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Abstract

Slash-and-burn agriculture is the common practice for upland rice intercropping
system in Sierra Leone and it has been blamed for the loss of forest vegetation across
the country. Shortening of the fallow period in the Eastern region of Sierra Leone has
implications on agricultural food production and the persistence of the remaining
tropical rainforest. This study was therefore undertaken to assess: 1) the extent of
reduction of the fallow period in the Nongowa Chiefdom of Kenema District; 2) the
causes of reduction in the fallow period; 3) farmers’ perception of the relevance of
fallow period and the implications of reduction of fallow period on crop production.
The study revealed a drastic reduction of the fallow period in the chiefdom with a
mean of 3.8 years which falls far below the country mean fallow period of 8.8 years as
estimated by FAO. Farmers pointed out that the reduction of the fallow period was
as a result of land scarcity due to competing land uses such as large scale commercial
agriculture, logging, mining, charcoal burning and expansion of settlements. Farmers
agreed that a fallow period of at least 10 years is necessary for upland rice produc-
tion. Farmers were aware of the impact of reduction of the fallow period on upland
rice production and were able to estimate rice yields based on the age of the fallow.
Also, farmers have attempted to adapt to the constraints posed by shorter fallow pe-
riods by selection of rice varieties to suit the length of the fallow periods.
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1. Introduction

Shifting cultivation or slash-and-burn agriculture is a global agricultural practice that
affects an estimated arable land area of 1500 million ha [1]. It is the traditional method
of upland rice cultivation in most parts of West Africa and in the humid and
sub-humid tropics. This is a practice where a piece of forest is cleared and burnt for
cultivation for a period of two to three years without fertilizer input and then leaving
the land under natural fallow vegetation for a much longer period, usually greater than
fifteen years, to restore soil fertility [2].

At the onset of the cropping phase, when vegetation is burnt, almost all biomass
carbon which is a potential source of soil organic carbon is lost as well as a significant
amount of nutrients such as nitrogen and sulphur contained in the biomass [1] [3].
During the cropping phase, inappropriate soil management practices could lead to ac-
celerated depletion of soil organic matter and nutrients resulting in rapid depletion of
soil fertility.

During the fallow, the accumulation of biomass on the soil surface and its gradual
decomposition does not only release nutrients but provide an energy source for the soil
microbial populations and improvement of soil aggregate stability and structure, bulk
density, infiltration capacity, cation exchange capacity, and soil organic matter. Also,
nutrients are taken up from deeper layers by roots of trees and shrubs and returned to
the top soil via litter fall and root senescence.

Restoration of soil fertility by this means requires several years of fallow and has be-
come inadequate in the face of increasing populations and food demand as well as
competing alternative land uses. This has led to considerable reduction in the fallow
period and the cultivation of marginal lands.

In Sierra Leone, the uplands account for about 80% of the total arable land. The bush
fallow system is a very common farming practice on the uplands of Sierra Leone al-
though it is also practiced in almost all agroeclogies. Upland rice farming system in-
volves intercropping rice with a variety of other crops such as cassava, maize, sorghum,
sesame, pigeon pea, okra, garden egg, and other leafy vegetables. Rice normally occu-
pies about 50% of the cropland [4]. The limitation of this system as a sustainable farm-
ing practice is the increasing decline in the fallow period. Generally, the length of fallow
period is reported to differ across the country with a mean of 8.8 years [5]. In recent
times, it is reported that the fallow period has dropped from the recommended period
of ten or more years [6] to about 5 years in rural areas and 3 - 4 years along major
highways [4].

Apart from the FAO/UNDP survey in 1979 which estimated an average fallow period
of 8.8, there has been very little work done to update information on length of fallow
period in different parts of the country. There is lack of information on the current ex-
tent of reduction in fallow period in different parts of the country particularly in the
eastern region of Sierra Leone which is home to the remaining rainforest of the coun-
try. The continued decline in the fallow period is a major threat to the persistence of the

rainforest in the eastern region of Sierra Leone as farmers are tempted to slash-and-
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burn the remaining forest for upland rice farming. An understanding of the extent of
reduction in fallow period in the Eastern Region of Sierra Leone will throw light on the
magnitude of the problem and inform policy makers and land use planners to enable
them develop intervention strategies to counteract the negative impact of the practice.
This study was therefore conducted to determine: 1) the extent of reduction of the fal-
low period in the Nongowa Chiefdom of Kenema District; 2) the causes of reduction in
the fallow period; 3) farmers’ perception of the relevance of fallow period and the im-

plications of reduction of fallow period on crop production.

2. Methodology
2.1. Description of the Study Area

The study area, Nongowa Chiefdom, is located in the Kenema District and it is the
largest Chiefdom amongst the sixteen (16) Chiefdoms in the District (Figure 1). The
chiefdom is home to the largest city in the eastern region, Kenema City which is also
the Headquarter of the Eastern Province of Sierra Leone. Consequently, it is the most
populated chiefdom in the District. Kenema City is located about 197 miles from the
Capital City, Freetown.

