study is therefore intending to look out for ways to reduce these problems by capacitating the RPF 
through the introduction of modern technologies and techniques and their active involvement into 
research activities in their local communities for their own development. 
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Extended abstract 

 

1 - General background of the research in Sierra Leone 

There is critical and crucial shortage of both food and energy in Africa of which Sierra Leone is an 
integral part in the West African region. The lasting solution to this problem might be obtained from 
adequate knowledge to secure sustainable means of producing these essential needs (food and energy) 
through the people of Africa themselves and Sierra Leone in this case. 

This can be achieved through acquiring skills, knowledge and techniques which can be obtained mostly 
through research and implementation with the very people in the country or the African continent itself.  

Sierra Leone, which is ranked 183rd country [UNDP, 2014] in the human development index, is yet to 
make very strong and conscious efforts in combating the problems of the most significant pillars of 
human development needs, which are food and energy. The achievement of securing adequate food 
and energy in any country will lead to improve education, health, infrastructure, communication and 
other social amenities; making the lives of its citizens meaningful and worth living in consonant with the 
rest of the living standards of the rapidly growing world. 

 It can be argued that anchoring research in the needs and opportunities of the farmers is as important 
as it is to anchor the research in the international scientific literature [N.G. Roling et Al., 2004]. 
Agriculture, which is practiced by 75% of the total population of Sierra Leone, is considered to be the 
most appropriate means of sustainably solving these key issues if properly practiced in the country. This 
research is geared towards getting possible means of minimizing the problem of food and energy 
shortages through the use of the local farmers by introducing basic but essential skills in minimal 
mechanization and modern agronomic methods in their farm sites to produce rice-staple food and 
bio-fuel from jatropha seeds that can be used locally by the people themselves. 

The approach which is coupled with scientific research methods will not only look out for solutions to 
the problems of food and energy shortage but also: 

1. teach the farmers some basic science skills to acquire new knowledge; 
2. look for solutions to their farm problems by enabling them use the research knowledge gained 

more relevantly in the agricultural activities and 
3. to create positive new levels of food production and processing in their local communities. 

In other to achieve this goal the use of On-Farm Research (OFR) method was applied; according to this 
method, the farmers are integral component or part of the entire research work from start to finish. By 
so doing, the farmers will not only gain from the results of the research but also learn the techniques 
such as: 

1. careful field observation; 
2. comparison of events and technical situations; 
3. use of scientific skills and simple instruments or equipments, such as measurements and spacing 

and 
4. independently develop the ability to make judgments from the field as a living laboratory where 

they live and interact every day. 
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This makes the skills, techniques and knowledge which the farmers gain as real property of their own 
and can be readily used when they confront any situation during their production process and NOT as an 
outside or strange research results or techniques handed over to them to be used to improve their 
production level by researcher(s) or research institution(s). 

 

2 - Rice cultivation with modern method of minimal mechanization and 
intercropping compared to the traditional method in the upland ecology 

2.1 Introduction and general objectives 

The objectives of the research on traditional and modern methods of upland rice cultivation with small 
scale farmers in the Bombali district of Sierra Leone are: 
1. to assess the impacts of minimum mechanical cultivation through soil tillage (ploughing and 

harrowing-1st and 2nd harrowing) and traditional method of using the hoe and cutlass in the 
upland rice cultivation with small scale farmers in Sierra Leone; 

2. to assess the intensity of labor used in the modern and traditional methods of upland rice 
cultivation by the rural small scale farmers; 

3. to investigate the crop response in terms of vegetative growth and yield rate of rice and its related 
intercrops from the field cultivated by 4 small scale farmers in 2 hectares using the traditional and 
modern methods of cropping system of farming in the upland ecology; 

4. to assess and compare the economic input and output of the modern and traditional methods of 
upland rice cultivation with small scale farmers in rural communities. 

The 75% of the total population of Sierra Leone are engaged in agriculture and over 70% of these are 
small scale farmers [ATPS, 2011] involved in upland cultivation. This has encouraged this research to be 
carried out to investigate what improvements could be made in trying to increase the rice yield rate 

(tha-1) per farmer of this rural Resource Poor Farmers (RPF) in an economically viable input-output 
relationship at the same time conserving the soil potential and its superficial ecology. 

It is an evident fact that most, if not all of the farm operations by the small scale farmers are done 
manually in Sierra Leone and elsewhere in Africa. 

This militates heavily against increase in production due to high farm drudgery or intensive labour used 
by the farmers, resulting to limited acreage per farm family, poor agronomic practices and late 
completion of farm operations. 

The research is geared towards investigating the relevance of introducing minimum mechanization and 

modern agronomic practices that could stimulate increase in yield per hectare (tha-1) with less 
economic burden on the already poor resourced farmers at the end of the production season. 

The research is therefore focused on what agronomic, mechanical and economic strategies could be 
combined: 

to improve on: 

1. the yield rate per hectare (tha-1); 

2. the acreage worked per farmer (hafarmer-1); 
3. the quality of the agronomic practices in the field such as soil tillage, pest and weed management 

strategies and 
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4. the timeliness of completing farm operations (hha-1). 

to reduce on: 

1. the field time for farmers (hha-1) and labor intensity as well; 
2. the input factors (water, seeds, chemicals etc.) and 
3. the services (contractors, manpower etc.) necessary for production. 

The research is also geared towards introducing modern agricultural technology transfer to farmers by 
working with them in their farms through Participatory Research Approach (PRA). 

This field laboratory approach where the farmers will learn new skills, discover new knowledge and can 
easily use what they have learnt during the research will help in their future agricultural engagements to 
improve the socio-economic and agricultural status without the researcher. 

This is one of the main pillars of this work. 

This will help bridge the gap between the agricultural research results and the users (farmers in this 
case) of the results. In addition, the research also aimed at stimulating and developing the farmers’ 
acumens in being inquisitive and curious to find out solutions to their problems from the field which is 
their most immediate and most permanent laboratories. 

This will minimize the dependent syndrome on distant research designs and researchers to solve their 
local existing production problems in their fields. Concomitantly, it will also shorten the time it takes to 
solve their problems that are eminent in the field of production since they are active participants of the 
research work therefore can act now instead of waiting for far-fetched researchers to look out for 
solutions to their problems, especially where there are limited resources to make this becomes feasible. 
It was said by this writer that, the approach to the problems of farming must be made from the field, 
not from the laboratory. The discovery of things that matter is three-quarters of the battle. In this, the 
observant farmers or labourers, who have spent their lives in close contact with nature, can be of the 
greatest help to the investigator [Sir Albert Howard, 1943]. 

