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From:
To:

THE SOIL CONSERVATION TEAM
HIS HONOUR THE CHIEF

COMMISSIONER,

BO

(Chairman of the Soil Conservation Committee).
24th April, 1950.

YOUR HONOUR,

In accordance with your Memorandum CCP/864 of 22nd October, 1948, we have the honour
to submit a report entitled " Soil Conservation and Land Use in Sierra Leone."
2. Our survey has not been as comprehensive as we should have wished, due to the unavoidable
delay in assembling the Team and the necessity to post Mr. Waldock to other duties for three months.
We have however visited all representative areas in Sierra Leone, and by supplementing our information
with the help of our previous experience and two flights over the territory, it has been possible to
complete a reasonably detailed picture of the present position.
3. During the course of our survey we have received considerable and ungrudging assistance
from officers of all departments, which has in many cases involved them in extra work. We should
like to record our appreciation and thanks for the trouble they have taken.

We have the honour to be.
SIR,

Your most Obedient Servants,
E. A. WALDOCK
E. S. CAPSTICK
A. J. BROWNING.
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Soil Conservation and Land use in Sierra Leone
INTRODUCTION
In 1948 a decision was made to establish the Soil Conservation and Land Utilisation
Team consisting of an Administrative, Agricultural and Forest Officer.
2. The terms of reference of the Team are as follows:—
(i) To describe in general terms, with maps, the natural features and resources of
Sierra Leone which have a bearing on Soil Conservation and Land Utihsation.
(ii) To record an appreciation of the present systems and general trends of land usage»
with special reference to their effects on Soil and Water Conservation,
(iii) To record, in order of urgency, areas already seriously eroded or degraded and
areas considered to be in danger of such deterioration in the near future, defining
with special reference to land management and crop adaptation the main causes
of soil instability in these areas,
(iv) To report on water supplies, their utihsation and conservation (including the
disposal of run-off), with special reference to the areas recorded in (iii).
(v) To make recommendations in regard to the following:—
(a) Technical measures based on correct land use to conserve soils which
are productive and not in immediate danger of degradation or erosion,
to conserve soils likely to become degraded or eroded if present conditions are allowed to prevail, and to check degradation and reclaim
lands already eroded.
(b) Technical measures required for the conservation and better use of
water supplies.
(c) Administrative measures, including legislation required to make the
technical measures effective.
(d) Specific schemes to introduce correct land use suited to varying conditions.
{e) Requirements for the provision of further information for the solution
of land utihsation and soil conservation problems.
3. The full Team was unable to assemble before April, 1949, and it was also found
necessary for the Administrative Officer to be posted to other duties from August to October of
that year, during which time he was unable to accompany the remainder of the Team on their
survey.
Treks carried out.
4. From April, 1949 to January, 1950, 650 miles were covered on foot and the whole
road system by lorry and car. In February two flights were made over the Protectorate,
totalling six hours. I l l chiefdoms were visited and Chiefs and Subchiefs were interviewed.
In addition, November was spent attending the British Conference on Land Utilisation and the
International Conference on Rural Economy at Jos in Nigeria.
5. The Team visited as many parts of the country as time permitted and supported
their personal observations by information obtained at interviews with large numbers of persons,
both at formal meetings and in their farms. A separate record was prepared for each chiefdom
visited, enabling a comparative study to be made. From these it is possible to estimate with
some certainty the state of affairs likely to exist in the chiefdoms which have not been visited.
6. Considerable help has been given by officers of all departments working in the field,
and thanks to their ungrudging response to demands for information, which in many cases
has involved them in much extra work, it has been possible to complete a much more detailed
picture. Wo should like to thank all these officers for their co-operation and assistance.
Brief Statement of the Problem.
7. In Sierra Leone we are faced with the problem of an increasing population growing
food and export crops on an unstable system of agricuhure, which is reducing the fertility
of the soil and is leading to erosion. A stable system of agriculture has not yet been evolved
either by practice or experiment. There are, however, certain steps v/hich can be taken immediately which will alleviate the present pressure on the land and provide time for further
research into this problem. These we have suggested and discussed.
8. In so doing we have constantly borne in mind that while it is simple to lay down
theoi-etical ideals farmers are independent and conservative men and women. They have
been practising their traditional methods of farming for many generations and consequently
are unUkeiy to effect any rapid and widespread changes in them to conform with the preconceived ideas of others. Therefore any measures adopted must take into account the sociological
background of the country.
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9. Sierra Leone is a country whose main wealth and prosperity depends on the land
but it is at present living on its capital. If this capital is allowed to become exhausted, social,
pohtical and economic advance will become virtually impossible; the problem is therefore
a serious one for every section of the community.
Scope of Survey.
10. In view of the short time available only a rapid reconnaissance has been possible,
and more detailed surveys of particular areas will be necessary before any specific schemes of
development are undertaken. The diversity of topography, vegetation, crops and people
within such a small country makes the collection of information and its inclusion in a single
report no easy task. We have also been obliged to compromise between writing a report and submitting recommendations to Government, and at the same time recording factual information
which will be of value in the future preparation and execution of land use programmes. As
much information as possible has been collected and correlated from all over the country. We
have also recorded the extent of current land deterioration and the areas in which urgent action
is necessary, either to check further deterioration or to provide new zones of production to
reduce pressure on the danger areas.
11. In particular, information has been collected relating to the effect of farming on
soil fertiUty, the maintenance or otherwise of an adequate fallow period and the topographical
classification of the land according to its suitability for cultivation with forest, tree crops or
annual crops. A description has been given of the present farming systems, and possibilities for
development and adaptation in a more stable system of agriculture have been discussed.
12. We would emphasise that the statements and the recommendations we have made
must not be taken as representing ignorance or lack of appreciation of every activity of, and
progress made by the Agricultural and Forestry Departments. It is clearly impossible to
comment adequately and within reasonable space and time upon all work, past or present,
which has a bearing on soil conservation and land use.
Lack of Basic Information.
13. In " A Plan of Economic Development for Sierra Leone "* the lack of basic information about Sierra Leone is emphasised. We would strongly endorse this. In particular,
recent and comprehensive statements regarding geology, soilsf and water, the most important
factors on which any land use programme must be based, are lacking. For this reason, some
conclusions we have reached are subject to the qualification that they may require modification
in the light of further investigation. Furthermore, even where information has been available,
it has in some cases proved obviously inaccurate under close scrutiny. For example, it is
doubted whether the census figures of the population for some areas could be guaranteed within
20 per cent; this example could be repeated for almost every aspect of the survey. In addition,
the best use is not always being made of information available. Changes of staff lead to valuable
records and reports becoming lost or accidentally destroyed, and when information regarding
a particular subject is being collected and correlated, records are often not kept up to date or
are discontinued before a satisfactory result has been obtained.
14. In this connection the following extract from a report by the Director of
Agriculture in Nyasaland quoted by Keyston| is pertinent.
" To formulate a Protectorate Land Usage Policy, which might safely be adopted as a
long-term guide on this vital subject, would be virtually impossible with the present
lack of information. It is for this reason that a detailed discussion of these important
subjects has not been attempted and that a recommendation has been made to
Government for a survey to be made at an early date to collect and correlate into
a local ' Doomsday Book' all the data concerning the land which are needed to
plan its use and conservation with utmost efficiency ".
15. We have referred above to the records which we have prepared for each chiefdom
visited, and although these would be too bulky to pubfish as a part of this report, it is thought
that if they were published separately as a booklet, with blank pages for the chiefdoms not covered,
they might serve as a basis for such a ' Doomsday Book ' which officers in the field could
complete and keep up to date. Such a record would be of great assistance to an officer newly
appointed to an area, and form a useful starting point for any more detailed survey. It is
suggested that these reports be called Chiefdom Records.
Maps.
16. Our terms of reference require that this report should be accompanied by maps.
It is of much greater value if read with them.
* Childs, H. A Plan ot Economic Development of Sierra Leone, Chapter 11.
t We understand t h a t such statements concerning Geology and Soil will shortly be forthcoming.
{ A Report on Regional Organisation of Research in the Rhodesias and Nyasaland by Dr. J. E. Keyston.
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PART I
DESCRIBING IN GENERAL TERMS WITH MAPS, THE NATURAL
FEATURES OF THE COUNTRY WHICH HAVE A BEARING ON
SOIL CONSERVATION AND LAND UTILISATION
17. Sierra Leone is situated in the wet tropics of the West Coast of Africa between
Latitudes T to 10° North and Longitudes 10°. 30' to 13°. 15' West. It is roughly circular in
shape, with a diameter of about 200 miles, and has an estimated total area of 27, 925 square
miles.
TOPOGRAPHY

18. The country can be divided into two nearly equal parts by a line running N.N.W.
from Zimmi in Pujehun District through Kamakwi in Bombah District to the French Guinea
Frontier nearYana. To the North and East of this Une the country is generally hiUy especially
the North-eastern part which forms an undulating plateau with hills rising to over 1,500 feet
and the Loma and Tingi Mountains up to 6,000 feet. A well-marked escarpment 500 to 1,000
feet high with 3,000 feet peaks bounds the two regions between Mongheri in Lunia Chiefdom,
Bo District and the French Guinea Border. This is clearly shown on the 1:500,000 physical map.
19. The South and Western portion of the country is flat and low lying with the exception
of a few isolated hills rising to 1,500 feet or so and the Colony Peninsular which is mountainous
up to 3,000 feet. The river estuaries are fringed by tidal swamp and flood-plain. Where the
major rivers cross the Rokel River Geological Series there are extensive areas subject to prolonged flooding during the rains.
CLIMATE

20. The rainfall* in the Protectorate ranges from 130 inches to 90 inches becoming
gradually less away from the coast and varying considerably from year to year. It falls almost
entirely between April and November with August and September the wettest months in most
areas. In the Colony Peninsula up to 300 inches has been recorded in a year with as much as
120 inches in a single month. This rainy season is followed by a dry period which becomes
very intense in the Northern and Eastern areas especially during January and February owing
to the harmattan wind which blows from the Sahara Desert.
21. Day temperatures vary from 80° to 100°F in the shade, with temperatures as low
as 45° at night during January and February when the harmattan is blowing.
WATER SUPPLIES

22. As a result of the high rainfall, the whole territory is exceedingly well watered,
there being no less than ten major rivers with abundant tributaries. Six of these large rivers
have their sources within the territory itself. In addition, the generally undulating nature of
the country is ideal for the formation of fresh water swamps and marshes in the valley bottoms,
and these constitute a large reserve of fertile land and conserve much water. The subject of
water generally is dealt with in Part III.
GEOLOGYt

23. Geologically approximately 60 per cent of the country is granite, which is most
abundant on the North and East of the territory and covers nearly 90 per cent of the high land
to the East of the line from Zimmi northwards mentioned as a topographical division. A
narrow strip of metamorphic rocks, known locally as the Kambui Schists, runs from theKangari
Hills North of Mongheri to Magburaka and turns North-north-east towards Lake Sonfon.
A similar outcrop occurs in the Kambui HiUs in Kenema District and Nimini and Gori Hills in
Kono District. It is in these schists that most of the metal ores are found, gold, iron and
chromite being the most important.
24. A further narrow tongue of granite mixed with metamorphic rock known as the
Marampa Schists runs North-westwards from Simibuya to the French Guinea Frontier at
Kukuna. It is separated from the main granite mass by a continuous belt of rocks stretching
from near Sumbuya through Batkanu to the French Guinea frontier in the North. This
consists mainly of quick weathering rocks such as sandstones, shales and conglomerates with
subordinate contemporaneous volcanic rocks. This belt has been named the Rokel River
Series; the sous on it are generally badly drained and infertile being covered with seasonally
flooded grassland or Lophira Savannah.
25. Between the granite and Marampa Schists and the coastal strip, a continuous belt
of Crystalline Schists and gneisses about 20 miles wide runs from the South-east corner of the
territory to Kambia.
• Rainfall figures are quoted in Appendix 1.
t See Geological Map (S.L.S. 38/32.)
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26. The coastal strip consists principally of recent sediments and is composed of beds
of sand and clay. This strip extends inland to a depth of about 20 miles.
27. The hills of the Colony Peninsular appear to be distinct geologically from the rest
of the territory, and consist of a complex of basic igneous rocks (gabbros, norites, etc.).
SOIL

28. Two aspects of soils concern any work on soil conservation and land use:—
(a) Their liability to erosion.
(b) Their potentiahties for agricultural development.
29. This section contains a general description of the main soil types found in Sierra
Leone with reference to their potentialities for agricultural development. The question of the
liability of various soils to erosion is considered in a later section. The following description
is necessarily extremely sketchy, as the conditions under which the collection of information
for this report was carried out did not permit the collection of appreciable quantity of data
relating to soils.
30. No comprehensive soil survey has, as yet, been begun owing to the shortage of staff.
Martin and Doyne* published a report based on the examination of soils in the laboratory,
which was mainly descriptive and not related to the potentialities of the soils nor, except in a
general way, to their origin.
31. The following description attempts to classify soils according to their origin and
offer some comment on their capacity for agricultural development. It should be read in
conjunction with the Geological map (S.L.S. 38/32).
32. Catenary sequences (these are sequences of soil and related vegetation associated
with regular variations in topography)! are important features throughout Sierra Leone,
but with the limited information at our disposal, we are unable to describe these with any degree
of accuracy.
33. The following characteristics of Sierra Leone soils, among others, were pointed
out by Martin and Doyne:—
(a) Practically all soils are " Ught" and easily penetrable by water, except some
swamp soils.
(b) All soils are more or less acid (p.H. 4-6).
(c) Practically aU soils are lateritic (silica-alumina ratio of clay less than 2*0).
(d) There is deficiency of potash in most soils (0'02 to 0'13 per cent K20 soluble in
strong HCl).
(e) The phosphorus content varies from 0-07 to 0-19 per cent P205.
(ƒ) The exchangeable calcium is low, varying from 0*02 to 0" 1 per cent.
Soils more or less in Situ.
34. Soils derived from Granites.—These are generally " young " soils associated with
hilly topography. They are usually free draining sands and grits with a varying proportion
of laterite gravel.
35. Soils derived from Metamorphic Rocks.—These are characterized by laterite gravel
and pan which are the results of prolonged weathering. In the East of the country such soils
exist mainly on ridges largely occupied by forest reserves (Kambui, Gori Hills, Nimini North
and other Reserves) on the Kambui Schists. The Escarpment Area where extensive forest
reservation is suggested by the Soil Conservation Team consists largely of Kambui Schists and
their related soils.
36. In the West they are associated with those formations shown as Marampa Schists
and Crystalline Schists on the Geological map. The Soil Chemist has summarized observations
on soils formed on the Kasila Series in the Annual Report of the Agricultural Department
for 1948.
37. These soils are of relatively low fertility, particularly where laterite is most abundant
and Lophira Savannah is the predominant vegetation.
* Martin, F . J. and Doyne, H. C. Soil Survey of Sierra Leone 1932.
f A description of the concept of soil/vegetation catenas and an account of these in the Sudan has been given
by Morison, C. G. T., Hoyle, A. C. and fJope—Simpson, J. F. Tropical Soil—Vegetation Catenas and Mosaics.
Journal of Ecology Vol.36, No. 1, July 1948.

5
38. Soils derived from the Rokel River Series.—^Although these vary with parent rock
material, a characteristic feature of all such soils is the presence of a layer of ground-water
laterite which on the higher parts has been exposed by erosion, the sandy and silty fractions of
the soil being largely deposited in the hollows (bolis).
39. Such soUs like other highly weathered soils, are infertile although not totally
incapable of production.
40. Soils derived from Pleistocene and Recent Formations.—^In the South these are
practically pure sand, almost totally unsuitable for agricultural purposes. In the Central
and Northern parts of the coastal strip they contain a proportion of finer material and are
relatively more fertile. These soils are very deep, but not as free draining as might be expected,
probably owing to loss of structure due to overcultivation.
Alluvial Soils.
41. Inland Swamps.—" The sous in these swamps resemble the soils of the surrounding
country except in two particulars—they contain more organic matter and they are
of somewhat heavier nature owing to a finer material of the higher country-side
having been washed down to some extent into the swamp "*.
42. Alluvial Flood Plains—Inland.—These comprise:—
(i) Local alluvial areas which, apart from water conditions, approximate to inland
swamps.
(ii) Flood plains where the major rivers cross the Rokel River Series. Much of this
country is very flat. Soils on these flood plains are characterized by intense
dryness in the dry season and flooding during the rains and are associated
with the typical upland soils associated with this geological formation. In
general they comprise sands and silts with local deposits of clay and they are also
subject to the formation of ground water laterite.
43. Grassland Soils in Flood Plains of Southern Coastal Strip.—These soils are fairly
uniform and appear to consist of a thick layer of alluvium which is renewed with each flood.
These soils though very fertüe are relatively unstable and might be liable to erosion if unsuitably
treated,
44. Avicennia and Rhizophora Mangrove Swamp Soils.—These, as well as the soils of the
deeply flooded inland swamps which occur behind the mangrove, contain large amounts of silt
and clay, except in a few cases where local vagaries of current cause sandy beds to be deposited.
45. These soils are mostly inherently very fertile but there are certain factors which
may lead to conditions inimical to the growing of rice. These conditions include unfavourable
water conditions, a tendency for the concentration of harmful iron salts associated particularly
with Rhizophora swamp and the presence of sodium chloride. The presence of Avicennia or
Rhizophora denotes important differences in soil.
VEGETATION

46. There are clear indications that at one time the greater part of Sierra Leone was
covered by forest, and that changes brought about by man have led to the present distribution
of vegetation types. These changes are still taking place and are referred to in greater detail
in a later section.
47. Map No. 1 shows the general distribution of vegetation. Owing to limitations of
the methods used in this survey, however, certain important types could not be shown separately.
Thus Primary and Secondary Forest are grouped together, as are Savannah Woodland and
Open Savannah; nor are Riverain Grasslands and Upland Grasslands distinguished from each
other; " Coastal Park Land " could not be separated from the adjoining Riverain Grassland;
nor could Inland Swamps be included at aU, as many of them are too small to show on the scale
used and they are so irregularly distributed that nothing short of a detailed survey could provide
an adequate estimate of their areas.
48. The vegetation of Sierra Leone may be divided into the following types:—
(1) Forest Types:
(a) Primary Forest
(b) Secondary Forest
(c) Farm Bush
(2) Savannah Types:
(a) Savannah Woodland
(b) Open Savannah
(c) Lophira Savannah
* Martin and Doyne.
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O) Upland Grasslands:
(a) Hillside Grass and Sedge
(b) Latentie Pan areas
(c) Grassland resulting from farming
(d) Pennisetum Purpureum Grasslands.
(4) Riverain Grasslands:
(a) Rokel Grasslands
(b) Waanje River Grasslands
(5) Swamps:
(a) Inland fresh water swamps
(b) Sedge swamps
(c) Mangrove swamps
(6) Coastal Vegetation:
(a) Coastal Park Land
(b) Coastal Farm Bush
(c) Coastal Scrub.
Forest Types.
49. Primary Forest.—By primary forest we mean forest which it is believed has never
been cleared for farming. Little of this now remains in Sierra Leone. It is characterized by
the presence of relatively large numbers of the more valuable timber trees, many of them overmature, and by the absence of oil-palms. Typical primary forest species include:—
Khaya anthotheca*
Guarea cedrata*
Mimusops heckelii*
Entandrophragma utile*
E. macrophyllum*
Lophira alata var. procera
Oldfieldia africana*
Afzelia africana
Nauclea diderichii (Sarcocephalus diderichii)
Berlinia spp.
Chrysophyllum spp.
Fagara macrophyUa
Piptadenia africana
Uapaca spp.
Tarrietia utilis
Tenninalia ivorensis
TerminaUa superba
Amphimas pterocarpoides
Cordia platythyrsa*
Canarium schweinfurthii
Bridelia ferruginea
50, Secondary Forest.—Secondary forest is that which has at some time been cleared
for farming. The greater part of the remaining forest is this type, which is more or less similar
to primary forest according to its age. It is characterized by the absence or relative scarcity
of the primary forest species marked,* and by the presence or relative abundance of the following species:—
Elasis guineensis (oil-palm)
Chlorophora regia
Funtumia latifolia
Musanga smithii
Bombax buonopozense
Anisophyllea meniandi (East of Bo)
Anisophyllea laurina (West of Bo)
Pycnanthus kombo
Homalium spp.
Millettia spp.
DanieUia thurifera
Macrolobium dawei.
• Speaea largely confined to primary forest.
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51. Farm Bush.—This varies considerably with the bush fallow employed. It may be
defined as any vegetation composed predominantly of woody plants, which is periodically
farmed. Old farm bush may be virtually identical with secondary forest, but generally speaking
it is a clear-cut type in which species which coppice freely or have bird or wind borne seeds are
dominant. There is a negligible amount of bush farmed with a twenty-year fallow and very
little with a fallow of more than fifteen years. Nash* describes farm bush as "dense evergreen
thicket."
Typical farm-bush species are:—
Dichrostachys glomerata
Albizzia guramifera
Albizzia zygia
Elaeis guineensis (oil-pahn)
Nauclea latifolia (Sarcocephalus esculentus)
PhyUanthus discoideus
Macaranga spp.
Morinda germinata
Cathormion dinklagei
Anisophyllea laurina
Mussaenda elegans
Combretum spp.
Alchornea cordifolia
Anthocleista spp.
TerminaHa ivorensis
Holarrhena africana
Xylopia aethiopica
Hugonia planchonii
Hugonia platysepala
Ochthocosmus africanus
Caloncoba echinata
Macrolobium macrophyllum
Savannah Types.
52. Savannah Woodland.—This consists of typical fire-tolerant tree species with almost
closed canopy. The dominant grasses are usually Andropogon spp. which are among the best
grazing grasses.
Typical tree species include:—
Lophira alata
Parkia biglobosa
Crossopteryx febrifuga
Püiostigma thonningii (Bauhinia thonningü)
Pterocarpus erinaceus
Vitex cuneata
TerminaHa albida
Psorospermum alternifolium
Anona senegalensis
Hymenocardia acida
Uapaca spp.
Cussonia spp.
DanieUia oliveri
Entada abyssinica
Tarenna sp.
Ficus spp.
5.3. Open Savannah.—This differs from savannah woodland in that the trees are widely
spaced. DanieUia oliveri and Uapaca spp. are absent; Andropogon spp. are replaced by
Chasmopodium caudatum or locally by Hyparrhenia spp., Anadelphia spp. and simüar grasses.
Associations containing very limited numbers of tree species occur, and certain species such as
Hymenocardia acida and Lophira alata occur in practically pure stands.
54. Lophira Savannah.—This is a type of open savannah in which Lophira alata is
almost exclusively the dominant tree although in certain areas Crossopteryx febrifuga, Syzygium
guineense and one or two other species occur in numbers. Hyparrhenia and similar species
and sometimes Chasmopodium are the dominant grasses. It is described as a separate type of
savannah owing to its special importance in Sierra Leone. It is associated with large areas of
ground-water iaterite, particularly on the Rokel River Geological Series.
* Nash, T.A.M. Tsetse Flies in British West Africa,
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Upland Grasslands.
55. Hillside Grass and Sedge.—On hillsides where there is only a very small depth of soil
above the parent rock, either because of erosion or because the slope is too steep to permit
a deep soil to form, tree growth is unable to establish or maintain itself. In these places there
is a growth of fine grasses, or where the soil is negligible an arborescent sedge, Catagyna pilosa.
Such vegetation is a feature of many hillsides where granite is the country rock. It is always
confined to comparatively small areas.
56. Laterite Pan Areas.—Isolated patches of laterite pan occur in various parts of the
country. An example where they cover an appreciable area is at the foot of the Colony hills.
The vegetation contains a number of grasses and herbs which are also characteristic of hillside
vegetation—{see preceeding paragraph). Where soil is not completely absent the following
species of grass occur:—
Tristachya tristachoides
Loudetia kagerensis
Schizachyrium scintillans
Anadelphia spp.
Loudetia arundinacea (dominant in areas where soil is more plentiful).
57. Grassland resulting from Cultivation.—Stands of pure grass, usually Chasmopodium,
occur where bush has been eliminated by farming. In the neighbourhood of towns where
cultivation is intensive stands of such species as Imperata cylindrica, Pennisetum subangustum
and Pennisetum hordeoides occur.
58. Pennisetum Purpureum Grasslands.—Small stands of Pennisetum purpureum
occur throughout the country, mostly as small patches on alluvial land but sometimes on
hillsides also. They appear to be invariably associated with deep, relatively fertile soils. The
most extensive areas of Pennisetum purpureum occur in the Eastern part of the country.
Riverain Grasslands.
59. Rokel Grasslands.—ThesQ are associated with conditions peculiar to the areas
where the major rivers cross the Rokel River Geological Series and where flooding occurs
during the rainy season and intense drying out in the dries. This type of vegetation is usually
associated also with the presence of Lophira Savannah on the uplands.
The grasses present include:—
Vetivera nigritana
Anadelphia spp.
Rhytachne rottboeUioides"! . ^, ,, . ,
,./,,• x
Schizachyrium pratorum. J '"^ ^he alluvial pockets (bohs)
60. Waanje River Grasslands.—These occur on the alluvial soils in the coastal area,
along the Waanje and Sewa Rivers. They are deeply flooded during the rainy season and remain
moist during the dries. Typical grasses and sedges found in this type of vegetation include:—
Saccharum spontaneum, var; aegyptiacum
Paspalum scrobiculatum
Eleocharis sp.
Oryza barthii
Anadelphia arrecta
Anadelphia leptocoma
Fuirena umbellata
Panicum repens
~i
Imperata cyUndrica
)-in the drier parts
Chasmopodium caudatumj
Vossia cuspidata
Echinochloa pyramidalis 1 ,. ^^^^ „ ^^^^^^
Echinochloa crus-pavonis
^
-pavonis J
Swamps.
61. Inland Fresh Water Swamps.—These are scattered throughout the country along
streams, in places where the beds of the streams slope sufficiently gradually to impede drainage
and permit it to be deposited. The swamps are not often very wide but may follow the
meandering of streams for many miles. Diuing the dry season many swamps lose their
*' swampy " character but the soil is nearly always sufficiently moist to support cultivation.
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Typical inland swamp species include:—
Mitragyna stipulosa
Raphia vinifera (piassava-palm)
Raphia gracilis
Rhynchospora corymbosa
Eleocharis spp.
Scleria spp.
Oryza barthii
Fuirena umbellata
Panicum parvifolium
Panicum laxum (an introduced grass which has spread throughout the country
during the last twenty years).
62. Sedge Swamps.—These occur between the upland and the marginal mangrove
swamps of many rivers, including the Scarcies and Ribbi. They are flooded during the rains
and remain more or less wet in the dry season owing to unfavourable drainage conditions.
Typical sedge-swamp species include:—
Eleocharis spp.
Fuirena umbellata
Oryza barthii
Saccharum spontaneum var. tegyptiacum
Cyperus articulatus
Cyperus spp.
Rhynchospora corymbosa
Paspalum vaginatum.
63. Mangrove swamps.*—These occur in the saline tidal areas in the estuaries of the
main rivers, and to some extent on the coast. Mangrove along the waters edge often consists
of big trees, but away from the water it is more often a tangled thicket. The mangroves are:—
Rhizophora racemosa
Avicennia nitida
Laguncularia racemosa
Conocarpus erectus.
The following species are found at the edge of the mangrove swamps, and as weeds
where the swamps are cultivated:—
Paspalum vaginatum
Echinochloa colona
Echinochloa crus-pavonis
Echinochloa pyramidalis
Kyllinga spp.
Cyperus articulatus
Acrostichum aureum
64. Coastal Vegetation.—-In the coastal belt, particularly in the extreme South of the
country where the soil is practically pure sand, several distinctive types of vegetation occur.
65. Coastal Park Land.—This is a type of open savannah entirely different from the
Open Savannah described above. It occurs on sites which are very wet, if not flooded, during
the rains and very dry during the dry season. The trees are widely spaced, singly or in groups,
and stunted. Between them the ground is covered by a " turf " of short grasses, which often
forms extensive open swards.
The dominant species include:—
Parinari macrophylla
Chrysobalanus eUiptica
Cassia mimosoides
Merremia pinnata.
66. Coastal Farm Bush.—This occurs on sites similar to the Coastal Park Land, except
that they are probably less liable to prolonged flooding. It is characterized by the great abundance of the climbing shrub Dioncophyllum dawei which has never been recorded in any other
place but this particular part of Sierra Leone.
* For a general description of the ecology of certain mangrove swamps see Rosevear, D.R.,
Swamps. Farm and Forest, Vol. VIII—No. 1—1947.

Mangrove

10
67. Coastal Scrub.—This occurs on certain low lying sites liable to prolonged waterlogging or flooding during the rains. It consists of low crooked trees.
Typical species include:—
Ochna multiflora
Hymenocardia lyrata
~\ . . ^ • j
Hymenocardia heudelotii J ^"^ "^"^"^
Afrolicania elfeospermum
POPULATION

68. It is estimated that the total population of the country is in the region of 2,000,000.
Although no very accurate figures* are available, there is little doubt that the population is
steadily increasing, though, perhaps fortunately from the point of view of food production,
this increase may not be so rapid as in many tropical countries. Estimated figures for the
Protectorate, give the 1948 population as 1,733,618, as against 1,667,790 in 1931 and 1,450,903
in 1921. The fallow—population Map No. 3 shows the density of the population by chiefdoms.
69. There is a total of fifteen native tribes in the Protectorate. Of these by far the
largest is the Mende tribe in the South and the Temne in the North, though the Korankos of
Koinadugu District occupy a large area, if somewhat thinly. Most of the tribes appear to have
found their way to Sierra Leone in a series of invasions and migrations, and although nothing
certain is known, they can possibly be divided into the following four classes:—
(1) Original inhabitants—Krim, Golas and Limbas
(2) Offshoots of the Mandingo Empire, having common roots in their language, i.e.
the Sudanic group—Mandingos, Mendes, Lokkos and Galinas.
(3) Perhaps a semi-bantu migration from the direction of the Belgian Congo.—Temne
and Sherbro.
(4) Nomadic cattle keeping tribe, said to have come from Abyssinia via North
Africa and Mauretania—Fulas.
70. With the exception of the nomadic Fulas, who cross and recross the Northern
border according to their inchnation, there are no tribal migrations occurring at present, and
the tribes are firmly established within their own boundaries.
71. A danger has arisen, however, in that the young men are steadily deserting the more
remote areas, particularly the Koranko chiefdoms, and drifting into the towns where they seek
almost any employment rather than farming. Already this is having an eflfect on food production
in some chiefdoms.
72. The people of Sierra Leone are definitely healthier and better nourished than they
were about fifteen years ago. Treatment campaigns have checked sleeping sickness and
reduced yaws very considerably, and the people have adopted certain elementary health precautions. One of the things which impresses visitors to the Protectorate is the cleanliness of
the villages and their houses, which are well built by West African standards. At the same
time a more varied diet has been adopted, which has helped to raise the nutritional standard.
The " hungry season " which was so severe in the old days has been very much reduced, and
compared with many other territories in Africa the people are well nourished. While this state
of affairs may be one for congratulation, there is still much room for improvement, and it
must be remembered that its continuance depends on the maintenance of soil fertility. The
fact that the population is both increasing and eating more makes the introduction of farming
methods which maintain and improve soil fertility all the more urgent.
PART II
APPRECIATION OF PRESENT SYSTEM AND TRENDS OF LAND USE
SOCIOLOGICAL AND POLITICAL BACKGROUND

73. The British have administei-ed the Colony of Sierra Leone for 160 years and the
Protectorate for 52. Before their assumption of control, the majority of the indigenous tribes
were forest dwellers who waged small wars on each other to capture slaves to work their farms
for them, and also probably to relieve the monotony of living in a forest. Under British rule
both tribal wars and slavery were abolished with the result that the population began to increase
and a very considerable change took place in the mode of life of the inhabitants. At first the
Protectorate was very lightly administered, the primary work of Government being almost
entirely confined to the maintenance of law and order, and only during the last 25 years or so
has development been intensified. While it is easy to be impatient with the apparently very
slow progress in day to day fife, the actual advance made in one generation is considerable.
* 5«» 1948 Census Report. (C. C. P. 833 of 8.1.49).
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74. British methods of Government have not always been easy to understand for the
people of the Protectorate. Only half a century ago a man either obeyed an order from
his superior or suffered a most severe and sometimes fatal penalty. The sudden change to
a policy where leading and coaxing replaced driving and goading has in some ways been hard
to assimilate. While it is certain that the British way will eventually leave more lasting results,
it is sometimes mistaken for weakness, and advice is ignored because no penalty is likely if it is
not followed. This is particularly deleterious when, as in the case of farming practice, the future
prosperity of the people themselves depends on the advice being accepted. Although farmers
in the United Kingdom are now subject to a great deal of control and compulsion by the state,
this has very seldom been applied to Colonial territories v/here urgent measures are required to
conserve the natural resources under rapidly changing conditions.
75. Farmers have the reputation of being the most conservative class of persons, and
those in Sierra Leone are no exception to the rule. This is understandable when it is realised
what a narrow margin separates prosperity from poverty, and it is hardly surprising that the
weU-tried methods of their ancestors, if they are proving too much for the land, should be preferred to the risk of new methods. Security from hunger is the over-riding aim of every farmer,
and his wiUingness to try new methods would be greatly increased if his basic food supplies
were assured.
76. Socially the people of the Protectorate are passing through a difficult phase. The
new democratic spirit has taken root and is strugghng with the old autocracy of rule by chiefs.
As the people become more enlightened, they are less inclined to accept the orders of their
chiefs, whose authority has diminished in many areas; only the more intelligent have succeeded
in adapting themselves to the new conditions and in leading their people by example rather
than by power. This also applies in a large measure to the heads of famihes. The old communal family Ufe is gradually breaking down into a more individual existence ,with a slackening
of family ties and responsibilities.
77. Unfortunately this emancipation of the individual has seldom been accompanied
by a corresponding increase in his sense of responsibility and pubhc spirit. A restless spirit
has spread among the younger uneducated men, which can be easily exploited by the less
scrupulous of the semi-educated in their own interests. This is a phase of development
which will pass provided economic progress is able to catch up with the considerable political
and social advances which have been made. The danger lies in political freedom unaccompanied
by prosperity; correct utilisation of the natural resources of the country is the key to permanent
prosperity.
78. It is unfortunate that at this critical stage of the country's history Government
officers are being increasingly tied to their office desks by routine work. The days are past
when an officer could afford to spend a week at a time in a single chief dom making himself familiar with all its problems and at the same time becoming a personalfigureto its inhabitants. This
lack of personal contact was emphasised by delegates from all territories at the British Land
Utilisation Conference at Jos and also at the Cambridge Summer Schools, but so far no solution
appears to have been found.
79. The spread of education is of increasing importance in the development of agriculture. Boys and girls who have had only a rudimentary education are most unwilling to return
to the primitive farming methods of their ancestors and suffer considerable privation searching
for clerical or commercial employment. As a Gold Coast chief remarked, even the high price
of cocoa will not persuade educated boys to use a matchet and a hoe, though an energetic and
intelügent farmer can earn far more money nowadays than a clerk. The solution to this problem Ues in raising the farmer's prestige by stressing the importance of agriculture in school
curricula. Once the farmer ceases to be regarded as an unintelligent drudge, there should be
no difficulty in persuading the educated boy to seize the chance of prosperity offered by the
world demand for his produce. In the same way the education of girls is an equally essential
spur towards progress, since at present it is the women-farmers who are the most conservative
and difficult to approach and who frequently discourage their husbands from adopting new ideas.
PEASANT ECONOMY

Present Peasant Economy.
80. The great majority of peasants in Sierra Leone are subsistence farmers whose
annual cash income is only sufficient to buy clothes, salt, tobacco, farming tools, seed and a
few small luxuries. Only in areas where valuable cash crops are grown do they handle any
appreciable sums of money. Little* estimated the cash incomes of families as varying from
£10 5s. Od. for three men, three women and one child, to £110 10s. Od. for eight men, eighteen
women and eight children. From a hst of farming incomes which he has given, the average is
£64 for a family of eight men, ten women and four children or £8 Os. Od. per adult male. This
* Little, K. L.—The Meade Upland Rice Farmer.
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does not include money obtained from such cash crops as cocoa, coffee, ginger and groundnuts,
but does include palm kernels. The actual amount paid to producers for export crops in 1948
was equivalent to £3 Os. Od. per adult male.*
81. Such information as we have been able to obtain confirms these figures for areas
where upland rice farming is the main occupation. Where tidal swamp rice is grown, or special
crops such as cocoa are cultivated, they are probably somewhat higher. In addition the farmers
may obtain casual employment in the dry season or obtain money from weaving cloth, basket,
mat and pot-making, dyeing, etc. The families which Little interrogated spent an average of
£34 Os. Od., or £4 10s. Od. per adult male, on clothing and farming expenses alone. Thus it
can be seen that, apart from the food that the farmer hopes will keep his family throughout
the year, upland rice farming cannot be considered a very profitable occupation. The figures
given by Little refer to 1944-1946 when the price of rice and kernels was lower than at present,
but the cost of living has risen so sharply in recent years that any extra money the farmer makes
now must be more than offset by this.
82. The very small cash reserve which the average farmer acquires means that sooner
or later he is almost certain to run into debt. A court case, sickness or a bad harvest exhausts
all his resources, and he is obliged to borrow money from elsewhere. This he normally does by
pledging his next years crop to a trader, who exacts hard terms from him.f Once he has done
this he is in the grip of the money-lenders for a long time, if not for ever, since by pledging his
whole means of subsistence for the following year he will have to repeat the process indefinitely.
The traders in this way acquire control of a large proportion of the rice crop before it is even
harvested, and then sell the farmers their own rice again at a much higher price later in the year
when stocks in the barns are exhausted.
83. In some areas Native Administrations arc attempting to break this vicious circle
by buying the rice themselves. They have not yet been very successful since:—
(a) the farmers cannot take advantage of this until they have cleared their debts.
(h) The Native Administrations cannot grant credit to farmers on easy terms, which is
what is required to free them from debt or the danger of falling into debt,
((') The Native Administrations have insufficient funds to buy more than a minute
fraction of the crop.
84. The poverty and indebtedness of the average farmer makes it impossible for him
to improve his farming by any means requiring capital. In addition he has little incentive to
do so, as his margin between success and failure is so small that he dare not try any new ideas.
Export Crops.
85. At present very good prices are being paid for export crops, although as pointed
out earlier, the high cost of living is preventing the farmer obtaining much benefit from them.
86. There is reason to expect that these favourable prices, even if they do not remain at
their present high level, will not fluctuate unduly since the establishment of a Produce Marketing Board has enabled stabilisation funds to be started. The Board at present purchases all
palm kernels, pahn oil, benniseed, cocoa, coffee, copra and groundnuts. The price of ginger,
which is not included in this list, has been fluctuating considerably and in little over a month
soared to £230 a ton and then dropped to £70. Fluctuating prices discourage the farmer
particularly in the establishment and maintenance of permanent plantations, and such stabilisation funds are a great advance.
87. A grading system has been introduced for cocoa, but it is too early yet to assess its
results. Complaints from areas away from main cocoa buying centres indicated that, since
small traders were not competent to grade cocoa themselves, they always paid the price of the
lowest grade so as not to risk losing money, and this gave no incentive to the farmer to improve
his produce. Where produce inspectors are available, however, the farmer is able to have his
cocoa graded before selling it.
Supplies of Consumer Goods.
88. It is generally accepted that consumer goods of the right kind are the greatest
incentive to the farmer to raise his standard of living and to increase his production. Possibly
owing to lack of competition, the large trading houses in Sierra Leone are at present doing
little to supply this incentive, and the farmer shows no inclination to purchase the poor quality
goods which are being offered to him at very high prices. Although more money is being
paid out for produce than ever before, sales of goods are below average, and an instance was
quoted to us where £2,000 was paid out for ginger in two days by all the stores in a town but
only £200 worth of goods were sold between them in the same period. This means that money
is either being hoarded or spent in the market place, and there have consequently been signs
of inflation in the prices of local foods such as dried fish.
* Childs, H.—Plan of Economic Development for Sierra Leone.
t Althougli the farmer is protected from "harsh and unconscionable transactions" by Cap
Ordinance is very rarely pleaded.
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89. Therefore, is spite of the more favourable prices for produce the standard of hving
of the farmer is not improving in proportion. There is also the paradox that he still appears
to be in debt, though he should in theory have good cash reserves.
90. An important class of goods which are in short supply is farming tools. In 1948,
for an estimated farming population of over a million adult men and women, there were
imported 882 axes, 2,254 hoes and 33,214 matchets. When it is considered that few matchets
last more than two farming seasons, it can be seen that the average farmer is poorly supplied
indeed. In addition the supply of iron for the manufacture of tools locally is very hmited.
Economic Recommendations.
91. As pointed out above the farmers economic insecurity is an ünportant factor
preventing him from improving his methods.
Measures are required which will:—
(a) Enable him to escape from his burden of debt.
{b) Ensure him fair prices for his produce.
(c) Enable him to obtain loans at a reasonable interest to provide himself with capital
for improving his equipment and land.
92. Co-operation, in particular credit and marketing societies could fulfil these requirements. This has already been discussed fully in the Co-operative Officers Report,* and it is
clear that there is a wide field for development in this direction.
93. It is unlikely, however, due to lack of staff and the conservative and independent
outlook of the farmer, that it will be possible for co-operative societies to be established everywhere, and additional measures are necessary. In particular there is scope for expanding the
activities of the Produce Marketing Board to include crops other than those now controlled
by the Board.
94. In regard to rice, which is not exported, but which is the staple diet of the country,
it is essential that a sufficient reserve should be available:—
{a) To eliminate seasonal shortages.
(6) To prevent exploitation of the public, by acting as a stabilising influence on the
market,
(c) To safeguard any land use programme, which might lead to a temporary shortage
of rice, and therefore become suspect by farmers on that account.
95. At present a reserve is maintained for the Colony area, under control of the Director
of Commerce and Industry. It is recommended that this system be extended, and that good
grain stores be erected at all main centres in the Protectorate. A proportion of the annual
rice crop should be purchased each year sufficient for the above three purposes. The ultimate
aim should be the establishment of a reserve equivalent to about one-sixth of the average
annual crop for the country.
Credit.
96. It is now possible for the public to obtain loans from the Development of Industries Board to assist them to estabhsh small industries. Unfortunately, this facihty has not
been extended to farming, which is the principal industry of the country.!
97. The International Conference on Indigenous Rural Economy discussed the question
of Agricultural Credit, and the following recommendations are based on the results of its
deliberations. Agricultural Credit must satisfy the following requirements:—•
(1) To provide farmers with the necessary funds for the running, maintenance and
improvement of their enterprises.
(2) Such funds must be allocated to them at a reasonable rate of interest, with the
shortest delay and with the minimum of formahties.
98. The granting of credit should be the responsibility of a body which must be tightly
linked with the beneficiaries and District Councils are recommended as the most suitable body.
99. Sources of Finance might include:—
{a) The British Government
{b) The Sierra Leone Government
(c) The profits of the Produce Marketing Board.
{d) The Protectorate Mining Benefits Fund
{e) Native Administrations
(/') Co-operative Credit Societies
ig) Loans from Banks or Commercial Houses.
* Hill, K. A. L. Report on Co-operation in Sierra Leone.
t We understand t h a t the question of granting loans to farmers is under review.
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100. Loans would be divided into three classes:—
(i) Short-term loans which cannot last more than the duration of the agricultural
enterprise in favour of which the loan has been allocated, such as operations
which are terminating at the same time as the sale of the products. (Example—
purchase of seed to be repaid at harvest).
(ii) Medium-term loans for the purchase of equipment and of livestock, for the
development and improvement of agricultural enterprises. Such loans should be
refunded by annual amortisation and would be generally granted for a period
of five years.
(iii) Long-term loans, either to individuals or co-operative societies, for financing
long-term schemes which concern more especially the construction of buildings,
the carrying out of land improvements, the provision of a water supply, drainage,
planting of trees, etc. These would be for varying periods over five years,
according to conditions.
101. It must be emphasised that rates of interest should be as low as possible. It is
understood that French West African Governments are proposing to introduce a system of agricultural credit, and that their rates will be 6 per cent for short, 4^ per cent for medium and 3 per
cent long-term loans. We suggest these rates be taken as a basis for discussion in Sierra
Leone.
102. Securities and guarantees would be provided as follows:—•
(i) Short-term loans, against crops and livestock.
(ii) Medium-term loans, against crops, equipment, livestock, buildings and joint
guarantees.
(iii) Long-term loans, against the properties of the beneficiary, which might be a
Co-operative Society.
103. It is recommended that an Agricultural Credit Fund be formed by subscriptions
from as many of the sources mentioned in paragraph 99 as possible. It would be administered
by the Natural Resources Committee {see paragraph 726) and allocated to beneficiaries on the
recommendations of District Councils.
Economic Control and Assistance for Correct Land Use.
104. It is essential that any economic assistance including loans, grants or subsidies
must be for purposes which conform to or assist the establishment of a programme of correct
land use. For example, in building up the reserve of rice mentioned in paragraph 94, Government might well confine its purchases to swamp rice and pay a sufficiently high price for it to
encourage its cultivation at the expense of upland varieties. Later in this report a method is
suggested for encouraging better methods of cultivating groundnuts by subsidising the price
of pigeon pea. On the other hand, where an area is unsuitable for the cultivation of a particular
export crop, the Agricultural Ordinance gives power to forbid its marketing. We recommend
that this power should be used.*
105. Furthermore as already mentioned, there must always be a reserve of foodstuffs
available in development areas, to meet any unforeseen emergency.
DIET