Kenema district has a shorter dry season (December to March) and a longer rainy
season (April-November) compared to the most parts of Sierra Leone. Rainfall is

mono- modal with a peak in July and August. The average annual rainfall for Kenema

-13. - 12, - -1 -
-13.500 -10.000
9.000 9.000
> £
8.000 — 8.000
ol TN —
2
Legend
Nongowa Chiefdom
Bl Kenema District
[ Sierra Leone Districts
7.000 ! 7.000
-13. -10.000
-13.000 -12.500 -12.000 -11.500 -11.000 -10.500

Figure 1. Map (LatLon) showing study location, Nongowa Chiefdom of Kenema District in
Eastern Sierra Leone.
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District is 2618 mm and most of it falls between June and October. In the Nongowa
Chiefdom of Kenema District, most of the tropical rainforest has been reduced to sec-
ondary forest which is currently the major vegetation cover. Slash-and-burn agriculture

is the predominant rice farming system on the uplands and is strictly rainfed.

2.2. Design of Study and Sample Size

Sierra Leone is divided into four administrative blocks: the Provinces, the Districts, the
Chiefdoms, and the Sections in decreasing sizes and administrative authority respec-
tively. The study was conducted in four (4) Sections of the Nongowa Chiefdom: Gbo
Lambayama, Gbo Kakajama, Kagbado Kamboima and Dagbanya. These sections were
selected based on the dominant practice of upland rice farming. The natural vegetation
in these communities consists of secondary forest or farm bush with small trees or
shrubs as a result of frequent felling of trees for farming. In each Section, a list of farm-
ers practising slash-and-burn agriculture on the uplands was prepared and a total of
twenty farmers were randomly selected from the list by balloting. In total, eighty farm-

ers were randomly selected for the study in the four Sections of Nongowa Chiefdom.

2.3. Data Collection and Analysis

A semi-structured recording schedule (SRS) was used as survey instrument to solicit
information from the total of eighty farmers (twenty from each Section) who were
randomly selected from the four selected sections in the Chiefdom. The instrument was
pre-tested to ensure its validity and reliability. Data was collected between May and
September, 2014 using the designed SRS through direct interviews and recording of in-
formation solicited from farmers. Data analysis was done in SPSS.

3. Results and Discussion

3.1. Characteristics of Farmers

Most of the eighty farmers interviewed were males (65/80, Z.e. 81.3%) and few were fe-
males (15/80, ie. 18.7%) giving a clear indication that upland rice farming is a male
dominated practice. The majority of farmers in the study area were youth mostly below
30 years (35/80, ie 43.8%) and middle aged men between 30 and 50 years (40/80, Ze.
50.0%) and only about 5 out of 80 (6.2%) were above 50 years. Although upland rice
farming is known to be male dominated in terms of overall activity and ownership,
there are gender and age differences in the distribution of tasks, roles and responsibili-
ties [4].

The marital status of farmers ranged from married (35/80, 43.8%), single (20/80,
25%), divorced (10/80, 12.5%), separated (5/80, 6.2%), and widowed (10/80, 12.5%).
Most (64/80, i.e. 80%) of the farmers have been involved in farming for 16 - 20 years.

3.2. Extent of Reduction of the Fallow Period in the Nongowa Chiefdom
of Kenema District

Information relating to the extent of reduction of fallow was captured from farmers by
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their responses to questions on the different ages of bushes cleared for upland rice
farming in their areas, including the length of time they normally allow land to fallow.
Analysis of their responses revealed that most farmers (44/80, i.e. 55%) cultivated lands
that have been fallowed for periods between 1 - 2 years (Figure 2). About 41.6% (33/
80), 2.6% (2/80) and 1.3% (1/80) (farmers admitted cultivation bushes that have been
fallowed for 3 - 4 years, 5 - 10 years and 11 - 20 years respectively (Figure 2). Thus, the
majority of farmers in the Nongowa chiefdom, about 96% (77/80), have been cultivat-
ing bushes fallowed for less than five years. The average fallow period for the study area
was calculated to be 3.8 years which is well below the country mean fallow period of 8.8
years reported by [5]. This is a clear indication of drastic reduction of the fallow period
in the Nongowa Chiefdom of Kenema District.

Since only a very small percentage of the farmers (1.3%) interviewed were cultivating
bushes of long fallow periods (11 - 20 years), it is apparent that there is stiff competi-
tion for these lands and only the affluent in those communities could have access.