The introduction of minimal mechanization and modern agronomic practices will eventually save time 
and excessive labour, though much more costly. This will reduce the drudgery or intensive manual 
labour suffered by the farmers, save their time for other farm and social activities and increases the 
yield per hectare. 

Consequently, it will also improve some of their social amenities, especially the women and children 
such as their health, education, domestic chores and social status, since they will now have much time 
to rest and share time with the family members at home. 

In this research, the farmers are placed as central focal entity for them to fully participate in their own 
development as both learners and beneficiaries of the knowledge, skills and techniques used or 
discovered during the entire production process. They are both creators and users of the research 
results. 

 

2.2 Methods 

The research was carried out through a sensitization and mobilization of the farmers on meetings held 
in their communities as first entry step from which 4 farmers were selected. 
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The community of the research participated in the selection and lay-outing of the site for the entire 
field work. Where?  

A total land surface area of 0.5 ha was allotted to each farmer for the research; this 0.5 ha was again 
further divided into two halves (0.25 ha). 

The 0.25 ha was used as a treatment for the Traditional Method of mix cropping while the other 0.25 
was used for the Modern Method of rice intercropped with 3 different crops (pigeon peas, sesame and 
sorghum).  

The 0.25 ha of the modern method was tilled by the same tractor (FIAT 780; 4WD), implements and 
operator in a sequential manner for all the 4 farmers, while the 0.25 ha was cultivated by the farmers 
using the traditional tools: cutlass (machetes) and hoes (slash and burn). 

In the Modern Method, 5 treatments were used by combining rice and the intercrops named above as 
follows: 

1. pure or sole rice only; 
2. rice combined with pigeon peas only; 
3. rice combined with sesame only; 
4. rice combined with sorghum only; 
5. rice combined with all the 3 intercrops. 

Each of these treatments in the Modern Method had an area of 0.05 ha. The total number of treatments 
for the entire research was 6 including the traditional method for each farmer. 

Random broadcasting of rice and the other crops was done in the Traditional Method, while row 
planting of rice and its intercrops was carried out in the Modern Method with definite spacing after 
measuring the quantities of seeds to be used in each treatment. 

The population density of rice was assessed by using the 1 m2 quadrant method with 5 repetitions in 
each treatment while that of the intercrops was done by ‘manual  head counting’ in each treatment. 

The growth rates of rice was assessed by measuring its height and counting the tillers while for the 
other intercrops the height and canopy spread were measured at an interval of 3 months after planting. 

The weed prevalence in the 6 different treatments was assessed by counting the weed population 
density per square meter. The Traditional Method of weed control method was used by physically 
removing the weeds from the crops by the farmers in all the 6 treatments recording the time and 
number of workers involved in the entire exercise. 

The effects of insect pests were qualitatively observed, while the rodents and birds were controlled 
using manual traditional means of fencing and bird scaring respectively. 

Harvesting and processing of both the rice and the intercrops was done manually using local tools such 
as knives and winnowers. 

The rice yield was assessed by using the 1 m2 quadrant method with 5 samples from a centrally located 
point in each treatment. The 5 harvested samples were threshed individually, naturally dried to about 
14% moisture content and weighed. This was repeated in all the 4 plots of the 4 farmers.  The intercrops 
yield was assessed by harvesting 20 stands in each treatment, processed the harvested stands and 
weighed. 
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2.3 Main results 

 The working time for seed-land preparation (land clearing and soil tillage) show that in Modern 

Method plough and harrow (1st and 2nd harrowing) took 48 hha-1 (i.e. a work capacity C = 1.078 

hah-1) while -in the Traditional Method- it took 128 hha-1 to do the land clearing (C = 0.008 hah-1) 

and 168 hha-1 for manual hoeing (C = 0.006 ha.h-1). 

 This shows that there was approximately 88% of time saved by the farmers through Modern 
Method. 

 The rice plant population density was observed to be higher in the Modern Method with 178 

plantsm-2; the seed rate in this treatment was 55 kgha-1 when compared with the Traditional 

Method with a population density of 150 plantsm-2 but 60 kgha-1. 

 This implies there is better seed germination capacity with the Modern Method. 

 The weed population density was recorded to be lower in the Modern Method with an average of 

51 weedsm-2 while in the Traditional Method it was 60 weedsm-2. 

 This implies more resources (time and energy) were needed to control the weeds in the Traditional 
than in the Modern Method. 

 The growth performance of rice was better in terms of height and tillers in the Modern Method 
than in the Traditional. The average height (measured 120 days after planting) of rice was recorded 
to be: 116 cm and 108 cm in Modern and Traditional Method, respectively. The tillering and 
panicle bearing of the rice stands was also seen to be better in the Modern Method with an 
average of 5 or 6 tillers per stand with a tiller without rice panicle, whilst in the Traditional 
treatment there was average of 5 stands with 2 without rice panicles. 

 The yield rate of rice was 2.34 tha-1 (14% moisture content) in the Modern Method as compared 
to the 2.20 t.ha-1 in the Traditional Method. 

 This implies there is better yield returns per hectare with the Modern Method; 

 The total cost of production (both for the rice and three intercrops) in the Modern Method was 

however higher (5,183,870 Leha-1; 978 €ha-1 approximately) when compared to the Traditional 

Method (3,948,386 Leha-1; 745 €ha-1 approximately); expressing the cost of production by Euro 

per ton, the results are: 354 and 326 €t-1 for Modern and Traditional Method, respectively. 

 There was less time spent to complete the entire production process in the Modern Method (1960 

h.ha-1) compared to Traditional Method (2000 hha-1). 
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Table 1. Traditional Method compared with Modern Method: main results obtained in the field tests The index values (%) 

shows that Modern Method assures better results for each parameters, except for the total cost of production (€t
-1

). 