106. As mentioned already, the people of Sierra Leone are in general well-fed compared
with their fathers. Their diet is better balanced and more varied, though it still contains a very
large proportion of carbohydrates as is common in the diet of most tropical peoples. There
is little doubt too that they are eating larger and more regular meals.
107. Every tribe would, if able, use rice as the staple food throughout the year. In a
typical meal green vegetables made from cassava leaves and sweet potato leaves, " krin-krin "
or other greens as available, and possibly dried fish or meat are cooked in a separate bowl
and added to the boiled rice. Palm oil or, were pahns are scarce, groundnut oil, is then poured
over the lot and a very strong seasoning of hot red peppers completes the dish. There are of
course infinite variations, and the "soup" may contain ochra, garden eggs, grojmdnuts,pigeon
pea, beans, cassava, tomatoes, benniseed, yams, onions, jacatos (bitter tomato), plantains,
pumpkin, etc., etc. Rice, vegetables, palm oil or groundnut oil and peppers are, however, almost
indispensable ingredients of every proper meal and provided protein is added in some form
the result contains most of the ingredients necessary to a healthy body.
* Orders in Council of this nature would requite ratification by the Legislative Council.
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108. The majority of people in Sierra Leone prefer the taste of upland rice to swamp
rice. This applies most particularly to the Mendes, with whom the red upland varieties are
popular and is one reason why Mendes are reluctant to cultivate their swamps. If they do so,
nearly all the swamp rice is sold for cash. Once a taste for swamp rice has been developed,
however, this preference is not so marked. When rice is cleaned, a considerable amount of the
pericarp is left, and this greatly increases its nutritional value. Highly pohshed rices when
imported have not been popular.
109. When the supply of rice fails, cassava is nearly always the second staple food and
can beeatenraw, boiled, dried or made into "foofoo " or "farina." It is specially popular with
the people living in the coastal belt, partly because the sandy soil will not produce upland rice
and also because it is very tasty cooked with fresh fish. In fact in areas such as Shenge and the
Krim chiefdoms, more cassava than rice is eaten.
110. Sorghums, although grown in most upland farms, are not normally eaten much
if rice is plentiful, and are kept as a reserve. Maize is popular for a short season before the
rice harvest.
111. In the savannah areas, " fundi " (Digitaria exilis) is used to tide over the period
when rice is scarce. In such areas, if rice does not do well, fundi attains a major importance.
Locust bean and honey are also important foods during the rains.
112. In urban areas sweet potatoes are also eaten, though they are never so important
as rice and cassava and are generally regarded more as a " snack."
113. Palm wine, where it is available, plays an important part in the diet of the nonMuslim and Christian communities, in particular the Limbas. It contains Vitamin B, and is
therefore of nutritional value. It can be made from both the oil or raphia palms (Tokpoli or
Nduvuh in Mende). Its production is discussed elsewhere.
114. The principal deficiency in the diet is usually protein. Where fish is not available,
the only meat supply is usually wild game. Supplies of this are naturally irregular. In most
chiefdoms few people admitted to eating meat more than twice a month and every two months
was the more common period for the ordinary man. This shortage of protein is made up to
some extent by the use of legumes. Beans are grown in nearly all upland farms, and pigeon
peas are being consumed to an increasing extent, particularly by Limbas and Temnes.
LAND

TENURE

Protectorate.
115. Under the preamble of the Protectorate Lands Ordinance, ownership of land in
the Protectorate is vested in the Tribal Authorities who hold such land for and on behalf of
the native communities concerned. This is done because the Tribal Authorities are the most
convenient bodies who can act as guardians of native land, but native law and custom recognises
usufructory rights beyond this wide statutory generalisation.
116. In Sierra Leone there is considerable variety in the rigidity with which the land
is held, varying from the completely communal tenure to almost freehold, with all the gradations
in between. Although there are many exceptions to the rule, it can be generally said that the
denser the population and the greater the consequent land hunger, the more individual are the
rights of usufruct claimed. Different types may actually be recognised by the same tribe.
117. Broadly, land tenure can be divided into four main types into which nearly all
the variations can be fitted.
118. Completely Communal.—The rights are vested personally in the Paramount Chief,
in theory, but any one can farm where he likes. There are no boundaries between village lands.
This is practiced by the Kono, Koranko and Yalunka tribes and the Susus of the Tambakha
chiefdoms. Although the Paramount Chief is " owner " of the country, he rarely if ever
interferes with the farmers, who can obtain a right to any piece of land for one year by simply
indicating its boundary. Strangers can obtain land by asking the Paramount Chief's permission to farm, or possibly only that of the village headman. In the case of ground very close to
towns, however, families acquire a right to certain areas for garden crops.
119. There are few plantation crops in such areas and so far the question of rights in
plantations has not reached a proportion where the native courts have been obliged to make
any definite rules. It is tacitly accepted that a man owns any trees which he plants, but so
much land is available that it is unhkely any disputes would arise about the land on which he
plants them.
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120. Semi-Communal.—There are variations within this group which includes the Kissis,
part of the Limba tribe, and Soro and Gbema Chiefdoms among the Galinas. In the Kiss!
andGalinas area, there are no boundaries between the farming land used by the inhabitants of
the same village, and the village headman is responsible for allocating the areas which are to be
farmed each year. There are boundaries between each village, and a man wishing to farm in
the land outside his own village boundary must obtain permission and pay a small fee. In
Soro and Gbema Chiefdoms the same system applies to piassava swamps.
121. Among those Limbas who have not yet adopted the Temne system of land tenure
described below, the upland bush is communal, but the usufructory rights of inland swamps
are vested in families as is also the right to tap and collect fruit from palm trees, although these
may be growing on communal land.
122. Family.—This is by far the commonest form of land tenure and obtains throughout the Temne, Mende and Sherbro areas. A family can be interpreted as meaning anything
from quite a extensive group to simply a man, his wife, immediate descendants and near relations.
It is probably true to say that any native of the Protectorate, however long he has been away
from home, has a right to demand a portion of the family land if he wishes to make a farm.
In many cases a communal family farm is made and the individual members of the family each
make a separate one as well. The general control and administration of the land is carried
out by the senior member of the family, a responsibility which is passed down the family
patrilineally, the eldest brother being the first heir, or if none, the sons. An excellent description of this type of tenure, in so far as it applies to the Mendes, has been written by Little.*
123. Among the Temnes, especially, there is a marked tendency for family land to
become sub-divided, and although the position of head of the family still descends patrilineally,
a man may inherit a portion of land indirectly through his mother. Where a land holder has
more than one wife, it is customary for him to make a separate farm for each of them. When
he dies, the children of each wife can lay claim to the portion of land which was farmed for their
mother; thus the original land is sub-divided into as many portions as the late landholder
had wives. If the wife marries again, she cannot transfer the rights in the land to her new
husband's family, even if she is childless, though the husband himself may be allowed to
farm it.
124. A stranger may obtain land by " begging " it from his landlord with a small fee.
If he remains a long time and helps his landlord with his farm he will eventually become
absorbed into the family thus acquiring rights of usufruct, subject to continued good relations.
125. Individual Ownership.—Although the whole trend of evolution of land tenure is
towards individual ownership, this only exists in practice in parts of the country where the land
has acquired great value, for example cleared mangrove areas and the immediate vicinity of
large towns. Such lands, however, cannot be sold, though by pledging it for an indefinite
period with no intention of redeeming much the same result is obtained. The pledger's
descendants may, of course, redeem it for themselves.
126. Plantations.—Plantations are the absolute property of the individual who plants
them, though he may have no rights over the land on which they are planted. Where this is
the case the landholder will expect a small proportion of the crop to be given to him as recognition of his rights. This is known as a " right-bone ". Plantations can be sold, though not
of course, the land on which they are planted.
127. Pledging.—In thickly populated areas where land has acquired value, pledging
is common. A pledge can be either for a fixed or an indefinite period, the former being
commoner among the Mendes and the latter among the Temnes. The pledgee acquires complete rights of usufruct until the pledge has been redeemed, and as this may not happen for a
very long time, endless and comphcated disputes arise in the native courts, especially as the
pledgee may himself have pledged the land to another party. While it is generally agreed that
pledging is an extremely bad custom, it is difficult to see how it can be stopped altogether,
unless some form of agricultural credit is introduced to take its place. The land is usually the
only capital asset the peasant possesses on which he can raise funds in an emergency, and to
remove this facility altogether would cause wide-spread dissatisfaction and hardship.
128. Mackenzie! has made some practical suggestions for dealing with this problem,
which we urge most strongly should be folllowed. He recommends that, in the Scarcies, pledging
should be regulated by law and that the usufruct should count towards the payment of the debt.
* Little, K. L. The Mende Upland Rice Farmer. 1946.
Little, K. L. Land and Labour among the Mendes. Journal of African Affairs. March, 194S.
+ A F.Mackenzie —Land Tenure in t h e Scarcies. Sierra Leone Agricultural Notes No. 8. 1940.
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ThusAfter one year, the land would be redeemed on payment of the full amount.
After two years, the land would be redeemed on payment of three-quarters of the debt.
After three years, the land would be redeemed on payment of half of the debt.
After four years, the land would be redeemed after payment a quarter of the debt.
After five years, the land would revert to the original owner.
129. It is thought that, in general. Tribal Authorities would welcome regulations of
this sort and would agree to pass the necessary bye-laws. It is therefore recommended that
this should be discussed by District Councils and the Protectorate Assembly at an early date.
130. Until recent times. Government has stood aloof from the problems of the land
tenure. Although officers in the field have always appreciated the trends and implications of
usufructory rights, these have never been officially recognised. The time has now been
reached when a more realistic attitude is becoming essential. If control over the evolution of
these rights is to be exercised Government must anticipate this evolution in order to avoid
serious embarrassment in the future.
131. It is particularly important that the closest control should be exercised over the
tenure of mangrove areas, which when fully developed will become extremely valuable. The
custom tliat a man who clears the land acquires the usufructory rights over it must not be held
to include casual wood-cutting, and only genuine farming should quahfy.
132. It should be emphasised that the land tenure is evolving constantly, and the
trend appears to be Communal—Village—Extended family—Small family—Individual. Whatever the advantages or disadvantages of this trend, it seems very unlikely that anything can be
done to stop it, and the most that Government can do is to watch carefuUy that no obnoxious
customs arise, such as the pledging and sale of land to non-natives. The International Conference on Indigenous Rural Economy included in its resolutions the following essential
principles in regard to land tenure, which it considered were desirable for the encouragement
of good husbandry:—
(a) Consolidation of holdings and the prevention of fragmentation.
(b) Security of tenure, subject to the right of sanctions, which in the case of lands
under the control of the Public Authority may go as far as eviction for bad
husbandry, where such bad husbandry is harmful to the practice of joint good
husbandry by any group of farmers.
(c) Compensation for improvements.
(d) A form of succession which will ensure the continuation of good husbandry
practice.
(e) A means of ensuring to the source of capital investment in rural betterment a
reasonable return on such capital.
133. In view of the gradual drift towards a more individual land tenure in Sierra Leone,
it is thought that a system of land registration should be introduced, starting in urban and swamp
areas where the recognition of individual rights is most pronounced. This would provide
security. It would also assist Government to combat the danger of absentee landlords which
is already imminent in the pledged mangrove farms of the Scarcies.
134. While it is recognised that registration might lead to an acceleration of fragmentation, this could be controlled by placing a lower limit on the size of plots which could be
registered. Owing to the variety in local conditions each Tribal Authority would have to
make its own regulations in this respect.
135. It is suggested that the Torrens system would be quickest, simplest and cheapest,
and might be based on maps made from enlarged aerial photographs. In view of the suspicion
which is always aroused when Government undertakes anything to do with land, the reasons
would have to be explained carefully to the people beforehand and registration might be made
voluntary at the start. It might in some cases be possible to rationalise holdings at the same
time.
Colony.
136. Land tenure in the Colony is even more complicated. Under the original treaties
the whole Colony area was ceded to the Crown and grants were made to the original nonnative settlers of certain areas to be held as freehold. The remaining area continued to be vested
in the Crown.
137. In 1909 the Crown Lands Conservancy Ordinance (Cap. 53) was introduced,
which placed all Crown Lands under the control of the Surveys and Lands Department, and
forbade the cutting of wood and the felling and removal of trees, except under licence. It is
understood, however, that this Ordinance has not been strictly enforced. As a result large
areas of Crown Lands have been settled by both native and non-native squatters; these are able
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to claim a freehold right to the land if they have remained in undisturbed occupancy for a
period of twenty years, even if such undisturbed occupancy only amounts to occasional
farming activities or the collection of wild fruits and firewood. When a right has been established in the Courts, the occupier may apply for a Crown Grant under the Unoccupied Lands
Ordinance (Cap. 253). Consequently the area remaining to the Crown has shrunk to that
covered by forest reserves, the foreshore and land reclaimed from the sea, which might include
mangrove swamps, and possibly a few waste areas unsuitable for development of any sort.
138. There are thus four separate types of land tenure:—
(a) Crown Lands
(h) Lands granted by the Crown to the Original Settlers
(c) Land for which Crown Grants have been issued under the Unoccupied Lands
Ordinance Cap. 253.
(d) Land which is apparently Crown Land and unoccupied, but for which claims of
undisturbed occupancy would almost certainly be advanced if the Crown were
to attempt to assert its rights.
Of these four types, the last is probably by far the commonest.
139. It can thus be seen that until the ownership of land in the Colony has been
definitely determined, progressive development of any nature will be repeatedly hampered by
land disputes before the Courts. There is no doubt that complete land registration, perhaps by
the same simple Torrens system as recommended for the Protectorate, would prove of the
utmost value.
AGRICULTURH

140. One of the outstanding features of Sierra Leone is the great variation in the
vegetation and the great diversity of crops grown within so small a territory. While native
farming systems can be divided into a few main types, it is impossible to describe concisely all
the local variations of farming practice and crop varieties.
141. This section does not give a detailed account of all the variations in current
farming practice. Rather, an attempt is made to describe the basic farming systems, to review
their effects on the land and to point out any trends of development.
142. More detailed accounts of farming practice in particular areas are to be found
in reports already published or others in the hands of the Agricultural Department. Reference
is made to these, while much local information is contained in the Chiefdom Records which
are being published separately.
143. Reference should be made to the vegetation and fallow-population maps when
reading this section (Maps Nos. 1 and 3). The latter shows approximate population densities
and indicates approximately the fallow period and vegetation of the land being farmed. It
refers to upland farming (Types A and B described hereafter) only and not to swamp farming.
Farming activity in Sierra Leone is still largely confined to the uplands (dry land) in most of
the country.
144. The following rough estimates, though open to a wide margin of error, give some
indication of the relative proportions of upland and swamp farming. Even making allowances
for the production of more than one crop per annum, but not taking into account miscellaneous
upland farming (see description given later), it is probable that the area of upland farmed in any
one year is about ten times greater than that of swamp.
Upland
Area-Acres Annual Production—Tons
Rice
700,000
216,000 (paddy)
Cassava
33,000
95,000
Sweet potatoes
5,000
6,000
Fundi
15,000
4,500
Groundnuts ..
20,000
7,500 (undecorticated)
Ginger
3,000
1,500
Swamp
Rice—tidal areas
40,000
30,000 (paddy)
Rice—inland areas
40,000
25,000 (paddy)
Cassava (inland dry season)
1,000
2,500
Sweet potatoes
3,000
3,000
145. Upland farming can be classified into four main types:—
(a) Farms made for rice and possibly farmed for other crops in succeeding years on
land whose fallow vegetation is bush.
(h) Farms made for rice and possibly farmed for other crops in succeeding years on
land whose fallow vegetation is savannah or grass.
(<:) Farms made specially for the production of crops other than rice.
(d) Vegetable and market gardens.
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SHIPPING CULTIVATION

j

146. The present method of upland farming, mainly Types A and B, is generally knowm
as shifting cultivation. Early farming in Sierra Leone consisted in felling the forest, farming
the land for one or more years and moving on to fell more forest. For reasons of security it
was unlikely that any community moved very far afield from its settlement to farm, and there is
some evidence to show that, in the North at any rate, the land cleared for farming in the vicinity
of settlements may have been cropped to exhaustion before a move was made. This haphazard movement of habitation to fresh farming land is probably the most general concept
of what is meant by shifting cultivation. With the cessation of tribal wars, an increasing
population and the growth of rights over land, the present system of land use has evolved.
This is more aptly termed a bush-fallow system.
147. Once settled, a farming community only felled forest—an arduous task—to add
to their farm lands when pressure of population made increasingly heavy demands on their
good " farm bush " (secondary forest) and yields began to decline. The object of the Sierra
Leone farmer was and still is, in the few areas in which he has any choice, to maintain good
manageable farm bush (i.e. to farm a bush fallow which will give the maximum results with the
minimum of effort). In some cases a comparatively short fallow appears to have been adopted
shortly after the forest was first felled.
148. Today there is practically no natural forest available for farming. The farmer,
therefore having worked through the land available for his use, returns to the land which has
lain fallow the longest and starts the cycle again. The length of the cycle depends upon the area
of the land over which he has the usufruct and the size of the farm he makes every year.
149. Older bush is not in every case considered to give a return for effort involved.
Instances have been found in Kenema, Kono and Pujehun Districts where small sections of
bush appear to be going back to forest because the faiTners are unwilling to make the heavy
effort involved in felling. The reason in the above instances may be due to differences in soil
fertility. It is possible, however, that either the return is not considered by the rising generation
to be adequate for the effort involved in brushing, or that the older farmers are unable to make
the effort with so many of the younger men away from home. Reference to the fallow-population Map (No. 3) will show approximately the present position. A description of the general
trend of degradation of vegetation due to farming is given in the next section of this report.
150. Declining fallow periods and decreasing yields have been compensated by an
increase in the area farmed. This trend continues within the limits imposed by available
farming land. Little,* however, comments on another aspect of farming organisation which
marks an important trend, i.e. the great increase in small personal farms made by individual
tax-payers. As he points out this was largely brought about by the introduction of
the annual rice quota demanded by Government during the war. This is not confined to Mende
country but is universal. Every tax-payer, or more particularly every man once married,
must make his own farm and is encouraged by his wife to do so. Thus not only do declining
yields demand an increased acreage per head farmed, but larger family farms are rapidly being
replaced by smaller individual farms, which in themselves are increasing in size. Ultimately
the outcome of this trend must be complete fragmentation of the land. Its immediate result
is a general decrease in farming efficiency.
151. Before attempting to outline farming systems, reference must be made to the
dominating influence of upland rice production in Sierra Leone agriculture. Upland rice will
grow on a wide range of soil types provided the seasonal rainfall is adequate. A minimum
of 60 inches is required to produce a crop. The amount and distribution of the rainfall
in Sierra Leone therefore permits its production throughout the country. Wherever the land
can still be made to produce what the farmer considers to be an adequate return, upland rice
is grown and all other farming activities remain subordinate to this. Upland rice is still grown
when yields have dropped to 400 lb. per acre.
Farms made for Rice and possibly farmed for other Crops in succeeding years on Land
whose Fallow Vegetation is Bush.
152. Upland rice farming comprises the following sequence of basic operations:—
1 " Brushing " i.e. cutting down any vegetation.
2 Burning
4 Weeding
3 Planting
5 Harvest
The variations of method, timing of operations and crops grown are inumerable and are
dependant upon tradition, state of the bush, labour supply and personal preference. The basic
system is, however, the same and some broad generalisations can be made.
* Little, K. L. The Mende Upland Rice Farmer p . 27.

^ó
Brushing and Burning
153. This is carried out in the dry season from mid-December onwards. High bush
requires two operations, a prehminary brushing of the underbush followed by a felling of the
trees. The farmer's object is to brush his bush in time to have the maximum amount of well
dried vegetation on his land ready to be fired just before the onset of the rains. In general,
therefore, the older the bush the earlier is brushing begun.
154. The most critical period in upland rice farming is that during which brushing and
burning is carried out. The success or failure of the farm largely depends upon the efficacy of
the " bum ", and therefore the timing of the farmer's brushing operations and the distribution
of the early rains are of paramount importance.
155. A good burn consumes all the htter and most of the sticks and leaves a large
deposit of ash on the ground. On a badly burnt farm small sticks and half-burnt litter are
collected into piles and rebumt, provided the rains permit. Usually some collection and
reburning of partially burnt material is necessary. Any serious delay caused by this may,
however, affect the area planted. The longer sticks are very often collected and stacked to serve
as bean poles or firewood. In low-bush areas particularly, these are a major source of fuel for
much of the year and, near the larger towns, are often a source of additional revenue to
the farmer.
Planting.
156. After burning and before or during planting a farm house or barn is usually built.
This serves as a dwelling for some of the family during the farming season, and may or may not
be used as a store for harvested rice and other crops. The land immediately surrounding this
building is usually used for vegetable gardening by the women. The growing of vegetables in
upland rice farms is most intensive in areas of medium bush fallow. It is limited in Savannah
Areas, as more intensive gardening is done elsewhere. In general, vegetables grown in rice
farms mainly comprise those required for home consumption.
157. Although the main crop sown is rice, a considerable number of subsidiary crops
are usually planted or sown within the rice farm. There is considerable local variation
influenced mainly by the fertility of the land, personal preference, and availability of seed supply.
The following list comprises the majority of subsidiary crops which may be found growing in
rice farms.:—
Cassava (Maniliot utilissima)
Maize {Zea Mays)
Guinea Corn {Sorghum spp.)
Bulrush Millet {Pennisetum leonis)
Benniseed (Sesamum indicum)
Egusie {Cucumeropsis edulis or citrullus vulgaris)
Cotton (Gossypium spp.)
Beans {Phaseolus spp. or vigna spp.)
Pigeon pea (Cajanus cajan)
Okra (Hibiscus esculentus)
Krin-Krin (Corchorus olitorus) and other greens.
Sour-Sour (Hibiscus sabdariffa)
Pumpkin (Cucurbita pepo)
Pepper (Capsicum spp.)
Tomatoes (Lycopersicum esculentum)
Coco Yam (Xanthosoma saggitifolium)
Garden Egg (Solanuni melongena)
Jakato (Solanum melongena)
Yams (Diascorea spp.)
158. After burning and clearing, cassava, if grown, is planted spaced widely apart.
Maize and beans are next planted, the maize often at the bottoms of old termite mounds, and
beans beneath conical stacks of sticks. The farm is then hoed over, young regenerating bush
cut down and the rice and remaining subsidiary crops sown broadcast as a mixture. Preparing
the seed bed and sowing is done bit by bit, the seed mixture being hoed in after broadcasting.
Seed Rates.
159. It is impossible to give any accurate infomiation about seed rates. Generally
rice is sown at the rate of 1 to 2 bushels per acre. The proportion of subsidiary crop seed sown
varies enormously, but probably never exceeds 10 per cent of the total mixture. As the bush
fallow declines and the fertility of the land decreases, the general tendency is to increase the seedrate both of rice and subsidiary crops. Certain subsidiary crops which no longer give
satisfactory yields may be left out of the mixture.
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160. Innumerable varieties* are grown and there is considerable local variation
depending upon the fertility of the land and personal preference. Long duration varieties
(i.e. those ready for harvest from mid-November to December) are preferred, although both
short and long duration varieties may be planted on the larger farms. In general the stronger
the bush the longer is the duration of the variety used. As a result of the rapidly declining
fertility of many upland soils, the original varieties grown on a long bush fallow have now been
replaced by less demanding ones such as D.C. Upland.
Harvesting
161. Harvesting is carried out as the various crops ripen. Maize and greens are the
main crops harvested before the rice, and the effort expended on the harvest of the subsidiary
crops, particularly cereals, often depends upon how good the rice crop has been. Much less
attention is paid to the farm after the rice has been harvested aud as a result considerable
quantities of subsidiary crops are eaten by birds or gamie.
162. The rice is usually harvested with small knives made of iron. Pieces of sharpened
cane are sometimes used. Ears are cut singly with about four inches of straw and are then tied
in bundles. These are placed at random on old stumps throughout the farm to dry before being
carried to the barn. Yields of rice range from 400 to 1,200 lb. per acre.
163. Cassava maybe left in the ground for up to 18 months from the time of planting.
Pigeon peas yield for two or possibly three years. Both are sufficiently well grown to compete
with the bush regrowth during the second year.
Farming in succeeding years.
164. When forest or very old bush has been felled rice can be grown for two or possibly
three years. This is now rare outside the forest chiefdoms of the South-east.
165. Where bush fallows are of moderate length the predominant period of use of any
farm is generally one year only, over most of the country. With the decrease in bush fallows
the period of use of the land has increased up to two, or in some cases three years. There now
appears to be a growing tendency to adopt this practice even in areas where there is still
an adequate bush fallow. The spread of communications, and therefore the availability of
markets for cash crops such as groundnuts is largely responsible for this.
166. In the second year the whole or part of the old farm may be used. Groundnuts,
fundi (digitaria exilis) or cassava are planted, sometimes one, two or all of the three crops in
different parts of the old farm. Production of fundi, and to a large extent groundnuts, is
confined to the Northern Province. Fundi and/or cassava may be planted in the third year.
Practice is variable and only the following generahsations can be made with any degree of
certainty:—
(a) Groundnuts, if planted, always follow the rice crop. They are practically never
grown in old rice farms for two years in succession.
(b) Fundi may be grown for two crops in succession.
(c) Cassava, if grown, is usually the last crop prior to the land being fallowed.
Farms made for Rice and possibly farmed for other Crops in succeeding years on land whose
Fallow Vegation is Savannah or Grass.
167. The farming of rice and subsequent crops on savannah or grass fallows is basically
the same as farming on bush fallows. There are, however, considerable differences in cultural
operations and crops grown. The basic systems are the same. In areas where the vegetation
types are mixed (e.g. the Kissi chiefdoms or parts of the North), both are sometimes farmed
concurrently in one farm. Of most importance is the fact that, wherever farm bush is available
it is preferred to all other types of vegetation in which to make a farm. Where farm bush
occurs as isolated patches in country whose predominant vegetation is savannah, it is often
husbanded carefully by reasonably long fallow periods. If the extent of farming bush is still
adequate, savannah or grassland is only used in the event of bad burns.
168. In areas whose predominant vegetation is bush, and where the bush fallow is
declining and one would expect farming to develop in grassland or swamp, over-farming of
bush, including that up the steepest slopes, persists.
169. When upland rice farms are made in the savannah or grasslands, the length of the
fallow period needed largely depends upon the frequency with which fires invade the land.
If fires occur, a longer fallow is required. In such areas, although population is sparse, fallow
periods are often relatively low. Farming is confined to known productive sites, less fertile land
is avoided, and new ground is only farmed when increasing population demands increased
production.
* Squire, F.A 1943. Preliminary report on Upland Rice Varieties. Sierra Leone Agricultural Notes No. 10
Adames, P. 1948. A key to the Upland Rice Varieties of iUtnde Country. Sierra Leone Agricultural
Notes No, 19.
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170. Farms are always prepared much later in savannah or grass than in bush, as the
fallow vegetation generally dries out rapidly. Thus savannah or grassland may be substituted,
if for any reason the preparation of bush farms cannot be successfully completed. Although
preparation of farms in savannah or grassland may be carried out late in the season, late planting
generally results in poor yields, as the soil dries out much quicker at the end of the rains.
Farming Methods.
171. In savannah woodland, the first step is usually to cut down the smaller trees
about March, and girdle the larger trees during April to May. This kills many of the trees and
prevents the foliage from shading the rice. If the trees are cut down completely, the grass
undergrowth is insufficient to provide a large enough fire to burn them, and therefore extra
work in removing them is required. This method is practiced in Yalunka country, and some
Koranko chiefdoms. Alternatively, the fallow vegetation may be treated similarly to farm
bush. This is more common in the remainder of the savannah areas. In open savannah the
trees are not necessarily girdled in preparation for the farm, and may be left standing.
172. Generally the grass is cut and burned from about the end of April to early June,
but occasionally it may be laid in November to December by pressing it down with long sticks.
Some grass rots and fresh growth is stimulated. Cutting is then done from about May to June.
This method is said to give better yields. After burning, the grass roots which are not destroyed
by the fire are hoed out. This is hard work and is one of the reasons why farming a bush
fallow is preferred to farming a grass one. After being hoed out, the grass roots are piled and
burnt. Practice thereafter is similar to that in bush farms.
173. In parts of Koinadugu and Kissy country Elephant grass {Pennisetwn purpureum)
occurs and is spreading. Its value as a fallow is well recognised, and it is agreed to be the
equivalent in effect of low bush on similar sites, and better than all other local grasses. Nevertheless, many farmers at present choose a Chasmopodium fallow in preference, a further c a s e as with the farming of older bush referred to previously—of return not being considered to be
worth the extra effort involved.
Rice.
174. The types of rice grown are often varieties of Oryza glaberrima. One of the
main characteristics of this is that the ears are short and remain upright, even when the grains
are ripe. Yields are generally low, and range from 300 to 800 lb. per acre.
Subsidiary Crops.
175. Subsidiary crops are grown in the rice farms, but the variety of them is generally
less than in good bush farms. They are found in greater variety and quantity in savannah
woodland than in open savannah or grassland. In savannah woodland rice farms, the predominant subsidiary crops are guinea corn, maize, bulrush millet, benniseed and cotton, whereas
guinea corn and benniseed or benniseed alone are very frequently the only ones planted in open
savannah or grass farms. Cassava in rice farms made on these types of fallow is rare, and the
planting of it is decreasing due to the depredations of game. Bananas or plantains are sometimes
planted in rice farms in Koranko chiefdoms, and sweet potatoes are sometimes grown.
Harvest.
176. This is carried out as on bush fallow farms. Racks are made on which to dry
he harvested bundles of rice on farms where stumps are few or absent.
Farming in succeeding years.
111. After taking a rice crop the land may be farmed for one or two years. Second
and third year cropping is more general in savannah or grass farms than in bush farms. It is
possible, however, that production of the crops such as groundnuts, fundi or cassava, which are
normally grown there, is now being carried out to an increasing extent in the special farms
concentrated near towns and villages.
178. In succeeding years groundnuts or fundi or both, and to a less extent cassava,
are grown. Groundnuts, if grown, generally precede fundi in the rotation and may be grown
for two years. Fundi is often grown during the second and third year.
Farms made speciallyfor the Production of Crops other than Rice, including Vegetable Gardening.
179. These farms are usually made on land around or near to towns or villages. They
are mostly made on the upland, but flat land bordering rivers and streams is often used. Since
much of the work in such farms is done by women, proximity to town or village, rather than
suitability for farming, dictates what land is used. Farms so sited are also less liable to
damage by game.
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180. In general, the intensity of this type of farming increases as the bush fallow
period declines, although its extent is influenced by proximity to roads and markets. Initially
the land may be fallowed for quite lengthy periods but, as population increases and a ready
market is obtained for produce, periods of cropping increase and fallows decline.
181. In areas of reasonable bush fallow, such farming is mainly confined to the production of cassava, though other crops may be grown. In areas of low bush fallow near large
centres such as Makeni, a much wider selection of crops are grown, such as cassava, groundnuts,
sweet potatoes and fundi. The land is cultivated intensively but no definite system of cropping
can yet be recognised.
182. In the savannah areas of the North, these farms supply a considerable amount
of the family food requirements, and cropping with fundi, groundnuts and cassava is carried
out in some sort of sequence although there is considerable local variation. A striking feature
in such areas is the length of time for which, on some land, such farming has continued.*
183. There is no clear distinction between the production of crops in special farms
made close to towns, and more intensive market and vegetable gardening. Vegetable gardening in compounds tends to increase as the bush fallow declines. Except around main market
centres, it is generally more intensive in savannah than in bush areas. The lower rice yields
become the greater is the number and diversity of crops grown and eaten.
184. In certain areas in the vicinity of main market centres, where fallow periods are
very low and upland rice cannot support the population, market gardening has taken the place
of upland rice farming. Such is the case in the Colony and Kafu Bullom, where cassava,
maize, sweet potatoes, and mixed vegetables are grown; in the Bumban valleys of Biriwa Chiefdom,
where maize, sweet potatoes, cassava, groundnuts, tobacco and mixed vegetables are produced
for the Makeni market; and in the Kabala area where numerous crops are grown, and tomatoes
and shallots, in particular, are produced in large quantities. Many of the garden crops grown are
produced in the swamps or on flat land by rivers and streams, during the dry season.
Further details are provided in the section on Crops and Crop Production (see paragraphs 224
to 282).
THE EFFECTS OF SHIFTING CULTIVATION

The Necessity for Shifting Cultivation.
185. This section is concerned with the relationship between shifting cultivation and
the natural vegetation upon which this system of agriculture depends.
186. It is well known that land bearing tropical forest more often than not loses
its fertility extremely rapidly when it has been cleared for agriculture.! In general the soils
under moist tropical forest are deeply leached of bases, but fix phosphate so firmly that it is
almost unavailable for plants. The forest largely depends for its growth upon the rapid
decomposition of the organic matter which it returns to the soil, supplemented by supplies
obtained by tree roots from the mineral soil at considerable depths. When the forest is cleared
this cycle is broken.
187. The native farmer has overcome the difliculties associated with tropical conditions
by the use of a bush fallow (^ee paragraph 147), which not only restores fertility but also reduces
weed growth. Provided the fallow does not fall below a hmit which varies with soil and climatic
conditions, shifting cultivation can be continued with safety. In fact a more effective system
of maintaining fertility in the tropics has yet to be evolved.
188. In most upland areas a fallow of eight to ten years appears to be required to produce reasonably good rice crops. Increasing demands for food and cash crops, however, are
causing increasing demands on the land. There are now few chiefdoms with any appreciable
area of bush more than ten years old, while in many parts the fallow period is below five years.
Shortening of the fallow causes a loss in productivity which has to be made up by a corresponding increase in the area cultivated. This in turn leads to a further shortening of the fallow.
At the same time the larger family farms are being replaced by smaller individual ones. This
makes for loss of efficiency and aggravates the situation.
189. The effects of shifting cultivation have received very httle study and there is no
detailed information available, but the changes taking place may be described in general terms.
The principle effects of cultivation are:—
(a) The " brushing " and subsequent burning of vegetation favour those tree species
which can withstand coppicing and burning, and tends to eliminate those which
cannot. It also favours herbaceous species.
On such areas the presence of one particular tree—Parkia biglobosa—is often a notable feature. Due to
the food it produces {see paragraph 315) this tree is never felled. Vine (Farm and Forest Vol. ix—No. 1 —
1948—p. 23) points out the probable value of such trees, on heavily cioppcd land around Kano in Nigeria,
in assisting the maintenance of fertility. Their value is probably the same under somewhat similar conditions in Sieïra Leone.
t See Beard, J. S.—Forestry and Land Planning in the Tropics—Empire Forestry Journal No. X I X , 1940.
and F.A.O.;—Soil Conservation, An International Study.
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(b) The conversion of a greater part of the organic material to ash and the subsequent
loss of bases, due to erosion, leaching and to a lesser extent absorption by crops,
results in a very considerable loss in fertility.
(c) The exposure and hoeing of the soil at the time of the early rains, which are often
torrential, causes erosion to an extent depending, among other factors, on the type
of soil and the steepness of slope. This erosion would be much more severe but
for the roots which remain in the soil and the debris which is present on every
upland farm.
190. The use of fire by the farmer has often been condemned but it is essential to the
present system of farming. The necessity for the use of fire was clearly explained by Milne.*
The points made by him were as follows:—
" Burning of Cleared Land.
(1) The ground is cleared of cumbersome trash which would encourage later chance
fires, upon which fungi, termites and other doubtful population would thrive; and
which in its unmanageable bulk, would much reduce the effective area for the crop.
(2) The addition to the soil of a large quantity of organic matter of low nitrogen status
is prevented. When such material rots in the ground the whole of the soil's available
nitrogen may be for a long time immobilized to further decomposition, leaving none
for the use of the crop in that season.
(3) If the localized effects of intense heat under burning logs or close piled brushwood
be excepted, the destruction of humus under a running fire is almost nil. This is
well established in the literature of forest and grassland soils, and can be verified
by any one who strolls over the site of a recent " burn " and notes how superficial
is the charring of the soil.
(4) It may be objected that, if humus is not lost, potential humus is. But organic matter
is not humus until it is safely metamorphosed into soil colloid. Most of the organic
matter in question is in any event destined for complete oxidation—if not by combustion, then biologically, above or below the ground.
(5) The mineral residues of the brush are retained on the site of cultivation. If you
do not burn, you must haul the rubbish aside, and with it its ash-constituents.
(6) The reduction in numbers of soil organisms near the surface is at least as likely to
have the beneficial effects of a partial sterilisation as harmfully to destroy the " busy
bacteria ".
(7) There is some permanent loss of sulphur and phosphorus in the volatile products of
combustion, but the nitrogen loss, so often lamented, may on the balance of all the
processes involved, affect the final nitrogen economy of the soil very little ".
In addition to the points made by Milne, fire is instrumental in reducing weed growth in the
farm. These points were confirmed under Sierra Leone conditions in experiments carried out
at Njala-t
Vegetational Changes brought about by Shifting Cultivation.
191. Farm bush on a long fallow contains many of the species characteristic of high
forest. As the fallow period decreases the tree species change and there is an increase in the
number of oil-palms and herbacious plants. In the Southern parts of the country steady
degeneration of the bush generally occurs, but in the North there is rapid invasion of grass;
in fact, an appreciable area which now bears savannah has been covered with bush within
living memory. Invasion of grass also occurs in certain areas in the South, particularly on steep
slopes where erosion takes place, and on alluvial land where water conditions appear to favour it.
192. Under the present system of agriculture the change from bush to grassland always
results in a deterioration of farming conditions. Farmers are unanimous in stating that they
obtain better rice crops from land bearing bush than from the same type of land bearing grass
or savannah. The soils themselves may be as fertile, or often more fertile, but the mechanism
for placing the nutrients where they can be used by the rice crop is not as effective, particularly
when the grass or savannah is burnt annually as almost invariably happens—and the nutrients
are largely lost through surface wash and leaching.
193. As bush farms are preferred, any invasion of grass is usually followed by an
intensification of farming in the remaining bush, thus speeding up the change. This does not
invariably happen, however, and in the Eastern part of Koinadugu District a fallow of at least
eight years is generally maintained in the remaining bush areas.
* Milne.'G. In a letter published in " East Africa'' December 1932 i-eprinted in " Tropical Agriculture" , Voi. 6
p. 179.
f Tbe Annual Repoit ol tht- Department oi ^Vgriculture for the year 1948, paragraph 51.
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194. As long as bush remains, the result of a decreasing fallow is to favour oil-palm
regeneration. With a fallow of five years or less oil-palms may become so dense as to interfere
seriously with farming, and the removal of a proportion of them is necessary. If, however, a
transition to grass occurs and annual fires take place, oil-palm regeneration is not favoured,
and may stop altogether.
195. Whhin savannah areas farming brings about several clearly marked changes.
In many cases the trees are not felled but girdled, as, if felled, they do not burn readily unless
cut up and stacked beforehand. The girdling kills many of the trees and the farm does not
benefit from the ash, as in bush areas. A less harmful alternative is the lopping of branches,
but this is a comparatively rare practice. Farming in savannah woodland severely diminishes
tree growth, causing a change to open savannah conditions. Andropogon tectorum, which
is one of the best indigenous grazing grasses is replaced by Chasmopodium caudatum, which
although perhaps the commonest grazing grass is by no means the best. If farming is repeated
tree growth is further reduced, and Chasmopodium is eventually replaced by other grasses.
Near towns, where cultivation takes place at frequent intervals, Imperata cylindrica, Pennisetum
subangustwn and Pennisetum hordeoides become the dominant grasses, while on hillsides where
erosion occurs Hypairhenia spp. become dominant. In areas where Lophira savannah occurs
farming and fire are said to encourage its spread.
Soil Fertility and Shifting Cultivation.
196. The trends described in the preceeding paragraphs, represent in general terms the
changes caused by shifting cultivation. These trends are modified to a greater or lesser extent
by soil and water conditions. Our knowledge of these conditions is extremely limited; we
can therefore only describe their effects in very general terms.
197. Although the current state of fertihty of land is closely associated with the state
of the natural vegetation, and in fact the farmer uses the state of the vegetation as an indicator
of fertility, the inherent properties of the soil are not necessarily reflected in the vegetation.
In the Kissi chiefdoms, for instance, farming at five-year intervals or less, causing a rapid
change from bush to grass, does not appear to be accompanied by a loss in fertility comparable
to that occurring in most other areas where similar fallows are employed. A similar state
of affairs has been noted in the Limba chiefdoms of Koinadugu District. Such frequent
cultivation has however only become common practice within recent years, and it is questionable whether the current state of fertility will be maintained.
198. In such areas, where the soil appears to possess a high degree of inherent fertility,
Elephant grass {Pennisetum purpureum) is often the grass which invades frequently farmed
bush. This with its strong deep roots appears to be a much more efiicient restorer of fertility
than other local grasses on such land. In fact, where short fallows are employed. Elephant
grass is said to be almost equivalent to bush. Thus, where it exists, it is not only an indication
of fertility but also of the possibility of continued production under the present agricultural
system for a more prolonged period than elsewhere.
199. At the other end of the scale are those soils which show a very rapid loss of productivity when farmed, even with long fallows. The coastal sands in the extreme South of the
country are the most marked instance of this. Here the vegetation remains bush, but after the
production of a few crops of rice, soil conditions have deteriorated until only cassava can be
grown. Many of the light upland soils rapidly become unsuitable for growing rice if cultivated
for more than one year with a fallow of five years or less. Examples of this are found m the
Colony, in Kafu Bullom Chiefdom and in the neighbourhood of the larger towns.
Present Trends in Shifting Cultivation.
200. Positive measures for maintaining or improving soil fertility, such as the application of manures, are not carried out at all on farming land and only to a very limited extent
in gardens. In fact, provided current fertility, assessed on vegetation, is thought to be adequate,
the land is used for growing rice. The suitability of the land for farming is not considered and
the steepest slopes are used.
201. With additional decreases in yields, the necessity to produce other crops to supplement the family food supply and budget increases. Second and third year cropping of the same
land with crops such as fundi, cassava and groundnuts takes place. The desire for an increased
standard of living is stimulating the production of cash crops, such as groundnuts, and accelerating the rate at which additional cropping is being adopted. A two or three-year cropping is
at present more common in savannah areas than in bush {see paragraph 177).
202. Second and third year cultivation increases the rate of vegetative degradation,
and consequently decreases the rate at which fertility can be restored. Fallow periods are not
as a rule increased to compensate for such prolonged cuhivation. Erosion on slopes is increased
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especially if crops such as groundn uts or fundi are grown. The planting of varieties of groundnuts
which are harvested in August or September, at the height of the rains, is particularly
harmful. Most damage is done when such crops are harvested at that time and an immediate
cultivation of the soil for planting other crops follows.
203. Once the demand for food and cash crops increases to the extent where adequate
fallows cannot be maintained the system breaks down. In parts of the country this stage has
been reached. The processes of degradation of vegetation, and loss of fertihty, associated with
the decrease in bush fallow and the increase in the period of cultivation, continue until the land
will no longer produce rice. Cassava then in most cases becomes the predominant crop.
204. Overfarming spreads outwards from the towns and villages. The land near these
when unfit for rice production, is given over for gardening and the cultivation of other crops.
The intensity of such cultivation increases with the general decline in rice yields further afield
and as markets for other produce develop. Women are responsible for much of this farming
activity. As new farms are only cleared by men this often leads to continued overfarming
of the same land. Fear of game damage is an additional factor giving rise to the concentration
of crop production in the vicinity of towns and villages. Finally, the spread of roads is leading
to a concentration of towns and villages, which in turn is leading to rapid over-cultivation
of the surrounding areas. Thus towns and villages, particulary where they are concentrated
along roads, are the foci from whichageneral deterioration of farming conditions is spreading^
205. Once land is no longer of value for upland rice production and cultivation of
other crops becomes intensive, the general trend is cropping to exhaustion. To-day, although
population is increasing, the average density with very few exceptions is low enough for such
land to be available to any individual. In effect, outside its capacity for rice production, the
agricultural value of land is not appreciated. This is reflected in the development of current
systems of land tenure (i.e. (a) the trend towards individual tenure and the rigidity with which
good farm bush is held, but (b) the encouragement of and complete freedom of action accorded
to " tenants " on land currently or permanently unfit for rice production). Until the criterion
of land values changes we may expect no natural evolution of more stable farming systems on
the upland. The danger of permitting the continuation of the present trends lies in the fact
that large areas will shortly become unfit for any reasonable development.
206. Once fertility and soil structure are lost, the reclamation and improvement of land
for agriculture and forestry becomes a major problem, while its liability to erosion is greatly
increased. The Colony area provides a most noteworthy demonstration of this.
The Necessity for Conserving the Natural Vegetation.
207. Forest appears to be the climax vegetation over the greater part of the country,
and protection from fire and farming would lead to a gradual reversion towards forest conditions.
The speed of this reversion would depend largely upon the degree of degradation which had
taken place. Farm bush, particularly if farmed on fairly long cycle, would grow up fairly
quickly into forest, but savannah, even if it could be completely protected against fire, would
take much longer and the forest would for many years consist largely of the savannah species.
208. For practical purposes it may be assumed that unless specific measures such as
forest reservation are taken there will be no reversal of the processes of degradation. There is
in fact every indication that the present trends will continue at an ever increasing rate until
a stage is reached in the future when large areas of upland are denuded of soil and much of
the swamp and alluvial land is covered with deposits of infertile sand and gravel. The land will
then be made not only unsuitable for agricultural use but also for growing tree crops of any
kind. When this stage is reached the degradation of vegetation and soil will be for practical
purposes irreversible.
209. Complete protection of the vegetation can, of course, only be achieved on land
reserved for forestry purposes. However, until a means other than a bush fallow has been
found to restore soil fertility on the uplands, full use must be made of the regenerative powers
of the natural vegetation. Suggested methods of achieving this are given in the next section.
RECOMMENDATIONS RELATING TO IMPROVEMENTS IN THE PRESENT SYSTEMS OF UPLAND FARMING

210. All possible measures should be taken to maintain an adequate bush fallow and to
prevent the change from bush to savannah, since this is generally less effective as a means of
restoring fertihty.
211. Professor Stebbing, when he visited Sierra Leone some years ago, suggested that
it might be possible to have some form of native legislation to ensure the cultivation of
bush at periods not more frequent than once in ten years. It is suggested that an eight or nineyear fallow should be aimed at. Means of achieving this are (a) fuU development of swamp
farming (b) more frequent use of grassland where it exists and is suitable for farming, to
decrease the present practice of concentrating on bush and avoiding grass (c) restriction of cultivation to one year only in those bush areas where there is any sign of invasion by grass.