3.3. Causes of Reduction in the Fallow Period

Farmers’ interviewed revealed that the reduction of the fallow period is affected by the
general level of development of the community. As the community grows in size, the
corresponding increase in economic activities results in more land being used for set-
tlements and construction of infrastructure. Additionally, the advent of investors com-
ing to acquire land for large scale agriculture has led to less land becoming available for
cultivation. Consequently, for the remaining portion of lands to which farmers have
been confined, the fallow period becomes increasingly shortened or reduced and people
begin to move from one community to another in search of lands that have fallowed
long enough for crop cultivation. Human activities such as mining, logging and cutting
down of forest trees for poles, fuel wood and charcoal production were also identified
by farmers as competing alternative land use practices that have had serious effects on

the farming communities in terms of land availability.
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Figure 2. Proportion of farmers cultivating lands of different fallow
periods in the Nongowa Chiefdom of Kenema District in Eastern.
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Although historical evidence seemed to blame shifting cultivation for much of defor-
estation in the tropics [7], evidence from this study showed that other competing land
uses such as mining, commercial agriculture, logging and charcoal production have a
dominant effect in recent times. This finding support the reports of [8] [9] and [10]
that much evidence now exists to show that shifting cultivation is not the main driver
of deforestation but commercial agriculture and other drivers are now accountable for
most of the recent deforestation in the tropics. In this study, competing land uses such
as commercial agriculture or the advent of large-scale investors in agriculture in recent
times, as well as investments in mining and timber logging, have restricted farmers to
cultivating lands of very short fallow periods (<5 years).

Further analysis of farmers’ responses revealed that most of the lands that are sub-
jected to shorter fallow periods are those around towns and major roads and the length
of fallow period increased with distance from the towns. This corroborates the report of
[4] that the fallow period is considerably reduced along major highways. The reasons
given for the reduction in fallow periods around settlements were: 1) the proximity to
towns and major roads provide easy access to farm lands for the daily activities of
farmers and 2) easy access to markets along major roads because vehicles plying the

roads stop by to allow passengers buy produce displayed along the roads.

3.4. Farmers’ Perception of the Relevance of Fallow Period and the
Implications of Reduction of Fallow Period on Crop Production

Farmers accepted that a long fallow period of about ten or more years is considered
adequate for cultivation. This indigenous knowledge of farmers on the length of fallow
is in agreement with the finding of [11] that the length of the fallow period should not
be less than 10 years for a productive shifting cultivation. Farmers understood the ef-
fects of fallow periods on crop production and were able to proedict estimates of the
different lengths of fallow period may affect crop yields (Table 1).

Although [7] reported that the fallow period is not a good predictor of yields, farmers
in the study area seem to be aware of the yields they will expect by cultivation fallowed
land of different ages. For young fallows of between 1 and 4 years, the yields are low. As

age of the bush increases, the expected yield increases. Higher yields are expected for

Table 1. Farmers’ classification of the fallow period and its effect on crop yields.

Estimated Yield
Classification of *Length of Fallow Effect on crons
Fallow Period period (years) 3 No. of bushels No. of bushels
planted harvested

Very short 1-2 Very low yield 1 1.5

Short 3-4 Low yield 1 2.0

Medium 5-10 Moderate 1 2.5

Long 11-15 High yield 1 6.0
Very long 15-20 Very high yield 1 12-14

*Period of fallow based on farmers’ ideas.
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longer fallow periods of 15 - 20 years when farmers expected 12 - 14 bushels of rice for
every one bushel planted. Additionally, farmers reported that there are selected rice va-
rieties for use depending on the fallow period. For short or young fallows, farmers
planted local or “Pa Kiamp” improved rice varieties. For medium fallow periods, farm-
ers planted Pa Kiamp and ROK3 improved varieties while for long fallow periods,
farmers planted NERICA and ROK3. Thus, this study revealed an interesting varietal
selection by farmers as an adaptation to the soil fertility constraints posed by shorten-
ing of the fallow period.

In a report on farmers’ assessment of rice varieties in Northern Sierra Leone, [12]
showed that the majority of farmers have selected Pa Kiamp among the improved va-
rieties in addition to their local varieties for upland rice cultivation. The results of this
study indicated that Pa Kiamp is also popular among farmers in the Eastern Sierra
Leone and the reason for its popularity is due to its ability to grow under the impover-
ished soil conditions posed by short fallow periods. The majority of farmers (44/80, i.e.
55%) in this study reported cultivating land under very short fallow periods (1 - 2
years), and in the absence of fertilizer application, it is apparent that local rice varieties

and Pa Kiamp among the improved varieties have been selected for use.

4. Conclusion

This study has shown that there has been considerable reduction in the bush fallow pe-
riod in the Nongowa Chiefdom of Kenema District with an average of 3.8 years which
is well below the national average. Most farmers in Nongowa Chiefdom cultivate lands
that have been followed for less than five years. Competing land uses such as commer-
cial agriculture, logging, mining and charcoal burning have increased land scarcity that
has forced farmers to shorten the fallow period thereby making the practice of
slash-and- burn agriculture no longer sustainable. The study revealed that farmers are
aware of the effects of shorter fallow periods on crop yields and farmers have selected
rice varieties that are suitable for cultivation on lands of varying fallow lengths. It is
apparent that farmers in the Nongowa Chiefdom are shifting towards sedentary farm-
ing, and alternative farming approaches with improved and sustainable soil fertility

management practices will be required to improve crop productivity.
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