PRODUCTIO PARAMETERS 
UNIT OF 

MEASURE 
TRADITIONAL 

METHOD 
MODERN 
METHOD 

SEED-LAND PREPARATION TIME hha
-1 396 (100%) 48 (12%) 

SEED-LAND PREPARATION WORK CAPACITY hah
-1

 
0.008 machete 

0.006 hoe 
1.078 

PLANT POPULATION DENSITY 
SEED RATE 

plantsm-
2 

kgha
-1

 

150 (100%) 
60 (100%) 

178 (125%) 
55 (92%) 

WEED POPULATION DENSITY weedsm
-2

 60 (100%) 51 (85%) 

AVERAGE HEIGHT 
TILLE RING  
PANICLE BEARING 

m 
n. 
n. 

1.08 (100%) 
5 (100%) 
4 (100%) 

1.16 (107%) 
6 (120%) 
5 (125%) 

YIELD RATE OF RICE 
YIELD RATE OF ALL INTERCROPS 
TOTAL 

tha-1 
2.20 (100%) 

0.082 (100%) 
2.282 (100%) 

2.34 (106%) 
0.422 (515%) 
2.762 (121%) 

TOTAL COST OF PRODUCTION (rice and all intercrops) 
€ha-1 

€t-1 

745 (100%) 
326 (100%) 

978 (131%) 
354 (108%) 

TOTAL INCOME OF PRODUCTION (rice and all intercrops) €ha-1 914 (100%) 979 (107%) 

TOTAL PROFIT OF PRODUCTION (rice and all intercrops) €ha-1 169 (100%) 1 (0.6%) 

TIME IN ENTIRE PROCESS OF PRODUCTION hha-1 2000 (100%) 1880 (94%) 

 

The number of hours (2000-1880 = 120 h) is not convincing at this moment to reach an economical 
threshold with the Modern Method, but can be further improved by engaging additional activities such 
as basic mechanical seeding.  

The manual modern method of seeding took 192 hha-1 in this experiment. If this time is reduced to 3 or 
4 hours per hectare by using a seed sowing equipment with the same tractor, the time the farmer will 

save will dramatically increase from 120 to approximately 300 hha-1. 

The same equipment can also be used to sow other seeds such as millet in another field; making the 
value of the equipment to be increased during the cultivation season. This will improve the economic 
value of both the machine and the equipment during the year. 

 

 

3 - The cultivation of jatropha crop as source of energy from Jatropha seeds as 

bio-fuel 

3.1 Introduction and general objectives 

Across the continent of Africa, only 10% of individuals have access to the electrical grid, and of those, 
75% come from the richest two quintiles in overall income. Electrical provisioning in Africa has generally 
only reached wealthy, urban middle class, and commercial sectors, bypassing the region’s large rural 
populations and urban poor. According to the forum of Energy Ministers of Africa, most agriculture still 
relies primarily on humans and animals for energy input [Energy in Africa, 2012]. 

This acute shortage of energy has led to the tremendous snail pace rate of development of the countries 
in the continent whilst the rest of the developed world is taking advantage of the deficiency to exploit 
the natural wealth through the importation of most of the resources in their raw or crude form to the 
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developed countries for processing and later returned to Africa at higher costs at the expense of the 
impoverished people; rendering them poorer and poorer and hence branded as underdeveloped. 

One of the ways to avert this unpleasant situation is to explore more sustainable means of generating 
energy which can be produced, processed and used in the African continents by local people. 

Renewable Energy Sources (RES) could be one of the answers to achieve this objective. 

This research is geared towards exploring means of animating farmers to produce energy through the 
cultivation of jatropha crop locally in their rural communities, which can produce Pure Vegetable Oil 
(PVO) that can be used as bio-fuel in a reciprocating i.c. engine to provide electricity in the rural 
community. 

Jatropha is an introduced crop from the Western and Asiatic world that has been observed to grow well 
in diverse tropical soils in Africa. This crop’s products (seeds) used as a source of energy is scarcely 
known in the continent of Africa until late in the 20th century. The crop is known in Sierra Leone as an 
ornamental plant around houses in urban and rural settlements. 

The growing of jatropha as a crop is a completely new phenomenon in Sierra Leone which the research 
is investigating to know what agronomic, economic and social impacts such a venture could have in the 
rural communities in relation to energy and food production. On the aspect of agronomy, the research is 
to investigate the growth and reproductive effects of the plant when cultivated solely as a mono-crop 
and as an intercrop with another crop that can be eaten by the farmers. 

The research also aimed at investigating the effects of pests, weeds and other agronomic managements 
in relation to the growth and reproductive abilities of the crop in the field using traditional and modern 
method approaches by local farmers. The aspect of variety of the crop was also involved into the 
research to investigate which of the varieties could best suit the production process in terms of 
agronomic management, growth response, life cycle, and yield rate per hectare. 

On the economic sphere, the research is investigating the cost of production of the crop with no 
mechanization but with some modern agronomic methods. The study further investigates the input-
output relationship of the entire production process for one production season to acquire a first 
knowledge of what are the economic consequences will this venture have on the farmers in terms of 
food security in their community. 

On the social sphere, the research will be investigating the interactive impacts of the production of 
other food crops and jatropha (as PVO to generate electricity) and ground nut (as food and income for 
the farmers). This can be achieved by:  

1. investigating how much time and energy that maybe needed to produce the needed seeds for the 
production of bio-fuel that can be used to generate energy for the consumption of the village 
community; 

2. discovering what challenges or positive effects the production of the crop will have on the farmers 
that will be involved in the activities; 

3. investigating the mutual benefits shared by the farmers working together in groups to produce the 
seeds in the sole and intercrop methods in the field and 

4. engaging modern agricultural skills and techniques that could be beneficial to the farmers from the 
research activities during and after the field exercises in the cultivation process.  
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It is eminent that the national electricity grid of Sierra Leone will hardly reach the rural poor 
communities; therefore one of the means of acquiring sustainable energy by the rural poor is to involve 
in activities that can enable them get a readily available source of energy that can be produced and 
used locally through the use of local resources such as land, traditional tools and crops they can 
cultivate. These are available and sustainable thus influence their social lives to improve their socio-
economic status. 

The ability to grow jatropha and generate electricity through the use of engine-generator set at rural 
level (very low power: < 10 kW) will improve the quality of life in the community. 

The energy produced by the generator depends on the available mass of jatropha seeds (yield per 
hectare) and the ultimate mass of PVO (efficiency of the process). From 1 to 5 years after planting, 

about 4.0-5.0 tha-1 of seeds can be produced, which will eventually produce 1.5 tha-1 of PVO [Matsuno 
et al., 1984; Foidl et al., 1996].  