27212. In savannah or grassland the most important requirement is the control of fires.
This is dealt with in paragraphs 595 to 615.
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213. The practice of girdling of trees in parts of the savannah areas, when farms are
prepared, should be prohibited.
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214. Second and third year cultivation of groundnuts, fundi and cassava should, as
far as possible, be confined to farms made on level or gently sloping land, to minimise
erosion.
215. Double or catch cropping (e.g. the planting of fundi or sweet potatoes following
the harvest of fundi or Kono groundnuts, in August to September, when the rains are still heavy),
should be avoided or be confined to level or gently sloping land. Interplanting the first crop
with pigeon pea would obviate this.
216. In the Belgian Congo a system of " rationalized " bush fallow has been estabhshed,
in which cultivation is carried out on a fixed fallow, a series of demarcated blocks being farmed
in successive years.* It has been suggested that this might be adopted in Sierra Leone, but we
consider it inapplicable for the following reasons:—
{a) The intensity of farming and the present system of land tenure would not permit this
system to be initiated without great difficulty.
{b) The topography of a great deal of Sierra Leone would make it impossible to demarcate large blocks of farm land without including steep slopes unsuitable for growing
amiual crops.
(c) The initiation of the system, which in itself is only a stop-gap and cannot provide a
final solution to the problem of upland farming, would take a great deal of staff"
which could be better used for other purposes.

iltivation of
ly, although
igh for such
duction, the
t of current
with which
3n accorded
he criterion
systems on
in the fact

217. Although the Belgian system as it stands appears to be inapplicable in this country,
it employs certain principles which might well be adopted here:—
{a) Demarcation and registration of holdings {see paragraph 133).
(b) The tendency to make small scattered farms is avoided. If farmers in Sierra Leone
could be induced to make large " family " farms as formerly, instead of the small
ones they make now, a great deal of inefficiency would be avoided, while damage
by game could be more easily controlled.
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218. Such recommendations as we have so far made are all possibilities which can easily
be applied to current farming practice. Their effectiveness depends upon suitable propaganda
to ensure that they are understood, but only by the wilhngness of the Tribal Authorities and the
people themselves to co-operate in arresting deterioration in farming conditions, can they be
made effective. They represent changes which we consider are within the capacity of the
present farming community.
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219. If they become effective further steps could be taken such as:—
(fl) The more careful selection of land for brushing. Farms in general should run
in blocks across the slopes and the brushing of entire hillsides, as so often occurs,
should be avoided.
{b) The preservation from brushing of all vegetation in already existing gulleys and wetseason water courses where these fall within farm boundaries.
(c) Trees might be felled across instead of down the slope. The trunks would thus
prevent some soil wash particularly during the early rains.
{d) The more careful use of land in upland rice farms: after burning, thin strips, approximately on the contour and about three feet wide, should be left and allowed to
regenerate. Weeds, and rubbish could be packed on these strips and they should be
left undisturbed during any farming done in subsequent years. From this, on land
topographically suitable for cultivation, might evolve the formation of " Chinese
terraces " described by Lowdermilk and referred to in paragraph 699.
It is appreciated that more cover would be provided for small game and pests and therefore
greater control would have to be exercised.
220. These recommendations off"er no final solution to the problems of shifting cultivation. If carried out, however, they would help to preserve the land until such a time as improved
methods of agriculture can be introduced, and might even assist in the evolution of them.
It is recommended that trials be carried out to test the applicability of these measures within
current upland farming practice.
* Clay, G. F .
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221. It is on ihe heavily cropped land round towns and on land no longer capable of
upland rice production which is now given over to cassava growing, that erosion is greatest
and its contro.1 most necessary. Tempany* describes many practices which would be desirable
on such land. Such practices are unlikely to he adopted while the present systems of land
tenure and the present criterion of land values exist. By themselves isolated attempts by individual cultivators, though commendable, will be generally ineffective. Success, with any
measures used and layout adopted, can only be achieved if any particular area is dealt with in
toto and with the co-operation of all. Land cannot be dealt with successfully piecemeal. If
attempts are made in approaching the problem in this way the valuable time of staff" will be
wasted.
CROPS AND CROP PRODUCTION

222. Description in detail of all aspects of crops and crop production in Sierra Leone,
is beyond the scope of this report. We have concerned ourselves with the major ones grown,
pointing out their relative importance and mentioning only aspects of crop production which
appear to have a bearing on land use.
223. The economic aspects of the following export crops, i.e. oil-palm, kola, cocoa,
piassava, ginger, coffee, benniseed and o-roundnuts have been pointed out in detail in the
Childsf Report to which reference should be made. Estimates of areas under production of
the main crops have already been given {see paragraph 144).
Annual or Semi-perennial Crops.
Cassava (Manihot Utilissima)\
224. There are at least 23 varieties of cassava grown in Sierra Leone. Depending upon
requirements, quick or long duration varieties are planted and there is considerable local
preference. Sweet varieties are usually grown for immediate home consumption and bitter
ones if grown, more often used for making into " foo-foo ", " farina " or " kundubala ".
225. This crop is the main standby in event of food shortage. It has the advantage
that it can be harvested as required from six months to two years after planting. It is grown
throughout the country, but cultivation is most intensive in the coastal belt, particularly Kafu
Bullom, and in the Northern Province generally.
226. In the South-eastern Province and in the inland areas of the South-western
Province the greater part of the cassava produced is grown in rice farms. In the Northern
Province as much is grown in special farms as in rice farms. Throughout the country, except
in areas where there is a reasonably long bush fallow period, cassava production in the upland
farm appears to be decreasing, while production in the compound garden, or in special cassava
farms near towns and villages is increasing. This is mainly due to its attraction for game.
In general, cassava production increases in direct proportion as the yields of upland rice decline.
227. In Kafu Bullom and the Colony, cassava growing on the same land is almost
continuous. There are two main planting seasons, May to June, and September to November.
The cassava is harvested after eighteen months, so that the harvest period coincides with the
time for new planting for which the sticks from the harvested crop are used as cuttings. On
the high ground near the tidal reaches of the Scarcies River, the land is used almost continuously
for rice nurseries followed by cassava or sweet potatoes.
228. On the sandy land in the Southern part of the coastal strip special cassava farms
are made in the bush. Rice can now no longer be grown on such land and cassava is the main
crop. The land is fallowed for one or more years after harvest.
229. Quick maturing varieties are grown to some extent as a dry season crop in swamps,
mainly in the Northern Province.
230. In old rice farms, in Mende country, cassava is generally planted on the flat after
the stubble and weeds have been hoed out. In the North, howevei, it is always planted on heaps,
the stubble and weeds being buried under the heap.
231. Yields depend upon the soil, the variety and the age at which the cassava is
harvested. Harvesting may start at six months, but many varieties are not fully mature before
twelve months.
Yields .. Pure crop—good land
..
.. 15 tons per acre
In rice farms
..
..
..
2-4 tons per acre
Pure crop—overfarmed land
..
1-2 tons per acre
* Tempany, H. A. The Practice of Soil Conservation in tiie British Colonial Empire., 1949.
t Child's H. 1949. A plan of Economic Development for Sierra Leone.
\ DeightoD F. C. 1944, Cassava varieties in Sierra Leone. Sierra Leone Agricultural Notes No: 4.
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Groundnuts (Arachis hypogea)
232. Production is largely confined to the Northern Province, throughout which
groundnuts are grown. It is particularly intensi\e in the chiefdoms close to Kabala, the
Kamakwie Road area, and in parts of Port Loko and Kambia Districts. Groundnut farming
is spreading rapidly throughout the South, particularly in areas of low bush fallow near centres
on the main roads and railway line.
233. Short and long duration varieties are grown, harvested in August to September
and November to January, respectively. Planting is done in May to early June, and early
sowing is essential if good crops are to be obtained and the effects of leaf spot {Cercospora
personata) avoided. In Temne country, long duration varieties still account for much of the
crop, but short duration varieties particularly Kono, are being grown to an increasing extent.
In Koinadugu District, the popularity of this variety is increasing, but other varieties are largely
grown. Short duration varieties, again particularly Kono, are mostly grown for sale, supplies
for home consumption being kept from the main crop.
234. Kono groundnuts have been criticised for their poor keeping quahties. As they
mature in the middle of the farming season when cash is short, they are harvested as soon as
possible, often not fully mature, and are put on the market not properly dried.
235. In Koinadugu District short duration varieties are sometimes grown in swamps
during the dry season for local out-of-season sales.
236. Groundnuts are mostly grown as a second year crop after rice, particularly in the
South. They are rarely grown for more than one year at a time, since their effect on the subsequent productivity of the land is well appreciated, but two successive crops of the Kono
variety may be planted in the same year. The cultural operations employed, as much as the
crop itself, are responsible for the decrease in fertility.
237. In the North, particularly in Koinadugu District, much of the crop is grown in
special farms made around or near to towns and villages. This practice is increasing. Groundnuts are almost invariably grown by the women who get the proceeds from any sale. Farms
near the town are convenient, and there is less likelihood of damage by game, to which this crop
is particularly susceptible. With the increase in price, however, more men are making groundnut farms. Around certain towns, again particularly in Koinadugu District, production of
groundnuts has been carried out on the same land for many years, in some cases, as at Falaba,
for as long as anyone can remember. In these cases, the land may be fallowed for one or more
years, or when the crop has been noticeably poor. Yields under such conditions cannot be
high and probably do not exceed 200 to 300 lb. per acre, but production on such land is considered to be worthwhile and is spreading. Groundnuts are often grown either in a rotation with
fundi, or with fundi as a catch crop following short duration varieties.
238. Although groundnut production is greater in the savannah areas than in the bush,
a bush fallow is generally preferred as the most desirable land on which to grow the crop.
Groundnuts are said to grow best on gravelly soils and observation supports this view.
239. Groundnut planting in old rice farms is nearly always done on the flat. The rice
stubble and weeds are first hoed out and the nuts planted with the aid of a small hoe. In
Koinadugu District much of the groundnut crop is grown on heaps, grass or fundi stubble being
buried under the heap. One weeding is given, particularly if the crop is grown in old rice farms.
In Temne country, treading of the long duration crop, as soon as flowering starts, is fairly
common practice, and is said to increase yields.
240. Short duration varieties are pulled up by hand, in August to September, as the ground
is then soft and wet. The long duration Temne groundnut is often thinned out or mature nuts
are harvested from each plant, in August, to give an early crop, the plant being left in the ground
for the harvest of the main crop in December to January.
241. Harvest of the main crop may not end until February. By the time this crop has
been produced the fallow vegetation has suffered severely. Brushed and burnt for a rice farm
the previous year, the regenerating fallow is again brushed and burnt for the groundnut crop
at the start of the rains. The land is then hoed over for planting. Grass or regenerating
vegetation is again completely cleared before harvest. Following this the land is systematically
hoed over, in the dry season, to harvest the crop, and the land is finally left completely bare to
meet the oncoming rains.
242. Groundnuts are sometimes intersown with pigeon peas in the Limba chiefdoms of
Koinadugu District and in the Makeni area; this practice appears to be spreading. This is
an excellent trend, and one to be encouraged. The pigeon pea is well grown by August to
September when Kono groundnuts are harvested, and therefore provides some cover for the
land. Its presence precludes the practice of heaping the land for sweet potatoes following the
harvest of such groundnuts, which leads to additional soil wash at this time of the year,
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243. Groundnut production has received a tremendous impetus from the recent rise
in prices and production is certain to increase if these are maintained. In the Border chiefdoms
of the North and in the Kissis stranger farmers from French Guinea, expecially Mandingos,
are coming over to grow groundnuts which they sell in exchange for cotton piece and other
goods, before departing. Sometimes tax is said to be paid, but often it is avoided and no more
is required than a " shake hand " to whoever has the right to the land. Young men often go
from one chiefdom to another and " beg " old rice farms on which to grow groundnuts. It
seemsunreasonable that any additional sapping of the lands already declining fertility should be
done by, and for the benefit of outsiders. However, small families or old men whose sons have
gone away are often unable to farm both a new and an old farm and therefore a " shake hand "
is better than nothing at all. We recommend that Tribal Authorities be asked to investigate
the activities of these stranger farmers.
244. The possibilities of groundnut production are fully appreciated and, since greater
returns can now be obtained on poor land from groundnuts than from rice, they are being planted
to an increasing extent in areas of low bush fallow, where rice yields have declined.
245. Map No. 8 shows areas of greatest production. It is estimated that at least twothirds of the total crop is consumed locally, and that 20,000 acres were cultivated in 1949.
Exports amounted to 2,454 tons.
Yields
.. Good land
..
.. 1,000 lb. per acre
Average
..
..
..
750 lb. per acre
Overfarmed land
..
..
200 to 300 lb. per acre.
Further details regarding the economics of this crop are provided in the Childs Report.
Fundi (Digitaria exilis)
246. The growing of fundi is confined mainly to the Northern Province. Production
is most intensive in open savannah where rice yields are low, and in such areas fundi is a major
item in the diet. It is often grown as a catch crop but the extent and diversity of fundi farming
largely depends upon available or prospective rice supplies.
247. Fundi is grown as a pure crop, and in general two crops, an early and late one, are
grown. The early crop is sown about April to May and harvested about August. The late
crop is sown about September and harvested about December to January.
248. Several varieties exist—at least five varieties of different duration are recognised
by Korankos in Koinadugu District—and practice is very variable. Yields range from 400 to
800 lb. per acre and it is estimated that 15,000 acres are cultivated annually {see Map No. 9).
249. In savannah areas much of the fundi crop is grown in special farms. It may be
grown for one or more years in succession or alternated with groundnuts and sometimes sweet
potatoes. Land so cropped may be cultivated for considerable periods with little fallowing.
Double cropping in the same year is common, e.g. (1) Two crops of fundi may be grown in
succession. (2) Fundi, harvested in August to September may be followed by sweet potatoes.
(3) Fundi may follow short duration groundnuts also harvested in August to September.
250. In bush areas fundi is commonly grown in old rice farms, following groundnuts
in a rotation. In this case it may first be grown as a catch crop following short duration
groundnuts, with the object of obtaining good seed supplies for the next years planting on the
same farm. During the next year short or long duration varieties may be grown or two crops
taken in succession before the land is fallowed.
251. Late crops are sometimes planted on fresh ground in grassland as a means of
preparing a rice farm and obtaining supplies of fundi seed for the next year. The grass is hoed
out, burnt as much as possible, and the remainder is packed on the perimeters of rough squares
over the hill slopes. This prevents erosion to some extent.
252. Nevertheless, the present methods of growing fundi lead to decline in soil fertiUty,
degeneration of vegetation and erosion, since double cropping involves further exposure and
cultivation of the soil in September when the rains are still heavy. This double and often
continuous cropping ,coupled with the effects of grass fires, has been largely responsible for
rapid degeneration of bush to savannah or grass. The crop in itself, however, should not be
dismissed as erosion inducing. It provides a good cover to the land and will inevitably become
a major grain crop in future systems of upland farming.
Ginger (Zingeba officinale)
253. Ginger is grown mainly in the Mano and Moyamba Districts of the South-western
Province. It is sown in May to June, and harvested in January or February. It is grown as a
pure crop, and with the exception of pepper, is the only crop other than rice for which a special
farm is made on a bush fallow. In the past ginger farms were usually made by underbrushing
high bush or forest. In such circumstances ginger can be grown for up tofiveyears in succession,
but this is now rare,
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254. To-day, where high bush or forest is not available, ginger is grown as a second year
crop in part of the old rice farm. Alternatively young bush (2to4years old) may be brushed
for a separate ginger farm. The crop is thinned after the first year, completely harvested the
next year, and the bush is then allowed to regenerate.
255. It is estimated that there are about 3,000 acres under cultivation, but the individual
size of farms is very small, usually not more than a fraction of an acre. Dechne in soil fertiUty,
bush degradation and erosion due to the production of this crop, though they may be severe,
are therefore limited in extent during any one season. Their cumulative effects over the past
30 years have been appreciable and will become more so if production increases.
256. Reference to the economic aspects of this crop is made in the Childs Report.
Production areas are shown on Map. No. 9.
Pepper {Capsicum spp.)
257. Pepper is grown throughout the country, in gardens and upland rice farms,
primarily for home consumption. In certain locahties in the South, and over most of the
Northern Province pepper is grown to a greater extent, for sale, and special farms may be
made. Production is probably most intensive in Malal Chiefdom. Patches in old rice farms
may be used but generally land is cleared specially. Bush is brushed or burnt or very often
clearings are made in remnants of forest. Pepper may be grown on a bush fallow for short
periods but clearings made under large trees or along roadsides may remain in production
for varying periods. Red or bird peppers are most commonly grown but the varieties and
mixtures are numerous.
Benniseed (Sesamum indicum).
258. This is always grown in upland rice farms. It is more common in the North
than in the South. It appears to do better on less fertile ground, and is not sown in high
bush farms where it makes excessive vegetative growth. It becomes more commonly a constituent of the seed mixture in upland rice farms as the bush fallow declines.
Sweet potatoes (Ipomea batatas).
259. There are numerous varieties of sweet potatoes. The crop is grown throughout
the country but production is greatest in the Northern Province and the Colony. As with cassava,
production increases as the production of upland rice decUnes. The short duration of the
sweet potato, also the fact that it cannot be kept in the ground indefinitely and does not store
well do not commend it to farmers living far away from a ready market. Sweet potatoes are
mostly grown in compound gardens or on land round towns and villages, during the rains.
They often follow fundi or groundnuts in a rotation. A fair quantity of the crop is grown in
swamps during the dry season.
260. Sweet potatoes are planted on heaps or beds, grass or weeds being buried under
the heap. Either the vines are spread over the top of the heap and covered with a layer of soil,
or cuttings, about two or three together, are stuck into the heap about 12" apart. The leaves of
sweet potatoes are widely used as greens. The palatabihty of the leaf, therefore, largely determines the variety grown.
261. Yields range from 1,000 to 4,000 lb. per acre on the upland and up to 2,500 lb.
in swamps during the dry season.
Maize (Zea mays).
262. Maize is grown in upland rice farms throughout the country, particularly in areas
of bush or savannah woodland. Throughout the savannah areas of the North, particularly
among the Yalunkas, large quantities are grown in gardens. In such areas maize is a major
item in the diet for a short period before the rice harvest. It is grown to less extent in gardens
elsewhere, but is planted with cassava in Kafu BuUom. It is also grown with other dry season
crops in swamps near towns.
263. Many varieties are grown taking from two and a-half to five months to mature.
They are very mixed and any introductions made have been absorbed into the mixture. In
general, varieties of medium to long duration are planted in rice farms. In gardens short
and long duration varieties are planted at the beginning of the rains, and short duration towards
the end of the rains. Medium to short duration varieties are planted in swamps during the dry
season.
Guinea Corn (Sorghum spp.)
264. This is almost invariably grown in upland rice farms. Most commonly grown is.
the small grained Sorghum margaritiferum. A larger grained taller species, S. gambicum,
is grown to a great extent in the North, particularly by Korankos.
Bulrush Millet (Pennisetum leonis).
265. This is grown over most of the country in rice farms but is not planted to quite
the extent of guinea corn.
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Yams (Diascorea spp.)
266. Various species arc grown, the inosL common being white, yellow, chinese and
water yams. Yams are planted in upland rice farms but are mostly grown on a small scale
as a garden or compound crop. The extent to which such yam cultivation is carried out is
largely due to the seed distribution schemes of the Agricultural Department, but production
is limited, and the crop is largely grown for sale near market centres.
267. Seed yams are put in nurseries early in the new year, and are planted out from
March onwards. Planting is usually done on ridges but small quantities are often planted on
heaps. Household refuse or rotting grass is usually buried under the ridges or heaps.
Coco yams {Xanthosoma saggittifoJium).
268. These are grown throughout the country and several varieties of varying size are
found. They are usually grown, planted on heaps, in compound gardens or in patches round
towns. As a crop grown for sale they are preferred to sweet potatoes, due to their superior
keeping qualities.
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Pigeon peas. (Cajanus cajan).
269. This crop is mainly grown in upland rice farms but is sometimes sown in groundnut farms. It is generally grown as a semi-perennial and may yield well for up to three years.
It is not generally harvested, in old rice farms, during the third year, as it has by then been
smothered by the regenerating fallow vegetation. In such situations, damage by termites is
often severe.
270. Production is largely confined to the Northern Province. In savannah areas,
production is greatest in the Limba chiefdoms where there is a marked preference for peas and
beans. Of recent years there has been a great increase in production in the South of Bombali
and Tonkolili Districts as comparatively good crops can be obtained on land where rice yields
are declining.
271. Pigeon peas are a crop to be encouraged. If these are planted in upland rice
farms, the severe treatment which the land receives when rice is followed by groundnuts, fundi
or cassava may be avoided. {See paragraph 242). Varieties introduced by the Agricultural
Department, particularly pusa 69, are improvements on the variety grown locally.
Cotton {Gossypium spp.)
211. Cotton was once entirely grown in upland rice farms. In areas of low bush fallow,
it is no longer grown in upland rice farms where it does not do well. If grown in such areas
it becomes more of a compound or garden crop. In upland farms it is treated largely as an
annual or biennial depending upon the subsequent use of the land. In gardens and special
farms it is treated as a perennial.
273. Cotton is grown solely for the purpose of spinning into thread for making country
clothes. Production in any area to-day is influenced by the relative prosperity of the people,
as well as the remoteness of that area from trade centres where cotton piece goods or thread
are sold. Limbas and Korankos, and to a lesser extent other tribes in the remoter North,
grow and weave as much if not more cotton now than Mendes who used to be the greatest
producers. Production is greatest in Kono country where the manufacture of country cloth
is an important local industry.
274. Attempts* made in the past to encourage cotton cultivation have not been successful. The Agricultural Adviser to the Secretary of State was recently impressed with the
possibilities of local cotton production in future upland farming systems, as an export crop.
He recommended selection from local varieties. Local prices, however, remain high and are
more than double the present export price.
Onions and Shallots. {Allium spp.)
275. Shallots—locally known as yabbas—are grown throughout the country. Production for sale is most intensive in the savannah areas of the North, particularly around
Kabala, and in the Colony. Yabbas are mostly grown in compound gardens but are also
planted in special farms near towns and occasionally in upland rice farms. They are also
grown on low lying land near streams or in swamps during the dry season. They are
propagated vegetatively, individual bulbs being planted on beds under which grass and weeds
have been buried, and on which ashes are scattered. There is a great demand for this crop,
and both bulbs and fresh leaves are sold.
276. It should be noted that onions are Sierra Leone's largest fresh vegetable import.
929 tons were imported in 1948. They are not yet grown to any extent. Varieties which will
set seed have been obtained from Nigeria, and satisfactory crops have been obtained by the
Agricultural Department.
1924. An A.B.C. on Cotton Cultivation in Sierra Leone.
J926. Report on the Recent Attempts to Establish the Cultivation of Cotton in Sierra Leone.
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Tomatoes.
277. Tomatoes are only grown for sale on any scale in the Colony and Kafu Bullom
and in the Kabala area. Production is greatest around Kabala, and tomatoes from there are
sold in Freetown and all the main market centres of the Protectorate. It is estimated that the
, export from Kabala is in the region of 500 tons per annum.
*

278. Around Kabala, tomatoes are grown in special farms on the upland. Planting
is done at the beginning and end of the rains; new farms being made every year. Grass is both
buried in and burnt on top of the heaps on which the tomatoes are planted. They are also
grown in the dry season in the swamps and on land bordering streams, and around farm
houses in upland farms during the rains.
279. It must be pointed out that, while the local varieties grown are fairly resistant
to disease, this is not the case with many imported varieties.
Tobacco.
280. This is grown mainly in the Northern Province particularly in the North and
North-east. Two varieties known as Tankoro and Sero (Nicotiana rustica) are most commonly
grown particularly Tankoro, but varieties of Nicotiana tabacum are occasionally found.
281. Two crops are grown. The main crop is usually grown on well drained slopes
of the hills as a pure crop and may follow fundi or be grown on fresh land. The crop is harvested
in November. The dry season crop is grown near streams in the valleys, or in the swamps
after rice. For this crop, seed is sown in November and transplanted in late December to
January. It is planted on beds.
282. Production for sale is greatest among the Limbas and to a less extent the Korankos.
It is particularly intensive in Biriwa Chiefdom. Considerable attention is paid to this crop, and
cattle manure if available is burnt or incorporated in the tobacco beds. The tobacco is very
roughly prepared, being merely sun dried on mats and wrapped in bundles for sale. The
bulk of the tobacco is used in the ordinary way, but a considerable portion is made into snuff.
Imported varieties of Nicotiana tabacum are being tried out by the Agricultural Department,
but production is still in the experimental stage.
Oil-Palm.
^'^^ ^'•^^""^^
283. A detailed description of the oil-palm industry and proposals for its development
are given in the Childs Report. Map. No. 7 indicates areas of greatest production. It shows
the approximate distribution but does not show density of wild oil-palms.
284. In the Childs Report it is pointed out that, as new planting cannot have any
appreciable effect upon production in the immediate future, there is an urgent need for an
accurate oil-palm survey and census. We would endorse this and suggest that systematic
flights over the main oil-palm belt would provide the best basis for such a survey. In our
flights over the country we were impressed by the density of oil-palms in certain areas, notably
in parts of the Southern coastal strip, Tunkia Chiefdom, and particularly round Blama and
Baoma. It is quite clear that in many areas where dense oil-palms exist only a fraction can
possibly be exploited.
Increase or Decrease in the Wild Oil-Palm Population.
285. Oil-palms occur only in appreciable quantities where the predominant vegetation
is, or has been comparatively recently secondary forest or farm bush. In general, provided
there is no external interference, the oil-palm population in most areas will increase with a
decrease in the fallow period. In certain areas, particularly where soils are Ught and sandy,
oil-palms may become so dense as to form a thicket. In such cases, (e.g. the Scarcies or in
parts of the Southern coastal strip), this interferes with farming and necessitates their removal.
On such soils yields are likely to be very poor. It is self-evident that recruitment cannot be
great where mature palms are sparse. The spread of the oil-palm population in Sierra Leone
has been assisted in the past by farmers broadcasting seed in upland rice farms.
286. When the fallow period has fallen below four years and cultivation of the land
becomes more intensive and prolonged the oil-palm population is Hkely to decUne. If seedlings
are not dug up during farming operations frequent brushing and burning eventually eliminate
the possibihty of their development.
287. Fire and the change from bush to savannah conditions are potent factors in the
reduction of the oil-palm population, and any general invasion of grass into areas of bush may
be expected to result in its ultimate decline.
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288. In the past, palm trees were cut down to obtain the " cabbage " (terminal bud)
during the hungry season. This practice is now rare. By far the greatest damage is caused by
palm wine tapping to which attention is drawn in the Childs Report. We would strongly
endorse the recommendation that " the matter is one which should be engaging the attention
of the local Authorities in the Colony, and the Native Administrations in the Protectorate.
289. Palm Wine Tapping may be carried out in three ways:—
(i) The palm tree is felled: this is only a regular practice where illicit distillation is
common or where the palm population is so dense that the removal of some trees
during farming operations is necessary.
(ii) An incision is made in the trunk at the base of the leaves. This is by far the
commonest form of tapping and the one used by the Limbas. While this does
not always kill the tree ,it always reduces its yield of fruit and may preclude bearing altogether,
(iii) The tapping of the stalk of the flowers: The Konos are the only tribe encountered
who tap in this manner. It is by far the least harmful method since it leaves no
lasting effects and only precludes immediate production. The wine has a different
taste from that collected by method (ii).
A good tree is said to yield 3 to 4 bullies or 9 to 16 bottles per 24 hours. Each flower
will give wine for two weeks.
290. " Cooked Wine ".—The making of " cooked wine " is mainly confined to the
Sherbro areas of Moyamba District, though cases of distilling have been reported from some
areas of the Northern Province as well. It is mainly done in the dry season, since the wine is
weaker during the rains. Wine from the felled trees is tapped into bamboo pots, and then
placed in a 44 gallon drum. Various fruits such as bananas and oranges are then added and
the whole concoction left for about three weeks to ferment. It is then distilled, 44 gallons
of the mixture yielding about 3 gallons of distilled spirit. This is not only extremely
intoxicating, but also contains a high proportion of poisonous alcohols and vegetable oils owing
to the primitive methods used. Deaths from drinking " cooked wine " are not at all uncommon.
To collect one brew of 44 gallons of undistilled Hquor it is necessary to fell 15 to 20palm trees.
The final product sells at about 2s. to 3s. per quart. Apart from the large demands this
" industry " makes on the oil-palm population, it is having a serious effect on the health of the
people themselves.
291. Production and Consumption of Palm Wine.—Farmers of most tribes, except those
in areas where there is a strong Muslim influence or palm trees are scarce, tap their trees for
their own consumption. In general they exercise some discrimination, and preserve their better
trees for palm kernel production.
292. Professional palm wine tapping is, however, becoming an occupation of increasing
importance, and received a great stimulus during the war. The Limbas not only consume the
most palm wine, but have also made its tapping and sale one of their principle occupations.
The greatest numbers of professional palm-wine tappers come from Safroko Limba Chiefdom.
In the Colony and around all large centres like Bo and Makeni the constant tapping, particularly
by professionals, has seriously reduced the oil-palm population. The system is that, provided
the professional tapper takes a licence from the Native Administration (1/- per annum in most
cases) and gives a small present (about 2/-) to the landholder, he can tap any tree he likes to
death and is usually allowed to do so. The following figures are available for the number of
palm wine licences taken out in 1948:—
South-western Province
..
2,242
South-eastern Province
..
1,320
Northern Province (less Port Loko
and Tonkolili Districts) ..
1,503
293. According to information obtained from the Limbas in Warra Warra Bafodia
Chiefdom, the young men who have their own trees tap them when they are 20 to 30 feet high.
A good tree can be tapped for one month every year and will yield a bully (9 to 12 pints) in the
morning and evening, making a total monthly yield of 65 to 70 gallons. Although we quote these
figures with reserve, we obtained confirmation of them from separate sources. The average
Limba is said to drink three pints a day, but in the Warra Warra chiefdoms of Koinadugu
District this figure may well be doubled.
294. In some areas palm wine is also obtained from the raphia palm. It is stronger
than oil-palm wine, and is much preferred in the areas where it is produced (e.g. parts of Kono,
Bonthe and other districts).
295. While the damage to the oil-palm population in certain areas is one for immediate
concern, it must be remembered that palm wine provides a valuable supply of vitamin B and
is an important item in the diet.

296. The restricting of tapping to the flower stalks is suggested for consideration by
some Native Authorities, as a means whereby much might be done to preserve the declining
wild oil-palm population in their chief doms.
297. Damage by game.—Some game damage palm trees, especially the Chimpanzee
which pulls out the " cabbage " and eats it. The oil-palm population in the Daru area, for
example, has been greatly reduced in this fashion. Rats and crows, however, help to distribute
the seed and thus assist recruitment.
Oil-Palm Industry.
298. The Plan for the Economic Development for Sierra Leone recommends intensive
development for the oil-palm industry, including the large scale planting of improved varieties.
It is clear that the oil-palm is the basic economic crop of a large area of Sierra Leone, and that
its efficient cultivation would do much to ensure a stable economy for the country.
299. As the report points out there are certain difficulties which District Councils are
certain to encounter in their programmes, not the least being the problem of how to obtain
an efficient concentration of large blocks of improved palms without upsetting the local family
land tenure. Experience has shown that where a small plantation is made for an individual
landholder all interest in it may lapse on his death and it may be allowed to degenerate. This
is particularly true of plantations made for Paramount Chiefs. A good example of this can be
seen at Mansumana on the road between Yele and Kumrabai Mamila. If a great deal of energy
is not to be wasted, therefore, some means must be found of ensuring that all plantations are
maintained properly and kept at full production.
300. It is important that planting by individuals should not be discouraged since
provision must be made to take advantage of both communal effort and individual initiative,
but any policy to concentrate on the individual exclusively must take the following points
into consideration:—
(a) Expansion will be slow.
{b) Large numbers of valuable seedlings will be wasted.
(c) The work of supervision will be increased.
{d) The pattern of planting may not coincide with the most efficient layout for feeding
oil mills,
(e) The planting may not conform to a wider policy of land use.
Therefore, while particular individuals who are anxious to plant should be given every assistance
and a bonus as suggested in paragraph 88 of the Childs Report, it would seem that, if the most
efficient use is to be made of available staff, resources and land, the main effort must initially
be directed towards planting by Native Administrations and such groups as Co-operative
Societies.
301. As regards planting by Native Administrations there are two methods which
might prove successful. In the first, the Native Administration would acquire land, the landholders receiving compensation either in the form of money or a block of pahns for their own
use. When the plantation is bearing, blocks could be leased at a small fee to any farmers who
wished to use them. It is thought that the incentive of an oil mill or efficient cracking machine
might create a demand for these blocks. Alternatively, the Native Administration might
work the plantation itself on the lines ofa Protected Forest, and royalties instead of rent would
be paid to the landholders.
302. Wherever possible oil-palm plantations should be established on a site which will
conform to the principles and practice of correct land use. It is most important that, by occupying large areas of level ground, they do not force farmers on to the hillsides. Their
establishment should be combined with a wider land use programme.
303. They might also perhaps be used in a system of contour strip cropping. In this
connection the Belgian Congo system of planting, on gentle slopes, staggered double rows of
palms on the contour, with wide spaces in between each double row for crop production, is
worth consideration. Care would have to be taken to control fire.
304. A great deal has been written on the subject of mechanising oil extraction and nutcracking. From the little experience available at present it seems that the Pioneer Oil Mill
may not yet crack Sierra Leone nuts efficiently, and an extended period of trial and adjustment
will be necessary. If simple cracking machines could be obtained and distributed throughout
all the larger villages the immediate production of kernels would be greatly increased.
Unfortunately no really efficient machine of this type appears to be available yet.
305. Pests and Diseases.—The oil-palm is generally supposed to be free from disease
in Sierra Leone, but Deighton records Crown or Juvenile disease as a common affection in
young plantations. Various fruit rots have also been recorded.
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Piassava,
306. Piassava is prepared from tlie two Raphia palms " vinifera " and" gaertneri."*
Production is mainly confined to the Bonthe and Pujehun Districts {see Map No. 8), though
palms are found throughout the country. Details of the industry and its economics are
given in the Childs Report.
307. The leaf rachis of the Raphia palm is cut mostly at the beginning and at the end of the
rains, and retting lasts (ideally) about three months, after which the fibre is prepared for market.
308. From the land use aspect we would only point out the obvious fact that piassava
swamps cannot be used for the sustained production of swamp rice as well as piassava. There
may therefore be no immediate solution to overfarming on the uplands in certain localities
of Pujehun District, untu rice production in the tidal swamps and flooded grasslands increases.
The provision of rice supphes from these areas would permit concentration on other export
crops. Further reference is made to this in paragraphs 701 to 710.
Raphia-f
309. Raphia fibre in Sierra Leone is prepared from the Raphia palm, Raphia vinifera.
It can be prepared from the smaller Raphia gaertneri but the fibre is shorter and of poorer
quality. There is a considerable local demand for mat and basket making.
310. Attempts were made about 1926 to establish a Raphia industry. As the piassava
industry was already established in the South, purchases of Raphia fibre were restricted to the
Northern Province. This and more recent attempts to find a market for Sierra Leone Raphia
have not been successful as the quality has not been up to the standard required.
Miscellaneous Wild Products.
311. Wild rubber {Landolphia spp.) was of importance during the war.
312. Calabar beans {Phytostignia venenosum) occur in small quantities and there is
a limited export market for them. Greatest production is in Segbwema and Bo areas.
313. Rush yams {Dioscoreaprachensilis) are collected during periods when food is short.
314. Garra or native indigo (Lonchocarpus cyanescens) is one of the most important
wild crops. This is plentiful in the savannah country. Only the younger leaves are suitable
for making the dye and they are collected soon after the grass fires. The leaves are pounded in
a mortar, moulded into small balls and well dried . Garra is a local export of considerable
importance in the chiefdoms of the North, and much of the dyeing of cloth in Sierra Leone
is done with it. It is estimated that in the region of 10,000 bags per annum are exported from
Kabala and considerable quantities are. bought and sold at Kamakwie.
315. Locust beans {Parkia biglobosa) occurs throughout the savannah areas. Both
beans and pith from the pod are eaten and are an important item in the diet in such areas.
316. " Wild oil beans" (Pentaclethra spp.) occur in parts of the country where forest
or forest remnants and riverside bush remain.
^
Cacao.

Plantation Crops
•*
317. Cacao in Sierra Leone has been dealt with in detail in reports J already pubHshed
Map No. 8 shows the areas of greatest production.
318. Cacao is produced in small plantations (usually one to three acres) by peasant
farmers and, as Deighton points out, the size of Cacao plantations is, and will to a large extent
in the future be limited by the family labour supply. Production and further planting have
been stimulated by the recent rise in price, but the extension of the industry is hmited by soil,
climate and topography.
319. It is thought pertinent to quote the following extract from Deighton's Report in
fuU:—
" Requirements of Cacao—^Any question of extension of cacao in Sierra Leone must be
based on the following considerations:—
(a) Cacao is a forest tree liking a high humidity.
(b) In Sierra Leone, as in other parts of West Africa, we have a peculiarly intense dry
season accompanied by the harmattan, in spite of heavy rainfall at other times of
the year. The contrast between the wet and dry seasons is even more pronounced
in Sierra Leone than in Gold Coast and Nigeria. The limiting factor therefore
to cacao cultivation here is the low humidity and high evaporating power of the
air in the dry season.
* A great deal of confusion appears to exist regarding the taxonomy of Raphia spp.
t Raphia and its Method of Preparation. Agricultural Department, Leaflet No. 5, 1929.
{ Deighton F.C. (1945) Cacao in Sierra Leone, P. 15.
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(c) Adequate humidity can be obtained by good overhead forest protection (shade),
a surrounding windbreak of natural or planted trees, and the existence in the
vicinity of extensive forest reserves, especially to the North-east of the area. Lateral
forest protection is even more important than overhead shade in maintaining
adequate humidity.
(d) Because it needs a high humidity, cacao will not do well in an exposed situation.
At least the upper parts of hills, and the whole of steeper hills, are better kept
as forest reserves to maintain adequate humidity in the dry season. The lower
slopes of hills if not steep, are always often suitable for cacao. A hill should thus
always have a continuous forest cover, the natural forest being replaced on lower
and gentler slopes by cacao under a light shade of natural forest trees.
(e) Cacao does not like a water-logged soil: hence it does not do well at the extreme
bottom of a valley. It also requires a reasonably deep soil."
320. Deighton deals fully with the necessity for reservation of forested hills in and around
the cacao areas. This has been considered in our general recommendations for forest reservation {see 556e). In the section on Forestry it has been pointed out that the planting of economic
trees such as cacao is incompatible with organized forest management on the same land.
Therefore, as well as reserved forest in the form of " shelter belts ", high bush within which to
plant cacao should be preserved in some way, and steps should be taken to dispel the illusion
that protected forests are for that purpose.
321. Cacao can be planted in ten-year old farm bush but older secondary forest is
preferable. There appears to be a need therefore, especially in view of the progressively
shortening bush fallow, to set aside areas for the future planting of cacao. This could be done
through orders made by Nati\'e Administrations under the Tribal Authorities Ordinance.
Deighton pointed out in 1945 that suitable sites for the further extension of the cacao industry
do not exist to any extent outside the main cacoa belt. They exist to a less extent to-day.
In addition to determining the suitability of the soil, any future programme of cacao expansion
in areas such as parts of Kono District, must be preceded by taking steps to meet the requirements for protection.
322. Diseases and Pests.—" While most of the more common diseases and pests
recorded on cacao in other parts of West Africa are found in Sierra Leone, none appears to be
serious. The most serious are phytophthora pod rot, though this does not appear to be as
serious here as in Gold Co^st, and Sahlbergella spp. which again have not so far caused as much
damage here as in Gold Coast, probably because forest protection and overhead shade is better
in Sierra Leone at present, and farmers have not yet begun to make vast unshaded plantations
here. Sierra Leone so far is free from the serious Swollen Shoot Disease of Gold Coast, and
from the serious Witch Broom Disease of Central and South America and the West Indies."*
Coffee.
323. The areas of greatest production are shown on Map No. 9. The following varieties are found in Sierra Leone; Robusta—Liberica—-Excelsa—Stenophylla. Robusta
is the main crop grown and provides the greatest quantities for export. Liberica, and to a
lesser extent Excelsa, is grown particularly in the South of the South-eastern Province. Some
Liberica is exported.
324. In general the same remarks made with regard to expansion of the cacao industry
apply to that of coifee. While satisfactory prices may have resulted in a revival of interest in
neglected plantations and stimulated further planting, a satisfactory expansion of the industry,
or even the maintenance of the existing one, is impossible if the present trends of land use
continue unchecked.
Kola.
325. Kola is produced in greatest quantity in the South-eastern Province.
See Map No. 10. We have gained the impression that, throughout much of the country, there
is a marked decline in kola planting and considerable neglect of kola trees. Poor prices are
always given as the reason for this. This impression needs checking, but if it is true a decline
in future production may be expected.
326. Kola is bought from farmers by Syrians or by itinerant Mandingo traders, and
prices to the producer are extremely low compared with market prices. In the past kola used
to be the sole medium of exchange against cattle from French Guinea, and this is still the case to
some extent to-day, despite discouragement by the French.
Coconuts.
327. Coconuts are found in greatest quantity in the coastal belt.
(See
Map No. 8). In the Southern part of the coastal strip these are in many cases plantations
made by the Agricultural Department about 1930. The fertility of the sandy soils upon which
* JJeighton F.C. 1943 Diseases of Cultivated Plants in Sierra Leone.
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some plantations were made is so low that poor yields are obtained and many trees do not
bear at all. Elsewhere (i.e. in the Bonthe area, the Scarcies, Port Loko Creek, and the coastal
areas of the Colony,) trees are generally healthy and bear well. Inland, coconuts are sometimes
grown in small quantities in towns and there is a great demand for them. For obvious reasons
they grow well near houses, but conditions are not suitable for making large plantations on
the uplands. There is some scope for planting round inland swamps.
328. There may be possibilities of establishing a copra industry, as samples sent for
examination in 1947 received an excellent commercial report. At present, local prices for fresh
coconuts are high and a market is also being obtained for exported whole nuts.
Bananas.
329. There are seven kinds of bananas and three kinds of plaintain to be
found in Sierra Leone. The " Guinea Negro" and the " Kongo" or " Manawa,"
both varieties of Musa sapientum, are most commonly grown. The Canary or Cavendish
banana {Musa cavendishii) is grown to a limited extent.
330. Bananas are grown in small quantities throughout the country, mainly in compounds or on molster land. More are grown in the Northern Province than in the South.
Planting is most exteasive in Biale ChiefJom, among ths Korankos in the vicinity of
Kabala, and in the Songo area where there is one plantation of about 80 acres. Banana
planting received a great stimulus during the war and the example of growing them on low lying
land, with irrigation, has been copied from French Guinea by somj farmers in Binle Chiefdora
331. Bananas will grow well under certain conditions in Sierra Leone. It is hardly
within the scope of this report to discuss the possibilities of an export trade but it should not
be forgotten that:—
" Wilt or Panama Disease {Fusarium oxysporum var. cobense) occurs on all varieties of
Musa Sapientum, especially on Jaminga (or Gros Michel) var. In Sierra Leone
the use of the resistant Canary or Manawa banana is recommended. Resistant
varieties of Musa sapientum are being bred in Trinidad but should not be introduced
because of the risk of introducing Cercospora Musae.'"*
In the growing of any crop for export uniformity is of the greatest importance. This may be
attained by restricting production for export to one variety.
Citrus.
332. Given reasonable treatment all species of citrus grow well in Sierra Leone,
though not necessarily all varieties. The local seeded sweet orange is grown throughout
the country, but there is room for further planting in remoter areas before local demand is
satisfied. There is unlikely to be any export market for it, as although sweet and juicy, it
contains many seeds and is of varying quality and appearance. Limes are grown in small numbers
but are used mainly for medicinal purposes. Grapefruit, particularly Marsh and Foster,
grow well but there is a limited local demand.
333. Foot rot or gumosis {Phytophthora parasitica) is common in Sierra Leone but
can be controlled. Scab {Elsinioe fawcetii) infection is present in citrus, particularly in grapefruit, throughout the country. Though not serious at present it may become so. Although
it can be controlled, infected plants are now probably so widely distributed as to make complete
eradication impossible. The presence of this disease would affect any possible expansion of
citrus production on a plantation scale.
Fruit.
334. In compounds the greatest number and variety of fruit trees (e.g. breadfruit,
coconuts, bananas, kola, mango, oranges, paw-paw, sour and sweet sop, etc.) is to be
seen in towns and villages on or near the coast, particularly in the Colony area.
335. Inland, it would appear that fruit trees are more plentiful in areas of low bush
fallow and in the less remote savannah areas, but it is impossible to generalise with accuracy.
Fruit of any kind is primarily grown for sale and only consumed at home when it cannot be
sold. The extent and variety of fruit growing, therefore, depends largely upon communications,
markets and individual initiative.
336. Mangoes grow throughout the country but do particularly well in the North
where they are plentiful and are an important item in the diet. They are now a common
feature of roads and bush paths. Pinapples grow well in compounds and are an ideal crop for
the margins of inland swamps. The local pineapple is generally of poor quaUty and like
most other fruit it is usually harvested before it is properly fit. The " Smooth Cayenne " is
the most promising introduced variety and, provided production and marketing can be
organised, there are possibilities for export.
* Deighton F.C. 1943. Diseases of Cultivated Plants in Siena Leone, P. 11.
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SWAMP FARMING

337. In the littoral tract of Sierra Leone it is estimated that there are about 500,000
acres of swamp or flooded grassland. This is composed of mangrove forest—(Avicennia and
Rhizophora spp.), perennial swamps, fresh water Raphia swamps and flooded grasslands.
338. In these areas, rice production is mainly concentrated in the cleared mangrove
along the Great and Little Scarcies where it is estimated that about 35,000 to 40,000 acres
are under cultivation. This comprises most of the land, in that area, which can easily be farmed.
Except for isolated patches practically all the readily available mangrove has been felled. Farming on the remainder is mainly precluded by salinity or too heavy flooding, and is therefore
dependant upon adequate measures of water control and a solution of the soil problems which
arise when such measures are introduced.
339. In the Southern Provinces, it is estimated that there are approximately 137,000
acres* of mangrove swamp suitable for cultivation without any immediate problems other
than felling. Of this not more than 10,000 acres are under cultivation, mostly North of the
Bagru river estuary. Approximately 2,000 to 2,500 acres are under cultivation South of this
line and the majority of the mangrove suitable for felling lies between and including the Bagru
creek and the Sherbro river.
340. Adjoining the mangrove areas, mostly along the Sewa and Waanje rivers, there are,
it is estimated, about 63,000 acres of grasslands (mostly Saccharum spontaneum, var; Aegyptiaciim) suitable for rice cultivation if flooding can be controlled. Population in this area is
sparse, and it is estimated that not more than 3,000 to 4,000 acres are under cultivation.
341. Inland throughout Sierra Leone are numerous swamps. There are also large
areas of seasonally flooded grassland, mostly in the Northern Province. Production of rice
from inland swamps may be at least as great as, if not greater than, production from the mangrove swamps. Inland swamp rice production is, however, extremely variable and, although
the area regularly cultivated is increasing annually, the extent of cultivation in any one year is
greatly influenced by the success or failure of upland farming operations. No reliable estimate
can be given for the total extent of inland swamp in Sierra Leone. An attempt was made to
map diagramatically availability and use of inland swamps, but the results were found to be
inaccurate and misleading. The true position, as indeed with swamps in the httoral tract, can
only be determined with accuracy by detailed survey.
342. The following descriptions give no more than a brief account of the different types
of swamp farming practised in the country. Descriptions in greater detail can be found in
reports to which reference is made below, t This section draws freely on these reports from
which extracts have been taken.
Farming in the Scarcies.
343. Preparation of Farms.—" The initial preparations of mangrove swamp is very
arduous work, as it involves felling and clearing the mangrove forest. This usually
has to be followed by a thorough digging to break up the layer of fibrous roots and
- other undecomposed organic matter which is found just below the surface. Planting generally begins three to five years after felling but it may not be until several
years later that the farm is fully cleared.
" With greater expenditure of labour the process can of course be accelerated, and it
is not impossible particularly in mangrove scrub, to start farming the year after
felling. Once the farm has been prepared maintenance calls for little effort. Fertility is maintained by the continual deposit of silt from the river water, and weeds
are largely kept in check by the salt water which floods the farms in the dry season.
" The period during which the tidal water is harmfully saline naturally decreases with
distance from the sea. For a short period in the year when the rivers are in spate,
water is fresh at all stages of the tide, even in the mouth of the estuary; but as the
volume of river water diminishes, the area covered by saline water at high tide is
gradually extended up river until eventually, towards the end of the dry season,
brackish conditions are experienced as far as twenty miles from the sea.
" With present farming methods the mangrove swamps for a distance of several miles
from the sea are not available for rice as the fresh water period is too brief. Fufther
up the estuary short-duration rices which ripen within four months from planting
are grown. The main rice growing area extends for about fifteen miles from a point
* Roddam, G. M. 1939. Report on existing and potential Rui Lands East of the Bagru River and including
Sherbro Island (see Summary),
t Glanville, R.R. (1930) Agricultural Survey of the Existing and Potential Rice Lands in the swamp areas of
the Little Scarcies, Great Scarcies, Port Loko and Rokel Rivers.
Glanville, R. R. 0938) Rice production in swamps. Sierra Leone Agricultural Notes No. 7.
Roddan, G.M. (1938) Report on Survey of t h e Existing and Potential Rice Lands in certain swamp areas
in tht Southern Province.
Roddan, G.M. (1939) Report on Existing and Potential Rice Lands East of the Bagru River and including
Sherbro Island.
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some six miles from the sea, and here the period during which the farms are flooded
by the banked up river water, if from six to nine months, and it is possible to grow
even the longest duration varieties. Wherever natural drainage is adequate,
and the river water at high tide is fresh for five months and over, the salt deposited
during the dry season is sufficiently removed by rain and flood water to permit
the crop to grow satisfactorily. Where drainage is inadequate the salt deposits
may not be sufficiently washed out, but merely depressed from the surface to remain
at harmful concentration below."
344. Rice Nurseries and Land use.—" The nurseries are sown in May and June during
the early rains. The seed rate is excessive being commonly over 500 lb. per acre of
seed bed. The reasons for the high seed rate include laziness, shortage of good
nursery land, and the retarding effect which close seeding has on tillering in the
nursery. The disadvantages include waste of seed, weak growth and conditions
which favour diseases, of v/hich. piricularia oryzae is the most troublesome "*.
345. In the tidal swamp areas of the Scarcies (i.e. in Mambolo, Samu, Loko Masama and
in the South of Magbema chiefdoms particularly) most of the uplands are used for rice nurseries.
In certain places dry land is so scarce that little is available except the isolated patches of high
ground on which towns and villages are built. Rice nurseries are made year after year around
the houses and on the lower levels above the swamp. Such land is never manured, and sweet
potatoes or cassava are planted after the rice seedUngs have been removed.
346. If the area available is insufficient, nurseries are made in the fresh water swamps
behind the mangrove, or bush inland is cleared. Land in these swamps maybe used annually,
and it is the practice to dig it over and burn dry grass and rice straw on it before sowing.
347. Good bush is, however, preferred but the demand for it is so great that Uttle or
none is now available. Much of what remains is covered by dense stands of oil-palms. Rice
nurseries are therefore often made considerable distances inland, and the transport of seedlings
from nursery to swamp may be a limiting factor to production. Lorries are often employed
for part of the journey. Seedhngs are pulled in bulk, and considerable periods may elapse
between pulling and replanting, to the detriment of the seedling and the subsequent rice crop.
348. Suitable land for rice nurseries in the Scarcies is now difficult to obtain. The
land used is generally in a low state of fertility and this will decline as demands upon it increase.
Improved cultural practice on such land, including the use of compost and artificial manures,
is a partial solution but not a complete one. Wet nurseries in fresh water swamps, or possibly
raft nurseries made in the upper reaches of the rivers and towed down at planting time, are
developments which must take place, particularly if the area under cultivation is to increase.
349. Planting.—All rice grown in mangrove swamp is transplanted. " The bulk of
the transplanting is done in July and August when the rain is at its heaviest. The
seedlings are planted in clumps 9 to 18 apart. The average number per clump is
rather more than five, and if the seedlings are extra poor, as many as twenty are often
inserted by the planting tool. Closer planting and fewer seedlings to the clump
would give better results "*.
350. The productivity of the already cultivated rice lands of the Scarcies could be
increased by improved nursery and planting practice. This is indeed necessary if productivity
is to be maintained at its present level and the surrounding uplands are not to be rendered
completely infertile.
351. Harvesting.—" Harvesting of early varieties begins at the end of October, and
the main crop follows in December to January. The panicles with a short length
of stem only are cut, the straw being left standing. The early varieties are carried
direct to the village and are dried and threshed without delay. With the main crop
however, it is the practice to stack most of it on raised mounds on the farm, chiefly
because sufficient labour is not available at this time for immediate transport and
threshing."*.
Possibilities for Further Rice Production in the Scarcies.
352. Farming in the extensive fresh water grass and sedge swamps behind the mangrove swamps in the Scarcies area is neghgible, the limiting factors being excessive flooding and
the difficulty of eliminating the rough grass and sedges.
353. In the upper parts of the Scarcies swamp land, rice farming is carried out on the
river banks and for some distance behind, but there is always the possibility of serious flood
damage. Either short season semi-upland varieties, harvested before the floods rise, or strong
stemmed wetland rices may be grown.
354. As stated before most of the land in the Scarcies which can be farmed easily is
now under cultivation. Elsewhere in that area, the ideal conditions for cultivation are modified
by factors which make rice growing difficult or impossible at present. The main factors are
saUnity, abundance of weed growth, toxicity, and lack of water control.
• Glanville, R .R., 1938.
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355. Apart from the coastal areas, salinity appears to be a problem associated with
Avicennia mangrove areas in which the soil is always less permeable than in areas which have
been under Rhizophora. Lack of free profile drainage causes the soil to retain much salt
during the rains.
356. War time development schemes on land along the Great Scarcies clearly indicated
the extent and complexity of the problems, not only of water control but also of soil toxicity,
which arise in the presence of inadequate methods of water control. The empoldering of tidal
river areas without achieving rapid and efficient irrigation and drainage has led to soil changes
unfavourable to rice growth.
357. The need for complete surveys and preliminary investigations prior to any scheme
for reclamation has been sufficiently stressed. Specific details regarding the problems involved, and the progress made in solving them can be obtained by reference to the reports of
the Soil Chemist. *
358. While results show promise of a solution to the problems involved, it would
appear unwise to anticipate that this also implies the immediate availability of large areas of
high-yielding rice land. Even with satisfactory vi'ater control, considerable periods must
elapse for amelioration in the soil to occur before high productivity can be expected. This
also applies to the reclamation of saUne swamp land in the Wellington area.
359. There are good prospects of applying mechanization to swamp cultivation, and
trials are being carried out (see paragraph 453). The use of mechanical cultivation in controlling grass and weed growth, particularly in the fresh water grass and sedge swamps, may
become an important means of increasing production.
360. Bank and Sheet Erosion.—In some places river banks which have been cleared of
mangrove are being eroded. The solution in general, is to leave a fringe of mangrove along
the river and stream banks although this may not be effective on every site. The dangers of
bank erosion were envisaged some twenty years ago, and farmers were advised accordingly.
Such advice has mostly been ignored, and the practice has not been enforced. Farmers
dislike leaving mangrove as it harbours monkeys, which destroy their rice.
361. The whole question of the building up or subsidence of the soil surface, of changing river beds and changing water conditions is, however, one that requires investigation if
tidal swamp development is to be put on a sound basis. There is a possibility that sheet erosion
may be removing large quantities of soil in some areas. The presence of mangrove "hedges "
would help to prevent this.
Farming in the Flooded Grasslands of the South-western Province.'\
362. Description of the Area.—Along the lower reaches of the Waanje and Sewa
rivers are very extensive grasslands, the predominant grass being Saccharum Spontaneum
The soil is very fertile black alluvium which is added to by the annual floods and which produces
excellent rice crops if flooding is not excessive. RoddanJ in 1938 estimated that in this area
and the Jong valley combined there were 63,000 acres of such land suitable for cultivation,
of which 3,400 acres were farmed and 8,900 acres were too deeply flooded for cultivation.
363. Farming methods.—Farming methods vary with water conditions, but generally
speaking two rice crops are grown, as follows :—
Main Crop : (wet season)
February to March. Grass burnt, and re-burnt after three weeks.
April to early May. Rice broadcast, grass roots hoed up and taken to edge of farms.
June. Weeding.
December. Harvest.
Dry Season Crop.
October. Rice sown in nurseries.
November & December. Rice transplanted on low-lying areas, mainly near river
banks, which have been previously cleared of grass.
March and April. Harvest.
No weeding done.
Descriptions in greater detail of farming methods in the Waanje, Sewa and Jong
grassfields are given by Roddan.|
* Annual reports of tht Department of Agriculture, 1947. page, 29. 1948. page, 26.
t Farming methods in the mangrove areas of the South-western Province have not been described, as practice
is largely the same as in the Scarcies.
t Roidan, G. M. 19S9.
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364. Cassava and Sweet Potatoes.—Cassava and a few sweet potatoes are grown on the
river banks, which are higher than the surrounding country, during the dry season. These
have to be harvested before the floods. They form the staple food of the people for some
three to four months prior to the rice harvest. Foofoo and farina are both made, but cassava
is mainly boiled for consumption.
365. Harvesting.—As the flood subsides, so does the rice which is laid flat by the time
of harvest. The heads are cut in the usual way and tied in small bundles. The bundles are
stacked in a circle one layer deep, and left there to dry for about ten days. The bundles are
then transported to the town and placed in granaries. These granaries are usually the roofs
of kitchens though special huts are sometimes made. The granary is lined with mats, and it
is said that the heat and smoke from the kitchen fire below keeps the rice free from insect or
other damage. Bundles are taken from this store and threshed when required for consumption. Rice is also stored under water {see paragraph 545).
366. Factors Limiting Production and Possible Means of Increasing Production.—The
most immediate obstacle to greater production in this area is that the difficulty of dealing with the
natural grass makes the preparation of the farm a lengthy business; also the invasion of farmed
land by a species of wild rice " tetegi ", (Oryza barthii), forces the farmer to move on to a new
site after three years. Thus the farmer has time to deal with only a smaU farm and has to
practice shifting cultivation although the soil is capable of more prolonged cropping. Roddan
wrote in 1938:—
" The most obvious innovation would be the complete eradication of wild grasses and
the establishment of permanent cultivation. I see no reason why this should not
be done, and if it can, it would save labour, render the work less arduous, increase the
potential area of cultivation and be an incentive to increased production. "
The most effective and speedy way of dealing with the wild grasses appears to be by
mechanical cultivation. The Agricuhural Department carried out trials with an Anzani
" Iron Horse " in 1949, and in 1950 propose to carry out further trials with a larger machine.
367. Birds and monkeys are very destructive on the small isolated farms as they exist
at present. There is also a black beetle which causes a great deal of damage by eating young
rice roots {see paragraph 535). The mechanical cultivation of fairly large areas should do much to
reduce damage by these pests.
368. If the factors described in the last two paragraphs were dealt with, an immediate
but limited increase in production could be secured, but, taking a long-term view, the flooding
of the two rivers is the factor which completely dominates the agricultural practice on these
grasslands. Only a small proportion of the land is completely unsuitable for rice growing, but
flooding makes farming a precarious business over the greater part of the area. It is said that
the Indo-China rice grown will easily stand up to 20 feet of water provided the rise is steady,
but if, after the flood begins to subside, the waters suddenly rise again, a great deal of damage
is done to the rice.
369. Any form of local water control by bunding would appear impracticable, purely
on the grounds of the enormous depths of flooding—a rise of twenty feet is not exceptional.
Roddan in 1938, however, suggested that simple drainage systems could, in many places, be
introduced with advantage.
370. Lake Mabesi.—A large part of the Lake, although it may be under twenty feet of
water during the rains, becomes dry enough during the dry season to produce a crop of rice.
The soil is a fertile alluvium (unlike Lake Mape which has a sandy bottom) and, on the parts
which dry out, bears a " bush " growth of scrubby trees about twenty feet high or else grass.
371. A part of the available area has been cleared and is farmed annually. The rice
is transplanted in early February, and has to be harvested before the floods. The area cultivated annually by a single farmer is very small, as both transplanting and harvesting have to
be carried out very quickly if the crof) is to be removed in time.
372. If some degree of water control were established the people living around the
Lake would be able to farm a much greater area, and the element of uncertainty due to the
possibility of early floods would be reduced. The most simple means which suggests itself
for the improvement of farming conditions is by speeding up the removal of water at the
beginning of the dry season. If rice could be transplanted a month earlier than at present, a
considerable increase in rice production would result. Ways in which this object might be
achieved are:—
(a) By enlarging the channel into the Waanje River : The effectiveness of this would
depend on the relative levels of the Lake and the River in the early part of the
dry season.
{b) By bunding ofl" suitable areas and pumping out the water.
(c) By constructing a channel from Lake Mabesi to Lake Mape and training works
as suggested by the Rice Mission;
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373. The Rice Mission's Report recommends the general controlling of floods in the
Waanje valley by a series of dams, which would also supply water for hydro-electric power.
Such large-scale schemes, which would permit greater areas of land to be brought under
cultivation and which would make farming a less hazardous business on the land at present
being farmed, are matters beyond the scope of this report. It is self-evident, however, that
even if such schemes are eventually found practicable, they must be preceded by careful surveys
and the collection of data over a period of years.
Inland Swamp Farming.
374. Cultivation of inland swamps has steadily increased, of necessity, during the last
30 years, but progress made has been accelerated by the activities of the Agricultural Department in demonstration, seed distribution and other schemes. The increase in swamp rice
cultivation is mainly responsible for the elimination of the regular hungry season which in years
past was an annual occurrence towards the end of the rains.
375. With the exception of some of the tidal rice areas, upland rice fanning is the first
charge on the farmers activities. The extent of swamp rice farming, assuming swamp land is
available, is therefore dependant upon upland farming operations, and its efficiency suffers
accordingly. In Mende country upland farming is particularly influenced by tradition and
prestige. Among other tribes this is less so, but conservatism and a fairly wide-spread
preference for upland rice as opposed to swamp rice is largely responsible for the continued
dominance of the upland farm. Inland swamp farming, wet and dry season is more intensive
in the savannah areas of the North. It increases as the bush fallow declines and in areas of
low bush fallow is generally intensive, particularly around main centres where pressure on the
land is greatest and good markets for dry season produce exist. In such areas swamp rice
is often grown for sale, and the upland crop is retained for home consumption. In areas of
moderate or high bush faflow, where population is limited, swamps are only cultivated when they
adjoin an upland farm, or when burns have been bad.
376. Quite apart from the question of soil fertility the following are additional factors
which determine the extent to which swamps are used in any area and they should not be
overlooked:—
(i) In areas where grass is not plentiful, raphia palms from swamps provide the
thatching material for houses. Until alternative supplies of cheap roofing
material become available maximum swamp development in such areas cannot
be contemplated. Local arrangements for reservation of raphia swamps often
exist, but closer attention to this problem and better organisation by Native
Authorities would often increase the area of swamp available for farming,
(ii) Lack of adequate tools for the heavy clearing involved in some swamps.
(iii) All the food crops required, mainly the subsidiary ones grown in the upland
rice farm, cannot be produced together with rice in the swamp.
(iv) Swamps may be too far away to farm in addition to making an upland farm.
Apart from the difficulty of getting to and from the farm, attacks by game,
always severe in isolated swamp rice farms, become more difficult to control.
(v) Intensive inland swamp cultivation which involves dry season cropping holds
little attraction for the farmer in remoter areas where there is no sale for his dry
season crops.
377. Farming Methods.—When swamps are farmed in conjunction with an upland
farm, the larger vegetation is usually brushed and burnt with that of the upland farm.
Preliminary cultivation consists of little more than a light hoeing or scraping of the surface vegetation into piles, or to the sides of the swamp, before the seed is broadcast. Where swamps are
used more frequently cultivation becomes more thorough. In Temne country, a large bladed
hoe is first used, the clods being turned over and the grass buried underneath. A second
hoeing is given later to prepare a finer seed bed and eliminate weeds, just before broadcasting
or transplanting is done. Cultivation is not really thorough unless dry season crops are grown.
These are mainly sweet potatoes, quick growing cassavas, maize, garden crops and, in parts of
the North, tobacco and groundnuts.
378. Rice Nurseries.—Rice nurseries are usually made on land bordering the swamp,
or where damage from animals, wild or domestic, is likely, in compounds round houses. As
with tidal swamp rice nursery practice, there is considerable room for improvement.
379. Planting.—Transplanting in swamps, used for rice alone, only occurs to any
appreciable extent in the Northern Province. Even there the number transplanted is less than
is commonly supposed. In 750 swamps examined in five chiefdoms, in 1946, in which swamp
rice growing was well established, rice was only transplanted in 53. It is more common in the
savannah areas and generally less so where farm bush is the predominant vegetation. Where
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both wet and dry season cultivation is intensive rice is always transplanted. Less seed is
required, a more uniform field is obtained, and yields are higher. In addition weeding is much
simplified; in the broadcast crop, weeds grow up with the rice and have to be removed, but when
transplanting is done the farm can be thoroughly weeded just prior to planting. As the crop
soon covers the ground, any fresh growth of weeds is largely suppressed. In swamps which are
liable to sudden deep flooding or to a rapid flow of water which would wash away soil and
newly planted seedlings, it is the practice to establish the crop early by broadcasting.
380. Depending on circumstances nurseries are made from May onwards. Rice is
transplanted from June onwards till as late as October, and harvesting is done from midNovember to January.
381. Dry Season Cropping.—After the rice harvest, when dry season crops are grown,
the land is heaped with the rice stubble buried beneath. This is the normal practice for sweet
potato cultivation, the vines being planted on the heaps. Where swamps are continuously
cultivated, and more varied dry season gardening takes place, some of the rice straw is burnt
before the land is heaped, and more is often burnt on the heaps before vegetables or tobacco
are planted. In addition in the neighbourhood of towns household refuse, particularly ashes,
is carried and scattered over the growing vegetables.
382. General considerations.—The configuration of the ground and the soil type of the
surrounding uplands determine the basic potentiahty of any swamp. Its condition is largely'
dependent upon the use to which the surrounding uplands are put.
383. Many swamps are shallow and sandy. Cultivation of such swamps tends to be
less frequent than that of deeper and more fertile ones, and longer fallows are usually given.
Swamps considered to be infertile are often only periodically cultivated in conjunction with
rice farms made on the surrounding uplands. The increased run-off, from the latter carrying
with it a good deal of sandy wash in no way improves the condition of the swamp.
384. While the basic differences of depth and fertility of soil are admitted, it must be
pointed out that infertility is usually only advanced as a reason for not cultivating a swamp in
areas where reasonably good farming upland remains. Where population is dense and upland
soils are infertile, swamps which elsewhere would be considered too shallow and sandy have been
cultivated during wet and dry seasons for considerable periods with apparently satisfactory
maintenance of yields.
385. Given adequate water supplies and satisfactory drainage conditions, rice can
be grown on almost any soil. Provided soil-water relations are satisfactory, as they are in
most inland swamps, productivity depends upon fertility and treatment. As most of the
Sierra Leone upland soils are light ones, so basically are most of the swamp ones and fertility
is bound to decHne unless adequate supplies of organic matter are maintained. In swamps
periodically cultivated for rice alone organic matter is often not added to the swamp at all.
Vegetation is largely removed or burnt, and there is no systematic return to the soil. In general,
treatment is confined to the minimum which will give a satisfactory rice crop, regardless of the
effect on the swamp. It is not surprising, therefore, that swamps of naturally low fertility are infrequently cultivated. Further, where similar treatment is given to naturally fertile ones,
yields must ultimately decline, and will decline at an increasing rate as cultivation of the,
surrounding uplands increases.
386. Successful inland swamp farming entails both wet and dry season cultivation,
and it is only where this has taken place that the best results have been obtained. By dry season
cropping organic matter is systematically returned to the soil, and weed growth overcome.
387. The productivity of inland swamps in any long term policy may not, however,
be maintained over an indefinite period by supplies of organic matter alone. Balanced supplies
of all plant nutrients are required if maximum productivity is to be obtained.
388. In current local practice swamps which are cultivated even fairly intensively,
with wet and dry season crops for some years are usually fallowed periodically. It is only where
dry season cultivation is very intensive, and ashes and refuse are incorporated in the soil, that
cultivation is perpetual. In such cases a minimum supply of the required plant nutrients is at
any rate maintained. That additional supplies would improve crops is borne out by examination of some crops in the field where plants are weak and grains are small.
389. Responses from the application of phosphatic manures have already been
obtained by the Soil Chemist, and he is carrying out further investigations. The success of any
long-term policy of swamp development depends ultimately on the results obtained from these.
Farming in the Flooded Grasslands of the Northern Province.
390. Considerable areas of low lying grassland are to be found in the Northern
Province. These mainly overlie the Rokel River Geological Series. They are flooded annually
by the overflow from the Little Scarcies, Mabole and Rokel rivers and their tributaries. All
the soils are light, generally of low fertility and coarse grasses predominate.
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391. Where the floods are not too heavy and the land has been found to be suitable,
farms are made. Farming on such land is most intensive in Makari-Gbanti, PendembuGowahun and the Sanda chiefdoms. The total area farmed is a fraction of the whole, much
of which is at present unsuitable for cultivation due to flooding or poor soil conditions. A
characteristic feature of these soils is the layer of ground-water laterite, fairly close to the
surface.
392. Drier land on the edges of the grassfields is used for upland farming. Near
Makari, farms are often made progressively, new land being included every year and old land
discarded. The period of cultivation for any one piece of land is about three years, after which
weed growth is said to make farming too diflicult. Rice yields are low, and few subsidiary
crops are grown. The demand for such land is too small for any definite fallow period to be
recognised, but it is sometimes farmed again after period of about six years.
393. In the wetter areas, known locally as " bolis," a fairly definite practice has been
established. Swamp rice is grown during the rains, and if conditions are suitable cassava or
sweet potatoes may be grown in the dry season. Sometimes boh farming is alternated with
upland. This is being done near Mateboi. Bolis may be farmed as above for a period of
about three years, and then fallowed for three years while farming is done on the upland. Upland farms on that area are often made in Lophira savannah. Practice is variable, and depends
on the fertility of the boli.
394. Control of grass and weed growth is essential if swamp rice is to be grown on
such land. Where dry season crops are not grown the following practice has evolved, and is
fairly widespread. The grass is brushed about May and the roots dug out. The soil is then
thrown up into heaps under which the grass is buried. The land is then left till just before
planting time, usually July to August, when the heaps are levelled and a clean seed bed prepared.
Swamp rice is then transplanted and httle weeding is necessary. Until this method of farming
was employed, grass and weed growth prevented rice crops being grown.
395. In the Pendembu-Mateboi-Batkanu area this method of farming is increasing.
It is considered that it has enabled farmers to make more use of this type of land, and has
reduced the necessity for very long fallow periods. Rice yields cannot be great (twelve to
fifteen bushels per acre) on such land, but with this type of cultivation they are probably greater
than on the surrounding poor uplands.
396. In the flooded grasslands, particularly in Kholifa Mabang, Yonni Mamilla and
Malal Chiefdoms, a short duration rice (90 days) is broadcast with the early rains and is ready
to harvest before the heavy floods in August to September. On all such flooded grassland
the time available before the heavy rains, and the growth of weeds and grass, are limiting
factors to production. The area of rice planted might be increased by mechanical cultivation.
Swamp Rice Varieties and Selection*.
397. There are numerous local swamp rice varieties, while more have been introduced
from other countries for trial and distribution. Selection is done at Rokupr by flowering
curves and laboratory examination. In 1948 one hundred and thirty rice strains were being
maintained, which included fifty or more local varieties and strains selected from them.
n
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Present Trends.
398. Correct land use in Sierra Leone demands fuU development of the swamps and
lower riverain levels of land. Farming must inevitably become concentrated in these levels
even if the present trends of development are allowed to continue unchecked.
399. While there has been a steady increase in swamp farming over the years, this has
in most areas foUowed rather than anticipated marked degradation of vegetation and decUne
in soil fertility on the uplands. Swamps are still regarded as reserves in any area where the
uplands wiU still produce a rice crop. Even in areas where soil fertility is very low, inland
swamps are not always fully used (e.g. the Colony and Kafu Bullom). Even where they are
more fully used, as in the Northern Province, the efficiency with which this is done is generally
affected by upland fanning activities, which still claim priority.
400. In general fertile swamps are farmed and the less fertile ones avoided. Any
possibihty of the use of the latter is disregarded in areas where farm bush remains. This is
a negative attitude but, unless increased efforts are made to change it, it will remain the
general viewpoint. It is appreciated that problems of maintaining fertility arise in swamps,
but in general they do not yet arise to the extent to which they have and will arise upon the
uplands.
* Annual repoits of t h e Department of Agriculture, 1947. page 18. 1948, page 15.
Roddan, G. M. Swamp Rice Varieties. Sierra Leoue Agricultural Notes No. 5.
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4Ö1. Instruction, seed distribution schemes* and swamp clearance schemesf have
achieved and are achieving much. Nevertheless swamp development is not taking place as
fast as the situation demands.
402. Swamp development is only one aspect of the general land use problem. It
cannot be dealt with to the exclusion of other aspects. Overfarming on the uplands could
now be reduced over much of the country by merely increasing swamp cultivation but this
would not be a final solution. The maintenance of stable farming conditions in the swamps
and riverain levels, where the most intensive farming of the future will develop, can only be
ensured by correct land use on the uplands. Both aspects of the problem must be dealt with
concurrently.
TidaJ and Mangrove Swamps.
403. The limitations of immediate further development in the Scarcies have been
pointed out. Increased cultivation in the flooded grasslands of the Southern coastal strip is
dependant upon further trial. There is, however, scope for immediate and extensive development in the Bonthe area. At present the limiting factor to production appears to be the
difficulty of clearing mangrove.
404. In the Moyamba and Bonthe districts loans have been made to individual farmers
to develop mangrove areas where fresh water conditions are of sufficient duration to allow rice
to be grown successfully without empoldering. From 1938 to 1948, 6,244 acres of mangrove
were felled, and by 1948, 4,156 acres were planted.J While these schemes represent steady
progress which must not be halted, their individual nature together with a limited staff" available
for supervision preclude very rapid development. New mangrove felling is estimated to be
proceeding at the rate of 500 acres per annum.
405. Swamp clearance schemes such as those started by the Native Administrations of
Kafu BuUom and Bumpe (Moyamba District) are also to be commended, and we recommend
the adoption of such schemes by other Native Administrations who have suitable land available.
406. A recent report^ has shown that, in the Mapotolon area of Samu Chiefdom
(Kambia District), bunding for rice growing in the grassfields was started by farmers about seven
years ago. More recently extensions have been made to take in saline fringes of Avicennia
mangrove swamp. All this empoldering has been satisfactory and good yields have been
obtained. It is estimated that there are about 5,000 acres of similar land in the area available for
development. The limiting factors are capital and labour. Subject to confirmation by the
Agricultural Chemist, of the suitability of the land, and provided that sufficient farmers are
willing to develop it, it has been suggested that Government make a loan to the Native Administration for reloan to farmers. We would draw attention to this report, and recommend that
the suggestions made in it be given every consideration.
407. The urgency of the problem as a whole, however, demands far greater speed than
can be envisaged even by the intensification of all the above methods. The proposal to which
we give priority therefore, relates to swamp development in the Bonthe area {see paragraphs 850
to 871).
Inland Swamps.
408. The present trends of development have been pointed out and we would draw
attention to the factors which determine the extent to which swamps are used {see paragraph 376).
409. We appreciate that the development of inland swamps is limited by their uneven
distribution and the present lack of knowledge regarding this. In this respect the advantage
of an aerial survey needs no stressing.
410. In general, we can only recommend an increase in the steps which are already
being taken to encourage swamp cultivation. These are at present limited by the staff" available.
411. The farmer is naturally improvident in retaining adequate seed supplies. Seed
distribution schemes of any size tend to increase his improvidence. This was clearly demonstrated during the war. The Agricultural Department is responsible for distributing improved
varieties of seed but can only cope with general seed distribution at the expense of other work.
This should therefore be the duty of Native Administrations.
412. It must be appreciated that Government and Native Administrations cannot
clear every swamp and that individual effort is required. While supplies of suitable tools are
a limiting factor so is inertia. Swamp clearance schemes may well reduce individual eff"ort and
there is a growing tendency to regard clearing as solely the task of the Native Administration
or Government. No rapid progress can be expected if this attitude becomes prevalent.
* From 1935 to 1946 93,000 bushels of seed rice wer6 distributed for swa top planting under Revolving Seed Schemes.
t Inland Swamp Clearance Schemes were started in 1946. By 1948, 241 acres had been cleared and planted.
X For detail see Annual Report of the Department of Agriculture. 1947 p.3. 1948 p.2.
§ Jordan, H.D. 1950. Some notes and observations on the Mapotolon area of Samu Chiefdom.
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413. If it is generally accepted, as in parts of the Northern Province, that Native
Administrations can assume control of uncleared swamps;* it is possible that more rapid
development might take place, particularly near urban areas. Swamps might merely be divided
into lots, uncleared, and olTered for rent with provision for security of tenure contingent on good
husbandry. This in itself, might result in increased clearing and cultivation, particularly by
strangers from other chiefdoms. While not advocating general encouragement of stranger
farming, it is historically true that all countries have been helped by foreign enterprise in the
early stages of their development. In most of Mende country, in particular, no rapid spontaneous swamp development can be envisaged.
414. During our flight, we were impressed by the extent and the apparent lack of use
to which the swamps in Kakua Chiefdom were being put. Swamp clearance in this Chiefdom
is obviously indicated particularly in view of the rapid growth of Bo, the very poor supplies of
vegetables and the increasing pressure on the surrounding uplands.
Land Use in Swamp Clearance Schemes.
415. The first inland swamp clearance scheme was started at Kamakwie in 1946. This
involved the clearance of a swamp and the renting, by the Native Administration, of acre lots
to farmers. Initially the uplands surrounding the swamp were reserved for further farming,
on principles of correct land use, by lot holders. The immediate object was to increase the
spread of both wet and dry season swamp cultivation. In 1948, a model holding of two acres
of upland and two acres of swamp was laid out, and a farmer was equipped to work it. The
object was to test the economics of such a holding and determine correct methods of land use
for other lot holders to copy. Ultimately a settlement by farmers round the swamp was
envisaged. The trial shows promise, but we would strongly recommend the need for caution
in every move.
416. The extension of cultivation to the uplands should be contingent on the bestand
most efficient use being made of the swamp. While progress has been made there is considerable room for improvement.
417. Correct land use on the uplands can only be achieved if soil conservation measures
are adopted. Chinese terraces on the lower levels are recommended for trial. There is
considerable variation in the slope and soil of the land bordering the swamp. There cannot
therefore be absolute uniformity in the use to which lot holders put their uplands. It is essential
that before any general increase in cultivation of the uplands is permitted, levels be taken and
that strips running the whole length of the swamp and through each lot holders upland be
marked out. The t3^e of land use for each strip should then be defined. The making of an
approach road not on the contour should be remedied.
418. The success with which the layout on the uplands v/ill be completed depends on
each strip being dealt with simultaneously by all lot holders. It would seem unwise to
encourage any move on to the uplands until the majority are really ready to make a concerted effort
and a land use programme has been laid down for each one. Kamakwie points out the necessity
for survey not only of the swamp but the surrounding upland area when any swamp clearance
scheme is planned.
419. The Soil Chemist is understood to be of the opinion that the fertility of the swamp
is declining. Good responses have been obtained on the model lots by applications of phosphatic manures, and it is felt that fertility could be further improved by more efficient and
intensive dry season cultivation. It is also understood that the Soil Chemist has reported
very unfavourably on the chances of future production on the uplands. This being so, we
can only point out their apparent similarity to large areas throughout Sierra Leone.
DISTRIBUTION OF LABOUR IN THE FAMILY AND THE FARMERS CALENDAR OF WORK, f

420. " Household duties are performed during the relatively slack periods in the farmers
calendar : i.e. in the dry season months (January to April) and in the months of heavy rain
(August to September). During the dry season, the farmer carries out house-building, thatching
and repairs, and in some areas collects reeds for mat-making during the rains. Palm fruit
is cut during the dry season during which period palm oil is prepared by the women, and the
nuts are dried and stored for cracking during the rains.
Distribution of Labour in the Family.—The men do the heavy work on the farm, such
as "brushing" upland farms, clearing and digging swamp farms, cutting oil-pahn fruit. They
cut the grass or pahn leaf thatch and house poles and erect the house.
* A specimen of the rules relating to Swamp Clearance Schemes as carried out in the Northern Province is
given in Appendix IV.
t This section is extracted from Sierra Leone Agricultural Notes. No. 17. Deighton V. C. & Mackenzie A. Fi
1947, " F a r m e r ' s Calendar".
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The women do the lighter farm work such as weeding (in which they may be assisted by
the men, especially on swamp farms). They prepare palm oil and do the mudding of the house.
The women and girls clean the rice for sale or consumption, and also prepare cotton for
weaving.
The children assist in lighter work and have a special job in bird-scaring when the crop
is ripening.
The whole family assists in the harvest and in much of the preparation of certain crops,
particularly threshing rice and cracking palm kernels. Friends and relations combine in brushing the farms and in harvesting : in some cases a large area will be cleared by a combination of
families (usually village units) and the area will be subdivided, after burning, into individual
farms.
The men usually undertake the transporting (head loading) of crops to the market for
sale, and this sometimes entails a considerable journey to the trading centre. The women deal
with the transport and marketing of vegetable crops. "
The farmer's calendar of work is as follows :—•
JANUARY:
Upland Rice Farms.—Selection of bush continues, and brushing starts in the second
half of the mionth. The harvest of bulrush millet and guinea corn grown in last
year's rice farms is completed : this is the main harvest month for these two cereals
in the South.
Inland Swamps.—Rice harvesting continues and is more or less completed this month.
Sweet potatoes and cassava are planted in swamps from which the rice has been
harvested.
Tidal Swamps.—The bulk of the main rice crop is harvested this month.
Ginger.—Main harvest this month.
Groundnuts.—In the North, the harvesting of the ordinary long-duration crop is completed during January. In the South, the second crop of the short-duration (Kono)
variety is harvested.
Yams.—Harvesting is general.
Coffee.—Harvesting of the main crop continues.
Oil-Palm.—Fruit bunches harvested. Palm oil prepared.
General.—Crops are carried to market.
FEBRUARY:
Upland Rice Farms.—Brushing is in full swing, except in the grass and low bush
areas of the Northern Province where operations do not start until April or May.
Inland Swamps.—Planting of sweet potatoes and cassava continues.
Tidal Swamps.—Main rice harvest more or less completed this month.
Ginger.—Harvesting finishes. Preparation of crop continues.
Yams.—Harvesting continues.
Coffee.—Main crop harvest more or less completed.
Oil-Palm.—Fruit bunches harvested. Palm oil prepared.
General.—Crops are carried to market.
MARCH:
Upland Rice Farms.—Burning begins. Brushing continues.
Inland Swamps.—Early brushing starts. Planting of sweet potatoes and cassava
in swamps is completed. In the flooded grasslands of the Bum-Kittam area, a second
rice crop in being sown.
Tidal Swamps.—^Hoeing and/or weeding commences where weeds (kire-kire grass)
are plentiful. In certain areas, nurseries are sown towards the end of March. New
mangrove clearing is carried out.
Ginger.—Preparations continue.
Groundnuts.—Preparation of early farms begins.
Oil-Palm.—Fruit bunches are harvested.' Palm oil prepared.
General.—Crops are carried to market.
APRIL:
Upland Rice Farms.—Burning continues. If burns are unsatisfactory owing to unfortunate incidence of rain, the unburnt sticks must be gathered into heaps and burnt.
Brushing continues especially in the forest areas in the South-east: elsewhere apart
from the Northern ProviiTce it should be finished by the end of March.
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Moistland Rice Farms.—-In certain riverain areas, especially along the Taia-Jong
Tabe and Sewa rivers, short-duration rices are sown in April and May : these rices
are also sown in small depressions on upland rice farms. This rice will mature in
late July and August, but may be partially destroyed if floods occur in early August.
Inland Swamps.—Brushing and clearing continues. Some early broadcasting starts
this month : this depends on the suitabihty of the weather. Harvesting of sweet
potatoes from inland swamps starts.
Tidal Swamps.—Weeding by hoe in preparation of farms continues. Some dry-land
rice nurseries are prepared, and there is some broadcasting in the Little Scarcies.
Raphia swamps are brushed.
Fundi.—Farms are prepared. Sowing may begin in late April, if rainfall is sufficient.
Ginger.—Farms are prepared.
Groundnuts.—Farms are prepared. Sowing may begin if rainfall is sufficient, in late
April.
Yams.—Planting begins.
Palm Oil.—^Preparation of palm oil continues.
General—Crops are carried to market.
MAY:
Upland Rice Farms.—Preparation of late farms continues. Re-burning is carried
out if necessary. Sowing is general.
Moistland Rice Farms.—Sowing is completed.
Inland Swamps.—Clearing and digging. Direct broadcasting of seed begins. Har.. vesting of seed potatoes in swamps continues. Nurseries are prepared and sown for
long-duration rices such as Kavunginpoothala.
Tidal Swamps.—Farm weeding and preparation of nurseries.
Fundi.—Sowing in general (crop confined to the North).
Ginger.—Preparation of farms continues. Planting begins.
Groundnuts.—Somng in general progress.
Yams.—Planting more or less complete. (Crop chiefly in the North).
Cassava.—Harvesting and replanting upland cassava especially in Port Loko District and Colony.
Oil-Palm.—Preparation of palm oil continues.
JUNE:
Upland Rice Farms.—Sowing general. Brushing and burning still continue in the
Northern Province and in the forest areas of the South-east, though some farms here
are being sown.
Inland Swamps.—Broadcasting of rice is more or less completed. Preparation of
farms for transplanting. Harvest of cassava and sweet potatoes in swamps is in full
swing and is more or less completed this month.
Tidal Swamps.—Farm digging continues. Nursery preparation and sowing.
Ginger.—Planting continues.
Yams.—Staking carried out.
Cassava.—Harvesting and replanting upland cassava especially in Port Loko District
and Colony.
JULY:
Upland Rice Farms.—Sowing continues in late-burnt farms in the South-east. Elsewhere, weeding is general.
Moistland Rice Farms.—{See April to May). The harvest starts in the second half
of July.
Inland i'wamp.s'.—Preparation of farms and transplanting of rice seedUngs from the
nurseries in full swing.
Tidal Swamps.—Preparation of farms and transplanting of seedlings from the nurseries
is just starting in the Scarcies: in Bonthe District this is the main transplanting month.
The last rice nurseries are prepared and sown in the Scarcies.
Fundi.—The harvest starts late July.
Ginger.—Weeding.
Groundnuts.—Harvest of the short-duration Kono variety starts late July.
Oil-Palm.—Palm kernel cracking.