This can run only a low power reciprocating i.c. engine for a short time due o the limited quantity of 
PVO that can be produced by the small scale rural farmers.  

In other to maintain equilibrium between food and energy, the production of jatropha as should 
therefore be sustained by increasing, in order of priority: (i) the seeds yield, (iii) the plant duration in the 
field and eventually (iii) the acreage of jatropha cultivation. 

The electricity produced can be used for diverse small scale purposes such as:  

1. village houses lighting and small domestic appliances (e.g. fans, radio and TV sets, PC, internet 
connection, phone etc.), (ii) schools, community and health clinic (maintain cold chain of the 
drugs)centers;  

2. small scale agricultural machinery such as water pumping machines for irrigation and refrigerators 
for food preservation (meat and fish, in particular) and 

3. cottage (small scale) industries such as wood carving, polishing and light metal welding. 

These and a lot more will positively impact the socio-economic status of the people in the rural areas by 
improving their standard of living, consequently preventing or minimizing the incidence of rural-urban 
migration especially by the youths. 

As a result, there will be a reduction in the urban population pressure, hence minimizing problems such 
as the crime rates, prostitution, health hazards, unemployment, inadequate housing facilities, 
transportation etc. 

The objectives of this study are to investigate: 

1. the controversial perception about the impacts of land use for the production of jatropha as fuel 
for energy and the production of food by farmers at the same time. This is a highly debatable issue 
in the village community and the global arena [FAO, 2013]. This study will carefully investigate the 
integration of jatropha cultivation together with an edible crop; in this case, ground nut. This is to 
dismiss the fears of the farmers for prioritizing energy production more than food, hence creating 
equilibrium between food and energy which are all essential components for better standard living 
and development; 

2. the varieties of jatropha that can be cultivated in Sierra Leone, that has the potentials to produce 
more seeds for PVO; 
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3. how jatropha can be grown to produce seeds for the production of PVO for the use of farmers in a 
special diesel engine at local community level to generate electricity for domestic consumption and 

4. how PVO can be locally produced and used by farmers through the growing of the energy crop for 
the generation of energy at community level. 

 

3.2 Methods 

Concrete and clear explanations were made to the farmers to know what benefits could be obtained in 
their community through the provision of energy in the form of electricity by using a local crop they can 
produce and process. 

The community accepted the research work to be carried out in the land which was selected together 
with the researcher. 

Five groups of 11 people each were initially formed to carry the work but later degenerated to 4 due to 
the effects of pests (rodents) in one of the groups plot. 

Each group was allotted to a plot of 0.5 ha. The 0.5 ha was further divided into two parts of 0.1 ha and 
0.4 ha. 

The 0.1 ha was to be planted with jatropha only while the 0.4 was to be planted with jatropha 
intercropped with ground nut.  

The work in the entire research was collectively done by all the members of the groups in one day week, 
for 4 hours. 

The entire work was totally manual with the use of traditional tools, such as cutlasses, hoes, sticks and 
ropes. However, the researcher introduced some modern technical activities, such as lay-outing, 
spacing, mulching and weighing. Therefore the use of some basic instrument and equipment was 
introduced to the farmers, such as the scale and tape measure. The land clearing was carried out 
(machetes) and the soil tillage was done using local manual tools (hoes). 

The jatropha seeds were obtained from different communities outside the research site and were 
weighed and countered for the planting purpose (plant density). The planting was done together with 
the farmers; the spacing of jatropha seeds was 2.0 x 2.0 m apart while the ground nut was planted with 
a spacing of about 0.25 x 0.15m. 

The weed prevalence in the two treatments of jatropha with ground nut and jatropha without ground 
nut was done by using the 1 m2 quadrant method with 5 repetitions in each. This was done both before 
the harvesting of ground nut (2 months after planting) and 2 months after harvesting of the ground nut. 
The ground nut straws were used as mulch for the jatropha crop together with the farmers. 

The growth response of jatropha in the two treatments was assessed by measuring the height, number 
of leaves, branches and fruits produced. The reproduction period of jatropha was also recorded. 

The ground nut was harvested and plugged manually. The harvested product was weighed to know the 
yield rate per hectare. 

The activities of pests, especially insects such grasshoppers observed and record qualitatively, as there 
was – at the moment - no control measure engaged to minimize their large invasion. 
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From energy point of view the whole process of PVO production (seeds  PVO  electricity) has been 
theoretically examined and closely followed to be used at local community level in Sierra Leone. 

The seeds, which have acquired dry weight by with about 40% moisture content, are placed in a 
mechanical press, manually operated machine-and the lever is lowered by the farmers. 

The Crude Vegetable Oil (CVO) produced by the press is collected and placed into continuous 
containers to be purified by sedimentation. The resulting PVO -which has a density of about 0.85 kg/dm3 
– can feed a special designed Diesel Cycle engine, directly connected with the generator of electricity. 

 

3.4 Main results 

The successful involvement of farmers in the integrated cultivation of jatropha as a crop and ground nut 
at local community level is a breakthrough as an entry point to bio-energy production in rural areas in 
Sierra Leone. 

Total time taken for the cultivation of jatropha together with its intercrop, ground nut was 580 hha-1 
and a work capacity of C = 0.107 ha.h-1 in a period of 7 months. 

The germination rate of jatropha seeds was very poor (10%) compared to that of ground nut (95%). 

The growth response of jatropha was: 

1. height of jatropha curcas in treatment with ground nut as intercrop (61 cm) was much better than 
that of jatropha in sole cropping (31 cm) while that of Jatropha gossypifolia with ground nut was 
(91 cm) and the sole cropping (43 cm) at age 5 months after planting; 

2. leaf production in the treatment of jatropha intercropped with ground nut was much better than 
the sole cropping; 

3. Jatropha curcas had an average of 16 leaves per tree in the treatment with ground nut while there 
were 9 in that of sole cropping at the 5th month; 

4. In Jatropha gossypifolia, it had 11 leaves in intercropped treatment with ground nut and 9 leaves in 
the treatment without and 

5. The branching ability of Jatropha gossypifolia is better than that of Jatropha curcas. 

In connection with seed reproduction Jatropha gossypifolia was able to reproduce fruits at 4 months, 
while Jatropha curcas was at 6 after planting. 