50
AUGUST:
Upland Rice Farms.—Weeding continues.
Moistland Rice Farms.—Harvest in full swing
(Floods in August may destroy much of the crop on the river flats before it can be
harvested.
Inland Swamps.—Weeding is general.
Tidal Swamps.—This is the main month for transplanting in the Scarcies.
Fundi.—Harvest in full swing. Some second sowing often done.
Groundnuts.—Harvest of the short-duration Kono variety is general.
Oil-Palm.— Palm kernel cracking.
SEPTEMBER:
Upland Rice Farms.—No work, as a rule.
Moistland Rice Farms.—Harvest completed.
Inland Swamps.—No work, as a rule.
Tidal Swamps.—Completion of late transplanting in the Scarcies.
Fundi.—^Harvest more or less completed this month. Some re-sowing.
Groundnuts.—Harvest of Kono variety more or less completed this month. Second
crop often sown.
Ffl/n.y.—Re-ridging.
Cocoa.—Some harvesting starts late September.
Coffee.—Some harvesting of the intermediate crop.
Oil-Palm.—Palm kernel cracking.
OCTOBER:
Upland Rice Farms.—Main harvest starts and is in full swing by the end of the month.
Inland Swamps.—Harvest of early rice crop, including the crop from the Bum-Kittam
area.
Tidal Swamps.—No work, as a rule.
Fundi.—Some re-sowing of farms may be done.
Cocoa.—Harvesting and fermenting.
NOVEMBER:
Upland Rice Farms.—Main harvest more or less completed by the end of the month.
Inland Swamps.—Harvest of early rice varieties continues.
Tidal Swamps.—Harvest of early rice varieties begins.
Fundi.—^Harvest of second sowing starts.
Groundnuts.—General harvesting of the main crop.
Cassava and Sweet Potatoes.—Main upland harvest starts. Cassava is planted on
harvested upland rice farms.
Cocoa.—Harvesting and fermenting in full swing.
DECEMBER:
Upland Rice Farms.—Harvesting of late planted and long-duration varieties completed
this month. December is the main month for harvest of guinea corn, bulrush millet
and benniseed, which is interplanted in the upland rice farms.
Inland Swamps.—Harvesting of the early rice varieties is completed this month. The
harvest of the main crop starts. Cassava and sweet potatoes are planted in harvested
farms.
Tidal Swamps.—Harvesting of early rice varieties completed. The main crop harvest
begins in the Scarcies: in Bonthe District the main crop harvest is completed during
December.
Ginger.—Harvest starts.
Groundnuts.—Main crop harvest completed.
Yams.—Harvest starts.
Cassava.—Harvesting and replanting of upland cassava.
Cocoa.—^Harvest more or less completed by the end of December. Fermenting and
drying continues into January.
Coffee.—Main harvest starts.
General.—About the end of December and early January, bush is inspected and new
farm sites chosen, this is often combined with visiting friends and relations. Crops are
transported to market."
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IMPLEMENTS

421. The local farmer uses four main implements.
These are:—
(a) The Native Axe.—This is wedge shaped with a spiked back which fits into a wooden
handle. The cutting edge rarely exceeds 4". This is used for cutting down
heavy tree growth.
{b) The Cutlass {or Matchet).—This is usually made of soft steel and is of heavy pattern.
It is used for cutting small trees, grass or heavy weed growth.
(c) The Native Hoe.—This is a Hght implement with a curved flat blade. It is wedge
shaped in outUne. The end is spiked to fit into a short handle which rarely
exceeds 15" in length. The size of hoes varies to some extent with the locahty
and the work to be done. In the farm bush areas of the South, and for upland
rice farming generally, hoes with blades about 3 to 4" wide, and 4 to 5" long are
used. Smaller hoes, usually blades which have been worn down, are often used
for burying seed and scratching up light weed growth. In the North, particularly
in Temne country, a large bladed hoe is used to prepare the heaps upon which
cassava, sweet potatoes and other crops are planted on the upland and for all
heavier work in the swamps.
{d) Fire.—The reasons for the use of fire and its effects have already been explained.
CROP CULTIVATION AND EROSION ON THE UPLANDS

422. In general, as the bush fallow decUnes the greater is the variety of crops grown,
the more is the soil cultivated in their production, and the greater is the incidence of local
erosion. With the exception of the Temne method of planting on heaps, the cultivation of the
soil is generally restricted to a light hoeing—not deeper than 2 to 3"
423. Weeding is generally confined to that required to give the crop a good start in
life. After cultivations and weeding are confined to the minimum. Once a crop is established
a fair cover to the ground is maintained. Any reduction in yield due to weed competition is,
over a period, probably more than compensated by a reduction in the loss of soil structure
which would result from increased clean weeding and after cultivation.
424. The practice of cultivation on heaps is spreading throughout the country as
production of root crops, such as cassava and sweet potatoes, in special farms increases. Such
root crops respond to a loosening of the soil, while burial of grass and weeds maintain yields
over longer periods of cultivation. Early weed growth is ehminated, and planting on heaps
facihtates the disposal of surplus water with the minimum damage to crops. No regular pattern
is followed when heaps are made. The size and shape varies with the size, strength and
mood of the cultivator.
425. This method of cultivation, on sloping land, does not reduce soil wash. It may
actually increase it since a greater area of soil is exposed than on a flat surface. Soil wash is,
however, checked to some extent by the irregular flow of water between the heaps. This
avoids concentration at any point and reduces the chances of local guUeying. The damage
caused on sloping land is probably no greater than it would be if ridges were made across the
slope without any arrangement for disposal of surplus water to minimise soil wash. This aspect
is not considered by the native farmer who is concerned only with the disposal of surplus
water in relation to avoiding damage to his crops. With the intensity of Sierra Leone's rainfall,
water inevitably accumulates in and eventuaUy breaks through any isolated series of ridges
made across slopes.
426. On steeply sloping land, on the hills round Kabala, the practice of making ridges
down the slopes for cassava and sweet potato-planting is increasing. This is probably done
for convenience; to do this being easier on land of such a slope (20 per cent or more) than making heaps. It facilitates the disposal of surplus water with the minimum damage to crops.
The only solution to the problem of erosion on this type of land is the prohibition of the cultivation of annual crops.
427. In upland rice farming the complete removal of the vegetation during the dry
season leaves the soil exposed to the first rains. These are always severe. The soil is never
disturbed more than is necessary to sow the seed and remove weed growth, and therefore
exposure of it to the forces accelerating breakdown of structure is to some extent limited.
428. Erosion is further limited in gravelly soils which occur over much of the country
by the rapid formation of an " erosion pavement " of pebbles on the surface. These absorb
the kinetic energy of falling raindrops, thereby preventing extensive breakdown of soil structure.
This is an important limiting factor to much greater erosion in all types of upland farming.
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429. Erosion may be severe on any lands of any appreciable slope, particularly where
soils are very sandy. Gulleying is not appreciable, due mainly to the presence in the ground
of the bush roots, as the land is not stumped when farms are made in the bush. Erosion in
upland rice farms in the savannah areas is probably greater than in bush areas. Tree roots
are less numerous and the land is more deeply cultivated when the roots of grasses such as
Chasmosodium spp. or Pennisetum purpureum are dug out. In addition running grass fires are
common on such land, and the general exposure of the ground for more prolonged periods
following these fires must inevitably reduce the abiUty of the soil to maintain structure.
430. The distribution of upland farms scattered over the country results at present
in local sheet erosion of varying extent depending on soil and slope. Lowdermilk* found
erosion was not nearly so serious as he had been led to beUeve before seeing it and he was of
the opinion that the danger at present was potential rather than actual. While we consider
that the danger of severe erosion has passed from the potential into the actual phase in many
localities, it must be remembered that this is a comparative statement by a world expert who
has seen erosion in many countries and in many forms. It is, however, no cause for complacency. Sheet erosion is taking place over most of the country, particularly on steep slopes,
and is increasing in extent and intensity as fallows decline. At present, in most of the
Protectorate, the danger still lies in the fact that the continuation of present methods of upland
farming will inevitably lead to deterioration in soil conditions, similar to that which has already
occurcd in most of the Colony.
431. The effects of continued cultivation on fallow vegetation, and its ultimate degradation to annual grasses or lalang in overcultivated areas have been pointed out. The inability
of any soil, particularly in the climate conditions of Sierra Leone, to withstand such treatment
is obvious. Leaching of plant nutrients in the soil increases as cultivation becomes more
intensive, while as fallows decrease the natural vegetation becomes so degraded that fertility
can no longer be restored and soil structure is lost.
432. The results of the growing of certain crops, particularly groundnuts and fundi
have been pointed out. The relative damage done by the main crops, under present farming
systems is assessed on the accompanying chart.
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* Lowdermilk W.C. I 949. A brief Report on general fiadings for Sierra Leone and the Gold Coast page 4.
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AGRICULTURAL DEVELOPMENT

433. Present systems of land use and trends of development have been outlined. Any
recommendations for their improvement must be based on the following considerations:—
(1) Far more information is required regarding soils and water conditions. (See
paragraph 824).
(2) No appreciable change in the extent of upland farming can be contemplated until
there is much greater increase in swamp development. Recommendations
regarding this are discussed in paragraphs 398 to 419.
(3) No major developments in animal husbandry, grassland improvement or mixed
farming can be envisaged until the cattle population becomes more settled.
Recommendations regarding this are discussed in paragraphs 495 to 511.
(4) It must be accepted that the bush fallow in one form or another must remain the
basis of upland farming until a more effective method of maintaining fertility
has been found.
434. It is clear that, even were we in possession of the necessary facts, we could not
substitute one farming system for another. Improved farming can only evolve as appreciation
of the problems involved and desire to change by the farming community, increases. Any
steps that can be taken to elfect improvements in the present systems of farming are therefore of
importance.
Methods of Maintaining Fertility.
435. Grass fallows.—^Although we have recommended measures for its general preservation, the bush on all land suitable for arable farming, except where specially protected, will
eventually be replaced by grass. Farming systems must therefore depend to a large extent
upon a grass fallow for maintenance of fertility. Already this is the case in much of Sierra Leone.
436. Initially we cannot expect a fallow to be planted, and therefore the best use must
be made of the natural grasses. It is also probable that without the associated use of livestock,
compost and artificial manures only low productivity could be maintained, even with long
fallow periods. In view of the climatic conditions and the poor upland soils in Sierra Leone we
capnot at present envisage any farming sys tem on the higher levels of arable land in which, even
with the most favourable treatment, reasonable productivity could be maintained with a fallow
period of less than at least twice the number of successive years of cropping. For more intensive
and sustained production we can only look to alluvial land.
437. The success in East Africa, particularly in Uganda, of the use of grass leys in
maintaining soil structure and restoring fertility is of great significance. Tempany* quotes
Nyasaland experience as strongly favouring a combination of Elephant grass {Pennisetum
purpureum) and Pigeon peas {Cajanus indicus) as a cover during resting periods. Pigeon
peas and Elephant grass or Chasmopodium spp. are common fallow vegetation on old rice
farms in some parts of the North of Sierra Leone, particularly in the Limba chiefdoms of
Koinadugu District (j'ee paragraph 270). The increase in Pigeon pea production is a trend to be
encouraged. It is felt that this crop is one which must assume greater importance in Sierra Leone.
438. " Since 1944, various grasslands trials have been in operation to ascertain the
most suitable grasses for fallows and the best system of management in conjunction with the
keeping of cattle."!
Although much information has been obtained and the superiority of Guinea grass
{Panicum maximum) over Elephant grass {Pennisetum purpureum), both for grazing and cut
fodder, on the uplands at Njala, has been confirmed, we have as yet Httle indication of the
relative value of various grasses in systems of management in conjunction with crop production.
439. The necessity for expansion of this work is urgent, and more information is
required regarding the value of grass fallows in farming systems without, as weU as with,
the association of livestock.
440. Green Manures.—^Tempany points out the conflicting results obtained from
green manuring. Green manuring under African conditions, in itself, does not appear to have
been generally effective as a means of maintaining soil structure. In this connection the following extract is noteworthy:—
" The experience of members of the committee varied concerning the value of green
manures, particularly leguminous green manures, as against grass leys, but they
noted with interest the use in French territories of sorghum or other bulky graminaceous crops for green manure in association with cotton production. In this
* Tempany H . A. The practice of Soil Conservation in tiie British. Colonial Empire, 1949.
t Annual Report of the Department of Agriculture, 1948. Page 11.
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connection the Committee desires to record that experience has shown that in some
territories the adoption of green manurmg as general practice is dependent upon
some form of mechanisation, including mechanical motive power, for the ploughing
in of bulky green manures."*
This rather than the evidence of the natural humus cycle in old sacred groves provides
a sounder basis for Lowdermilk'sf suggestion that:—
" we must have big plows drawn by tractors to turn under heavy stands of leguminous
cover crop to see what can be done."
441. Animal Manure and Compost.—^The use of animal manure, compost and household refuse is of great importance as a soil conservation measure, in maintaining fertility.
While their value may be appreciated in some places where intensive gardening takes place,
the present nature of farming practice limits their general production and use. At present on
most of the more heavily cropped land returns are considered adequate for the effort involved.
If not, more land is usually available.
442. Any scheme for the production and use of compost including the use of night soil,
is to be encouraged, particularly in gardening practice and dry-season vegetable growing in
swamps. Here farming practice is most stable, and therefore the value of manuring most
likely to be appreciated. Far greater use could be made of our local resources, but until
farming becomes more stabilised and land values change the use of manures and compost
is unlikely to become more general practice.
443. The effectiveness of farmyard manure of the average tropical type and compost,
by themselves, is so likely to be diminished by rapid oxidation that the dressings required to
maintain fertüity and production are likely to be uneconomic. This has been found to be
the case on the poor upland soils at Newton. J
444. Artificial Manures.—-Trials with artificial manures have only recently started in
Sierra Leone but already there are promising indications of their success, particularly in the
application of phosphatic manures to swamp soils. That their use must become part of future
agricultural practice is inevitable. There is no reason, however, why they should not be used
in present practice provided:—
(a) Satisfactory results have first been obtained by experiment.
{b) Satisfactory methods for their storage, distribution and application have been
worked out.
(c) Their use is an economic proposition.
445. Regarding the use of artificial fertiüsers the following statements^ are pertinent:—
" The Committee draws attention to the experiments which have been carried out
in Nigeria to develop a placement planting technique. This work appears to open
up the possibiUty of the greater use of artificial fertilisers by peasant farmers in
areas where the cost of carriage and difficulties of distribution prohibit the use of
the large quantities of fertiüsers required for broadcast apphcation."
" The Committee is of the opinion that the use of artificial fertüisers may often
be an economic proposition, but emphasises that their employment should not be
at the expense of the use of organic fertilisers and practices aimed at the building up
of the humus content of the soil."
" The Committee considers that the practicabiUty of using fertilisers to stimulate
the growth of green manures and grass leys with a view to bringing about a reduction
in the period of fallow should be further studied "
446. Mulching.—The necessity for the burning of cut vegetation in current farming
practice was pointed out in paragraph 190. Nevertheless, the use of such material in the form
of a mulch may be of great value in growing perennial crops.
447. If vegetable matter is allowed to decay on the site of clearing, the early losses of
mineral constituents and nitrogen are largely avoided and these are gradually returned to the
soil under conditions whereby they stand every chance of being assimilated by a growing crop
or cover. II
448. Another value of a mulch is in soil and water conservation. The loss of soil
structure caused by the battering effect of heavy rain, and consequent clogging of pore spaces
with the finer soil fractions is avoided. * * Again the application of a mulch will considerably
delay the drying out of soil when the rains end.
* Extract from the Report of Committee " A " a t the Indigeuous Rural Economy Conference, Jos, 1949.
t Lowdermilk W.C. 1949. Brief report on General Findings for Sierra Leone and the Gold Coast. Page 5.
X Annual Report of the Department of Agiiculture, 1948. Page 23.
§ Repoit of Committee A, Indigenous Rural Economy Conference, Jos, 1949.
II See Corbet, A S. Biological Processes in Tropical Soils.
** See Martin, W. S. Mulching with grass and plantain trash and its effect on crop and soil conditions. E . Afric
Agric. Journal (4), 1935. (Pages J40-144).
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449. Bananas are a crop which benefit considerably from mulching. Martin* in East
Africa found that mulching was beneficial to coffee. Observations in Sierra Leone suggest that
oil-palm plantations in some cases have depended on the effect of cut vegetation for their
initial growth.
450. An important consideration in the use of mulches is the danger of termite damage.
In this connection the effects of various species of termite require further investigation. (See
paragraph 542). There is also the danger of fire.
451. In the establishment of plantations of forest trees and tree crops such as oilpalms both the " taungya " and the " natural decay " methods have their own advantages.
The former is cheap and has the advantages associated with burning which have been described
in paragraph 190. The latter is more difficult to carry out but in the long run may be worth the
extra trouble. The relative merits of the two methods require investigation.
Mechanised Cultivation.'\
452. It is only a matter of time before tractors are imported for sale in Sierra Leone.
At present we have limited experience of them.
453. " In the Scarcies, in 1947 it was shown tliat a wheeled tractor was unsatisfactory
for swamp cultivation, since even if the surface appeared dry and hard the machine
continually broke through this outer crust and became bogged down. Costs were
therefore excessive and the work was slow. Early in 1948 a T.D.6 diesel engine
crawler tractor from the United States of America arrived, after a long delay. This
was used at Rosino after a prehminary trial at Rokupr and proved a success so long
as the caterpillar tracks were kept out of the open furrows. A Ransome's 3-furrow
motrac plough was used, followed by two disc harrowings. The operations were
completed with the minimum of stoppages and a satisfactory seed-bed was produced
over 48 acres at an operational cost of £1 8s. 9d. per acre. Additional mechanised
equipment tried out during the year was MacCormick-Deering power drive reaper
and binder and a Ransome's Pigmy threshing machine. The latter operated successfully but the former has not yet been fully tested."
454. At Subu, on the Waanje flooded grassfields, a small British Anzani horticultural
tractor has been found to be uneconomic on this type of land. At Musaia ploughing and harrowing level areas of upland has been carried out successfully, using a Fordson tractor.
455. We reaUse that tractors and equipment of the type required have so far not been
easy to obtain and that further supphes are being ordered for trial. We attach the greatest
importance to this, and recommend that trials of as great a variety as staff and equipment
permits be carried out as soon as possible.
456. Land is cultivated at present in several areas (e.g. the flooded grasslands and bolis
in the Northern Province) where a tractor could be used with safety. On such land, the time
available before the heavy rains, and the growth of grass and weeds are limiting factors to
production. The use of the tractor on such land would provide valuable information and
experience, as well as assisting local farmers to increase the acreage cultivated.
457. We would suggest that a visit by a member of the staff of the National Institute of
Agricultural Engineering to study conditions in Sierra Leone would be of great value. As
nearly all agricultural implements of importance are tested at this Institute, the advice of a
member of the staff, with a knowledge of our local conditions, would be of great value when
machines are being ordered for trial.
LIVESTOCK

458. Map No. 10 shows the approximate distribution of livestock in Sierra Leone.
The total numbers are approximately as follows. The figures for cattle, sheep and goats are
obtained from a census made in 1948 and 1949, by the Veterinary Department. It is considered
that the numbers of sheep and particularly goats are considerably more than the figures stated. §
Cattle
..
..
Sheep
Goats
Pigs
Poultry (estimate)

..

..

..

57,717
9,540
21,027
3,069
500,000

* See Martin, W. S. Mulching with grass and plantain trash and its effect on crop and soil conditions. E.Afric.
Agric. Journal (4), 1935. (Pages 140-144).
t The use of ox ploughs in Sierra Leone is discussed in paragraph 484.
; Annual Report of the Department of Agriculture, 1948. pages 16.
§ See Annual Report of the Veterinary Department, 1948 pages. 10 & 11.
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459. Cattle*—The cattle of Sierra Leone are said to be hybrid between Bos taunts
and Bos aegypticus. They are a dwarf variety known as N'dama. Their colour varies considerably. Local cattle owners prefer buflf-coloured cattle and the theory is held by some that
these are most resistant to disease.
460. In the past there have been periodic fluctuations in the cattle population of the
country, largely due to outbreaks of cantagious bovine pleuro-pneumonia. An outbreak of
rinderpest occured in 1949 but this is thought to have been the first for very many years. The
local cattle appear to have developed a high degree of resistance to trypanosomiasis, though
overwork has been found to cause a breakdown of this resistance in draught oxen.
461. Cattle owners in Sierra Leone can be divided into three distinct classes:—
(i) Chiefs and Members of Local Tribes.—Herds of any size owned by Paramount
Chiefs or others of any tribe except Mandingoes are usually put under the care of
Fula herdsmen. These herds are largely kept for prestige or ceremonial purposes.
Small numbers of cattle are kept by individual members of other tribes in
the savannah areas, particularly Korankos, Konos and Limbas. Such cattle
amount to a very small proportion of the total number of those kept in Sierra
Leone.
(ii) Professional Cattle Dealers and Drovers.—^These are mainly Fulas who operate
between French Guinea and this country, and their main object is the sale of
bullocks and young bulls for slaughtering. These men provide the bulk of
Sierra Leone's meat supply. It is estimated that 10,000 to 15,000 cattle are
imported annually for slaughter.
(iii) Settled or Semi-nomadic Fulas and Mandingoes.—Most of the cattle in the country
are owned by such men who are concentrated in the Northern Province. Herds
of between 50 to 100 head are most common but there are much larger ones.
462. Settlements are located where pasture and good water are available. In genera
the Mandingoes are almost all permanently settled but, although there are many more or less
permanent Fula settlements, their cattle herds move about more frequently.
463. Large numbers of Fulas are said to have migrated into Sierra Leone about 30
years ago, and in 1921 particularly large numbers of cattle passed into Sierra Leone via
Koinadugu District.
464. In general the movements of Fulas and their cattle are dictated by the seasonal
supplies of grazing and water and to some extent by the demands, in cash or cattle, of the local
chiefs and people. These are often excessive but so sometimes are the crimes of wandering
Fulas. Herds may remain until an area is grazed out. Reference to the effects of grazing on
vegetation is made later. If adequate grazing and water is available throughout the year and
the relations between a Fula and the local chief are amicable, the Fula may remain indefinitely
or until his nomadic instinct prompts him to move.
465. There are, however, large movements of cattle from one chiefdom to another
from time to time due to the extortionate demands made on the cattle owners. This often
results in a too heavy concentration of cattle within a particular area. From the Agricultural
point of view any concentration is dangerous. Being taxpayers the cattle owners are permitted
the free run of farming land, and being transitory they appear to have even less than the usual
respect for it.
466. Permanent settlements of Fulas and Mandingoes largely occur in chiefdoms
where communal land tenure exists and population is sparse. Special towns grow up, rights over
farming land are recognised and farming largely follows the local pattern.
467. Large fenced-in gardens attached to each house are a feature of such towns.
During the dry season when there are no crops in the ground, the cattle are allowed into the
towns and move about freely in the gardens. They are left at night or tied to posts in the open
spaces before the houses. This brings flies but improves the fertility of the gardens, in which
excellent crops are grown every rainy season.
468. During the rains the cattle are taken out and kept in " warris " (fenced enclosures)
away from the town and rice farms. They are driven out to pasture during the day and penned
up at night. New warris are made periodically and crops are grown on the sites of the old
ones. Calves are not generally allowed to run with their mothers but are kept penned up or
tethered. They are allowed to suckle in the morning and evening when the cows are mUked.
* General references. Report from the Provincial Superintendent of Agriculture, Northern Province t o t h e
Director of Agriculture, 1927. Best J. H. B., 1941. Report on a visit to Sierra Leone. McBurney D. A.,
1946. Teko Livestock Farm. Sierra Leone Agricultural Notes, No. 11.
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469. Generally semi-nomadic Fula herdsmen cultivate the land only in the vicinity
'Of their current settlement. They never make large farms or go far afield. Cattle rearing
is the chief business of these people and they are largely dependent upon their herds for a livelihood. Farming is merely a subsidiary occupation and cassava and fundi are the main crops
grown. It is often very intensive around settlements and the land is left in poor condition
by the time a move is made.
470. In general, cattle exist on grazing alone. No concentrates or roots crops such as
cassava or sweet potatoes are fed. No attempt is made to grow crops or store residues such as
groundnut tops or sweet potato vines for fodder. The superiority of certain grasses over
others for grazing is appreciated, however, and Andropogon spp. are generally esteemed.
• 471. Supplies of grass are maintained in the dry season, to a large extent, by burning.
Cattle are then taken from the higher ground to low-lying moister areas and tend to concentrate
near rivers. Lack of grazing and water suppUes during the dry season are the main problems
of cattle keepers in Sierra Leone, and are ones which must be solved if large scale expansion is
contemplated. Various grasses, indigenous and introduced, are being tried out for grazing
or as cut-fodder by the Agricultural Department.*
472. No stall-feeding or manure-making is carried out. While its value is appreciated and some finds its way or is put into gardens, much manure is wasted. It is used to a
large extent for daubing houses since it gives a firm and weather-proof finish.
473. Milk is sold and has a high market value. It is often sold sour. Alternatively
Fula butter (boiled skimmed cream) is made and sold. Hides are used locally for shoe-making
and various purposes. There is no organised industry which deals with preparation and
marketing.
474. Limited selective breeding is practised by cattle owners. Good buUs may be
kept for a number of years but generally young bulls are preferred. Castration is fairly widely
practised but there are generally more than enough entire male animals in any herd.
475. Milk yields are poor. There is seldom more than a quart left for the owner after
the calf has been satisfied. The response to selection, improved feeding and management
is however clearly indicated in Table II. t
TABLE II
Total
Milk Production
Year

Average
Per Cow
Per Lactation

Total
No. of
Cows
Milked

Average
No. of
Cows
Milked

Average
Length
of Lactation

Average
Birth
Weight of
Calves

..10,1361b.
26
8
152 days
1944
390 lb.
30.3 lb.
1945
..12,356,,
722 „
16
9
203 „
34.1 „
1946 '
..13,955,,
1,077 „
18
8
337 „
35.0 „
1947 •
..15,925,,
1,108 „
18
9
294 „
35.4 „
1948
..16,917,,
1,225 „
21
10
285 „
38.1 „
The Butter fat content of the milk is high, being at least 6 per cent and often higher.
476. Cattle Pests.—The position regarding tsetse fly has recently been described in
detail by Nash.J Reference is made to this in paragraphs 629 to 635. Other flies particularly
Stomoxys spp. and Tabanids are extremely troublesome and responsible for considerable loss
in local herds. Ticks are present but have not yet given rise to major problems of disease. The
annual grassfires do much to restrict their increase.
477. Present Cattle Industry.—In general, the cattle industry in Sierra Leone would
appear to be a singularly uneconomic one. It is estimated that not more than 3 per cent of
the total head of cattle resident in the country are sold for slaughtering annually. It is impossible
to provide accurate details. Slaughter-house returns do not determine origin and no account
can be made of numbers slaughtered in the villages. Figures quoted in the 1948 Annual
Report of the Veterinary Department suggest that, despite the outbreak of pleuro-pneumonia,
there was a substantial increase in the numbers of cattle kept during the period 1942-48.
478. Most of Sierra Leone's local meat supply comes from French Guinea and 10,000 to
15,000 head are imported annually. Imports from elsewhere of tinned and refrigerated meat
and milk in 1948 amounted to 231,000 lb. and 426,160 lb. respectively.
479. Cattle owners in Sierra Leone, in general, sell only to provide for their immediate
needs and regard their herds as a bank reserve. From the country's point of view, this represents
a considerable block of idle capital. The matter, however, does not end there since the cattle
population and their owners represent a greater annual drain on the country's natural resources
than the return which they provide in terms of beef slaughtered or milk products sold.
* Deightoq, F. C. (1944) Pasture and Fodder Plants Sierra Leone. Sierra Leone Agriculture Notes, No. 6,
t Records of the milk herd on the Government Livestock Farm. Annual Report of the Department of
Agriculture, 1948, Page 20.
X Nash. T. A. M. (1948) Tsetse flies in British West Africa.
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Effects of Cattle Grazing on Soil and Vegetation.
480. Grazing by cattle tends to reduce grass and favour tree growth. If, as in most
areas, there is a reasonable amount or regeneration of tree species present, moderate grazing
enables the trees to grow up and eliminate grass in about ten years. Not only do the cattle
directly reduce the grass by grazing but also lessen the effects of fire by reducing the tall grasses
to separated clumps. Where cattle graze in Chasmopodium, for instance, the trampled grass
and separated clumps dry out very quickly and may be burnt as early as November; after that,
continued grazing favours tree growth.
481. Although, generally speaking, there is ample grazing for the numbers of cattlekept at present, over-grazing occurs locally in those chiefdoms where cattle are plentiful.
The effects of over-grazing are particularly noticeable on the hills in the Sinkunia-Falaba-Ganya
area, where Fulas concentrate their cattle during the rains. Intensive grazing and trampHng
and the cutting of trees reduce the vegetative cover to a minimum. The more palatable grasses
such as Andropogon and Chasmopodium are eliminated and grasses such as Hyparrhenia,
are encouraged. Other trees are eliminated in favour of species such as Lophira. The main
reason for the practice of taking cattle on the hills in the rains appears to be that they keep
healthier there.
482. It is often asserted that an increase in the cattle population would bring about
an increase in the fertility of the land. This is questionable under present conditions as the
manure is scattered over wide areas and mostly lost through oxidation and leaching. The only
places where the benefit is apparent is in the neghble areas of the fenced enclosures where cattle
are kept at night. In general, therefore, cattle can be said to have httle effect on soil fertility
nor are they likely to until new and more effcient methods of animal husbandry are adopted.
483. Cattle owners use fire as a means of clearing the debris of dead grass and stimulating fresh growth. This is one of the main reasons for the impracticability of preventing grass
fires {see paragraph 598). The initiation of early burning has been welcomed by cattle owners
as it fits in with their practices, whereas attempts at complete fire prevention did not. In the
long run it may be found that early burning, as opposed to late burning, may cause a shortage
of grazing by encouraging tree growth. However, taking into account the compensatory effect
of shifting cultivation, this possibility is at present extremely remote.
Ox-Ploughing.
484. " Ploughing was first started in different parts of the Northern Province in 1928/29,
as a result of the introduction of ploughs by the Agricultural Department. Some
20 farmers were ploughing by 1929. For various reasons, seemingly inseparable
from plough introduction in West Africa, there remained only eight men ploughing
in 1937. These survivors with one exception at Kabala, were all concentrated in
the Mabole valley in Biriwa Chiefdom just North of Makeni. They were also all
peasant farmers and Mandingo cattle-owners famihar with cattle. During the
war, through lack of ploughs and spare parts and inadequate staff, no particular
attention could be paid to these men. In spite of this they have persisted in their
efforts, and some have purchased ploughs from French territory. By 1946 some
30 ploughs were in existence of which nineteen were actually in use and the area
ploughed was estimated at 170 acres of upland and 100 acres of swamp."*
With more recent sales and distribution of ploughs and spare parts a limited increase in
the acreage ploughed annually may be expected. Ploughing is still largely confined to swamps
and flat land bordering the Mabole River and its tributaries, and is not resulting in appreciable
erosion. Ploughing is done for the preparation of rice and to a less extent fundi farms.
Sheep and Goats.
485. Sheep and goats are kept throughout the country either singly or in small numbers.
They are largely bought and kept for killing on special occasions, and are left to graze at large,
except during the farming season when they are tied up or otherwise controlled. Fula cattle
owners or Mandingoes are the only people who keep appreciable numbers of sheep. Goats are
found in some concentration in the higher bush areas, particularly in Mende country, where
grazing is scarce. They appear to thrive better than sheep. They are not generally milked,
but promising results were obtained when trials were carried out on the Government Livestock
Farm.
486. A general increase in goat keeping might result in immediate benefit. Taking
a long-term view, however, we consider that this may involve serious risks. The final results
of uncontrolled goat breeding are already evident in the form of devastated areas, in many
parts of the world.
• Animal Repoit of the Department of Agriculture 1946, Page 18.
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Pigs.
487. Pig-keeping is confined to the Colony and Mende country although a few are
kept by Konos and Kissis. In the past pigs appear to have been more plentiful, particularly
in the Colony and Kissi country. In the latter, trypanosomiasis, in both humans and pigs, was
responsible for the decline in numbers.
" In 1841 the pig population of the Colony was quoted as 4,713; in 1938 this figure
had fallen to 860 and in 1948 it was down to 500 of which over half were from
Newton stock. During the war the heavy demands for pork and the difiiculty of
obtaining sufficient pig food caused a big decrease in numbers."*
488. The local pig is generally a small, often rangy, long-snouted beast. It has largely
to fend for itself, on free range. It is not regularly or properly fed and is poorly housed. The
Agricultural Department continues successfully to rear pigs of European stock at Njala and on
a larger scale at Newton, for distribution. The development of a sound pig-keeping industry
in Sierra Leone depends upon:—
{a) distribution of good-breeding stock
(b) provision of good housing
(c) satisfactory management and feeding.
489. In the keeping of European and cross-bred stock trypanosomiasis is also an
important factor which must be taken into account.
490. To start pig-keeping on a sound basis, therefore, demands capital which is beyond
the means of most farmers at present. The maintenance of an adequate food supply is an
additional problem. In the Colony little locally produced food can be spared for pigs, while
else where the possibility of cashing crops through stock are not yet generally appreciated.
Poultry.
491. Fowls are kept by most people throughout the country. They are of mixed breed,
small in size and poor egg producers. The eggs are very small.
492. Introduced European stock particularly R.I.R. have been kept with some success
by the Agricultural Department and others. Eggs and breeding stock have been distributied,
but imported stock degenerate fairly rapidly if fresh blood is not periodically reintroduced.
Egg production and size among local stock has been improved in certain localities by crossing
with the imported stock, but the effects again are soon lost if supplies of new blood are not
maintained.
493. Development of the poultry industry in Sierra Leone is entirely dependant upon
disease-control. The population is periodically reduced by serious out-breaks. Bestf mentions fowl cholera, fowl plague, fowl typhoid, fowl pox and fowl spirochaetosis as causing
high mortaUty. Such an outbreak occured recently in 1949.
494. The locaUy established breed of duck, a Muscovy strain, does well and appears
to be less affected by outbreaks of disease than fowls. Ducks are most plentiful in the coastal
belt.
RECOMMENDATION RELATING TO LIVESTOCK DEVELOPMENT

495. It is obviously desirable that all farmers throughout the country should be
encom-aged to keep livestock on a Hmited scale. Any measures which can be taken to this
end deserve recommendation.
496. Cattle are the most important class of livestock in Sierra Leone and therefore the
one demanding first attention. In the present circumstances purely ad hoc measures are not
likely to lead to the rapid development of a sound cattle industry and more far-reaching ones
are required.
Mixed Farming.
497. " We understand mixed farming to mean the employment of animals in a rational
intensive cultivation system in which full use is made of farmyard manure accompanied where possible by composting, green manures and grass leys, and in which
there is also some suitable rotation of crops. In our view mixed farming should
wherever possible involve alternate husbandry, and small stock as well as cattle
should be a feature.".|
We consider that the prospects of estabhshing mixed farming on the unit farm method,
as carried out in Northern Nigeria are at present limited. Any attempt to do so would absorb
staff more urgently required for other matters of more far-reaching importance. Any scheme
with this end in view must wait for a solution to the problems of maintaining fertihty on the
uplands.
* Annual Report of the Agricultural Department, 1948. Page 5.
t Best J. H. B. 1941 Report on a visit to Sieira Leone.
Extract from report of Indigenous Rural Economy Conference. Jos, 1949.
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498. In the small areas (e.g. in Biriwa Chiefdom and near Kabala) where oxen are used'
for ploughing level land or swamps, the adoption of stall feeding and the wider use of manurewould be improvements on present practice. The use of ploughs on such classes of land maybe encouraged but it is questionable if, in itself, it could not be more extensively and efficiently
carried out by small tractors.
499. The most pressing problem is that of establishing a settled cattle population in
Sierra Leone and of defining the areas of their influence. To advocate a pohcy of establishing,
" mixed farmers " before so doing would appear to be premature.
Development of Special Livestock Areas.
500. The areas where cattle are kept in greatest numbers are shown on Map No. 10.
The areas in which we suggest animal husbandry should be a dominant form of agricultureare shown on Map No. 6.
501. The first step is to obtain as much information as possible about these areas and
the stock kept in them. A survey should be made, on a chiefdom basis, with the objects of:—
{a) Assessing the present head of cattle, their distribution and movements.
{b) Assessing the number which present grazing and water supplies will reasonably
support, taking into account the present human population, land use and farming
practice.
(c) Determining if any immediate steps (e.g. the provision of wells), would obviate
seasonal movements of cattle occasioned only by inadequate water supplies.
{d) Determining the potentialities of the area for future development.
502. The next step is to induce the Fula cattlemen to abandon their nomadic habits
and settle permanently with their herds in the most suitable areas.
To do this:—
(a) the cattle owners must be protected from extortion and interference.
{b) Every facihty must be given to settlers to keep their cattle in the areas in which
they settle.
It is equally important, however, that the indigenous people and their interests be
likewise protected from the settlers and their cattle.
503. We consider that this can best be done by declaring special Livestock Areas under
section 8 (m) of the Tribal Authorities Ordinance. These would have to be chosen in consultation with the Chiefs and leading cattle owners, and a set of rules drawn up :—
{a) Defining the area.
(6) Limiting the number of cattle it will carry,
(c) Regulating the number of settlers.
{d) Defining the land which can be used by settlers for farming, and the type of land
use permitted.
504. Once a Special Livestock Area had been declared, as many facihties as possible
should be provided to attract cattle owners to settle in it. These should include :—
{a) Good Veterinary Services.
(6) Well-planned water supplies for both humans and stock.
(c) A measure of independence for settlers in the area, including the selection of their
own headmen.
505. In return cattle owners might at a later stage of development pay an annual tax
per head of cattle. Attention is drawn to the section of Best's* Report deaUng with Livestock
Tax. Restates : " a n annual tax of 1/- per head of cattle would cause no hardship and
would not influence owners to cross the border into French Guinea because the tax in that
country is levied at the rate of 1/6 per head".
Initially the cattle tax collected could be used to provide further facihties for cattle
keeping.
506. Once the cattle industry was established on such a basis it is possible to envisage
forms of development such as:—the erection of permanent warns and stalls; the provision
of cattle dips; the setting up of Government Livestock Sub-stations which would provide the
services of specially selected bulls; the estabhshment of a butter-making industry using travelling
separators; the planting of improved grazing, and generally improved land use involving the
making and use of manure and ploughing with oxen. Until the cattle population is firmly
estabhshed, however, any attempts at one or more of these forms of development will be
unco-ordinated and therefore not fully effective.
• Best J. H. B. (1941) Report oa avisit to Sierra Leone.
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507. The first objective should be settlement, the second production. Settlement by
itself is unUkely to increase the proportion of cattle sold per annum. Therefore the advantages
obtained from settlement must be conditional upon a general increase in the annual sales of
locally produced stock.
508. The setting up of recognised cattle markets is of greatest importance and is
essential if a cattle industry is to be developed. It is considered that Government should be
responsible for any construction involved, the provision of scales and the payment of inspectors
in charge. Markets would be open to all cattle owners and dealers. Any sale made could
be recorded and the animal branded.
509. No compulsion to use the market, to have sales recorded or cattle branded should
be directly employed. With the establishment and use of such markets, encouragement in
the form of bonuses for graded stock can be envisaged, while control of cattle thieves would be
greatly facihtated. Settled cattle owners would, however, be required to produce at tax time,
or whenever called upon to do so, official statements of their annual sales of cattle (i.e. certificates of sale by a Government Market Inspector). It could then be ensured that an adequate
proportion of the total head of stock on which tax was paid was sold annually. The exact
proportion is a matter for future consideration. Initially it might have to be a low one and be
increased annually.
510. It is obvious that great caution would have to be exercised in the introduction of
such measures as have been outlined. The immediate need is for a survey.
511. Veterinary services adequate to meet the requirements of an expanding industry
are essential, and no large scale development in any class of livestock husbandry can be
contemplated until such provision is made.
BEES

512. Bees are plentiful particularly in the savannah areas of the North. Honey is
a major food in and export from most Yalunka and Koranko chiefdoms, and beeswax is sold
to some extent. Grass hives are used and are tied in trees, commonly Parkia biglobosa and
Daniellia Oliveri, from January onwards. The swarm is eventually smoked out, the queen
and many bees being killed in the process.
513. One man may make two hives per day and may put up as many as 30 to 50 each year.
Prices to the producer are about 6d. per bottle, or 12/- to 15/- per 4-gallon kerosene tin. One
tin contains the produce of about ten hives. It is estimated that 20,000 gallons may be exported
from Kabala annually. The honey is very dirty and rather bitter, but there is a great demand
for it throughout the country. As honey production is only carried out by the Northern tribes,
transport costs make the price very high in the South.
514. Efforts have been made in the past to improve bee-keeping. Simple kerosene
box hives fitted with queen-excluder wire were tried. Bees are so plentiful, however, and
swarm so frequently that local honey producers are quite satisfied with the results they obtain
with grass hives. Even if improved hives were available for distribution in quantity, it is doubtful if the effort entailed in using them would be considered worth while. In addition purity
of honey is of no consideration, dead bees and grubs giving it additional relish.
515. Beeswax is prepared and sold if cash is short, but its preparation is so crude that
only low prices are given by purchasers since it has to be reclarified for export. While prices
for honey remain high and it can be so easily obtained, üttle effort will be expended on beeswax
production. Production during the war amounted to about 4 tons per annum but great efforts
were made, mainly by District Commissioners at tax time, to obtain this.
FISH

516. Although not perhaps strictly within the terms of reference of this report, fish
play such an important part in the diet of the Sierra Leone people that at least a brief reference
must be made to the fishing industry. In general, nearly all tribes seem to prefer fish to beef
as a source of protein, if available, probably because of its pungent flavour when smoked.
517. The coastal waters off Sierra Leone rank high among the worlds best fishing
grounds, and are capable of much greater exploitation than is being carried out at present.
There is a great variety of edible species of fish, some of them extremely palatable, both in the
sea and in the numerous rivers. The sea fishing industry is almost exclusively in the hands of
Temnes and Sherbros. The principle fishing centres are the BuUom shore, the Colony Peninsula, Shenge, Bonthe and to a smaller extent Sulima. River fish are also caught in large
quantities in the Krim chiefdoms, especially in the channel between Lake Mabesi and the Waanje
River.
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518. Fresh fish is only eaten by people living close to fishing centres, and by far the
largest part of the catch is smoked over wood fires and transported into the interior. The two
most important fish distributed in this way are mullet and " bonga ". These are small fish
averaging about three to the pound. The distribution is almost entirely in the hands of small
local traders, who make extremely handsome profits as middlemen. The price offish is subject
to considerable fluctuation and bears little relation to the distance which it is transported. For
example, fish costing 2d. at Messima was selling for 6d. at Pujehun only 12 miles away, but at
Makeni 130 miles further on might only fetch 3d. or 4d.
519. In the interior, fish are taken from almost every stream or pool. Unfortunately
no attention is paid to breeding seasons or the preservation of immature fish, and everything
which can be caught is eaten throughout the year. The women in particular scoop up the
smallest fry with special nets, thereby preventing the restocking of the rivers. This is such
a well-rooted custom that it is very much doubted whether it can be stopped without an increase in the standard of education. Unfortunately little is known of the breeding habits of the
river fish in Sierra Leone, though it is thought that the majority breed in the rainy season when
they can gain access to the smaller streams and ditches.
520. The demand for fish is so great that a considerable expansion of the industry is
possible. If refrigerated railway waggons or lorries could be made available, suppües of fresh
fish would find immediate sale. Fresh fish, however, could only reach a very Umited part of
the population and by far the greatest demand is for dried fish. The greatest benefit would
result from ensuring supplies of this at reasonable prices throughout the country.
GAME AND ANIMAL PESTS

521. Game have a far greater effect on food production than is generally realised, and
in some areas have become one of the principle limiting factors. It is impossible to estimate
the annual loss of production from depredation by wild animals, but if organised game control
was initiated the economy of the territory would undoubtedly benefit to a considerable extent.
522. From information received from farmers throughout the country, it is clear that
all classes of game pests have increased in numbers during recent years. This is generally
attributed to the shortage of gun-powder and guns during the war and post-war years. A
contributory factor is that, with the general shortening of fallow periods and clearing of high
forest, predatory forest animals such as leopards have probably decreased, with a resulting
increase in such small mammals as monkeys, cutting-grass {Thryonomys swinderianus), groundpig {Cricetomys gambianus) and bush pig {Potamochoerus poreus) on which they prey.
523. It would also seem that, as a result of active measures taken against them by the
Government of French Guinea, several large herds of elephants have migrated to Sierra Leone.
In parts of Koinadugu and Northern Bombali District crops in some areas have been severely
affected owing to their destructive appetites.
524. A total of 72 chiefdoms throughout the country were asked to list the major animal
pests from which they suffered most. The results were as follows:—
Large Game.—Bush Cow (Syncerus nanus) ..
..
. . 36 Chiefdoms
Leopard ..
..
..
..
.. 12
Elephant (Loxodonta africana and L. cyclotis) ..
7
Small Game.—Cutting Gra,ss{Thryonomis swinderianus)
Bush Pig {Potamochoerus porous)
..
Monkeys (various spp.)
..
..
Porcupine (Hystrix cristata senegalia) . .

.. 62
.. 50
.. 47
.. 9

525. In nearly all these chiefdoms, the strong feeling which existed against these pests
and the fervent pleas for assistance which were made, demonstrated clearly that no better method
of obtaining the farmers confidence could be found than effective pest control. With the
exception of organised monkey drives in the cocoa areas which are discussed later, nothing has
so far been done to deal with this urgent problem.
526. There were 13,084 Cap Gun holders licensed in 1949, and 87,680 lb. of gun powder
or approximately 6 | lb. per gun imported. This would appear to be sufiicient, but nearly
all these guns are very old, and in spite of the very large demand for replacements, only 200 new
Cap Guns were imported into the country in 1948. Imports of percussion caps were only
3,000. There is a pressing need for the importation of Cap Guns at a reasonable price (i.e. not
more than £5) to replace the old worn-out weapons and home-made types at present in use,
which are often as dangerous to the hunter as to his quarry. The firms need have no fear that
they will not find a ready market, and every assistance should be given them to obtain a greatly
increased supply.
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527. It must be remembered that any upset in the balance of nature may lead to unexpected results. For example the leopards which is regarded as a pest by cattle owners, may
really be the farmer's best friend by its destruction of other wild animals. This was shown in
the Gambia where the disappearance of the leopard was held to be responsible for the enormous
increase in dog-faced baboons (Papio papio), which became an economic problem of the first
magnitude. If the problem of game control is to be tackled efficiently, it must be organised
by an officer with experience of such work.
528. It is recommended, therefore, that an officer who has already done similar work
in other territories should be engaged on contract to carry out a survey and make recommendations regarding game control. This officer might be responsible for training intelUgent African
hunters to work with him, and, on the termination of his appointment, these men might be
allocated to Provincial Commissioners to carry on the work done under their supervision.
529. The organised monkey drives in the cocoa areas of the South-eastern and Southwestern Provinces were responsible for kilhng 37,450 monkeys in 1948 of which more than
90 per cent were of species destructive to cocoa. The system is that when the cocoa is ripening
the whole chiefdom turns out and anyone who can produce a monkey tail (or a head in one
district) of any species is paid 6d. by the Produce Marketing Board. This has led to a marked
decrease in the destruction of cocoa by monkeys. At present supervision and encouragement
by Government officers is necessary, but it is hoped that eventually the farmers will carry out
the work themselves without assistance or payment.
530. The subject of game cannot be left without considering its value as a source of
protein in the diet of the people. Even in chief doms where a considerable quantity of domestic
livestock is kept, the inhaljitants rely more on wild meat than on beef, and only in the larger towns
are cattle regularly slaughtered for food. It should be one of the duties of the game control
officer to ensure that such game as antelope and deer are not exterminated in the drive against
vermin, though this will not be an easy task. It might be advantageous to constitute game reserves
in thinly populated are as to prevent complete extinction of wild life as the population increases.
531. While the appointment of a game warden would enable control to be estabUshed
over the larger game such as elephant, bush cow, leopard and bush pig, the problem of the small
mammals, of which the cutting-grass is by far the most ubiquitous and destructive, remains.
The most effective way of dealing with them is by trapping. Under the Customs (Import
Prohibition) Order-in-Council (Public Notice 147/1942), section 2 V), the import of any gin,
snare or trap other than a rat or mouse trap is prohibited. Therefore this remedy is closed to
the farmer except by means of his home-made snares. It is presumed that this Order-in-Council
was made on humanitarian grounds, and with the object of preserving wild life. It has, however,
proved extremely expensive for the country and the farmer. While the idea of wild animals
suffering in traps must be repugnant to everyone, it must surely be possible for a humane snare
to be obtained, which would supply this urgent need. It is most strongly recommended that
this question should be given early attention. If traps could be obtained, it is further recom~
mended that their distribution should be undertaken by the Agricultural Department, since
nothing can be calculated to win the confidence of the farmers more than the provision of an
answer to the cutting-grass menace.
Plant Diseases.
^^""^ ^''^^^^' ^N'^ P^^^S
532. Deighton has given a complete summary of all plant diseases of importance in Sierra
Leone and their methods of control. The following extract from his report outHnes the position.
" Sierra Leone is relatively free from major crop disease. It is important, therefore,
that certain serious diseases known to be present in other countries shall not be
introduced, and shall be kept out of this country as long as possible.
One reason for the absence of serious diseases in Sierra Leone is presumably
that this country has no easy communication routes with outside, and few casual
plant introductions are likely to be made. The majority of native crops are
grown mixed in rice fields, and therefore rice is the only crop likely to be attacked
by a fungus in epidemic form. Furthermore, the great advantages of shifting
cultivation are that the bush fallow of several years allows certain fungi to die o ut
and the burning of the bush effects a partial surface sterilization of the soil ".*.
533. Blast on rice (Piricularia oryzae). Leaf spot (Cercospora personata) on groundnut
as well as some virus diseases (e.g. rosette and mosaic on groundnuts and mosaic on cassava
and yams), can and have caused appreciable reduction of yield in these crops.
Insect Pests.
534. As with plant diseases, damage to crops on a field scale from insect pests is at
present limited.
* Deighton F.C. (1943) Diseases of Cultivated Plants in Sierra Leone.
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535. Rice continues to be relatively free from insect pests of any coiisequence with the
exception of the Dynastid beetle. *This attacks the roots and collar of young rice plants.
It appears to be confined to the Sewa River grassfield areas. Ideal breeding grounds are
provided for the beetle in the rotting grass piled on new^ly cleared farm boundaries. Flooding
during the rains at present limits extensive reproduction, but should effective systems of water
control be introduced and rice cultivation become extensive in that area, this beetle may become
a hmiting factor to production.
536. " Army worms " t (i.e. caterpillars of half-a-dozen or more species of moths which
develop the habit of moving about together in large numbers) may cause severe local damage
to upland rice.
537. Locusts have, in the past, caused extensive damage in the North, and invasions
are always a possibility.
538. Damage to fruit by piercing moths | is often severe while the gregarious green
grass-hopper {Zonocerus variegatus^) probably causes more general damage every year than
any other pest. Cassava, vegetables and young citrus suffer particularly.
539. By far the greatest amount of damage by insects is caused to stored agricultural
produce. The rice weevils and the brucid beetle {Caryedon fuscus) in groundnuts cause considerable losses. Greater control is impossible until there is general improvement in storage
conditions.
540. Daniage to crops in Sierra Leone, in epidemic form, from disease or pests is at
present relatively limited. Any changes in the present systems of agriculture, however, particularly if they involve specialised production of pure crops, will be Uable to assist the spread of
plant diseases or insect pests. This is an important factor which must not be overlooked.
541. It is well established that outbreaks of disease or attacks by insects are Uable to be
severe when crops are weakly (i.e. when they are not growing under ideal conditions). It is of
the greatest importance than any proposals for the production of crops should be based on
the knowledge that all conditions, particularly soil, are favourable. Once the crops are established
control of pests and diseases is immeasurably facilitated if outbreaks are spotted in their early
stages.
Termites and Earthworms.
542. Any report on Soil Conservation would be incomplete without reference to the
great influence of termites and the earthworms on soil conditions. The Entomologist|| has
recently pointed out the importance of distinguishing between the activities of the different
species of termites, and we regard further investigation on these subjects as of great importance.
FOOD STORAGE

543. In nearly all Temne and Mende areas upland rice is stored in a special barn
constructed in the farm. This serves at the same time as a shelter and a kitchen during the farming operations and is usually constructed as soon as the farm has been burnt. The most usual
pattern is a thatched shelter with a low ceihng made of sticks, and the rice is store between this
ceiling and the roof. The heat and smoke from the cooking fires in the shelter underneath
help to dry the newly harvested rice, which remains unthreshed in bundles until required.
The Korankos and Yalunkas make small round stores raised on sticks and well roofed. It is
claimed that this is more effective as a protection against elephants, but an example was seen
where one of these had been knocked over without difficulty and the whole stock of rice removed.
In areas where thieves are troublesome, the rice is taken to the villages as quickly as possible
and stored in the roof of the dwelling-house. This is also done in all areas if the harvest is a
small one.
544. Tidal Swamp Rice:
" The early varieties are carried direct to the village, dried and threshed without
delay. With the main crop, however, it is the practice to stack most of it on mounds
on the farm, chiefly because sufficient labour is not available at this time for
immediate transport and threshing. As the sheaves are often damp when stacked,
this system is detrimental to the quality of the grain. The fermentation set up in
the stack in many cases not only kiUs the grain so that it is useless for seed, but also
causes discolouration, which spoils its appearance as a market product. It also
appears probable that these dead grains favour the growth of harmful moulds."**
* Annual Report of the Department of Agriculture, 1949. Page 25.
f Hargreaves, E. 1936. Army worm. Sierra Leone Agricultural Notes No. 3.
X Annual Report of the Department of Agriculture, 1946. Page 26.
§ (a) Hargreaves, E. 1929. Common green gregirious grasshopper. Sierra Leone Agriculture Notes No. 9.
(6) Annual Report of the Department of Agriculture, 1948. Page 47.
II Annual Report of the Department of Agriculture, 1948. Page 46.
* * Granville, R. R., Rice Production in Swamps, 1938.
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545. In the Krim chief doms rice which is to be eaten and not kept for seed may be stored
under water in special baskets. It will keep three or four months in this way when, if there is
any left, it can be dried and stored in the towns. Seed rice is stored in the dwelling-houses.
546. A good deal of rice is consumed by rats in the barns. However, the custom of
lighting cooking fires inside probably discourages them to some extent and also limits the attacks
of insect pests. The present system of storage, though by no means perfect, is probably as
effective as can be devised by the farmer under the present circumstances.
547. There is at present a serious lack of facilities for the storage of grain in bulk, in
Sierra Leone. With the exception of the stores attached to the Rice Mill in Freetown, the whole
rice crop is kept in traders' stores, which are usually infested with rats and other vermin.
" I n up-country stores conditions are, in some cases, deplorable."*. In a country which
largely depends for its wealth on the export of agricultural produce, this state of affairs is one
for considerable concern. The shortage and high cost of buuding materials during the last
few years has been in some measure responsible, but now that these are becoming easier to
obtain, improvement should be possible.
548. We have recommended measures for the purchase and storage of rice to ensure
the maintenance of adequate supplies at reasonable prices. (See paragraphs 94 and 95).
We regard the construction of suitable stores at all main centres as a matter of the utmost urgency.
Existing Forest Land.
549. Forest land may be divided into the following classes:—•
(a) Forest Reserves (see Map No. 4).—The conditions under which these are constituted are described under the heading Legislation in paragraph 713.
Reserves are managed and maintained by Government, entirely at Government expense. The land and the trees, however, remain the property of the
chiefdoms in which the reserves He. Fees and royalties, equal in amount, are
paid to Government and to the chiefdom respectively for any forest produce
removed.
(b) Protected Forests (see Map No 4).—The conditions under which these are constituted are described under the heading Legislation in paragraph 713. They are
managed by Native Administrations under Government supervision, with funds
derived from Chiefdom Revenue and the Protectorate Mining Benefits Fund.
All fees and royalties for produce taken are paid into Chiefdom Treasuries.
,
(c) Unreserved High Forest (see Map No. 1).—In addition to the areas shown on the
map there are many patches of forest on hillsides, around towns and along the
banks of streams and rivers.
550. The areas of forest land are as follows:—
(a) Forest Reserves 831 square miles.
(b) Protected Forests 81 square miles.
(c) Unreserved high forest 250 square miles (estimated)
Forest Reserves and Protected Forests occupy only 3'4 per cent of the total area of
Sierra Leone.
Forest Policy and its Implementation.
551. A statement of Forest Pohcy was published as Sessional Paper No. 2 of 1946.f
The main points directly relating to Soil Conservation and Land Use are:—
(a) " The Protection and development of natural vegetation where its retention is
essential for climatic stability, and the conservation of soil and water resources
necessary for agriculture; and to ensure an adequate and continuous supply of
forest produce."
(b) " Economic management and exploitation of the forest estate for the benefit
of the people, but not to such an extent as is likely to impair its protective functions."
552. The history of forest reservation is also given in the same Sessional Paper. The
Department has never yet been in a position to carry out an adequate programme of reservation.
Most of the existing reserves were constituted in the period between the wars. Since the last
war available staff" has been largely engaged on the development of these and Uttle major
reservation has been carried out. Fair progress has been made in the constitution of small
protected forests, however, as this can be supervised by Divisional Officers without long absence
from their stations; but here again, a considerable time lag exists between the requesting and
final constitution of protected forests.
* Annual Report of the Department of Agriculture, 1948. Paragraph 89.
t Forest Department, Sierra Leone, Statement of Policy, Sessional Paper No. 2 of 1946.
accepted forest policy is to be found in Appendix I I I .

Government's

66
553. Before the last war small scale exploitation by pitsawing was being carried out
atKenema. In 1943 sawmUling was started by the Army, first at No. 2 River in the Colony,
andthenatKasewe nearYonibana. The No. 2 River mill was closed at the end of the war; the
Kasewe one continued to be operated by Government until 1948. SawmiUing was started by
Government atKenema in 1944, first on a small and then on a large scale, and Kenema is now
the only production centre for miU-sawn timber. It is proposed to open a new mill in the Goia
East and West Forest Reserves within the next few years, and preliminary investigations with
this object in view are now taking place.
554. Small scale forest regeneration was being carried out before the war, and the scope
of this has progressively increased with the extension of sawmilling operations. There has
also been a considerable expansion as Native Administration Forestry has developed. The
progress of regeneration operations is described in detail in Forest Department Annual Reports.
Reservation Required for Protective Purposes.
555. This is shown in a general way on the Land Classification Map (No. 2) and the
Forest Reserve Map (No. 4). Land classification is discussed in paragraphs 679 to 686.
Map No. 2 shows in red the areas where forestry should, owing to the hilly or even mountainous
nature of the country, be the predominant form of land use.
556. The main areas are:—
(a) The Escarpment Region.—This area wül require detailed surveys before reservation
is carried out, and reservation will have to be accompanied by various forms of
development to compensate for loss of farming land. Owing to its importance
this has been the subject of detailed recommendations in paragraphs 872 to 879.
{b) The French Guinea Frontier Region.—If we consider a strip of land several miles
wide along the Frontier from Fulasaba Chiefdom to Saradugu Chiefdom, this
although only moderately hilly, includes the sources of numerous streams which
feed four of Sierra Leone's major rivers. The reservation of this area
would protect these headwaters. If early-burnt yearly, the savannah would in
time thicken up into forest (of savannah species to begin with) and would form
a barrier to fires and the effects of the harmattan.
(c) The Loma Mountains.—The reservation of this clearly defined mountain range is
an obvious necessity. The Chiefs and Tribal Authorities of the chiefdoms concerned agreed to reservation as long ago as 1926, and again in 1947. To date,
however, it has not been found possible to spare staff for the demarcation and surveys.
{d) The Dodo, Nimini and Kambui Hills Regions.—(Map No. 4). The Nimini North,
Nimini South and Dodo Hills Reserves occupy a part of this area but there is
considerable need for further reservation of steep hills {see also paragraph 760).
{e) The Cocoa Region.—The extent of the cocoa growing areas is shown on Map No. 8.
Deighton* made specific recommendations for forest reservation in and around
this area, in order to maintain atmospheric humidity. The constitution of protected forests for this purpose is now being carried out (as fast as the present staff
position permits) by the Divisional Forest Officer, Kenema, within the five' forest'
chiefdoms (i.e. Tunkia, Dama, Gaura, Koya and Nomo), with funds obtained
from the profits made by the sale of Sierra Leone Cocoa. Reservation for the
same purpose in the south of Kailahun District is also in hand.
While reservation is necessary to protect cocoa outside this ring {seeM.a.p No. 8),
its priority should be considered in relation to essential forest reservation in the
remainder of the country. It should be understood that such reservation is for
the general maintenance of climatic conditions and not for the provision of
areas within which to plant cocoa. The growing of cocoa or similar tree
crops is not compatible with organised forest management; therefore forest
reserves and protected forests should not be used for this purpose. Thus there
appears a need, especially in view of the progressively shortening bush fallow, to
set aside areas for the future planting of cocoa. This could be done through
orders made by Native Administrations under the Tribal Authorities Ordinance,
as suggested in paragraph 321.
(ƒ) The Colony Area.—Details of reservation required and the diificulties associated
with forest reservation in the Colony are described in paragraphs 748 to 750.
{g) Local Reservation.—Map No. 2 shows many smaller areas which should be
reserved for protective purposes. Even where reserves exist at present,
extension of these is required in most cases, as the reserves are often confined to
the tops of hiUs and do not include the slopes. The reservation of riverside
and streamside vegetation is also required to prevent erosion of the banks.
* Deightor, F. C. Cacao in Sierra Leone. 1945.
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Reservation Required for Productive Purposes.
557. Although, in theory, the whole of the timber needed in Sierra Leone could be
grown on land too steep for any other purposes, it should be recognised that such land is often
too remote or the topography too extreme to permit economic development and exploitation;
or again, the soil may be unsuitable for the growing of timber trees. If good timber is to be
produced at a reasonable cost a proportion of the production forests must be easily accessible.
Supplies of poles and fuel must also be easily accessible as they cannot bear heavy transport
costs. Again, it may not be possible to exploit to the full forest which has been reserved
primarily for protective purposes, without impairing its protective functions.
558. Bearing these principles in mind, the following reservation appears necessary:—
{a) Reservationof Existing Areas of High Forest.^SeeMap'No.
I). These are present
along the Western side of the Tonkoh and Tama Forest Reserves and in
the Gola Forest Area. There are other smaller and less important areas as
shown on Map No. 2.
(b) Reservation for Local Supplies of Poles and Fuel.—^As bush fallows become shorter
and grassland takes the place of forest regrowth, supplies of these materials are
becoming less easily obtained especially in the larger towns. Every large town in
areas of savannah or low bush should have a pole and fuel reserve of a size related
to the requirements of the town.
559. The generally accepted target for forest reservation in the West African Colonies
is 25 per cent of the whole country. It may not be possible to reach this in Sierra Leone, but
we recommend that the eventual aim should be to have at least 20 per cent (or, say, 5,000 square
miles) of the country reserved as forest. The greater part of this would be primarily for
protective purposes, but much of it would fulfil a dual function of protection and production,
particularly easily accessible areas such as the Kambui Hills.
Forest Development.
560. The principles of forest development in this country were laid down in the Statement of Policy, already referred to. The essential feature is that there should be a balanced
programme of forest reservation and economic development. The way in which the two would
interact was described as follows :—
" A serious obstacle to forest conservation has been its lack of practical appeal.
A clear case can be made for the protective functions of the forests, but these merely
gain polite assent and the destruction goes on. The African peasant is practical,
and, in his own way, realistic. If he sees an immediate utilisation of forest resources
which bring him direct benefit in the form of timber and employment, the somewhat
bitter piU of conservation wiU be more palatable. The development of sawmilUng
and secondary timber consuming industries wiU undoubtedly facilitate the introduction of the first principles of conservation. The response to such tangible
benefits has already been felt at Kenema and Kasewe sawmilling centres, where the
Native Treasuries concerned are benefitting very materially from Royalties on timber
and the local population from gainful employment. But the propaganda value
and local benefits of sawmiUing are confined to a relatively small area surrounding
the production centre, and it is therefore desirable to set up as many sawmilling
units, working on a basis of continuous outturn, as is practical—this, however,
without prejudice to one main centre as a base for utiHsation investigations, training operatives for local supply mills, resawing and processing for specialised
markets."
561. With regard to timber requirements the Statement of Policy continues:—
" Per capita consumption of wood—other than poles and firewood—is estimated
(pre-war) as T25 cub. ft. sawn timber, i.e. -25 in the round. This is extremely low
and is indicative of primitive housing conditions and a low social and economic
level. In the West Indies the comparable figure is approximately 4 cubic feet."
" How far is Sierra Leone to progress and what must be the production target?
We can anticipate a great development in the construction of schools, hospitals,
new and better housing, mining, fisheries, boat building, new industries, e.g. furniture,
all requiring timber in one form or another. Admiralty and harbour works and
other services wiU no doubt continue to make demands on forest resources. I do
not consider it an under-estimate to anticipate a fourfold per capita consumption
increase calling for a total availabihty of 1,000,000 cub. ft., obviously there is a
limit to the rate of expansion, but the minimum production aim should be 500,000
cub. ft. of mill-sawn timber."
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" In terms of sawmills the target can be safely set at one main milling centre at
Kenema with a productive capacity upwards of 150,000 cub. ft and up to five local
supply mills each with outturn capacity of 60,000 cub. ft. The location, rate and
scale of development will be based on experience and advance estimate of
requirements."
This statement carries on to point out that local enterprise will eventually be encouraged
to run local supply mills, with appropriate assistance and control from Government.
562. It must be emphasised that the excerpts quoted above should be construed as
long-range policy. Primary production of millsawn timber in 1948 was 233,740 cub. ft. and in
1949170,661 cub. ft. (the reduction being due to the closing of the Kasewe Mill). Sales amounted
to 160,299 cub. ft. in 1948 and 167, 853 cub. ft. in 1949. Production on this scale supplies
the bulk of the present requirements of the larger consumers. In the next few years, however,
their demands may well increase, and with the general raising of the standard of living a rapid
increase in the demand for timber by the general community may be expected. The estimated
annual requirement of 500,000 cub. ft. of sawn timber may prove inadequate before many years
have passed. It is evident, therefore, that sawmilling should play a permanent and important
part in the development of the country. In this connection (although perhaps rather wide of
our terms of reference) it may be pertinent to suggest that early consideration should be given,
to stabilizing the salary conditions of the staff of the Forest Industries Branch of the Forest
Department, who are at present treated as temporary employees.
563. The forest resources of Sierra Leone as a whole have never been assessed,
although the timber in those reserves which are reasonably accessible is being progressively
enumerated. It is clear, however, that a large proportion of our Forest Reserves and Protected
Forests consist of secondary forest of comparatively low value, and a large number of the
best timber stands will be, for practical purposes, inaccessible for many years to come. It is
clear therefore, that if the present output of sawn timber is to be maintained and possibly
increased to 500,000 cub. ft. per annum there must be forest development on a scale not yet
envisaged.
564. It is impossible at present to give any firm estimate of the extent of afforestation
required to supply future needs. The first requirement, in order to ascertain how long production can continue v/ithout interruption, even on the present scale, is to complete enumeration
and topographical survey of all existing areas of high forest now accessible, or likely to be made
accessible by projected road development. The regeneration of areas exploited to supply the
sawmills should be carried out as speedily and effectively as possible, except in those areas
where unfavourable topography makes conditions unsuitable for intensive development. In
view of the unfavourable geographic position of most of the remaining unworked forest areas,
and of the mountainous topography of many of them (which will preclude anything hke complete
exploitation), it will also be necessary to undertake, on an extensive scale, the re-afforestation
of areas which do not at present carry forest of value but wiiich are favourably situated to supply
the main markets.
565. The three main forest areas in the country are as follows:—
{a) The Gola Forest Area.—This is situated in the Southern part of the South-eastern
Province and comprises three forest reserves: Gola North, with an area of 115 square miles
and Gola East and Gola West Reserves which are continuous and have a combined area
of 112 square miles. There is also a certain amount of high forest, the extent of which is
not yet known, outside these reserves, the reservation of which has been recommended in
paragraph 571. The Gola East and Gola West Reserves will shortly be hnked to the
railway at Kenema by a new road now in the course of construction (though, for the purpose
of timber transport, the link will not be completed until a road bridge is constructed over
Moa River in place of the present ferry). Enumeration surveys are now in progress in
these reserves and in the course of the next few years, when the accessible forests in the
Kenema areas become depleted, logging operations for the supply of the greater part of
the country's current timber requirements will have to be concentrated here. Whether
this area is likely to be capable of meeting mdefinitely timber requirements on the scale at
which operations are initiated remains to be seen from the results of surveys. In this
connection, however, it may be mentioned that the forests in this area are by no means well
situated for the supply of the main markets, of which Freetown is (and for a long time will
continue to be) the largest consuming centre; their choice for logging operations has been
dictated by the fact that this is the only forest are alikely to be accessible for some time
to come.
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(b) The Escarpment and Tonkoli Area.—It has already been pointed out (paragraph 556)
that extensive forest reservation is urgently required in this area. If suitably developed
this vi'ould provide the timber requirements of tlie Northern Province, with perhaps a surplus
for the Freetown market. To meet more immediate requirements, however, there is the
Tonkoli Forest Reserve of some 184 square miles. Little can be said of its potentialities
until enumeration and topographical surveys have been carried out. It is believed, however,
to contain a considerable area of high forest (and further areas are known to exist in the
vicinity) and a start has been made with the formation of timber plantations. At
present this reserve is for practical purposes quite inaccessible, but a projected road running
North-east from Makali will tap at least part of it and link it with the railway, in which
case it might become an important centre for timber production.
(c) The Colony Area.—We quote the Statement of PoUcy:—•
" There is a special case for intensive re-afforestation in the Peninsula of the Colony
for future industrial and other requirements in and around Freetown. In general,
the land is unsuitable for agricultural purposes, and the war has proved the value
of having timber resources in close proximity to the big consumption centre of Freetown. The timber resources are mostly confined to the upper slopes where the
difficult terrain presents formidable and expensive logging problems. In the
war effort these have been overcome at No. 2 River, but the forests of the future
should be established on the lower slopes. It is therefore submitted that there is
economic case for re-afforestation in the Peninsula with particular reference to the
West Region. This region, with a heavier rainfall than the East, is natural forest
country, and its original forest resources undoubtedly provided much of the timber
requirements of the last century. Forestry appears to be the obvious industry
to re-create in that particular region, and a re-aflforestation programme is strongly
recommended."
TheColony Forest Reserve, with subsequent extensions, has an area of about 88 square
miles but, owing to its topography, the greater part of it must be regarded as purely protective forest. The re-afforestation of the lower slopes where these lie within the reserve
boundary, is in progress, but unfortunately most of them are not reserved and further
reservation must depend on the solution of the land tenure problems referred to in paragraph 136 to 138.
566. At present, timber production is bringing about a rapid reduction of Sierra Leone
forest capital. If the sawmiUing industry is to survive and expand—as we hope it will—it is
essential that early steps be taken to ensure that in the future the amount of timber grown is
equal to that cut. The three areas described above are each suggested for ultimate development
as self-contained units to be organised on sustained yield principles. In the Colony and
Tonkoli Reserves a start has been made in the formation of timber plantations, and the
investigations now taking place in the Gola Forests would form a basis for working plans in
this area.
567. There are a number of smaller forest reserves, which, though they contain fair
stands of timber, are too small to support sawmills of the size hitherto employed (the former mill
at Kasewe had an output capacity of 10,000 cubic feet of sawn timber per month, while the
present mill at Kenema has an output capacity of nearly double that figure). For the exploitation of such reserves the use of smaller sawmiUing units is indicated, but it is realized that there
would be considerable difficulties to be overcome in operating them economicaUy. The main
difficulty lies in the matter of log extraction. In a country where animals cannot be used for this
purpose there is nothing between man-haulage and mechanical extraction. The former method
has obvious limitations, while mechanical haulage entails capital outlay on a scale which might
not be economically justified by the production capacity of such units. The most efficient way
of using these smaller forests would appear to be by arranging them into groups capable of
sustained production, each group having a sawmill of a suitable size. The sawmill might,
according to circumstances, remain in one place or visit a number of sites in rotation.
568. Many forest reserves and protected forests are too remote from communications
or possible sawmill sites to be considered for exploitation by sawmills. Some of them are,
however, already serving a useful purpose in providing building poles and fuel (particularly
in the Northern Province) and the provision of these materials will become of increasing importance as the supphes from farming land diminish. In some cases they could make a useful
contribution to local timber requirements through the medi.i .i of pitsawyers. Pitsawyers,
however, are not plentiful and their numbers are more likely to decline than increase. They
should not therefore be relied upon to bring about any appreciable expansion in timber
production. This can only be achieved by sawmills.
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RECOMENDATIONS

RELATING

TO

FORESTRY

Forest Reservation.
569. We recommend that the reservation of those areas where the protection of the
natural vegetation is necessary for the conservation of soil and water be carried out as soon as
possible. To this end we suggest that a team of at least three officers be formed for the expressed
purpose of carrying out forest reservation. All the members of the team would not necessarily
be fully qualified forest officers. In fact an Administrative Officer would be an extremely
valuable member, working under the local District Commissioner and in close and constant
collaboration with the other members of the team.
570. We suggest that these officers carry out reservation in the following areas :—
{a) The demarcation and survey of the Loma Mountains. This has been outstanding
for some years.
{b) The reconnaissance, demarcation and survey of the proposed reserve on the French
Guinea Frontier. The land tenure is communal at present and the people few
in this part of the country; therefore, if reservation is carried out now, little
difficulty should be experienced. It may be found more satisfactory to establish
a series of separate forest reserves in this area, rather than to make a continuous
strip along the frontier as shown on Map. No. 4.
(c) The establishment of forest reserves in the Escarpment Region. The difficulties
of reservation in this area will be considerable and progress wiU be slow. {See also
paragraph 759). This area has also been recommended for development {see
paragraphs 872 to 879).
{d) The estabUshment of forest reserves in the Nimini, Dodo and Kambui Hills
regions.
571. We also recommend that the reservation of blocks of high forest outside existing
Reserves in the Southern part of the South-eastern Province should be carried out, as and when
the opportunity occurs.
572. Generally speaking, the larger areas where the preservation of the natural vegetation is required for conservation purposes should be constituted as forest reserves, particularly
when the conservation effects are more than purely local. In such cases it would be unfair
to expect the Chief dom Treasuries to foot the bül for the demarcation and maintenance of long
lengths of boundary. Protected Forests are suitable for cases where small areas require
reservation for the preservation of local water supplies or local climatic conditions (as in the
cocoa chiefdoms), or for the production of poles or fuel for local consumption and in some
cases timber where there is Ukely to be a reasonable financial return.
573. We also recommend that every effort be made to reduce the period between the
requesting and final constitution of forest reserves and protected forests. The delays which
occur at present are bewildering to Tribal Authorities who have been impressed with the urgency
of the need for forest reservation.
Forest Development.
574. We suggest that there is scope for forest development far in excess of present
operations, and we recommend that the Tonkoh and Escarpment area be considered for development by large scale silvicultural operations, so that eventually a sawmilhng industry can be
estabhshed there. Such large-scale development would have the additional advantages
or providing employment for a considerable number of men, and its propaganda value would
greatly facihtate further reservation.
575. We recommend that the eventual aim should be to estabUsh two main sawmilling
centres, one in the Gola area and the other in the Tonkoh and Escarpment area, each centre
having sufficient forest to be managed on a sustained yield basis.
576. We recommend that a small portable or semi-portable savwnUling unit should
be tried out. There are considerable difficulties associated with such a venture but if these
could be overcome the following advantages would result:—
(a) The mill would be able to exploit areas which could not be utilized by a large
miU.
{b) Its propaganda effect would greatly assist further reservation.
(c) It would provide a means of establishing sawmilhng as an African-managed
industry in the Protectorate.
{d) If small mills were found a practical proposition, their establishment would
spread the benefits of sawroilling over a large area.
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577. We recoinmend that, provided adequate provision is made for carrying out the
programme of forest reservation, every effort should be made to complete the enumeration
and topographic surveys upon which future plans must be based. The results of these surveys
and of silvicultural research into the growth of different species under varying conditions are
required as a basis for any estimate of the future productivity of Sierra Leone's forests. Our
resources cannot be eflSciently used until we have a reasonably accurate quantitative assessment
of them.
578. To ensure continuity, we recommend that working plans, even if only very
simple, should be made for all forest reserves and protected forests in which operations are
taking place.
579. The present poUcy of protecting roadside vegetation is discussed in paragraphs
650 to 652, but we question the economic advisability of constituting protected forests in the
form of roadside strips.
580. These proposals are necessarily tentative and must be reviewed periodically in
the light of future developments. It is quite certain, however, that if the future timber requirements of the country are to be met the total area of forest reserves must be considerably
increased and the scale of silvicultural work considerably extended.
THE PROBLEM OF SETTLEMENT OF RIGHTS IN CONSTITUTING FOREST RESERVES AND
PROTECTED FOREST

The Present Position.
581. When forest reserves are constituted, a Settlement Court decides all matters
relating to the extinguishing of rights incompatible with the purposes of reservation. Up to the
present time compensation has never been paid for the extinction of farming rights. In the
case of protected forests, there is no provision in the Forestry Ordinance for the settlement of
rights, and suitable action, such as the allocation of alternative land, is the responsibility of the
Tribal Authority.
582. It is evident that more effective means of satisfying dispossessed landholders than
those employed at present must be adopted, if reservation is to be carried out on the scale we
envisage. It will be necessary to make provision to prevent undue hardship to the individual,
and to the whole chiefdom where extensive forest reservation is planned.
Provision for the Needs of Landholders Deprived of Farming Rights.
583. The Provision of Alternative Fanning Land.—This is the most satisfactory solution
where practicable. In some cases it might be achieved by a redistribution of land in a chiefdom, so that many people lose a relatively small amount of land rather than a few people losing
a lot. In other cases swamp might be developed for the purpose, bearing in mind the common
prejudices against swamp farming and the fact that many of the subsidiary upland crops
cannot be grown in swamps.
584. Outright Cash Compensation.—This would perhaps be the simplest solution, but
a number of features make it unsatisfactory except incases where an item such as the movement
of dweUing-houses is involved. The landholder a n i his descendants would be deprived of
their means of subsistance, and the cash would bs of extremely temporary benefit. Another
disadvantage of this form of compensation is the enormous capital expenditure which would
be required if the programme of forest reservation recommended were carried out. There
would also be the expensive and difficult business of setthng retrospective claims.
585. An Annual Rent.—This would be more satisfactory from the farmer's point of
view than an outright cash payment, as it would permit him to " beg " farming land each year.
It would, however, involve a continuous drain on Government and Native Administration funds,
increasing in proportion to the progress of forest reservation. This would be a brake on
other forms of development, and make forestry completely uneconomic. At times of economic
depression there would be a temptation to de-reserve such " rented " land.
586. Payment of Royalties.—In the case of economic forest, particularly pole and fuel
plantations giving rapid returns, this would provide a solution to the problem. In many cases,
however, no royalties would be forthcoming during the hfe of the present owner, in which
case it would be a poor form of compensation for him. Again, much forest established for
protective purposes will never produce royalties. This method would be difficult to administer,
particularly if royalties were only forthcoming many years after the forest had been reserved.
587. The Continued Holding of Certain Rights—In all cases landholders should be allowed
to continue to enjoy those rights which do not conflict with the purpose of reservation. This
does not compensate them for rights lost, but lessens the effect of the loss to some extent.
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Compensation on a Chiefdom Basis.
588. Although every effort should be made to ensure that the individual or family
dispossessed of farming rights suffers as little as possible as a result of the application of a policy
of forest reservation, the most easily carried out and effective means of avoiding hardship are
by suitable action on a chiefdom basis.
589. The obvious complement to forest reservation is agricultural development,
at present more or less synonymous with swamp development. As far as possible the effects
of forest reservation should be compensated by this.
590. If swamp development cannot make up for the loss of food production due to
forest reservation, alternative forms of land use must be developed where possible, particularly
the growing of tree crops such as oil-palms.
591. Where extensive areas of land are reserved, they should be developed to the
greatest possible extent. Such development will make full use of the land, provide employment and, by producing timber, help to raise the standard of living.
592. Cash compensation might take the form of funds granted for specific purposes
such as the building of roads and schools. Many chiefdoras would probably be willing to
permit adequate forest reservation if such funds were forthcoming as compensation.
The Application of Compensatory Measures to Specific Cases.
593. It is evident that none of the means of compensation given above is satisfactory
by itself. We feel that the only solution hes in applying a combination of means, decided in
relation to specific cases. For instance, in a certain chiefdom, the landholders might be allocated alternative land rent free on a swamp development scheme ; they might be granted a
sum of money to build themselves houses near the scheme ; the Forest Department might
employ surplus labour in a scheme for forest development, and Government might make a
grant to the chiefdom to help with the estabUshment of a Native Administration School.
594. The problems associated with forest reservation are most easily overcome in
areas where the land tenure is communal and no individual or family is dispossessed of land.
Even in areas where land tenure is on a village or family basis, however, it might be found
possible to initiate some form of group development, involving a certain amount of redistribution of land and rationalization of holdings. This would provide an ideal solution, but in
many cases it would probably be the most difficult to achieve.
FIRE AND FIRE-CONTROL

595. The greater part of the savannah in Sierra Leone is burnt annually This burning,
together with shifting cultivation, is causing the spread of savannah conditions at an alarming
rate {see also paragraph 191).
596. Generally speaking the effects of fire are:—
(a) The vegetation is affected according to the intensity of the fire; the stronger the
fire the greater the damage to tree growth. In areas where grassland or savannah
adjoins bush, persistent annual fires occuring late in the dry season cause a
gradual retreat of the latter. Thus the area subject to fires is progressively
increased.
(é) Fires cause to a greater or lesser extent the destruction of humus and humusforming litter and may also destroy soil micro-organisms. The extent and
importance of the direct effect on the soil are however, uncertain. *
(c) The occurrence of fire late in the dry season exposes the soil to erosion by the early
rains which frequently take the form of heavy storms.
{d) The ash resulting from these fires is mostly carried away by storm water or lost by
leaching.
597. It is sometimes questioned that fires have a harmful effect on the vegetation and
soil, t We were invariably told by native farmers, however, that where annual fires cause
bush to be replaced by grass, a considerable deterioration in soil conditions always accompanies
the change. We were also told on a number of occasions, in savannah areas, that a fallow of
five years in savannah where fires are excluded is equivalent to a fallow of ten years where
annual fires occur.
* Quarre, P . Contribution to the study of the problem of Bush Fires for Haut Katanga, East African
Agricultuial Journal, October, 1943.
t Jeffries, M. D. W. Farm and Forest. Vol. ix - No. 1 - 1948 - Page 45.
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598. The reasons for annual fires are:—
{a) The burning of small areas for fanning purposes usually leads to general burning
as steps are rarely taken to prevent the fires from spreading.
ib) Areas from which thatch grass is obtained are burnt late in the dry season to
encourage regrowth of the same grasses. These fixes are also aUowed to spread.
(c) Cattle owners, particularly Fulas, burn grass at intervals through the dry season,
to clear debris and encourage fresh grazing.
{d) Hunters use fire as a means of driving game.
{e) Carelessness and maUce account for a large number of fires. These include those
started by railway trains.
599. From time to time numbers of fire belts have been gazetted under the Bush
Fire Prevention Ordinance, usually as a strip of land of a specified width along the bush path
joining named towns. Where these fire belts pass though savannah, they have had no efliect
as the vegetation on them has been burnt annually in the same way as the surrounding
country.
600. Individual District Commissioners have made vigorous, but with few exceptions
unsuccessful, attempts to stop uncontrolled fires. The results of their efforts have demonstrated
clearly that it is quite impractical to eliminate general burning in savannah and grassland.
It is also self-evident that an accidental fire occurring after a period of complete fire-protection
can cause much more damage than the normal fires.
601. In view of these considerations the Forest Department initiated early-burning.
The advantages of this are:—
(a) The herbacious vegetation burns while it is still fairly moist, and the fires are
therefore much less intense than those occurring later in the year.
{b) Early fires do much less damage to trees, most of which produce fresh leaves,
flowers and fruit during the dry season.
602. Early-burning on a large scale was started in Kono District in the 1946 to 1947
dry season and has been carried out there every year subsequently. It was started in Koinadugu,
TonkoUü and BombaU Districts and on a hmited scale in Port Loko, Karene, Kambia and
MoyambaDistricts in the 1948to 1949 dry season, and was continued in the 1949to 1950 dry
season.
603. The procedure hitherto adopted for carrying out early-burning has been to warn
the people concerned in November and December, and to carry out the burning in December
and early January. The work has been carried out by as many Court Messengers, Forest
Rangers and Agricultural Instructors as have been available, often too few to do the job as
thoroughly as desired. In some chiefdoms the people have co-operated actively, in others
all the early-burning has been carried out by Government Staff, going along bush paths lighting
fires at intervals and thus forming at least a network of early-burnt strips.
604. When the grass is fairly moist and there is no wind, burning can be started in the
morning as soon as the dew has dried sufiiciently. These fires increase in intensity and spread
fairly rapidly during the day, covering large areas. When, however, there is a possibility
of damage to property, or the grass is fairly dry, or as often happens, especially in the North,
there is a strong harmattan blowing during the day, burning is best started in the evening.
If burning is difficult the fires may be started up hill and down wind but, if the grass is dry
and burns very easily, burning should be done so that the fires spread down hill and/or up-wind.
The grass in the neighbourhood of danger points such as towns should be burnt before general
early-burning is started. At such places fire breaks may be needed. If conditions are favourable a fire break 15 feet wide is adequate, provided there is a strip of bared ground in the middle
of it (a footpath can often be found for this purpose) to prevent fire creeping across in the Utter.
A wider break is preferable, however. It is essential that any fire break be guarded to prevent
fire jumping across, although no fire break, however wide and however well guarded, can be
relied upon to stop a fire in tall grass, with a strong wind behind it.
605. In most chiefdoms the value of early-burning is appreciated and the people become
more actively co-operative each year it is carried out. It is especially popular in those chiefdoms where cattle are kept in large numbers. It is not popular, however, in a number of
chiefdoms in Bombali and Tonkohli Districts. The principal reason advanced for this is
that the people are attempting, usually without any success, to establish complete fire
prevention.
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606. Early-burning is not as easy to carry out as it appears at first sight. Among the
principal difficulties encountered are the foUowing:—
(1) The necessity for conserving supplies of thatching grass until late in the dry
season. Two ways of overcoming this difficulty are the collection of as much
grass as possible before the time of early-burning, and the cutting of fire breaks
around remaining areas of thatching grass.
(2) In some chiefdoms the people try to exclude fires from their farm land for a year
or more before farming.
(3) The date at which early-burning takes place is earlier than that at which some
people wish to burn their farms.
(4) People are often unwilling to take effective measures to protect their property
against fires. It is very easy to blame early-burning for damage which would
have been even more likely to occur through late fires*.
(5) The variability of the onset of the dry season makes it impossible to fix with
certainty the best period for carrying out early-burning.
(6) The uneven drying out of the vegetation makes it impossible for all parts, even in
a limited area, to be burnt at the same time. Pure grass, for instance, especially
on hillsides, dries out long before that in places where tree growth is fairly thick.
(7) Early-burning is sometimes postponed because of delay in taking the necessary
precautions against fire. This delay means that the burn is more fierce than it
would be if carried out at the proper time.
607. Experience has shown that effective early-burning requires a fairly detailed knowledge of the country, and the ultimate aim is that it should all be carried out by the local people
on their own land.
608. There is no specific legislation dealing with early-burning, although some of the
chiefdoms which have become " Soil Conservation Areas " have put into force rules concerning
early-burning and associated soil conservation measures.
609. Although early-burning has been put forward as a general solution to the problem
of fire control, in specific cases complete exclusion of fire may be effectively attempted. Such
cases include those where grass still forms only a small proportion of the vegetation or where
grass exists in small isolated patches.
610. In some countries early-burning is not acceptable because its favouring tree growth
adversely affects the grazing. In Sierra Leone, however, there is no likelihood of grazing
becoming a limiting factor for some time to come, and the regeneration of tree growth is the
most urgent necessity.
611. The relationship between fire control and tsetse control measures is mentioned
in the section on Soil Conservation and Health (paragraph 634).
Recommendations for Fire Control.
612. It is recommended that early-burning of grassland and savannah shall be Government's declared policy. At the same time it should be recognized that there are certain cases
in which early-burning is not the best treatment.
613. District Councils should be empowered to draw up regulations relating to earlyburning and associated measures. {See paragraphs 725 and 726).
614. AU Administrative, Agricultural and Forestry Staff who can be spared should be
detailed to carry out early-burning until it has become an estabHshed practice, but the ultimate
aim should be for the people of each chiefdom to do their own early-burning, without supervision
or assistance.
615. Early-burning should be completed each year by a certain date depending on local
circumstances. (The date will probably be about January 15th or 20th), After that date only
carefully controlled burning for specific purposes should be permitted.
SOIL

CONSERVATION

AREAS

616. Under section 8 {m) of the Tribal Authorities Ordinance (Cap. 245), various
chiefdoms have constituted themselves Soil Conservation Areas. This enables the Tribal
Authority to draw up rules for the conservation of the natural resources of the chiefdoms.
* Isolated houses are occasionally destroyed by grass fires, late or early, but conflagrations such as those which
destroyed the greater p a r t of five large towns in the Northern Province in t h e 1948 - 1949 dry season, are
almost invariably the result of domestic carelessness.
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617. The following chiefdoms have been so constituted:—
inAc -^1
r-u- cj
1 For the protection of certain hill tops, and road and
1945: Nongowa Chiefdom
^
-j
^ ^'^
J streamside vegetation.
1946: ToH, Lei, Mafindo "1
and Gbane Kando i For the early burning of grassfields and the protection
Chiefdom in Kono f of vegetation on the sides of roads and streams.
District.
I
1949: Kowa, Kori, Maje "1
and Kamagai in
For early burning of grassfields and protection of
Moyamba District
•road and streamside vegetation; Kamagai also protects
and GaHnas in
one hill.
PujehunDist rict.
618. The Soil Conservation Orders so far made have met with varying degrees of success,
depending on local appreciation of their importance and the energy with which they are enforced.
The appUcation of such orders has been particularly effective in respect of early-burning.
More far-reaching measures for improved land use in Nongowa Chiefdom are under consideration, pending the completion of a detailed survey by the Agricultural Officer, Kenema.
619. While Soil Conservation Areas are not a jSnal solution in themselves, they have
the advantage that elaborate formal procedure is not required. It is considered that they are
a useful preliminary to any local programme of land use, and that many more could be constituted
with advantage.
EDUCATION AND EXTENSION

620. Although the saying " Educate a man and lose a farmer" is still true of a very high
proportion of pupils leaving school in Sierra Leone, when an educated man does return to the
land his farming methods are often in advance of the usual practice, and he is more ready to
accept advice and try out new ideas.
621. Unfortunately, agricultural education in many schools faUs far short of what is
required. It is often confined to gardening while the wider aspects and problems of agriculture
are overlooked.
622. Any education in agriculture must include instruction in the basic principles and
practice of correct land use. In the layout of school compounds and gardens, these are
frequently overlooked. Co-operation between the school authorities and the Agricultural
Department are most important. The publication of simple pamphlets showing the best
methods of laying out school gardens would assist teachers in this respect. There is a widespread
lack of appreciation of the principles of correct land use, and where this does exist, there is not
always the practical knowledge to apply it.
623. As much as possible should be done to stimulate the interest of the pupils in
agriculture. Each pupil should be responsible for his own plot and be allowed to choose the
crops he wishes to grow for his consumption. In fact he should grow the food he eats, and
eat the food he grows. The growing of European vegetables should not be given undue
prominence.
624. The most important part of agricultural education is, however, to raise the prestige
of the farmer. The importance of the farmer to the community cannot be over-emphasised and
until farming ceases to be regarded as an occupation for the uninteUigent drudge there will
be Uttle increase in the number of educated boys wishing to take up farming. It is clear that
Sierra Leone cannot support indefinitely the increasing annual increment of educated nonproducers. Further, until there are appreciable numbers of educated farmers, agricultural and
therefore economic development must be retarded.
625. Much has been written about methods of propaganda and extension and we do
not propose to recapitulate it here. In our experience, once an officer has gained the confidence
of the people among whom he works and has been allowed to remain with them long enough,
the problem of extension work has largely been solved.
626. Any steps which can be taken to encourage farmers to improve their methods
are of the greatest importance. Agricultural shows which engender a pride in successful
farming have considerable value. They do, however, make considerable demands on the time
of staff.
627. While the importance of the productive aspects of forestry are becoming increasingly appreciated since the introduction of sawmills, there is a lack of appreciation of the
importance of forest for protection purposes. This should be brought home to the people by
every means possible.
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LAND USE IN RELATION TO HUMAN AND ANIMAL HEALTH

628. While correct land use will ensure food supplies, there are certain aspects in its
relation to disease control which must be pointed out.
Trypanosomiasis.
629. The tsetse-fly Glossina palpalis is distributed throughout Sierra Leone, though so
far it has only lead to a serious epidemic of sleeping sickness in the Kailahun and Kono Districts
and to lesser extent in the Sherbro area. Its breeding place is normally under shade near
streams and swamps, from which the adult never travels far.
630. Nash* considers that, in general, the pohcy of the Agricultural and Forestry
Departments is likely to inhibit the spread of this fly for the following reason:—
(a) It does not appear to thrive in areas of dense secondary forest.
{b) Its breeding places are removed by extensive swamp clearance and the making of
rice nurseries on the uplands. This applies to mangrove swamps as well as inland.
Therefore a poUcy which encourages the maximum food production in the swamps and allows
the secondary forest to thicken up is in the best interests of tsetse control.
631. On the other hand, the policy of leaving a streamside cover of bush, while essential
for the preservation of water supplies, may encourage Glossina palpalis in areas where savannah
and grass predominate. The maintenance of water supphes is obviously so important that it
demands very high priority, and it is considered that, since the Medical Department have
firmly checked the spread of sleeping sickness, streamside bush should be allowed to remain
unless an actual epidemic renders its clearance necessary in a particular locality.
632. The only other tsetse fly of importance in Sierra Leone is G. Longipalpis which
occurs in the savannah areas of the North, particularly the Tambakha chiefdoms, where it is
said to prevent cattle-keeping. It does not appear, however, to carry T. Gambiense or other
human trypanosomes, but mainly T. Vivax, the cattle parasite.
633. In general, the N'dama cattle are fairly resistant to trypanosomiasis, unless overworked or exposed to very frequent mixed infections, as appears to be the case in the Tambakha
chiefdoms.
634. It must be remembered that the policy to assist savannah to thicken up into
secondary forest by early-burning and other measures, may, in the immediate phases, produce
conditions which are ideal for the breeding of tsetse fly. Also during the initial clearing of
swamps there may be a period of close man-fly contact, until breeding places have been
eliminated.
635. The bases of all oil-palms near streams are a favourite breeding place of Glossina
palpalis. In estabhshing oil-palm plantations it would be wise to leave a gap between any
stream bank and the nearest trees. Provided the plantation is kept cleared of undergrowth,
however, the danger does not appear to be great.
Malaria.
636. Whether or not the clearing and cultivation of a swamp will inhibit or assist the
spread of malaria depends upon the species of Anopheline mosquito present in the area. Clearing vegetation and removing shade favours some species but is fatal to others. In general,
efficient cultivation of swamps will discourage mosquitoes. It is advisable that, when any
agricultural development is initiated near a town, the co-operation and advice of the Medical
Department be sought.
Schistosomiasis (Bilharzid).
637. The intermediate host of Bilharzia is a water snail, {Bullinus globosus), which has
wide distribution in Sierra Leone. It is infected from human faeces and urine; consequently
the most effective way of controlling schistosomiasis is the education of the people. At present
however, swamp farming must expose the farmer to infection, and here again co-operation with the
Medical Dapartment can minimise this risk. There are various ways of eliminating the water
snail, one of the most effective being its collection and destruction. If the tree Balanites
aegyptiaca is planted near streams so that its fruit falls into the water, the astringent solution
of its juice kills the snaU.
Farm ing and Health.
638. There is no reason why a proper land use policy should not fit in with the requirements of disease control. It is obviously essential that, before any land use scheme is initiated,
the Medical Department be consulted.
* Mash, T . A . M.
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COMMUNICATIONS

The Necessity for More Roads.
639. The making of roads is the obvious prelude to any form of economic development.
" It is believed than no single factor will contribute more to increase production than
e> lension of the road system wherever there are new sources of production to be
ta iped, and wherever uneconomic head loading is taking place.
There is a further consideration that good and convenient communications can
iiclp to mitigate the effects of shortage of staff, which, as frequently noticed above,
is likely to act as a brake on development. Fewness in numbers can to some extent be
compensated by mobility, and the effectiveness of all grades of staff is increased
by ease and speed of movement."*
''40. We consider that the provision of roads in the following areas would be particularly
beneficial to -e country and to the areas concerned:—
(a) . he cocoa chiefdoms and Gola forest area.
(b) file tidal swamp areas of the South-western Province.
(c) The Eastern part of Koinadugu District.
641. The Cocoa Chiefdoms and Gola Forest Area.f—This is already being opened up by
the Giema-ZimmiRoad which, it is expected, will be completed well before the end of 1950.
This road, together with suitable feeders, will be of great value as an extraction route for timber
and cocoa.
642. The Tidal Swamp Areas of the South-western Province.—A road has been proposed
to run North and South along the watershed of the Jong and Gbangbale rivers. J We understand that another has been proposed from Mattru to Gbangbama and Gbangbatok. In
respect of proposals made in this report such roads would be of the utmost value in developing
the tidal swamp areas and the associated hinterland {see paragraphs 850 to 871).
643. The Eastern Part of Koinadugu District.—The Plan of Economic Development
recommends roads as follows:—§
" As a beginning, a road driven North-north-east from the present road head at Makali
up the long straight watershed of the River Pampana and the River Bagbe would
open up extensive tracts of country. The objectives of this road would be, first, to
join a road thrust South-eastwards across the River Sell from Kondembaia so as to
effect road communication with Kabala,and then to turn Eastwards, still following
the watershed already mentioned, to Firawa, and so on in due course to SerekoUa
and Bendugu near the Frontier. At Bendugu junction would be effected with the
semi-circular road, being already driven forward with energy and purpose by the
District Commissioner and people from Kabala, through Sinkunia and Falaba, with
Bendugu as its objective."
644. Such a road system would—apart from facilitating political development and trade
greatly faciUtate:—
(a) The Land Use Scheme we have recommended for a part of the Escarpment Region
{see paragraphs 872 to 879).
{b) Forest reservation in the North-east Watershed Region, the Loma Mountains
and the Escarpment Region {see paragraph 570).
(c) Forest Development in the TonkoU and Tama Forest Reserves, and any future
reserves in the Escarpment Region {see paragraph 565).
{d) The stabilisation of the cattle population and subsequent development of the
livestock industry {see paragraph 499).