Weed prevalence was less in the treatment of jatropha with ground nut (57 weedsm-2) while in the 

jatropha without ground nut (62 weedsm-2). 

Pest infestation qualitative observations 

1. Rodents had tremendous adverse effects on the ground nut crops at 2 months after planting by 
eating the ground pods under the ground. While birds and some insect such as crickets, ants had 
some damages done on the seeds planted in the field. 

2. Insects, such as grasshoppers and leaf worms had some damaging effect by eating the leaves of 
jatropha especially with Jatropha gossypifolia, which was observed to be more susceptive to 
grasshoppers.  

 

Jatropha seeds production cost-benefit analysis 
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1. the total cost of production was recorded to be 482 €.ha-1; 

2. the average yield rate of ground nut was 0.820 t.ha-1; 

3. the total income from the ground nut yield was 1,160 €.ha-1; 

4. the profit made at the end of the first cropping season without the jatropha produce was € 678.ha-1. 

 
Table 2. The cultivation of Jatropha as “sole crop” compared with “jatropha intercropped” with another crop: main results 
obtained in the field tests with index values (%) show that jatropha intercropped with ground nut assures better results for 
each parameter, including the total income return of production. 

PARAMETER 
UNIT OF 

MEASURE 

JATROPHA CURCAS JATROPHA GOSSYPIFOLIA 

SOLE 
CROPPING 

(JSC) 

INTERCROPPED 
WITH GROUND 

NUT (JIG) 

SOLE 
CROPPING 

(JSC) 

INTERCRO
PPED 
WITH 

GROUND 
NUT (JIG) 

TOTAL TIME OF PRODUCTION h.ha-1 580(100%) 580(100%) 

WORK CAPACITY ha.h-1 0.107 0.107 

GERMINATION PERCENTAGE- JATROPHA % 10 10 10 10 

GERMINATION PERCENTAGE-GROUND NUT % - 95 - 95 

HEIGHT AT 5 MONTHS (JATROPHA) Cm 31 (100%) 61(197%) 43 (100%) 91 (212%) 

LEAVES AT 5 MONTHS n. 9 (100%) 16(178%) 9 (100%) 11 (122%) 

BRANCHING ABILITY AT 4 MONTHS 
(JATROPHA) 

n. 0 2(100%) 3 (100%) 4 (133%) 

SEED REPRODUCTION AGE (JATROPHA) months 6 (100%) 6(100%) 4 (100%) 4 (100%) 

WEED POPULATION DENSITY weedm-2 62 (100%) 57(92%) 62 (100%) 57 (92%) 

GROUND NUT YIELD RATE t.ha-1 0.00 0.820(100%) 0.00 
0.820 

(100%) 

INCOME FROM GROUND 
€.ha-1 

€t-1 
0.00 

1160 (100%) 
1415 (100%) 

0.00 
1160 (100%) 
1415 (100%) 

TOTAL PRODUCTION PROFIT AT 7 MONTHS €.ha-1 0.00 678 (100%) 0.00 678 (100%) 

 

It can be observed from the parameters that there is total advantages in cultivating jatropha with 
ground nut in terms of the both the technical and economic aspects of production. 

Although it is not stated from the data, but the weed population densities shown from the two systems 
of jatropha cultivation (sole cropping and intercropping) indicated that there was more time and energy 
used in weeding the sole cropping treatment plot. This may even be one of the reasons why the 
jatropha performance in the sole cropping is weaker. 

 

Rural chain to transform jatropha seeds in PVO and electricity 

The field activities are closely followed by the transformation of the harvested seeds to PVO for the use 
of the generator-set. 

A local chain of processes must be carried out in other to obtain a pure oil (not refined) to be used for 
the production of electricity. This chain includes: 

1. storage of seeds;  
2. extraction of crude oil, by mechanical device (press); 
3. purification of crude oil into PVO (sedimentation, filtration or flotation in water); 
4. storage of PVO and 
5. use in the Diesel Cycle special engine. 
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Storage of seeds 

The seeds are stored for either oil extraction or for further propagation into the field. The viability of the 
seeds diminishes as they stay longer in the store. The ideal time the seeds should be stored is 9 months 
for maximum utility [K. J. Sowmya et al., 2011]. 

Seed storage is key factor in other to obtain good PVO; the seeds should be placed in bags and kept in 
very low humidity place, especially during the rainy season. The use of materials -such as jute and other 
related fibres (easy to find locally) - as bags for storing the seeds has shown better results of good 
quality in crude oil production and germination in India [A. Kumar et al., 2010; S. Karaj, J. Müller, 2010]. 

Seed germination potential 

The condition to maintain good germination potential of jatropha seeds is closely related to the storage 
period, containers used to store and the humidity. 

The most appropriate period of storing the seeds for effective germination has been proven to be 9 
months. The germination is more vigorous between 1 to 3 months after harvesting (60-70%). The 
viability begins to reduce after this period until the 12 month when they will become completely 
unviable. However, studies have further shown that the most suitable materials in which such seeds 
should be stored is jute or other local fibres bags [A. Kumar et al., 2010, S. Karaj, J. Müller, 2010]. In 
spite of these two conditions, the humidity of the environment in the store must also be low in other to 
avoid moulding hence losing its viability.  

Extraction 

From theoretical point of view oil extraction from jatropha seeds can be carried out in two ways: 

1. Mechanical and 

2. Chemical. 

The mechanical method involves the use of machine through the application of high pressure to remove 
the oil. This mechanical method can be manual or motorised. The manual method involves compressing 
the seeds in a machine called ram press [K. Bielenberg, 1985]. 

The manual and mechanical methods tend to show different oil extraction efficiency when the in-put 

and oil-put oil materials were compared. The motorized mechanical method showed EXT = 98% while 

the manual method showed EXT = 6575%. 

The chemical method involves the use of solvents to remove the oil with a good efficiency, but is not 
simple to apply. There are series of problems between the oil and the solvent such as the viscosity, 
temperature and miscibility. 

When the two systems were compared the oil extraction efficiency was seen to be better with the 

mechanical (EXT = 95.9%) than the chemical (EXT = 79.3%) [C. Ofori-Boateng et al., 2012]. 

For local community level, the use of the manual mechanical method is most appropriate. 