" '

Roads and Land Use.
645. " Not infrequently construction of a new road is the signal for movement of fresh
population into the area, and for an outbreak of indiscriminate destruction of bush for farming
purposes along its course, with consequent harm to the countryside. Sound arrangements
regarding land utilisation are more easily made before such incursions take place than after,
and as far as possible this should be the aim." |1
* Childs, H. A Plan of Economic Development for Sierra Leone, paragraphs 184 to 185,
•f Childs, H. A Plan of Economic Development for Sierra Leone, paragraph 188.
% Childs, H. A Plan of Economic Development for Sierra Leone paragraph 195d.
§ Childs, H . A Plan of Economic Development for Sierra Leone, paragraph 191.
II Childs, H. A Plan of Economic Development for Sierra Leone, paragraph 206.
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646. We feel that this principle cannot be over-stressed, and urge that, wherever road
construction is taking place, necessary measures for correct land use be introduced, if possible
before, or failing that, shortly after the road penetrates an area. We would in fact suggest
that, to avoid the consequences which so often follow the opening up of country by a new road
system, local road construction, in areas hable to rapid soil deterioration and erosion be made
conditional upon the effective introduction of appropriate conservation measures.
647. We have seen many areas where the apphcation of this principle would have
prevented a serious deterioration in vegetation and soil. A noteworthy example is that of the
three Kunike chiefdoms, where the production of rice from unsuitable land has been greatly
stimulated by the construction of the Matotoka-MakaM Road. In most of these cases,
including the example quoted, effective action is urgently required before further extension of the
road system is carried out.
Hoad Construction and Maintenance.
648. It is generally recognised that the maintenance of a belt of thick vegetation along
each side of motor roads, apart from adding to the comfort of travellers by providing shade,
preserves moisture in the road bed and thereby minimises dust and corrugation during the dry
season. As a result of increasing pressure on the land, however, roadside vegetation is being
encroached upon to an increasing extent for farming. A great deal of roadside vegetation has
now been constituted as protected forest in the form of a strip of land usually 220 or 330 feet
wide, on either side of the road. We have however questioned the economic advisabihty of
constituting protected forests in this form (paragraph 579). In a few places oil-palms have
been estabhshed in the form of roadside strips.
649. Some provision, apart from the estabUshment of protected forests, is required for
the preservation (or in rare cases for the destruction) of roadside vegetation. This could be
achieved by declaring the areas in question Soil Conservation Areas under the Tribal Authorities
Ordinance (Cap. 245) (See paragraph 714), but this would mean approaching chiefdoms
individually, a troublesome and lengthy business. At present two other Ordinances exist
which may be invoked in this connection but neither of them appears to be relevant. The
Building Lines Regulation (Cap. 23) permits the Public Works Department to remove
obstructions and cut down trees within 50 feet of the centre of a motor road and forbids the planting of crops in this area. There is nothing to prevent the felling of trees by other persons,
provided they do not plant crops. The Bush Fire Preventions Ordinance was made for the purpose
of creating fire-belts, and not for protecting roads, and though the sides of aU motor roads
could be scheduled as fire-belts, this would be using the Ordinance for a purpose for which it was
not intended.
650. What appears to be required is an Ordinance to give the Pubhc Works Department,
or the pubhc body maintaining the road, power to do so as they wish within 50 feet of the road
centre, and to prevent any person interfering with this area either creating obstructions or by
removing vegetation.
651. We suggest this Ordinance be called the "Roadside Protection Regulation,"
and should apply to aU pubhc motorable highways, either maintained by the Pubhc Works
Department, Native Administration or other public body. It should contain the following
clauses:—
(a) No person other than the authority maintaining the road may cut or remove any
vegetation within 50 feet of the road centre.
(b) Only the authority maintaining the road may plant or permit to be planted any
vegetation or trees within 50 feet of the centre of the road. In addition the present
provisions of the Building Lines Regulation, suitably modified, might be
incorporated in this Ordinance.
652. Plantations of oil-pakns and forest trees would be made outside the 50 feet hmit,
except where permitted by the appropriate authority. The creation of protected forests and oilpalm plantations along motor roads is convenient from the point of view of accessibiHty, but
from the land use point of view such plantations might be better situated on the slopes of hills.
653. Where there is no roadside bush, and httle prospect of its regenerating, mangoes
might be planted.
654. It is recommended that to avoid erosion, road margins, ditches and banks be
allowed to maintain a natural grass cover when this can be done without interfering with eflScient
maintenance. In the case of roads which are very little used, a continuous short grass cover
appears to be the best means of preserving a good surface at a low cost.
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MINING

655. There are two types of mining in Sierra Leone; that carried out by large mining
companies at Marampa, Hangha and Yengema for iron ore, chromite and diamonds, respectively,
and the smaU private workings for gold scattered throughout the various streams of the
Escarpment and Plateau area.
656. The large mining companies, though they must of necessity move large quantities
of soil, are in general taking precautions to prevent erosion spreading beyond the area which
they are immediately working. The very large revenue which Government obtains from
royalties on minerals, their high export value and the wages and employment offered more
than compensate for any purely local erosion and disturbance which takes place, provided
adequate precautions continue to be observed.
657. The history of the gold mining industry is not however so satisfactory. Alluvial
gold is present in many areas, especially those associated with the Kambui Schists, but is
generally too thinly distributed to make large scale mining profitable, no rich reefs having
so far been discovered. Two companies, Messrs. Maroc,Ltd. and Gold and Base Metals took
up large workings in the area between Magburaka and Lake Sonfon, and near Mongheri,
while various private individuals took small workings in this area and in theGori Hills At the
time of writing the Pampana Mining Company have a large dredge working on the River Pampana
North of Magburaka. When the first two companies closed down during the war, the labourers
who had been employed by them stayed on in the old workings with their famiUes, and in some
areas fell into a great distress owing to shortage of food and money. In 1946, legislation was
introduced (No. 34/1946) permitting alluvial gold mining to be carried out by Africans without
the necessity of taking out a lease. Many of these ex-mines labourers have taken advantage
of this.
658. Unfortunately this measure has lead to complete villages of strangers springing
up in the mountainous Lake Sonfon area. These strangers are clearing the forest on the steep
hillsides for farming and thereby denuding the watershed of the Pampana River of vegetation.
The communal nature of the land tenure allows them to do this without let or hindrance, and,
if anything, the local people are encouraging immigration. Measures to preserve these
important forest remnants and to stop the farming of steep hillsides are urgently required.
We consider that the number of Ucences issued for alluvial mining in this area should be strictly
limited.
659. It is recommended that the provision of the Minerals Ordinance Cap. 144, Section
II (2) should continue to be strictly enforced. It is particularly desirable that any individual
or company wishing to mine should have sufficient capital and operate in such a way as to
be reasonably sure of success. The reason we suggest this is that, as explained, bad land use is
particularly prevalent in those areas where mining operations have been abandoned and
large numbers of labourers from other chiefdoms have suddenly been left without
employment.
660. It is also recommended that all mines be required to deposit overburden and tailings
in such a way that the land is least damaged from the agricultural point of view. In
particular, holes, ditches and trenches on alluvial land should be filled in when they are no
longer required, and the land made reasonably level. In places where mining operations
cannot pay for reasonable rehabilitation of the land, mining should be regarded as uneconomic,
and not permitted.
DOMESTIC PRACTICE

661. It is suggested that the practice of clean weeding in compounds and villages be
discouraged, and a natural grass cover be allowed to grow. This would prevent sheet erosion
diminish glare and heat.
662. We also suggest that ditches and drains in towns and villages be constructed in
such a way that they do not cause erosion. The sides of drainage channels should be sloped
to prevent them falling in and, if possible, be allowed to grow a natural grass cover. In some
towns and villages we have seen small check dams made in places where storm-water tends
to cause guUeying. This is an excellent and easily carried-out practice which should be
encouraged.
663. Further reference to this subject may be foimd in East African Agricultural
Journal, 1943 to 1944. Page 146. G. B. Masefield " Soil Erosion Around Buildings and its
Prevention." A study of this article is recommended.
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CONSERVATION OF THE SOIL

664. Two main factors must influence future land-use in Sierra Leone—^production
and conservation. The need is to reach and maintain a high level of production and, at the
same time, to conserve those resources of soil and water upon which the maintenance of
production depends.
665. The conservation of water is discussed in paragraphs 781 to 786 except in so far as
it is affected by the conservation of the soil. This section therefore deals with the latter only.
Factors Affecting Soil Erosion*
666. Vegetative cover and its treatment.—" Under a cover of natural vegetation erosion
is restricted to the geologic norm,"t that is, the rate of soil formation is generally at least as
great as that at which it is washed away. Removal of the natural vegetation, particularly if
accompanied by cultivation, may lead to very rapid soil losses. The susceptibility of agricultural
land to erosion varies very much with the types of crops grown. The effect of various
crops grown in Sierra Leone is discussed in paragraphs 422 to 432. According to Jacks and
Whyte:
" In stable agricultural systems, the effect of a rotation of crops in checking erosion
is often out of all proportion to the mean effect of the separate crops."f
Under the shifting cultivation system of upland farming in Sierra Leone the saviour of the land
has been the bush fallow. Even while the land is being farmed the roots, stumps and unburnt
trash do much to minimize erosion on upland farms. However, the progressive shortening
of the fallow period and the tendency to increase the number of successive years of cultivation
must inevitably result in a corresponding increase in the rate of erosion.
667. Vegetative Litter.—The importance of this in preventing erosion appears to depend
not on its own capacity to absorb rainfall but in its function of maintaining the absorptive
capacity of the soil beneath. § In this connection the destruction of utter in the grasslands
in the North and elsewhere in Sierra Leone by annual fires must cause appreciable erosion.
Vegetable matter applied to the land in the form of a mulch has a similar effect to natural litter
in protecting the soil.
668. Slope.—On land which has been cleared for agricultural purposes slope plays a
most important part. Prehminary observations indicate that arable farming should not take
place on land with a slope of more than eight to ten degrees (fourteen to seventeen per cent),
and that land with aslope of more than fifteen degrees (26 per cent) should be left under a permanent cover of natural vegetation. The extent to which steep hillsides are cultivated in
Sierra Leone and the effects of such cultivation are too well known to merit further description.
669. Soils.—To quote Tempany,j| "Some soils erode easily, while others, under the
same or comparable rainfall with similar slope and vegetational cover erode very
Httle. The texture of the soil (by which is meant the size distribution of ultimate
• particles) is an important factor. Coarse textured soils permit rainfall to penetrate
easily and thus reduce the amount of run off and thereby resist erosion, but where
such soils have impervious subsoils and impeded drainage serious erosion may
nevertheless occur."
670. Tempany continues " The structure of a soil, by which is meant the state of
aggregation of ultimate soil particles into larger water-stable compound particles
known as crumbs, has also an important influence on erodibility; soils in which
a crumb structure is well developed are more resistant to erosion and allow easy
ingress of water and deep root penetration. Crumb structure is intimately connected with the treatment the land receives, continuous cultivation tends to break
down the soil aggregates, while resting land under a suitable fallow cover tends to
promote crumb formation. Consequently one of the aims of soil conservation
should be to encourage the formation and maintenance of a crumb structure to as
great an extent as possible."
The structure and resistance to erosion of a soil is closely linked with its fertiHty. Jacks
and Whyte state;
" The earliest stage of erosion is a loss of fertility. Whatever the cause of the loss,
the result is invariably a corresponding loss in soil stability; the soil is deprived not
only of its productive power but also of its capacity for remaining in place."
* See Bennett, H . H . The Dynamic Action of Rains in Relation t o Erosion in the Humid Region.
Transactions of t h e American Geophysical Union - 1934.
t See Lowdermilk, W. C. Acceleration of Erosion above Geologic Norms. Transactions of the American
Geophysical Union - 1934.
X Jacks, G. V. and Vi^hyte, R. O. The Rape of t h e Earth.
§ See Lowdermilk, W. C. Stndies in t h e Role of Forest Vegetation in Erosion Control and Water Conservation.
Proceedings of the Fifth Pacific Science Congress.
il Tempany, H. A. The Practice of Soil Conservation in the British Colonial Empire. 1949. Page 3.
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671. Bennet points out that the material of lateritic soils does not go into suspension
as rapidly as the material of less-oxidized less-leached soils of the same texture. As most of
the soils in Sierra Leone come within the first category, they would appear to have a certain
inherent resistance to erosion.
672. Lowdermilk, when visiting Sierra Leone, pointed out the value of the " erosion
pavement" of laterite gravel, often formed when Sierra Leone soils have been subjected to
moderate erosion. This dissipates the kinetic energy of falhng raindrops and, if left undisturbed, has a considerable effect in reducing erosion.
673. Rainfall.—Tempany writes:—
" As regards rainfall, it is not so much the amount of rain that falls during the year
that is important, but rather how it comes and when it comes. A single heavy fall
of rain in a few hours may occasion very severe soil losses and damage, while the
same precipitation distributed over an interval of several days or weeks can occasion
Uttle harm. Such heavy falls are characteristic of the tropics, and soil conservation
practices there must be designed to take account of this and be capable of dealing
with the heaviest falls Hkely to be encountered, with some margin of safety. The
rate of movement of water depends upon the slope of the land. Other things being
equal, the steeper the slope the more rapidly does water run down it, and rapidly
moving water has great erosive power. Theoretically, if the rate of flow is doubled,
the scouring capacity is increased four times, the carrying capacity thirty-two times
and the size of the particles carried, sixty-four times ".
The rainfall in Sierra Leone is heavy even by tropical standards, and much of it falls as very
heavy storms. {See Appendix 1.)
Soil Conservation in Sierra Leone.
674. Severe soil losses have largely been prevented in the past by the effects of the bush
fallow in maintaining fertility and structure, in retarding run off and binding the soil. The
shortening of the fallow, however, is resulting in a progressive diminution of these effects,
coupled with increasingly frequent exposure of the soil and the extension of cultivation to slopes
completely unsuitable for arable farming.
675. To reduce the pressure on the uplands and at the same time to provide adequate
food for the people the Agricultural Department has for a number of years pursued a policy
based on swamp development. At the same time a major item in forest policy has been the
reservation of watersheds and land too steep for farming. There is still very great scope for
the appUcation of these policies. Swamps are at present far from being fully developed
{see paragraph 399) and forest reservation is completely inadequate {see paragraphs 550
and 555).
676. By themselves, however, these measures cannot provide a complete solution to
the problems which are arising, as they take no account of the all-important upland farming
land which is suffering deterioration and erosion at a steadily increasing rate. In theory,
any increase in swamp cultivation should be accompanied by a corresponding decrease in
upland farming, but in practice, swamp development is not by any means keeping pace with
current degradation.
677. Needless to say, no final solution to the problem of upland deterioration can be
found until agricultural research has found the answer to the problem of maintaining fertility
on such land without the use of a bush fallow. In the meantime, however, it is essential to
estabUsh a sound basis of correct land use upon which the results of such research may be apphed.
678. Attention was drawn to the subject of landslides by those which occurred in the
Grafton Valley, near Freetown, in 1945. Generally speaking, the landslides which have
occurred in this country within recent years appear to have been natural phenomena, completely
unrelated to agricultural activities. Several of them in fact have taken place within forest
reserves. There is. however one factor to be borne in mind; that in hilly country the erosion
of lower slopes may undermine hillsides sufficiently to precipitate landsUdes where they would
not otherwise occur.
Land Classification.
679. A fundamental concept of soil conservation is correct land use; that is the use of
the land in such a way as to obtain maximum productivity with a minimum of erosion. The
basis for any land-use programme is the classification of land according to the purposes for
which it may safely be used.
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680. We have classified land in Sierra Leone on a basis of slope only, as follows {see
Map No. 2):—
Class A—Tidal swamp and flood plain.
Class B—Land predominantly level or gently undulating.
Class C—Land steeply undulating.
Class D—Land predominantly hilly or mountainous.
681. Class A consists of land which can be farmed with a minimum of restriction, in
so far as soil and water conditions do not preclude cultivation. Much of it could become
immediately productive if cleared of its natural vegetation, and even more is potentially
productive, assuming a solution is found to the problems of water control and associated soil
conditions.
682. Class B consists of land which is suitable for arable farming provided suitable
soil conservation practices are employed, except where lack of fertility is a limiting factor.
No great increase in agricultural production can be looked for from this type of land in the
immediate future as it is mostly fully utilized under the present system.
683. Class C consists partly of land which is suitable for farming, provided suitable
soil conservation practices are employed, but mainly of land which should be kept under
permanent tree crops or grazing. Plantation agriculture in the South and livestock-keeping in
the North are the main types of production suitable for this class of land.
684. Class D consists of land which should be mainly reserved as forest. Where the
population is not dense, however, it may contain sufficient suitable land to meet local farming
requirements.
685. Map No. 2 (Land classification) gives a general indication of the predominant
land-use zones. Within any given area all four classes of land may be found; while no indication could be given of the extent of inland swamps, on the scale employed.
686. In the preparation of detailed land-use schemes more detailed land classification
is required. A more detailed land classification based on topography is described by Lowdermilk.* Such a classification would take into account the distribution of inland swamps which
could not be shown on the general map, and which would be included in Class A. Soils would
also form an essential feature of such a classification, particularly soil factors relating to hability
to erosion. Nor can detailed land classification be carried out without taking into account
the way in which the land is to be used. Under Sierra Leone rainfall conditions no system of
permanent agriculture can be contemplated, even on very gentle slopes, which does not
make adequate provision for the disposal of run-off. Even under the present system, deteriorating conditions due to shortening fallow periods must be taken into account.
Correct Land Use and Zoning of Production.
687. As already stated, by the concept of correct land use we mean the safe use of the
land to the best advantage. This does not preclude the planting of tree crops such as oil-palms,
or even forest trees, where economically desirable on land which is otherwise suitable for
arable farming. Large blocks of trees should not, however, be planted in such locaüties
where this would lead to the intensification of farming on steeply sloping land. In such places
trees should, in the first instance, be confined to the steeper slopes.
688. If the practice of land use is fuUy developed along the fines indicated a considerable
specialization of activities is inevitable. At the same time it is desirable that the people should
continue, as far as possible, to be self-supporting in foodstuffs, f We feel, however, that this
principle should not prevent the full development of schemes for the production of cattle,
economic tree crops and timber in suitable areas, provided that sufficient food can be suppHed
from elsewhere.
689. In this connection the principle must be adopted that any major soil conservation
scheme which involves a local reduction in the area under cultivation must be accompanied or
preceded by a corresponding scheme for increasing food production in another part of the
country.
690.

Our proposals for the zoning of production are given in paragraphs 701 to 710.

* Lowdermilk, W. C. A Brief Report on Geneial Findings for Sierra Leone and the Gold Coast.
I See Childs, H. A Plan for the Economic Development of Sierra Leone, paragraph 117.
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The Control of Erosion on Agricultural Land.
691. This includes most of the practices such as terracing which are commonly implied
by the term Soil Conservation. Lambert, McCall and Cline* write;
" The fact that the term, Soil Conservation, too often imphes mechanical practices
in popular usage prompts us to mention that good land use and good cropping
practice are the basis on which any soil conservation programme must rest. The first
and cheapest practices are cropping and manuring systems designed to get conservation as a by-product. Mechanical practices are effective supplements to offset
deficiencies in control of run-off. An effective soil conservation programme
should provide for integrated use of all soil management practices for sustained
economical production."
692. The first essentials in the control of erosion on agricultural land are therefore
that upland farming should be a properly integrated part of correct land use, and that all
possible measures should be taken to maintain soil fertility. These subjects are discussed in
other sections of this report.
693. Specific soil conservation practices based on earth works, cultural practices or the
use of hving plant material would seem to be of little value unless the foregoing considerations
receive attention first. Of most of these measures we have no experience, of a few, some;
while many of them can only be appUed successfully to fanning systems which do not exist
in Sierra Leone.
694. The application of such measures must, however, eventually find a place in agriculture in this country. In the first instance those we know to be practicable should be fully
demonstrated on agricultural stations and demonstration farms. At present insufficient
attention is frequently paid to conservation measures, particularly on Native Administration
Farms, where the layout frequently ignores the need for the control and disposal of storm water.
695. Our knowledge of these soil conservation measures is very limited, and the need
for research under Sierra Leone conditions is most urgent, {see paragraph 828). A full description of such measures in given by Tempany.
696. We cannot dismiss this subject without reference to the construction of terraces.
Briefly, terraces are only used on a neghgible scale in Sierra Leone; they are neither (constructed
on a scientific basis, nor are scientific data collected relating to their performance, and they are
on such a small scale that any damage caused by their failure is easily repaired. The prospects
of the widespread adoption of terracing in Sierra Leone agriculture are limited by the following
factors:—
(a) Extensive terracing is incompatible with farming systems which depend on a
bush fallow.
(6) There is no evidence upon which to base the design of terraces. The importance
of correct design of the terraces themselves and the channels for the discharge of
storm water is made abundantly clear in published Uterature. We would quote
experience in Southern Rhodesia, f
" We have learnt from bitter experience that the enthusiastic construction of
contour ridges through arable land, without first providing a safe discharge
for the storm water so collected has resulted in worse gullies than those
produced in similar land where no soil conservation work has been carried
out."
(c) The construction of terraces by hand labour would be laborious. It is clear that
the possibilities for mechanized construction of terraces on land suited to farming
are at present very Hmited, and that the cost of such construction is Ukely to be
high at present. The danger of over-capitalization and the need to introduce
simple measures for soil conservation, before embarking on any measures demanding large scale equipment, were pointed out at the Jos Conference.^
697. In spite of these considerations however, we must be prepared for terracing to
become an integral part of Sierra Leone agricultural practice at some time in the future.
698. The broad-based terraces is a form most commonly used in modern agricultural
practice. Tempany describes it thus:—
" Broad-based terraces are essentially wide banks of earth thrown up approximately
along the contour, on gently sloping land most usually with a gradient of not more
than 5 per cent. In East Africa, however, ridging of this type may at times be
* Lambert, W. V., MacCall, M.A. and Cline, M.G. A Report by the Special Economic Co-operation Mission
Appointed to Survey Agricultural Problems and Research needs in t h e British Colonies and Protectorates.
t Bond, W. E. Soil Conservation and Land Use Planning in Native Reserves in Southern Rhodesia. Tropical
Agriculture, Vol. xxv, Nos. 1-2. 1948.
X International Conference on Indigenous Rural Economy held at Jos, Nigeria, November, 1949.
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practiced on lands with a considerably greater slope. The authorities of the United
States Department of Agriculture give the maximum slope on which terracing of this
description can be satisfactorily used as between eight and twelve per cent but in
East Africa it is apparently employed on slopes up to as much as 15 per cent. The
maximum depends on certain conditions, particularly rainfall and the erodibility
of the soil; the less erodible the soil, the greater the maximum slope."
We would draw attention to the range of gradients quoted, and to our lack of data for
the design of such terraces. Observations of such work in Nigeria clearly indicated to us the
difficulties in perfecting design.
699. Lowdermilk suggested that what he calls the " Chinese Bench Terrace " would
find an apphcation in this country, as a means by which the maximum effect could be obtained
with a minimum of effort. The terrace is started by leaving or planting lines of vegetation along
the contour. Between these hues are belts of cultivation from which soil lodges against the lines,
eventually forming benches. The terraces thus formed may be improved by cutting drains
along the bases of the banks. The drains should have a slight gradient and lead to grassed
water-ways. It would appear that the principles involved in making Chinese terraces could be
applied to some extent in current farming practice, both in bush and savannah areas.
700. The ultimate future of soil conservation on farming land in this country would
appear to depend on:—
(a) Correct land use.
(b) The maintenance of fertihty of upland soils.
(c) Strip cropping, or the use of contour strips of natural vegetation.
(d) The eventual use of broad-based terraces or Chinese terraces in one form or another.
The Zoning of Production. {See Map No. 6).
701. We have shown that if correct land use is to be estabhshed there must be a large
measure of specialization of activities. In general this wiU be confined to cash crop production,
although in Umited areas it may no longer be possible to grow all food requirements locally.
Certain areas which now export large quantities of food, particularly rice, will have to rely
on some other form of production. In this connection the principle should be adopted that
any major soil conservation scheme which involves a local reduction in the area under cultivation
must be accompanied or preceded by a corresponding scheme for increasing food production
in another part of the country.
702. We have, on the basis of a few known factors, divided the country into zones
suitable for various kinds of production. The main bases for this were topography and, to a
lesser extent vegetation. Within any of the zones described conditions must vary considerably.
The arable farming zone, for instance, contains a proportion of land unsuitable for arable
farming, and the tree crop zone contains considerable areas suitable for growing annual crops.
The zones given should therefore be taken as a broad guide only.
703. Within these zones more detailed land classification is required, particularly in
relation to soils, before detailed plans are made.
704. Arable Farming and Tree Crop Zones.—The country has been divided purely on
a basis of topography into two approximately equal areas. The Western part is generally
speaking suitable for arable farming, provided soils are suitable. The Eastern part is generally
speaking too hilly to permit arable farming without causing erosion, and should be mainly
devoted to the growing of tree crops. This principle should be applied with caution to the
North and North-east of the country, where savannah conditions exist and where annual
fires and other unfavourable conditions would be hable to prejudice the successful estabUshment of plantations. The North and North-east correspond with the Cattle Zone described
below. There is also a Secondary Tree Crop Zone where the topography is suitable for arable
farming, but where fair quantities of economic trees are already grown and where, for economic
reasons, their production should be encouraged.
705. Forest Zones.-—^There are areas, particularly in the Eastern part of the country,
where owing to the hilly or mountainous nature of the country, forestry should be the main
form of land use. In most of such areas there is, however, sufficient swamp and level land to
permit the growing of local food supphes, particularly where population is sparse.
706. The Cattle Zone.—In the North and North-east, where topography is unsuitable
for arable farming and where a savannah type of vegetation is predominant, cattle production
is indicated as the main form of land use. There is a Secondary Cattle Zone where topography
is suitable for arable farming but where grazing is plentiful and many cattle are already kept.
Here future land use may comprise either cattle production or arable farming, or more likely a
a combination of both.
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707. Zones of Low Productivity Associated Mainly with Lophira Savannah.—On the
Rokel River Geological Series and the Metamorphic rocks of the Port Loko area, the soil on
the higher level consists very largely of laterite concretions or pan. The associated alluvial
land is subject to intense drying in the dry season and flooding in the rains. These therefore
form large areas of extremely low^ productivity. Topographically such land is ideally suited
to mechanized cultivation, but no great expansion in production can be looked for until the
problems pecuhar to this type of land are solved.
708. Tidal Swamps and Flood Plains.—These have already been described in paragraphs 337 to 340. They contain the biggest reserves of undeveloped farming land in the country.
There is scope on a limited scale for immediate development, and on a large scale
for future development, given a solution to the problems of water control and associated
soil factors.
709. Inland Swamps.—It is hardly necessary to comment here on the importance of
these for annual crop production. They cannot be shown on our maps owing to their small
individual size and irregular distribution but, as stated above, they would form an important part
of any local land-use scheme, particularly in areas where extensive forest reservation is required.
710. We would emphasize that the zoning of production according to the purpose for
which the land may safely be used, both on a large and on a small scale, is the only sound basis
for agricultural development. It is most important that this principle be borne in mind in the
making of district and other plans, which should be considered in the Ught of territorial, as well
as local needs.
LEGISLATION AND ADMINISTRATIVE MEASURES

Existing Legislation.
711. The following pieces of legislation contain provisions with a bearing on Soil
Conservation and Land Use :—
The Agricultural Ordinance (No. 23 of 1946).
The Forestry Ordinance (Cap. 86).
Tribal Authorities Ordinance (Cap. 245).
Bush Fire Prevention Ordinance (Cap. 25).
Water Control Ordinance (Cap. 261).
Minerals Ordinance (Cap. 144).
The Agricultural Ordinance {No. 23 of 1946).
712. Although the powers under this Ordinance are very wide, they are nearly all
purely negative in character. It empowers the prohibition of cultivation of any particular crop,
the control of pests and diseases, and the regulation of harvesting, preparation and marketing
of produce. Unfortunately, while containing a great deal of " thou shalt not", it has very
little " thou shalt", and for this reason it has only a hmited value as a medium for the introduction of any land-use pohcy.
The Forestry Ordinance {Cap. 86).
713. This deals with the constitution of forest reserves, protected forests and the
powers to protect particular species of trees. Although it is seldom done in practice a forest
reserve can be constituted without the agreement of the Tribal Authority who must, however,
be consulted, but it is usual to obtain a request from them first. In the case of forest reserves,
a Reserve Settlement Court is set up which defines the rights of the landholders over the
collection of firewood, hunting, etc., in the reserve. Protected forests are always made at the
request of the Tribal Authorities, who manage them with the advice of the Forest Department.
All fees and royalties are paid into chiefdom funds.
The Tribal Authorities Ordinance {Cap. 245).
714. Under section 8 of this Ordinance, Tribal Authorities are empowered to issue
orders to members of the chiefdom, as follows:—
(e) To prohibit, restrict and regulate the cutting of trees.
(g) To control, regulate and restrict the burning of grass and bush.
{K) To require every household to cultivate enough food for its requirements.
{k) To control the movement of hvestock.
{m) For any other purpose (e.g. Soil Conservation Areas—see paragraph 616).
Where a Tribal Authority is unwilhng to make an Order under this section, the Provincial
Commissioner may direct that they should do so. However, since the success of such orders
is dependent on the zeal with which they are enforced, this last provision is not very effective
in practice. There is a provision that Tribal Authorities refusing to exercise an Order can be
prosecuted, but this has seldom been used. The powers under this Ordinance are so wide that
they could be made to cover almost any contingency, provided the Tribal Authorities are
prepared to co-operate.

Bush Fire Prevention Ordinance {Cap. 25).
715. This deals with the establishment of Protective Belts of bush to check the spread
of grass fires, and the penalty for setting fire to grass or bush without good reason {See Fire and
Fire Control, paragraph 599).
Water Control Ordinance {Cap. 261).
716. The Governor may declare an area to be a Water Controlled Area, and appoint
a Water Control Board with extremely wide powers to regulate the supply of water in the area.
The Board may also prepare schemes to improve irrigation and drainage and require landholders
to carry out works or pay for them being carried out. Government acquires the property of
all water in such an area. This Ordinance has only been used once, at Mambolo in the Scarcies.
It is unfortunate that the control of all water in the territory has not been assumed by Government, whether or not it is in a water control area, and an amendment to the effect is recommended
{see paragraphs 805 to 807).
The Minerals Ordinance {Cap. 144).
717. This contains provisions to prevent the cutting of trees by miners in Forest
Reserves without the permission of the Forestry Officer, to prohibit the pollution and alteration
of water supplies, and to regulate the disposal of tailings.
718. From the above brief summary it can be seen that the legislation covering land
and water use is scattered through a number of Ordinances, and that there are some gaps in
the provisions. Another great disadvantage is that the Government Departments and Authorities
responsible for enforcing the provisions of these different measures are often different, and this
may result in a lack of co-ordination.
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Recommendations.
719. No legislation can be enforced efficiently if it is not accepted as necessary by the
majority of the people. This is especially true of land-use measures in the Protectorate, where
the people who must ultimately see that orders are carried out are the Tribal Authorities who
can supervise the farmers in remote areas. Unless the Tribal Authorities are prepared to
co-operate little can be achieved. The difficulty arises when a Tribal Authority, though in
agreement with an order in principle, is either too slack or lacks the authority to enforce it.
This is unfortunately a difficulty commonly encountered by officers in the field.
720. Nearly all British Territories in East and Central Africa have enacted or are
enacting Natural Resources Ordinances. These empower the setting up of high level Natural
Resources Boards with very wide powers and authority to issue orders through the Provincial
Commissioners to the Tribal Authorities. It is doubted however whether this is the right
organization for Sierra Leone. At a time when the people are demanding and obtaining an
increasing share in the management of the country, and when the system of local Government
is being amended to give effect to this, it is both important and necessary that the people themselves should assume responsibility to an increasing degree for land-use measures, which can best
be achieved by working through the popular institutions.
721. Tills means using the Tribal Authorities and District Councils to the fullest
extent possible and only having resort to exceptional powers where these bodies need support
to achieve the measures which are essential for the safety of the land. The District Councils
as at present constituted, have no authority to make orders in regard to land but they are assuming
growing responsibilities for district affairs and it is recommended that the powers exercisable
by a Provincial Commissioner under section 10 of the Tribal Authorities Ordinance, referred
to above in paragraph 714, should normally only be exercised after consultation with the District
Council concerned. Where a Tribal Authority is unwilling to issue an order the next step
should be for the Provincial Commissioner to bring the matter before the District Council
which would be invited to endorse the proposed order which would then be made by the Provincial
Commissioner with the backing which this endorsement would give. Such an order should not
normally be made without the support of the District Council which in this way will have an
opportunity of showing its appreciation of the importance of sound land usage. It is hoped
that if the facts are squarely and convincingly placed before them District Councils will in fact
not be backward in advising measures which are necessary for the preservation of the land,
since this is the people's most valuable asset.
722. It cannot be emphasized too strongly that correct land use can only be achieved
if there is the fullest collaboration at all levels between the departments concerned, and if
continuity of pohcy is maintained. It is thought therefore that sound advice to District Councils
on the one hand and to Government on the other, will be more readily and continuously available if a permanent and authoritative committee exists to receive and consider, on a
country-wide scale, all information and reports relating to soil conservation problems received
from officers of the various departments working in the field.
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723. There is at present a Soil Conservation Committee of which the Chief Commissioner is chairman with the Director of Agriculture and Conservator of Forests as members.
It is recommended that this Committee should be given the rather wider and more positive
title of" Committee for the Conservation and Development of Natural Resources," or in short,
the " Natural Resources Committee." This would ensure that all three departments maintained
consistent and complementary poUcies directed towards the most beneficial use of the country's
natural resources. The Committee's functions would be advisory, comprising general supervision of all land use development, including major land-use projects, and the Committee would
constitute an authoritative and powerful link between workers in the field and the Central
Government. Local failures by Tribal Authorities or District Councils to rise to their responsibihties would be reported in the first instance to this body.
724. This Committee might be expanded. In the event of the Director of Veterinary
Services becoming resident in Sierra Leone his inclusion would presumably be automatic; unofficial
representatives might be added in due course, and if a member of the Legislative Council with a
portfolio for agriculture and forestry were appointed he would seem a natural addition.
725. The proposals made above conform suitably with the decision to make District
Councils responsible for the economic development of the districts. The preparation, and
subsequent execution of District Economic Plans must necessarily constantly impinge upon
soil conservation poUcy and in our view the way to ensure that a proper land poUcy is being
observed is to make the Natural Resources Committee responsible for approving and guiding
economic projects which bear on the natural resources of the country, and for recommending
the financial assistance to be given to them.
726. We have considered whether legislation on the lines of the Natural Resources
Ordinances enacted in the other territories is necessary for carrying out our recommendations.
For the present this seems unnecessary since the course we are advocating depends primarily
for its success upon persuasion and guidance; should this fail to produce the desired results
then the question of introducing special legislation will have to be reviewed.
727. It is however recommended that the Tribal Authorities Ordinance (Cap. 245) be
strengthened by the addition of the following subsections to section 8:—
(n) Requiring any native to do any act necessary for the conservation and proper
use of the natural resources of the land,
(o) Prohibiting any native from doing any act which is harmful to the natural resources
of the land.
728. Finally it is essential that courts should inflict penalties for infringement of Soil
Conservation Orders which will act as a real deterrent. A fine of a few shillings will not deter
a farmer who has succeeeded in clearing part of a protected forest from repeating the offence,
and until he can be made to understand why he must not do so he must be restrained by fear
of the consequences.
PART III
RECORDING IN ORDER OF URGENCY AREAS ALREADY SERIOUSLY ERODED OR DEGRADED
AND AREAS CONSIDERED TO BE IN DANGER OF SUCH DETERIORATION IN THE FUTURE.
DEFINING WITH SPECIAL REFERENCE TO LAND MANAGEMENT AND CROP
ADAPTATION THE MAIN CAUSES OF SOIL INSTABILITY IN THESE AREAS

729. We have already outlined the various processes of degradation which are taking
place throughout the country. In this section we use degradation in a purely relative sense.
Because we have described certain areas as degraded we do not intend to imply that degradation
is not taking place to a considerable extent elsewhere. The areas described have no clearly
defined boundaries. Foci of degradation occur wherever population is concentrated in the
neighbourhood of towns, roads and railway lines, and deterioration in conditions is
increasing and spreading around these.
730. There are, however, certain areas where the problems demand more urgent
attention. In these degradation can be attributed to one or more of the following causes:—
(a) Farming on land topographically unsuitable.
(b) Intensive farming associated with local concentration of population.
(c) Natural causes.
731. Where (a) is the cause, degradation is often potential rather than actual, but the
processes which have been initiated will, if allowed to continue, lead to very rapid loss in fertihty
and soil erosion. Furthermore, since these areas are watersheds, the effects of such deterioration will be felt far beyond the immediate vicinity in which it occurs. In addition there is the
general problem of uncontrolled grass fires wherever conditions favour these. This problem is
described in detail in paragraphs 595 to 615.
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732. The degraded areas described are shown on Map No. 5 and are designated as
follows:—
A. Colony and adjoining parts of the Protectorate.
B. Protectorate.
(a) Primary cause: Farming on land topographically unsuitable.
1. Escarpment Region.
2. Nimini-Dodo-Kambui Hills Region.
(b) Primary cause: Intensive farming associated with local concentration of
population.
3. Scarcies Uplands.
4. KafuBullom.
5. Kabala.
6. Makeni-Magburaka-Binkolo Area.
7. Kamakwie Road Areas.
(c) Natural Causes:
These areas have been included not because we envisage any early
solution oftheir problems but because they are too large to be ignored.
8. Rokel River Series.
9. North-western Lophira Savannah Area.
A.

Colony and Adjoining Parts of the Protectorate.
733. We would refer to Sessional Paper No. 8 of 1938,* and to Sessional Paper No. 14
of 1948.t These papers deal with many points which concern this report and we have not
thought it necessary to repeat what has already been written.
Description of the Colony Area and Trends of Land Use.
734. Our references to the ' Eastern ' and ' Western' areas of the Colony relate to
those areas described in paragraph 3 of Sessional Paper No. 8 (1938), i.e.
" The Colony of Sierra Leone is divided naturally into two main divisions: the Eastern,
or low-lying area, bounded on the North by Koya Chief dom, on the East by Songo
Creek, on the South by the Ribbi River and Yawri Bay and on the West by the
Western, or hilly area, which itself forms the other main division."
On Map No. 5 we have extended the Eastern Area to include parts of Koya, Ribbi and Bumpe
chiefdoms, in the Protectorate.
735. Macluskie's Report gives an account of agriculture and land use in the Colony.
Since it was written the general position has continued to deteriorate'. The increase in swamp
cultivation, planting of economic trees, vegetable growing and livestock and poultry-keeping,
intended to relieve the pressure on the land, bears no relation to the rate at which degradation
is proceeding.
736. In the Eastern area cassava remains the main crop. The area under this is
increasing and fallow periods are decreasing. Encroachment on bush or oil-palm areas, referred
to in paragraph 20 of Macluskie's Report, continues, and received additional impetus during the
war years when the demand for cassava, among other foodstuffs, was particularly heavy.
Palm-wine tapping is very intensive and although wild oil-palms appear to regenerate very
readily their productivity is low.
737. In the Western area the position is as stated in paragraph 3 of Sessional Paper
No. 14:—
" As a result of unwise farming practices, the denudation of the steeper slopes of the
Colony Hills has continued at an alarming rate."
There have been no appreciable changes in farming practice as described by Macluskie, merely
an intensification with concurrent bush degradation and erosion. The reservation of land for
which the only conceivable correct use is forestry has been held up by the difficulties of land
tenure and the attitude of the people {see paragraph 749). Several landslides have occurred
during the past ten years, and, although these are undoubtedly the inevitable result
of geological processes, they have in all probability been precipitated and their results intensified
by indiscriminate clearing and farming on steep hillsides.
Eastern Area.
738. Continuation of present practice must lead to ultimate abandonment of this
land unless more stable systems of agriculture, whereby the fertility of the soil can be improved
and maintained, are adopted.
* Macluskie H. Agricultural possibilities of the Colony PeniDsular.
t Laad Utilisation in the Colony Peninsula.
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739. Topographically much of the land in this area appears suitable for mechanized
cultivation. Strip cropping with suitable rotations including the use of grass leys and artificial
manures suggest themselves as possible developments. The soils, however, are mainly infertile
sands and sandy loams lacking in structure. Before detailed recommendations regarding the
adoption of any such system can be contemplated, more data are required. Insufficient is yet
known about the effect of grass leys in maintaining and improving fertility and soil structure on
such soils. More information is required regarding the effects of artificial manures and the
demands and responses of various crops to them. The effects of mechanical cultivation on such
soils are unknown, and further details regarding possible rotations have yet to be estabüshed.
740. Results obtained at Newton, have so far not given any very promising indication
of a solution.
" Since 1945 various methods including contour ridging, composting, manuring and
laying down to grass have all been tried, but it is clear that to produce annual
crops such as cassava, yams and cowpeas, such heavy dressings of farmyard manure
or compost are needed as to be uneconomic. Guinea grass and Andropogon
'gabonensis have been established as the most successful "pasture" grasses so
far tested, although on this poor soil it is not easy to maintain a first class stand." *
While the keeping of some livestock as part of any future farming system in the area is to be
encouraged, it is clear that maintenance of fertility cannot depend on animal manures or compost
alone. The general position regarding livestock in the Colony is referred to in paragraph 746.
741. It is felt that more extensive trials embodying the possibihties outhned above are
required, for only by means of these can the potentiahties of the land, such as they are, be determined. It would appear that no great productivity can be expected in the foreseeable future
from such land, reduced as it is to the point of exhaustion.
742. It is therefore clear that the problems arising in the Protectorate cannot permit
the release of staff sufficient to tackle a problem of such complexity and magnitude, particularly
in view of the need for specialist staff. The position in the Colony, however, urgently requires
attention and we therefore consider that this is a case in which the aid of E.C.A. might be sought.
743. Assuming that any system of farming on the lines envisaged above was proved
to be practicable and economic, its widespread appHcation would necessarily be dependant
upon a solution of the land tenure problem to which reference is made in paragraphs 136 to 139.
Western Area.
744. It must be recognised that the greater part of this area is completely unsuitable
for the production of annual crops and that, if the present farming systems continue, most of
the land outside forest reserves will eventually grow nothing.
A very large proportion of the land should, where still possible, be put under permanent
tree crops such as oil-palms, fruit trees and possibly coffee and there would appear to be scope
for small scale industrialisation in processing the produce of such plantations. It is hoped that
the Government Oil-palm Plantation at Waterloo will provide an example which will be followed
by private individuals or groups of individuals.
745. Such land as is suitable for the production of annual crops (i.e. valley bottoms)
is often intensively cultivated. The use of locally manufactured organic manures and artificial
manures is an obvious recommendation. Little or no use is made of the potential resources of
organic manure in the Freetown area.
746. With reference to the keeping of livestock we quote in full paragraph 21 of
Sessional Paper No. 14 of 1948:
" The Committee formed the opinion that there are no areas of pasturage in the Colony
suitable for keeping cattle. Pigs and poultry, however, have considerable possibihties. It has been proved beyond doubt by the Agricultural Department that pigkeeping on proper lines can be very profitable in Sierra Leone. The difficulty is,
however, that pigs can only make a profit if they are properly fed, and as most local
pig foods are also suitable for human consumption it is doubtful if the small peasant
could be persuaded to buy food for his pigs or feed them with foods which he himself
could consume or which he could sell for cash. Certain by-products not normally
used for human food might be used for the pig ration, such as the offals from rice
milling and the residue from coconut oil extraction. Bloodmeal and bone-meal
are available locally in limited quantities and in the future fish meal may be obtainable
as pig food."
Taking these factors into account a rapid increase in pig-keeping cannot be expected, although
there is ample scope for gradual development along the fines at present being followed by the
Agricultural Department. In this connection attention is drawn to paragraph 905 relating to
pigeon-pea production.
* Annual Report of the Department of Agriculture, 1948. Paragraph 23.
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747. We agree with Macluskie that large-scale terracing on the Colony hills would not
only be uneconomic but completely impractical.
Reservation and Forest Development.
748. Further Forest Reservation is required in the hilly parts of the Western area
where forestry is the only conceivable form of correct l3.nd use. Areas particularly requiring
reservation are Porcupine Ridge, the hills behind Macdonald village and the steep slopes
between Grafton and Waterloo.
749. The limiting factor in constituting new forest reserves is the land tenure problem.
Large areas of Crown Land have been alienated through squatting. It appears that, in many
cases, the main reason for the squatting is not to farm but to have some claim to compensation
if the land is required for forest reservation or other public purposes. Often • the ' rights '
to land appear to be ' owned' by landlords who employ ' caretakers ' to keep possession.
750. The present amount of forest reserve appears to be adequate to maintain water
supplies for the Colony as a whole and to supply any future requirements for fuel. Further
reservation will be mainly of local value only. In view of this, and the fact that reservation
will take place only on land of no permanent agricultural value over which the present claimants
have rights of very doubtful validity, it is recommended that no compensation be paid from
Government funds. The claimants to the land reserved could, if necessary, be compensated
from local funds or provided with land elsewhere (possibly lots on swamp clearance schemes at
Wellington and Maswari).
751. In view of the proximity of the Colony Forest Reserves to the Freetown market
there is obvious scope for forest development on the lower slopes to provide future timber
supphes. {See paragraph 565).
752. At the same time it should be borne in mind that, if the greater part of the mangrove areas are eventually cleared for farming, it will be necessary to produce all the fuel
requirements on the uplands. Meanwhile there is a need to control the exploitation of the
mangrove for fuel. This may, if allowed to continue without restriction, establish rights which
might prejudice the chances of successful agricultural development at a later date.
Swamp Development.
753. The possibihties of swamp development in both Eastern and Western areas have
been referred to in some detail by Macluskie. Little progress has been made in developing the
many small inland swamps in the Eastern area. The local people are most reluctant to try
farming in them. We would draw attention to Macluskie's suggestions that some of the poor
sandy swamps in the Eastern area might better be used to conserve water supphes rather than
for growing rice*.
754. Tidal swamp development in the Colony hinges on the reclamation of sahne swamp
and a satisfactory solution of the associated problems of soil and water. Immediate production
on a large scale cannot therefore, be expected as allowance must be made for a gradual improvement in soil conditions. We would, however, draw attention to paragraphs 19 and 20 of
Sessional Paper No. 14 of 1948 with regard to the importance of reclamation in the Wellington
area. Results obtained by the Agricultural Department at Wellington appear to show great
promise and are now such, it is thought, as to warrant further clearing of mangrove. It is
already clear that there is a demand for this land and no persuasion will be needed to get local
farmers to farm it when it can be made productive.
755. The clearance of swamp for farming in the WeUington area should go hand in
hand with the exploitation of the mangrove wood for fuel. At present the clearing of mangrove for fuel is being carried out on a small scale by a private contractor who operates a
portable saw-bench which he took over from the Forest Department. If this contractor
should be induced to increase the scale of his activities, or if other contractors could be persuaded
to take part in the exploitation of the Wellington swamps for fuel, the problem of clearing
would be solved. It would be worth while subsidizing such contractors, perhaps by paying a
fixed sum per acre of mangrove cleared, in order to get the clearing done in this way.
756. Although large scale irrigation works may not in general be economic for rice
production at present, the extraordinary value of any good agricultural land in the neighbourhood of Freetown would justify considerable capital expenditure, and we would suggest the
following for consideration as a possible line of development for the WeUington scheme:—
{a) A bund, intersected with suitable sluices, to be built along the whole of the seaward edge of the mangrove from WeUington to the neighbourhood of Waterloo.
* Sessional Paper No. 8 of 1938, paragraph 53.
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(b) Contractors to be induced by means of suitable incentives to exploit the mangrove
within the bunds for fuel.
(c) A canal to be constructed along the whole of the landward edge of the cleared
mangrove running along the contour, to collect the flow of the numerous small
streams and rivers flowing down from the hill area towards the Sierra Leone
River.
(d) The fresh water from the canal to be used to irrigate the whole of the empoldered
area through small channels.
The successful completion of such a scheme would produce a considerable area of land
eventually capable of growing a rice crop during the rains and possibly useful for the intensive
production of vegetables during the dry season.
757. Development by the Agricultural Department in the Maswari area shows promise
for future production on a limited scale. We understand that the installation of a suitable
system of water control could eventually make available about 700 acres of land suitable for
growing rice and possibly for some dry season cultivation, on the site of the present scheme.
We consider, however, that owing to its closeness to Freetown the Wellington scheme appears
to be of more importance. In our opinion the question of tidal swamp development in the
Colony must be reviewed in the light of the potential tidal swamp development in the whole
country. The factors of local demand for land and accessability to markets must be balanced
against return for money spent in terms of rice production, for there are large tracts of tidal
swamp in the region of Bonthe where clearing alone would provide land suitable for growing
rice.
Remarks.
758.