Crude oil purification 

This involves the cleaning up of the extracted from series of impurity that may cause damage if used as 
crude oil into the machine. Three main methods are involved here: 

1. sedimentation; 



School Innovative Technology for Agri-Food and Environmental Sciences 
Cycle XXVII 

Dr. Joseph B. Tholley 
Tutor: Prof Marco Fiala 

 

PhD Thesis 
Integrated agricultural technology impacts on food and energy production with small scale 

farmers at local community level in the upland ecology of Sierra Leone  

 
page 29/30 

 
 

 

2. filtration and 
3. flotation in water. 

Sedimentation: it is the easiest and most economical as it involves the use of force of gravity in 
conjunction with the different densities that characterize the liquid extracted (oil and solid waste). More 
tanks are placed in series; in each of them is the separation of the phases and only the lighter part has 
access to the next tank. Sometimes it is also required a pre-filter (to eliminate rubbers) and/or a 
finishing filtration. The process is very slow: in each tank is provided a minimum time of sedimentation 
of 2-4 days, at a temperature of 20°C; for these reasons, sedimentation is not recommended in 
industrial supply chains. It is however ideal for local community use because of it has low cost, simple 
implementation, structural simplicity, lack of energy inputs, and the certainty of a good quality of 
PVO. 

Filtration: this is a method widely used. It involves the passing of the oil through series of highly 
standardized filters at different levels to get the desired quality of oil at the end. This needs careful 
monitoring, cleaning and consecutive changing of filters in the system. Some of the filters are quite 
expensive. It cannot be suitable for rural community purposes. 

Flotation in water: this is a method that is relatively unknown but seems to be very appropriate to refine 
the extracted oil. The method can guarantee the removal of most impurities such solid particles and 
other liquids from the oil. However, this system needs auxiliary activities such pre-heating of oil to 60°c, 
continuous mixing and the final separation of the emulsion [W. Rijssenbeek, 2010]. It cannot be suitable 
for rural community purposes. 

Storage of PVO 

This is an important stage before feeding the i.c. engine. Like any other oil, it should be placed in plastic 
containers (to eliminate reaction with metal wall) and placed in an ambient store with moderate 
temperature. The oil can be stored from 4 to 12 months to show good quality when used in an 
appropriate engine [www.kimminic.com]. 

Use of PVO for i.c. engine (Diesel Cycle) 

The PVO be used directly into special Diesel engine Cycle, without going through the trans-esterification 
reaction [K. Nahar, S.A. Sunny, 2011], industrial process developed to produce a bio-fuel (called bio-diesel) very 

similar to the gasoil. Of course, the trans-esterification process is not suitable for rural community use. 

Consequently, the use of a specially designed engine (for example, Lister engine) -that can carry out 
effective combustion of the PVO- is necessary in this case for the local rural communities. 
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Figure 1. Jatropha seeds transformation processes from seed to rural electrification. 
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Chapter 1 – Rural community approach on On-Farm Research (OFR) on systems 
of upland rice cultivation using modern method intercropping and traditional 
mix cropping and the cultivation of energy producing crop called jatropha in the 
upland ecology 

 

Abstract 

During the last decades of intensifying research work in agriculture and its related disciplines to improve 
techniques and skills of farmers for better production, a lot of rural communities have been used as the 
basis for these interventions. Intensive agricultural research and production are mainly practised in rural 
areas in Africa and Sierra Leone in particular. This signifies the importance of these communities in 
agriculture as a result of the accessibility of natural resources required to accomplish functional research 
work. 

The introduction of agricultural research to Small Scale Farmers (SSF) has been a recent phenomenon. 
This development initiative has been detected to be more effective since both   farmers and researchers 
can gain tremendous benefits from the collaboration. 

Population and income growth are inducing an intensification of agriculture, which threatens the 
sustainability of natural resources in rural environments and the livelihoods of small-scale farmers who 
depend on those resources to survive. Though no single action will reduce poverty and increase the 
sustainability of agricultural production, technical change can play a prominent role in alleviating these 
problems [Javier Ekboir, 2001]. 

This research is therefore geared towards totally involving the community small scale farmers into the 
activities of the experimentation from beginning to finish as active participants in other to be able  to 
gain knowledge, skills and experience from the entire process based on their abilities.  

This OFR with small scale farmers is meant to shorten the chain of transfer of knowledge, skills, 
technology and experience to farmers during and after the process. OFR is simply the use of the farmers 
farming site to carry out investigations in relation to the production processes in the field. In this case, 
agricultural investigations. It is closely linked with Participatory Research Approach (PRA) or Farmers 
Participatory Research (FPR), which in its simplest term is where the farmer becomes an integral part of 
the research process together with the researcher or research institution. The two can be merged; that 
is, where the research is taking place in the farm of the farmer who also participates in the process. In 
other wards the farmer participating in a research carried out in his or her farm (OFR-FPR). In some 
cases research can be carried out in the farmer’s site but he/she does not participate in any activities 
concerning the research, whilst the opposite can also be true. 

The involvement of SSF in research is geared towards cutting down the cost of ‘extension services’ 
which have being the usual procedure of passing research results to farmers.  

The farmers who are part of the entire process can carry out concrete judgements of the work 
themselves and consequently if the results are positive can serve as motivation to continue engaging the 
steps used to improve the production. 
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This does not only lead to increase in production but also helps to improve the capability of farmers in 
identifying, solving production problems and sharing such experiences with others based on what they 
have practically learnt and achieved from the field with little or no cost. 

The OFR is also meant to minimise and consequently dismiss the mythology once spread that the 
illiterate or semi-illiterate farmers are conservative i.e. they do not easily accept scientific discoveries to 
change their production patterns. The reason is because they have not been involved as part of the 
discovery or innovation process that makes the research results. Thus they regard such knowledge or 
innovation as an alien or strange phenomenon introduced to them from a pool of strange source whose 
outcome when used they may not be sure of achieving their production goals. 

In short, the farmers reluctantly reject outside research result because they fear failures in their yearly 
production activities since they have an obligation to feed their families; a physiological and social 
obligation. 

 

1.1 Introduction and transfer of skills and technology to illiterate and semi illiterate small scale 
farmers in rural areas 

By the year 2025, 83% of the expected global human population of 8.5 billion will be living in developing 
countries, yet the capacity of available resources and technologies to satisfy the demands of this 
growing population for food and other agricultural commodities remains uncertain. Agriculture has to 
meet these challenges, mainly by increasing production on land already in use and by avoiding further 
encroachment on land that is only marginally suitable for cultivation [F. M. Abbott, 1993]. 

More than 75% of the world's poor live in rural areas and are predominantly farmers [World Bank 
report, 2012]. World Bank research on agriculture and rural development is multi-sectoral and focused 
on improving the well-being of rural people by building their productive, social, and environmental 
assets. These rural people are predominantly Resource Poor Farmers (RPF) doing agriculture with 
minimal traditional crude tools, using mostly animal and human energy.  
In Africa such farmers are mostly illiterate or semi-illiterate, therefore have very small or no influence in 
making national decisions and policies that can help to protect and develop their interests in their daily 
or yearly subsistence activities to feed their dependants. To worsen their situation, they have limited 
abilities to participate in the global trade as their products are sometimes branded as sub-stand or unfit 
for international consumption in the global trade platform. However, the massive movement towards 
industrial agriculture can bring a variety of economic, environmental, and social problems, including 
negative impacts on public health, ecosystem integrity, food quality, and in many cases disruption of 
traditional rural livelihoods, while accelerating indebtedness among thousands of farmers [M. A. Altieri, 
2014]. 

Sierra Leone, which is ranked 183rd country [UNDP, Human Development Report 2014] in the human 
development index, is yet to make very strong and conscious efforts in combating the problems of the 
most significant pillars of human development needs, which are food and energy. The achievement of 
securing adequate food and energy in any country can lead to improve education, health, infrastructure, 
communication and other social amenities; making the lives of its citizens meaningful and worth living in 
consonant with the rest of the living standards of the rapidly growing world. 

http://monthlyreview.org/author/miguelaaltieri/
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In other to achieve these needs, the involvement of the SSF in all aspects of agriculture including 
research is the new inevitable hub that can provide sustainable answers. It can be argued that anchoring 
research in the needs and opportunities of farmers is as important as it is to anchor the research in the 
international scientific literature [N.G. Rolingl, 2004]. However, the process of making deliberate 
choices to ensure the relevance of agricultural research to small-scale farmers has received relatively 
little attention [Castillo, 1998]. 

In the situation of the developing countries where majority of the food is being produced by the SSF, 
ignoring their participation in acquiring the desired knowledge, skills, techniques and technologies to 
increase their production is tantamount to creating food and energy insecurity in the world. Over the 
years, very little attention has been paid to these RPF instead colossal amounts of money are being 
spent on institutions and individuals in the bid to generate innovations that most times are being used 
by mostly big commercial producers that have huge resources and capital to continue enriching 
themselves while the poor farmers remain poorer and hungry together with the silent majority of the 
world’s population.  

Cross-checking the problem perception with stakeholders, especially with farmers, helps to focus scarce 
resources on useful and relevant activities [Castillo, 1998]. Very little effort and few resources are 
usually devoted to anchoring research in the needs and opportunities of farmers [Reijntjes et al, 1992]. 
This makes the farmers feel that they are not part of the new knowledge generation because their 
needs and opportunities are not catered for. 

Numerous experimental and empirical studies have convinced us that West African farmers would be 
able to considerably expand their production with their existing technologies if the right conditions 
could be created at higher scales [Hounkonnou, 2001].  

It is evident therefore if we want to transfer skills, technology and innovations to our RPF we must get 
them involved in the procedures and processes that can lead us to achieve this. Such processes and 
procedures are embedded mainly in research work with the farmers. This will lead to sustainability and 
upgrading of their standard. Doing research (effectively) with farmers generate technologies that do not 
need the usual “packaging and pushing for adoption [D. Hounkonnou, 2004].  This will definitely save 
time and money. 

The ability to enable SSF respond to innovations, skills and technology is to close the gap between the 
sources (research) of these utilities and them. Apart from the learning by doing during the processes, 
they also need to improve their production output which is their ultimate goal; since as it was stated 
earlier, they have the responsibility to feed and satisfy the other social welfare needs of their families 
every day. While there are series of problems (See figure 1.2) that impede the rapid development of 
agriculture in Africa and Sierra Leone in particular, this study is geared towards investigating how 
farmers can gain agricultural education and minimum mechanisation to increase their scope of 
knowledge and the reduction of drudgery in their everyday field activities. 

 

1.2 Linking traditional and modern methods and skills in farming with small scale farmers 

The strategy of this OFR with small scale farmers in this research is to use the field as an active 
laboratory where the farmers can compare between the modern and traditional methods of rice 
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cultivation in the upland ecology. This is to make the complexities involved in the two farming systems 
simple;  bringing out the consequences for them to make their own judgement as to which is more 
realistic and beneficial for their own development.  

For a long time, innovation has been regarded as the technical output of research and as something to 
be transferred to the users [E.N.A. Dormon, 2007]. There has being a complete disregard of the 
experience and potential knowledge of the farmers.  

The research is also geared towards exposing and shortening the complex institutionalised research 
chain that has the consequences of high risk of inadequately transferring the results or outcomes to the 
farmers from the researcher(s) or research institution(s) through extension services. The research is 
tailored to suit the needs and interests for the improvement of the SSF. This shall be accomplished by 
bringing on board what they are doing in comparison with a new approach called modern method. The 
introduction of infrastructure and new technologies is not effective if they are not appropriate for the 
context in which they are promoted and not adapted to users’ realities [A.J. Hall, 2003]. 

It is realistic to carefully sensor what kind of innovation through research that should be introduced to 
the SSF since these people already have set of knowledge and experience based on what they have 
being doing for years on end. Despite these qualities, the farmers need to go further to explore and 
acquire new levels of knowledge, skills and technology to improve themselves since they also want to 
attain better standard of living like any other person in the world. In other to achieve this, the OFR must 
have these qualities:  

1. linking the usual farming practice of the farmers to the new methods and techniques introduced to 
the farmers; 

2. simplifying the technology or skills to be introduced to the farmers since most of them are either 
illiterates or semi-illiterates; 

3. the research was tied up or orientated to concrete productive results that can be observed to 
improve the lifestyle of the farmers and not just a mere source of soliciting information (qualitative 
or quantitative) for data analysis; 

4. the research work was in consonant with the farmers’ normal farm production activities; since this 
can enhance the effective alignment of their time use factor and the research. This is to minimise 
the total dependence of the farmers on either the researcher or research institution for their family 
survival for the entire production season or year and 

5. there was confidence building bridge between the farmers and the researcher based on the spelt 
out objectives of the research. Empirical studies demonstrate that innovation involves a 
simultaneous reconfiguration of the social and technical dimensions of use [L. Klerkx, 2010]. The 
farmers must therefore be provided with ambient conditions and time in the search for innovations 
in other to make sustainable shifts or modifications from their old systems to modern approaches. 

The farmers have limited time to do research work at the same time engage in producing food for their 
families’ needs, hence the research activities carried out with them must be observed to be socio-
economically viable and can yield knowledge that will be useful to them in the future without the 
researcher’s presence.  



School Innovative Technology for Agri-Food and Environmental Sciences 
Cycle XXVII 

Dr. Joseph B. Tholley 
Tutor: Prof Marco Fiala 

 

PhD Thesis 
Integrated agricultural technology impacts on food and energy production with small scale 

farmers at local community level in the upland ecology of Sierra Leone  

Chapter 1 
Rural community approach on On-Farm Research (OFR) on systems of upland rice cultivation using modern method 

intercropping and traditional mix cropping and the cultivation of energy producing crop called jatropha in the upland ecology 

page 6/11 

 
 
The research has to become a readily available tool for the empowerment of the farmers in their 
production and or processing activities in the future. This is a good prerequisite for their sustainable 
development in Science and Socio-economic spheres. 

Individual researchers, institutions and Universities must therefore look out for ways of working 
together with farmers, with a strong orientation on participatory research paradigm. This will sharpen 
the teaching, learning and discovery ability of both the researcher and farmers. This can eventually 
create sustainable scientific and socio-economic platforms through which innovative networks between 
and amongst farmers, researchers and institutions can be built. For centuries the agriculture of 
developing countries was built upon the local resources of land, water, and other resources, as well as 
local varieties and indigenous knowledge. This has nurtured biologically and genetically diverse 
smallholder farms with robustness and a built-in resilience that has helped them to adjust to rapidly 
changing climates, pests, and diseases [W. M. Denevan, 2004]. This implies there is already some 
amount of adaptability of the farming in their farming systems, therefore the introduction of the 
modern method must be done inclusively with the existing experience and skills and other opportunities 
the farmers have in their natural habitats.  

The scenario will precipitate useful resource centre of knowledge that could be generated from the 
conceited effort of the research entity of the researcher and the farmers. This will give hope to the 
farmers for improvements in the production capabilities based on their abilities to use the acquired 
scientific knowledge gained in solving their food production problems with some amount of flexibility in 
adapting and adopting the new results or outcomes. 

 

1.3 The hope and benefits of the small scale farmers from research work 

In Africa and Sierra Leone in particular, most of the development activities are localised in urban 
centres. This has led to massive rural-urban migration of youths in search for greener pastures, although 
this is not achieved by all. The changing dynamics of life in urban areas are also immensely influencing 
and affecting the rural areas such as the use of mobile phones, radios, TVs, schooling, health facilities, 
and other technologies. In other to maintain equilibrium in these dynamics the introduction of 
innovations in knowledge, technology and skills in rural areas, especially with the farmers is a strong and 
suitable option to maintain holistic development in any country such as Sierra Leone. It has been 
discovered through series of research work that farmers have tremendous hopes and benefits they 
would like to gain from research work. These are some of the hopes expressed for the future: 

1. to in increase their yield rate per hectare; they always look out for ways to achieve this through trial 
and error with little or no technical know-how and technological resources; 

2. to reduce or minimise the intensive labour they expend in their farms every season or year; this 
makes them to be interested in modern technology; such as mechanisation; 

3. to increase their income per capita; they are in close link in establishing means to sell their produce 
always at better prices; 

4. the desire for new varieties that could better their yields per hectare or per head; thus the 
exchange of different crop varieties and animal breeds between and amongst them is always 
eminent; 
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5. the desire for better socio-economic standards of living such as schooling, health facilities, road 

network, communication etc. This has led to the establishment of community supported schools 
and the proliferation of drug pedlars to help solve the problems of illiteracy and inadequate health 
facilities which cannot be fulfilled by the central government through the urban centres and 

6. the ability to be able to use scientific techniques, skills and knowledge to solve their production 
problem locally without having to spend additional resources on people from outside their rural 
domain. 

It is as a result of these, the involvement of farmers in research is of fundamental importance to their 
development in the rural sector and the nation as a whole. 

Although it is very necessary for institutional research to continue since they may have issues that may 
need specific concentration, the inclusion of farmers in any farm research can yield very high benefits, 
aspire hopes and develop the maturity in them to be able to cope with the  challenges in fulfilling their 
desires for advancement. 
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Figures 

 

Figure 1.1. Agricultural production pattern in Sierra Leone in accordance with the ecology. 

 

 

Figure 1.2. A schematic diagram of the problems of agricultural development in Sierra Leone. 
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Figure 1.3. Trend of population and food production in Sierra Leone since independence in 1961.The red line represents the 
tendency of both the figures. 

[Source: Statistics Sierra Leone - 15th Conference of Commonwealth Statisticians in New Delhi, India – February 2011]. 

 

 

Figure 1.4. Climatic conditions in Sierra Leone showing the average rainfall and temperature pattern during the year. 

[Source: Ministry of Agriculture, Forestry and Food Security (MAFFS) 2010, through the Metrological station]. 
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Tables 

Table 1.1. Population by sex: 1974-2011 (% of total population). 

[Source: Statistics Sierra Leone - 15th Conference of Commonwealth Statisticians in New Delhi, India –February 2011]. 

YEAR 
MALE 
(% TOTAL POPULATION) 

FEMALE 
(% TOTAL POPULATION) 

1974 50 50 

1985 50 50 

2004 49 52 

2011 49 51 

 

Table 1.2. Potential Area under cultivation of rice per hectare. 

[Source: Ministry of Agriculture, Forestry and the Environment, Freetown, 1996] 

ECOLOGY 
POTENTIAL AREA 

10
3
 m

2
 

AREA 
CULTIVATED 

10
3
 m

2
 

AREA CULTIVATED 
(% POTENTIAL AREA) 

Upland 792 286 36% 

Inland Valley swamp 690 114 17% 

Mangrove swamp 200 25 13% 

Boliland 145 10 7% 

Riverine Grassland 130 20 15% 

Total 1955 455 Av. 23% 
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