1. Forest reservation on steep slopes is necessary to preserve local water supplies
and prevent erosion. It should be carried out, as far as possible, without
compensation being paid from Government funds.
2. In view of the Freetown market, full development of the Colony Forest
Reserves is recommended.
3. It is suggested that the aid of E.C.A. be sought in solving agricultural problems
of the Colony, particularly in the Eastern area.
4. Far-reaching improvements in any form of land use are dependant upon the
prior solution of the problems of land tenure. The control of mangrove
clearing for fuel would prevent the establishment of rights which might
impede future development.
5. Correct land use demands a great increase in the planting of tree crops on
slopes now used for cassava production.
6. There are considerable potential sources of organic manure in the Freetown
area. The need is for organisation rather than the development of any
new technique. The present agricultural situation demands that greater
attention be paid to this.
7. Far greater use could and should be made of irdand swamps in the Eastern
area.
8. The agricultural development of mangrove areas is called for as and when
possible.
9. We would draw attention to and endorse the recommendations which have
been made in previous reports on this area.
B—PROTECTORATE

Escarpment Region.
759. Chiefdoms Involved.—Gbanti-Kamaranka, Dohahun, Mapaki, Safroko Limba,
Magbaimba, Biriwa, Kasunko-KakiUing, Diang, Kalantuba, Sambaia, Dansogoia, Kafe-Simiria,
Kunike Fulavrasu, Kunike Sanda, Kunike Barina, Tane,Bonkolenken, Lunia, Vanjelu, Selenga.
General Description.—This area consists of broken country with steep hills and narrow
valleys, clearly defined on the Western side only. This particular area does not include the
whole of the Escarpment.
Soils.—Mainly sands and laterite gravels derived from granite or schists.
Present State of Vegetation.—Where bush is farmed there is a declining fallow, but
forest remnants are found in the Southern half. In the North, grass and savannah have become
predominant, mainly in the Rokel River valley. Over most of the area there is still a considerable depth of soil which wiU be rapidly lost if present farming practice continues.
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Population.—This varies from 20 to 60 per square mile. Density of population is not
the primary cause of degradation. The population is not sufficiently dense as to make the
problem; of rehabilitation insoluble.
Upland Farming.—There is a general farming of hillsides throughout the area. The
extent and intensity of farming is increasing rapidly, especially in the Kunike chiefdoms.
Second and third-year cropping is not common over most of the area, though groundnuts are
grown as a second-year crop on the Western fringe, and fundi as second or third-year crop
especially in the North and North-west.
Annual Crops for Sale.—Rice in the Kunikes, ginger in the extreme South and groundnuts
in the North.
Swamp Development.—Only appreciable in the North and West.
Remarks.—-A specific scheme to station an Agricultural and a Forest Officer in part of
this area is outhned in paragraphs 872 to 879.
Nimini-Dodo-Kambui Hills Region.
760. Chiefdoms Involved.—^Nimi Yema, Nimi Koro, Gorama Mende, Gorama Kono,
Gbane, Yawe, Lower Bambara, Simbaru, Komboya, Wando, Leppiama and Nongowa.
General Description.—The area consists of broken country. There are three main
ranges linked and bordered by smaller hiUs.
Soils.—Mainly sandy, derived from granite and schists.
Present State of Vegetation.—^Predominantly dechning bush fallow. Apart from
forest reserves there are stiU forest remnants throughout the area, but locally some hills have
become completely denuded of soil and vegetation in recent times.
Population.—Ranges from 25 to 140 per square mile.
Upland Farming.—Extensive rice farming on hills; Hmited second and third-year
cropping.
Annual Crops for Sale.—Rice and some groundnuts.
Swamp Development.—Neghgible.
Recommendations.—The problem of this area are similar to, though less urgent
than, those of the Escarpment Region. We have recommended a considerable extension of forest
reservation {see paragraph 570) and a specific scheme for improved land use in the Panguma
valley in paragraph 890.
Scarcies Uplands.
761. Chiefdoms Involved.—Samu, Magbema, Mambolo and Loko Masama.
General Description.'^—GsneraRy undulating land bordering swamp.
Soils.—Mainly sandy, with laterite gravel locally.
Present State of Vegetation.—Grass, scrub and low bush with dense thickets of oil-palms.
Population.—120 per square mile.
Upland Farming.—The uplands are used predominantly for rice nurseries, followed
by cassava and sweet potatoes. Cultivation is almost continuous.
Swamp Development.—^Intensive in the mangrove areas.
Annual Crop Production for Sale.—Limited by rice nursery requirements.
Remarks.—^The solution to this problem lies primarily in an improvement in rice nursery
technique.
Kafu Bullom Chief dom.
762. Soils.—Mainly sandy with laterite gravel locally.
Present State of Vegetation.—Grass, scrub and bush remnants.
Population.—Dense, 220 per square mile.
Upland Farming.—Land under almost continuous cassava and vegetable cultivation
with a minimum fallow. Market gardening for Freetown.
Annual Crop Production for Safe.—Cassava and vegetables.
Swamp Development.—Complete near towns especially for dry season vegetables.
Limited swamp rice production.
Remarks.—The problems in this area are similar to those in the Eastern section of the
Colony, although soil deterioration has not yet reached the same stage. The solution lies
primarily in increased use of swamps and more rational use of the uplands.
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Kübala.
763. Chief doms Involved.—Sengbe and Wara Wara Yagala.
General Description.—Approximately 20 square miles in the area immediately surrounding Kabala. This is hilly country with vaUey bottoms of variable extent.
Soils.—Predominantly sandy loam with laterite gravel.
Present Vegetation.—Open savannah, grassland and bush remnants.
Population.—Dense concentration locally.
Upland Farming.—Cassava planting and gardening with minimum fallow.
Annual Crop Production for Sale.—Mainly cassava and market garden crops.
Swamp Development.—Extensive.
Remarks.—A scheme has been recommended for this area, see paragraphs 882 to 889.
Magburaka-Makeni-Binkolo Area.
764. Chiefdoms Involved.—Bombali Sebora, Mapaki, Safroko Limba, KhoUfa—
Rowala-Mamunta.
General Description.—Level or gently undulating country.
Soils.—Sandy loams and laterite gravels.
Present Vegetation.—Grass and low bush.
Population.—120 to 200 per square mile.
Upland Farming.—Intensive upland rice farming on rapidly dechning bush fallow predominant. The land is cultivated for at least two years, and is under almost continuous
cultivation round Makeni and Magburaka.
Annual Crop Production for Sale.—Rice, groundnuts, cassava and market garden crops.
Swamp Development.—Intensive round Makeni and Magburaka in particular. Swamps
are used less in Safroko Limba and Mapaki than in Bombah Sebora and Kholifa-RowalaMamunta.
Remarks.—A general improvement in agricultural practice is the only solution to the
problems in this area.
Kamakwie Road Areas.
765. Chiefdoms Involved.—Sela Limba, Sanda Loko, Gbanti-Kamaranka.
General Description.—^Areas round Kamakwie, Kamalu, Kamaranka and Rogbanti are
of immediate concern. The country is undulating, with moderately steep slopes locally.
The total area is approximately 150 square miles in extent.
Soils.—Predominantly laterite gravel.
Present State of Vegetation.—Grass and bush remnants.
Population.—Locally dense.
Upland Farming.—Locally intensive, expanding from main centres. Prolonged cultivation with minimum fallows, particularly in vicinity of towns, is general practice. Double,
cropping with groundnuts, fundi and sweet potatoes is widespread.
Swamp Development.—Swamps used mostly for rice production in the wet season.
Limited dry season cropping.
Annual Crop Production for Sale.—Predominantly groundnuts.
Remarks.—A general improvement in agricultural practice is the only solution to the
problems in this area. See suggestion for improving methods of groundnut cultivation
(paragraphs 893 to 906).
Rokel River Series.
766. Chiefdoms Involved.—Tonko Limba, Gbanti-Kamaranka, Sanda Magbolonto
Sanda Tenraran, Mafonda-Makerimbe, Gombahun, Pendembu-Gowahun, Buya-Romende,
Bombah-Makari-Gbanti, Malal, Kholifa Mabang, Yoni Mamila, Kori, Kamagai and Kowa.
General Description.—Gently undulating country, heavily flooded on the lower levels
during the rains by the overflow of the Little Scarcies, Mabole, Rokel and Pampana rivers and
their tributaries.
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Soils.—The area contains laterite gravels and laterite pan on the higher levels, with sands
and patches of clay locally on the lower levels. The formation of ground-water laterite is a
characteristic feature throughout.
Present State of Vegetation.—Lophira Savannah on the uplands and grass on the lower
levels.
Population.—Sparse generally.
Farming.—Limited upland rice farming with irregular fallow periods. Rice production
in flooded grasslands is often locally intensive on suitable sites, but the area farmed is a small
proportion of the whole.
Annual Crop Production for 5'a/e.—Limited. Mainly rice.
Remarks.—The factors limiting production in this area are primarily natural (i.e. poor
soils, bad drainage and annual fires). Under present conditions the land is capable of only
low productivity, but there is scope for an increase in the area cultivated.
North-western Lophira Savannah Area.—
767. Chiefdoms Involved.—Tonko Limba, Masungbala, Magbema, Bure-Makonte,
Kase, Dibia, Tinlcatupa-Makaraa, Masama, Bake-Loko Maforki and Marampa.
General Description.—Gently undulating.
Soils.—Laterite gravels and pan on the higher levels. Sandy on the lower levels.
Present State of Vegetation.—Lophira Savannah is predominant, particularly on the
higher levels.
Population.—Sparse in Lophira areas.
Farming.—Negligible within Lophira areas.
Annual Crop Production for Sale.—Negligible.
Remarks.—-Factors limiting production in this area are primarily natural (i.e. poor
soils, bad drainage and annual fires).
PART IV
REPORTING ON WATER SUPPLIES—THEIR UTILISATION AND
CONSERVATION
AVAILABILITY OF WATER*

768. At first sight it may appear that Sierra Leone has an abundant natural supply of
water for all purposes. There are ten major rivers, six of which rise within its boundaries,
and all of which flow throughout the year. The country is well watered, few areas being situated
more than three miles from a stream or river. The majority of the larger streams flow throughout the year, and in the few cases where they dry up, water can usually be found within a few
feet of the surface.
769. The rainfall is exceptionally high. Annual figures for six main stations over the
period 1939 to 1948 are shown in Table III.
TABLE

Station
Freetown
Bonthe
Bo
Kailahun
Makeni
Yengema

Hit

Maximum

Minimum

157 inches
190 „
130 „
132 „
134 „
102 „

122 inches

155
105
89
107
82

Mean
138 inches
158 „

114
109
119
95

„
„
„
„

770. The greater part of the rain falls within a six-raDiith period. Table IV gives.some
idea of the distribution; the figures show for each month ho^v many times the rainfall was within
given limits during the period 1939 to 1948. Table V shoivs the extre.ues of variation in
monthlyrainfall,andTableVIthemaximutndailyfall in a given month during a ten-year period.
* A great deol of the informatioa coataiaed ia the section was obtaiaed from, notes prepared by the Geologist,
entitled " Developmeat of Water Resources ia Sierra L e o a e " and submitted to t h e Secretary of S t a t e for
the Colonies with t h e Governor's S.L.M.P. 8382 of 13th February, 1950.
t Tables I I I to VI are derived from summaries of rainfall data specially prepared for the Soil Conservation
Team by the Meteorologist. [See also Appendix I.)
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TABLE IV
TABLE

SHOWING

m

NUMBER OF TIMES IN A TEN-YEAR PERIOD (1939 TO 1948)
RAINFALL HAS BEEN WITHIN GIVEN LIMITS

Limits of rainfall Jan.
Inches
f -01
6
. Below 1 - 5 0
8
^16
—
Above I 3 2
—

STATION

Fieetown^'

Bonthe

Below
Above
Below

Bo

Above
Kailahun

Below
Above

Makeni

5
10

-01
-50
16
32

4
9

6
10
—
—

2
8
—
—

—
i
—
—

—
_
—
—

—
_
2
—

—

1

10

July

Aug. Sept.

—
_

—
_

Oct.

—

10
8

10
7

10
8

10
4

Nov. Dec.

—
—
2

_
9
i

—
—
—
_

_

4

—

2

—

8

—
2
—
_

—

2
3

-01
-50
16
32
4
8

r -01
-50
f 16
Above
32

2
7

Above

Apr. May June

10
1

•01
•50
16
32

Below

Yengema

•01
-50
16
32

Feb. Mar.

MONTHLY

4

9

4

2
2
4
—

Below

6

9
2

10
—

1
2

TABLE V
MAXIMUM

AND

MINIMUM MONTHLY

RAINFALLS RECORDED
(1939 TO 1948)

A TEN-YEAR

Nov.
6-68
0-75

Dec.
3-71
006

34 50 24-02
15 84 9-32

11-73
2-28

5-45
0-90

19-91
8-42

12-42
3-83

6-22
0-36

.

Feb.
0^24
Nil

Mar.
3-50
Trace

Max.
Min.

..
..

0-47
Nil

M5
Nil

3^49
NÜ

9-10
2-64

16-76 27-09 57-46 65-38
5-50 16-10 20-50 18-68

Max.
Min.

..
..

0-43
Nil

2^30
Nil

3-74
1-14

7-63
1-47

11-26
3-94

17-45 27-16 32-63 23 52
9-09 13-89 18-23 11 35

KAILAHUN

Max.
Min.

..
..

MAKENI

Max.
Min.

STATION

pREE-

Max.

..

"OWN*

Min.

BONTHE

Bo

YENGEMA

I
1

Max. . .
Min. . .

Aug. Sept.
49-33" 32 51
25-70 15 12

1-98
Nil

2^90
Nil

6-57
Nil

ir46
3-58

16-19
6-75

19-60
7-24

18-14 28-55
7-18 13-17

21 10 20-54
13 04 7-20

13-94
Nil

8-52
NÜ

0^98
NÜ

0^55
NÜ

2-16
Nil

6^42
0^58

13-18
3-38

24-06
9-37

26-64 33-60
14-36 20-09

30 58 23-97
14 68 10-58

9-59
1-69

3-94
0-02

r70
Nil

1^84
NÜ

5-11
0-49

10^28
4^12

14-04
4-16

16-28
7-73

14-73 23-65
4-79 11-18

25 96
11 56

8-27
2-42

4-78
Nil

15-80
6-70

TABLE VI

MAXIMUM

»

PERIOD

Oct.
18-00
6-65

Jan.
1-77
Nil

1

July
Apr. May
June
4-78
8-94 23-63 49-52
8-50 25-78
0-11
2-72

IN

DAILY

RAINFALL

FOR EACH MONTH RECORDED
(1939 TO 1948)

IN

A TEN-YEAR

PERIOD

Freetown*

Jan.
1-70

Feb.
0-19

Mar.
1-82

Apr.
2-45

May
3-40

June
4-01

July
7-48

Aug.
8-39

Sept.
8-96

Oct.
7-51

Nov.
3-51

Dec.
3-39

Bonthe ..

3-35

0-72

1-13

2-65

3-83

4-35

9-49

11-68

9-02

6-01

2-20

2-97

Bo

0-43

1-44

1-86

2-96

2-85

5-74

6-66

5-11

5-11

301

3-54

3-23

Kailahun

1-40

2-90

1-95

3-04

2-10

5-27

4-02

4-00

5-90

3-06

3-18

3-48

Makeni ..

0-98

0-55

1-25

1-85

5-22

4-63

4-10

5-73

4-55

4-20

2-61

3-15

Yengema

110

rio

1-95

2-60

2-21

3-00

4-50

3-90

3-85

2-84

1-63

3-23

STATION

* Falconbridge Point.
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771. These tables do not give the whole picture, however, for in the Colony hills more
than 300 inches per annum may be recorded; more than 120 inches have been recorded at one
place in a single month. At Hill Station (Freetown) 13-40 inches were recorded in one day
in July, 1948. At Falconbridge Point (Freetown) 5'91 inches were recorded in an hour in
September, 1944. Much rain falls as extremely violent and local storms, particularly near the
beginning and end of the rainy season. Many of these storms probably pass clear of rainfall
stations, and the passing of the centre of a storm over a station is probably a rare occurrence.
Thus it is likely that very heavy intensities of rainfall occur that are not recorded. Summarized
rainfall data for six stations are given in Appendix I; unfortunately no rainfall station exists in
the catchment areas in the far North-east of the country.
772. Although the rainfall is more than adequate in quantity, its distribution clearly
leaves much to be desired. There are two distinct problems: firstly, the shortage of water
during the dry months—for two or three months the rainfall is negligible and a period of two
months may elapse without any rain falling. Secondly, the heavy rainfall over a period of
five or six months causes heavy run-off, erosion and flooding.
773. Shortage of water in the dry season is particularly severe in two areas corresponding with the geological formations known as the Rokel River Series and the BuUom Series
(coming within the coastal beh marked Pleistocene and Recent on Map No. S.L.S. 38/32).
The extent of the Rokel River Series may be seen on the above map.
To quote Pollit: " Much of this country is very flat. Rivers, pursuing flat tortuous
courses, and unable to discharge the large volume of water that flows into them
during the wet season, flood their banks and form extensive flood plains. Water
in the streams is unable to escape, and the rate of flow becomes very slow. Sand
and silt is deposited in the bed of the stream which is built up above the level of
bed of the river into which it drains. After the rains are ended, the level of the
water in the river graduaUy falls and with it the level of the water table. The
surrounding country is so flat that the water table in many areas faUs to below
stream bed level and the streams dry up. When this happens in streams or swamps
from which the inhabitants draw their domestic water, they usuaUy sink very shallow
holes just to tap the underlying water. When the level of this water falls, the
hole is deepened to reach the water. Such holes are very liable to surface contamination and the water obtained from them is usually cloudy if not muddy. I
have been informed that the reason why deeper wells are not constructed to draw
on the more pure water is the difficulty of keeping such holes clean and free from
worse contamination by snakes, frogs and small animals which are liable to fall
into unprotected holes and die there. At the best these sources of water supply are
poor. Occasionally I have met them so foul that I can only assume that the local
inhabitants have acquired immunity to typhoid and other water-borne diseases."
" The Bullom Series is a sedimentary formation that forms a belt of flat country
extending the length of the Sierra Leone coast fine and on the average
for some 30 miles inland. The rivers and larger streams are tidal within this
area, and therefore cannot be used as a source of domestic water during most of
the dry season. Fresh water streams tend to form swamps. Many villages
situated near the tidal rivers rely on wells to provide water for domestic purposes,
and the supply frequently becomes brackish towards the end of the dry season.
It is probable that better water could be obtained if deeper weUs were sunk further
away from the rivers."
774. The Soil Conservation Team, visiting the water-shed area in the far North-east
of the country in April, 1949, noted that by that time many of the smaller streams in this
area had become merely strings of stagnant pools.
775. In general, however, particularly where an adequate vegetation cover is maintained,
water flows in the streams and rivers throughout the dry season, and domestic supplies are in
the great majority of cases obtained from these. The water is frequently made dirty through
the habit, particularly common among the Mendes and Konos, of using streams as latrines,
and, although there are native laws forbidding such poUution at places where suppUes are drawn,
this must be an important factor in spreading water-borne diseases.
776. WeUs provide water for domestic use in some of the larger towns, and a few towns,
particularly those which are or have been Government stations, have piped supplies.
777. There is practically no controUed use of water by native farmers for agricultural
purposes, the farming systems being adapted to fit in with prevailing water conditions. An
exception to this was seen in Binle Chiefdom where irrigated banana plantations have been
established, the system of irrigation being copied from similar plantations in French Guinea.
Although the Agricultural and Forestry Departments have some irrigated gardens and nurseries
no attempt is made to copy these.
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778. A number of agricultural projects depending on water control have been initiated
within recent years by Government, in the tidal swamps of the Scarcies area.
779. Flooding occurs along the lower reaches of the rivers to a greater or lesser extent,
depending on the rainfall each year. In a year of heavy flooding, houses may be destroyed.
In the larger rivers a rise of twenty-five to thirty feet is not uncommon.
780. It has frequently been asserted that, owing to shifting cultivation and subsequent
erosion on the up-lands, the rivers now contain less water in the dry season and floods are more
severe in the rains than formerly. We questioned chiefs and other local inhabitants about
this whenever the opportunity occurred, and although, in a number of instances, marked
deterioration was said to have occurred, the usual reply was that no change in water conditions
had been observed. This is understandable as any progressive change is largely masked by
the great variations from year to year. Years of specially heavy flooding are particularly
remembered. There can be little doubt, however, that a steady deterioration in water
conditions is taking place, and that this deterioration will continue at an ever increasing rate
if the degradation of vegetation and loss of soil now taking place are allowed to continue.
THE CONSERVATION OF WATER

781. The first step in conserving water supplies and controlling floods is the protection
of the vegetative cover in catchment areas. Debenham* writes :—
" The influence of vegetation on water resources in providing natural conservation and extending the period of run-off is most pronounced in Africa, and in
my own view is constantly under-estimated."
782. Both Debenham and Hughesj have written concerning the effects of various
types of vegetation cover in arresting and holding run-off. Generally speaking, forest appears
to be more effective in this respect than drier types of vegetation, although grass is also effective
in holding up water and extending the period of stream flow. It is sometimes claimed that
forest loses a great deal of water through transpiration, but this appears to be a factor to be
taken into account only where trees with high water requirements are planted in areas of very
low rainfall. The effects of grass are very seriously diminished by burning and overgrazing,
which leave the soil exposed to high evaporation and such erosion as scattered thunder showers
can easily initiate. Debenham points out that although the removal of forest is sometimes
advocated as a water conservation measure,
" It has been found in various parts of the world that deforestation almost always
adversely affects water supplies."
Jacks and WhyteJ state :—
" Deforestation, with or without perceptible soil erosion, on mountain water
sheds, is the commonest cause of recurrent floods the world over."
783. Debenham also points out the value of swamps as natural conservation features
of a country, and that the soil can be used for agriculture and the water for general purposes
without effecting the storage value of the swamp.
784. The protection of the vegetation in catchment areas is the first and most important
measure which should be carried out in order to maintain stream flow and mitigate flooding,
but it is also essential to deal effectively with the water faUing on agricultural land. As the bush
faUow period is reduced this need will become more and more pressing, and with the introduction of a system of permanent cultivation it will become imperative. To quote Lowdermilk :—§
" No modern method of farming with ploughing can be imagined, even on gentle
slopes, without adequate control of storm run-off."
785. Jacks and Whyte state in respect of rivers in areas where erosion is removing
quantities of soil :—
" Where the incUnation decreases, the velocity of flow decreases, and the coarser
particles are deposited on the river beds, the river beds rise with each deposition of sand and the excess water pours over the country in uncontrolled floods.
Dams and dykes tend to cause further silting."
" Almost every function that running water is expected to perform in an organized
community is impaired by erosion and siltation."
786. Agricultural measures necessary to control run-off and prevent soU erosion are
discussed in paragraphs 691 to 700. If they are to be effective they must be based upon
adequate data relating to water conditions.
• Debenham F . Report on the Water Resources of the Beohuanaland Protectorate, Northern Rhodesia, t h e
Nyasaland Protectorate, Tanganyika Territory, Kenya and the Uganda Protectorate,
t Hughes J. F . Forests and Water Supply, East Africa,
i Jacks G. V. and Whyte R. O. The Rape of the Earth.
§ Lowdermilk W. C. A brief report on general findings for Sierra Leone and the Gold Coast.
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RESEARCH

787. Lowdermilk wrote:—
" Of all these (rural problems) I place water control and conservation as the
key problem in the Gold Coast and Sierra Leone."
It is clear, however, that before this problem can be properly tackled a great deal of hydrological
research is required.
788. A certain amount of information is already available. Fairly adequate rainfall
records exist and are constantly being added to. But there is no rainfall station in the important
catchment area in the North-east of the country. More detailed information about the local
distribution of rainfall would be of very great value, especially if co-ordinated with river levels
and flows.
789. Information relating to run-oflF, river flows and tide levels was collected by the
Irrigation and Drainage Department while it existed, and later by the PubUc Works and Agricultural Departments, mostly in the tidal reaches of theScarcies and Waanje Rivers.* As far
as we can ascertain, however, no hydrographic records, apart from rainfall, have been kept
going sufficiently long to provide adequate data on which to base any plans depending on water
control; and for making detailed plans even rainfall figures are quite inadequate.
790. Lowdermilk wrote:—
" Again, here in the tropics we are in the dark as to rainfall intensities in these
countries by 5, 10, 15, 30 and 60 minute intervals. For there are few registering
rain gauges. Nor are there any gauging stations of small streams which would
yield the necessary information for designs of measures and works to control
storm run-off on agricultural fields and tracts. Measures for the control of
storm water run-off call for facts on the amount of flow in cubic feet per
second that may be expected from one acre, from ten acres, from 100 acres
and from 1,000 acres, and from catchments of a few to many square
miles.
Lacking such information, the next best thing to do is to apply values read
off run-off curves figured out from run-oflf studies in regions as nearly like these
tropical areas as can be found. Such an expedient is makeshift until local
information is estabhshed. Accordingly run-off studies from small areas—
one acre—up to 1,000 acres should have first priority in a programme of soil
conservation and water control."
The danger of applying hydrographic data obtained from elsewhere has been
clearly demonstrated in the Scarcies irrigation schemes.
791. The Rice Mission f also stressed the need for the collection of hydrographic data:—
" We cannot stress too strongly the necessity for carrying out detailed surveys
before any large scale development projects are sanctioned
"
" If large scale development operations are to take place in British West Africa,
the development of waterways will be essential. Reliable data with regard
to waterways takes many years to collect; we therefore recommend that
the collection of data should commence immediately."
" For designing reservoirs and deciding on the type of fertilizers to use within
flood plains, a series of detritus readings should be on record, and they should
be taken at selected places on specified rivers once a week during the dry season."
" On the selected rivers, gauge readings should be taken throughout the year and
placed on record."
" All gauges should be with reference to mean sea level. They should not merely
record the depth of water at the points selected, nor should they be with reference
to an assumed Bench Mark."
" The possibility of diverting water from one catchment to another cannot be
decided unless reduced levels are known. The possibihties of draining certain
areas cannot be gauged unless records are with reference to mean sea level."
" In conjunction with gauge readings discharges should be recorded and hydrographs plotted showing the total volume of water which passes down the
selected rivers per annum. Untu hydrographs have been plotted for a number
of years they are very little use when preparing major projects."
* A great deal of information was collected by one of the Irrigation ard Drainage Engineers, Mr. Garvie, in
the Scarcies Area but was unfortunately not written up and published,
t The British West African Rice Mission's Report, 1948
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792. Studies of water tables and water movements ia the soil are necessary, also of
water conditions in relation to crop growth in swamps, particularly tidal swamps.
793. In fact, if planned development is to take place, a start must be made on a hydrological survey. Debenham describes this as follows:—
" Nothing less than a complete survey of all water resources. Every item of
measurement in the field such as depth of water table, yield of weUs and bores,
discharge of streams, proportion of run-off, etc. is collected into maps or lists
of data, so that there is information for any form of development including
navigation and hydro-electric power."
794. Hydrographic data, if they are to be suitably appUed, must be accompanied by
detailed topographic surveys. It is hoped that maps based on aerial surveys will be available
for the whole of Sierra Leone in the not too distant future. In addition we have recommended
that detailed aerial surveys should be undertaken in those areas where certain specific schemes
are contemplated.
795. We would draw attention to the value of scale models in assessing the possibilities
of water control.
THE ORGANIZATION OF RESEARCH AND DEVELOPMENT

796. In order to approach the problems of water supply efficiently three distinct types
of officers are required. These are a Hydrologist, an Irrigation and Drainage Engineer and a
Water Supplies Engineer. The Secretary of State has already been asked to recruit the last
two, but, without the first, much of their work will be hampered by lack of technical information.
797. In the matter of collecting data, the key man is the hydrologist. Concerning this
type of officer Debenham writes:—
" A final word may be said as to the type of officer required for assessing water
resources
there is as yet no clearly defined training for a
hydrological expert. He may begin as a geologist, an engineer, or even a
physical geographer, and except for the fact he must be a field scientist he might
have still other origins.
It is however, necessary for him to have a wider view than his original
training would of itself give him, since he is concerned not only with the
existence of water but its potential uses. He therefore finds himself called upon
to estimate social, economic and even poütical values in his work, and these
judgments may often be of greater actual importance than his purely scientific
training in finding or measuring water."
798. A factor which must hinder, to some extent, the conservation, investigation and
development of water resources is the number of agencies interested in these matters. Apart
from the users of water, the Public Works, Agricultural, Forestry, Geology, Survey and
Meteorological Departments of Government are all concerned. At the British African Land
Utilization Conference at Jos* attention was drawn to this, and to the difficulties which arise
when such work is combined with other less speciaUsed duties in larger departments. The
necessity for integrating the work of specialists in, so called, border-hne activities was
pointed out. Further—
" The work is best done under the control of interested or enthusiastic officers who
are free to devote themselves wholly to it. The Committee strongly recommends
that the treatment of water resources including irrigation, in each
territory requires a self-contained Water Development Department. This
would at the same time be responsible for collecting and dealing with hydrographic data."
799. We believe that the establishment of such a Water Development Department is
essential if there is to be full use of the water resources of Sierra Leone. This Department
would, in co-operation with the appropriate existing departments, be responsible for:—
(a) The collection and correlation of hydrographic data.
(b) The carrying out of hydrological research.
(c) The development of water supplies for domestic, agricultural and small-scale
industrial purposes in rural areas.
(d) The training of subordinate staff in the construction of simple works connected
with water development.
* British African Laad Utilisation Conference, November, 1949 Final Report, Annexure (D), Report of the
Conunittee on the Conservation, Use and Development of Water Resources in a Rural Community.
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800. Any works constructed by the department, would on completion be handed
over to the appropriate authority for operation, rate collection, etc., although the services of the
department would be available if the need for advice or repairs arose.
801. Many of the simpler water development projects would not require a highly
specialized Water Development Department to carry them out. The institution of such a
department would not, therefore, preclude other departments from undertaking smaller works
of types within their experience and ability.
802. We reaUze that Government may not find it possible at present to establish a
separate department. In this event the Water Supplies Engineer would naturally be attached
to the Pubhc Works Department and the Irrigation and Drainage Engineer to the Agricultural
Department. We would suggest, that, in view of the great importance of long-term hydrological
research to agricultural development, the Hydrologist should be attached to the Agricultural
Department. Facilities could, perhaps, be provided for him at Njala, where he could have the
benefit of contacts with other scientific officers.
803. We would stress the value of team work in dealing with hydrological problems
which have so many different aspects, and we are sure that the hydrologist would have the
ready co-operation of all Government departments concerned with water conservation and
development.
THE ADMINISTRATION OF WATER RESOURCES

804. The British African Land UtiHsation Conference recommended that " FuU control
of all waters above or underground should be assumed by territorial Governments as soon as
possible."
805. Considerable powers to control water are already available in the Water Control
Ordinance (Cap. 261), and we recommend that wider use be made of these powers.
806. Further, we feel that the executive responsibihties for water and water-ways
should be allocated to the appropriate departments of Government, particularly if it is not
found possible to constitute a separate Water Development Department. In this connection
we would quote from the Rice Missions Report: " We were astonished to find that the responsibihties in connection with inland waterways with the exception of navigation, which is
dealt with by the Marine departments, have not been allocated to any department of Government. The result is we experienced difficulty in obtaining any gauge or discharge readings on
which we could rely."
THE ESTABLISHMENT OF A WATER DEVELOPMENT DEPARTMENT

807. The need and the duties of a Water Development Department have already been
discussed. Ideally it would be staffed by a Hydrologist, a Water Supphes Engineer, and an
Irrigation and Drainage Engineer, with at least three Inspectors of Works and suitable subordinate staff".
808. Under Sierra Leone conditions, particularly with the present difficulty of obtaining
staff", the functions of the Hydrologist and the Water Suphes Engineer might both be fulfilled
by a suitably quahfied engineer. There is at least one such officer in the service of the Sierra
Leone Government at present, and if a special officer cannot be recruited in the near future,
perhaps the Pubhc Works Department would agree to second an officer for the post. Most of
the water development schemes in Sierra Leone are such that, once the basic design is settled,
the remainder of the work could be supervised by an experienced Inspector of Works.
809. The department should be provided with all the necessary equipment to carry,
out the research and development needed, without drawing on other departments.
THE

FUTURE

DEVELOPMENT

OF WATER

SUPPLIES

Domestic Supplies.
810. In general, domestic supphes are adequate in quantity but sadly lacking inquahty
Nor will the provision of improved supphes be appreciably beneficial from the point of view of
health until the importance of pure water supphes is appreciated. The advantages of improved
supphes will be lost if the people, when farming or traveUing, continue to draw their water from
contaminated sources. We therefore, urge that the elements of hygiene, particularly in respect
of the proper treatment and use of water supphes, continue to be stressed in the curricula of
all schools.
811. The unsuitabihty of many present supphes for domestic purposes, particularly
drinking, is most striking. "We therefore recommend that Tribal Authorities be given every
encouragement to improve them. In particular we suggest the following methods:—
(a) The estabhshment of protected forests in the catchment areas of streams used for
water supphes.
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{b) The construction of dams near the headwaters of streams, might, in conjunction
with suitably constructed water points, increase the reserves of water available
for use in the dry season sufficiently to change many poor supplies into adequate
ones. Debenham gives a description and diagrams of a model village dam and
watering scheme. Such dams might not however prove satisfactory in Sierra Leone
owing to the difficulty in disposing of surplus water during the rains without
damage or the destruction of the dam.
(c) The making of wells, properly constructed and protected from pollution.
812. A list of sixty-six towns and villages for which water supply schemes are recommended has already been drawn up for the Protectorate. At present no staff is available for
carrying out the work.
813. We are convinced that unless a Water Development Department is established
there will be no rapid development of improved water supplies on a large or a small scale.
Water for Agricultural Purposes.
814. The need for a long-term programme of hydrological research as a prelude to the
adequate control of water for agricultural purposes has already been pointed out.
815. There is scope for irrigation on a large and on a small scale. The larger schemes
for irrigation require a considerable amount of preliminary investigation and must be initiated
by Government owing to the large capital expenditure required. Large-scale irrigation would
appear to be a practical proposition only on alluvial land which is not dependant on a bush or
grass fallow for its fertility. It will find an application in the mangrove areas and the flooded
grasslands along the lower reaches of the Waanje and Sewa rivers.
816. The possibilities of small scale irrigation are limited at present, not so much
by lack of knowledge, but by other factors. In particular, it is not hkely that irrigation will
become at all widespread until the present system of dry season farming on swamp and alluvial
flats, which make use of water already in the soil augmented by hand watering, has reached
its fuU development. The expansion of this type of farming depends on the demand for
the vegetables and other produce grown under this system, which in turn depends on communications and upon the numbers of non-producers in the towns who have to buy their food. Further,
the widespread adoption of practices such as irrigation is unlikely while the making of the upland
rice farm continues to dominate aU other agricultural activities.
The Use of Water for Industrial Purposes.
817. At present water is not used at all for industrial purposes except for mining.
With a Httle ingenuity it could be harnessed on a small scale to carry out many operations.
One can envisage water wheels being used to drive machines for milling rice, cracking palm
kernels and so on.
818. It has been proposed at various times that the water in some of the larger rivers
should be harnessed to generate electricity. The Rice Mission made recommendations relating
to the hydro-electric possibilities of the Little Scarcies, Rokel, Sewa, Waanje and Moa rivers.
We are not qualified to comment on these, but it would appear unhkely in the extreme that a
sufficient power-load could be obtained, even using electric pumps for irrigation projects, to
make any such schemes an economic proposition, particularly taking into account the necessarily
high cost of distribution.
819. We consider that any such scheme should only be contemplated in conjunction
with another scheme, such as that of damming the Waanje River to reduce flooding. Even in
such a case we feel that the control of run-oflf should be the first step, and that major works
such as those needed for a hydro-electric scheme should only be considered after the collection
and careful study of data over a period of several years.
TRAINING

820. With regard to the training of subordinate staff and others in simple aspects of
water development, Debenham writes:-—
" What is being done admirably for agricultural advancement in several territories
should, I submit, be done for water development—namely the holding of
courses of training in the ordinary type of work required. This must gradually
produce a number of competent operators and supervisors who, whether they
are ultimately employed by governments or native authorities or merely return
to their viflages, would provide a nucleus of water wisdom and experience of
the greatest value. The cost of such training courses should be small in any
case since, while training, the classes are producing works of some value, but
it is not a matter for profit or loss argument. It is too fundamental for that."
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821. We subscribe to this view, for, if the majority of people are to benefit from improved
water supplies, it is essential that suitable steps be taken to improve supplies on a small as well
as on a larger scale. The training could be varied as required to include the construction of
earth works, masonry, well digging and perhaps pipe fitting and elementary levelling.
822. Such training would be carried out by the Water Development Department.
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PART V
/t.—REQUIREMENTS FOR THE PROVISION OF FURTHER INFORMATION FOR
THE SOLUTION OF LAND-USE AND SOIL CONSERVATION PROBLEMS
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823. Information on the following subjects is required:—
Soils.
(1) Soil classification and survey.
(2) The requirements of the various crops grown and the suitabiUty of the various
soil types for their production.
(3) The problems of soil change associated with water control in the tidal rice growing
areas.
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Water.
(4) Hydrological survey.
(5) Run-off studies asssociated with detailed local rainfall data.
Agricultural and Ecological Investigations.
(6) The effects of fire, farming and grazing on vegetation.
(7) The most suitable specific methods for the control of erosion in farming practice.
(8) The applicabihty of various measures in maintaining soil fertility on the uplands.
(9) The possibility of introducing modifications into upland rice farming practice to
control erosion.
(10) Mechanization in all its aspects—in particular mechanical cultivation in upland
and swamp soils.
(11) The effects of game, and game control.
(12) Livestock—particularly the cattle industry.
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824. (1) Soil Classifications and Survey.
(2) The Requirements of the Various Crops Grown and the Suitability of the
Various Soil Types for their Production.
(3) The Problems of Soil Change Associated with Water Control in the Tidal Rice
Growing Areas.
Items (1) and (2).—A detailed soil survey and associated studies are the most urgent
priorities. No far-reaching plans for agricultural development can be laid down without
such studies.
Item (3).—The Soil Chemist is investigating these problems and the continuation of
such research comes within the scope of the Rice Research Station, when established. Due
to the urgency of these particular investigations the Soil Chemist can only carry out such other
studies as his limited time and staff permits. He states:—•
" Work in connection with initiating a soil survey has necessarily to be treated—
as yet—-more in the nature of a hobby than as a planned study."*
We cannot emphasise too strongly the paramount importance of this branch of research and
the necessity for obtaining sufficient staflf to carry it out. In this connection we would draw
attention to the recommendations made in the Soil Science Section of the Report of the E.C.A.
Mission t.
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825. (4) Hydrological Survey.—Recommendations relating to the subject have already
been made {see paragraphs 787 to 807).
826. (5) Run-off Studies Associated with Detailed Local Rainfall Data.—'It is desirable
that these be carried out on or near as many stations as possible. Njala, Musaia, Rokupr and
Newton in particular are centres where such studies should be made. The studies should be
planned and co-ordinated by the Hydrologist (see paragraph 797).
* Annual Report of the Department of Agriculture, 1948, paragraph 45.
t Report by the Special Economic Co-operation Administration Mission' appointed to survey Agricultural
Problems and Research Needs in the British African Colonies and Protectorates.
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AGRICULTURAL AND ECOLOGICAL INVESTIGATIONS

827.

(6) The Effects of Fire, Farming and Grazing on Vegetation.
(7) The Most Suitable Specific Methods f or the Control of Erosion in Farming Practice.

The programme of work at Musaia includes, among a wide field of activities:—
" The study of soil erosion and degradation problems with the object of evolving
suitable methods of soil conservation. Ecological investigations to determine
the effects of different treatments—fires, fire control, controlled and uncontrolled
grazing on natural vegetation and estabhshed pasture."
It is clearly impossible for such problems to be fully investigated with the present staff available.
Such investigations, if they are to be properly conducted, and this is a most urgent necessity,
require the full-time services of at least one Scientific Officer, unhampered by other duties.
828. (8) The Applicability of Various Measures in Maintaining Soil Fertility on the Uplands.
The Agricultural Adviser to the Secretary of State is constantly stressing the importance of
investigating the potentiaHties of land and land management. Lowdermilk also expressed this
view. The force of these arguments is undeniable.
829. A Pilot Scheme is often put forward as the best means of doing this. This was
defined at the British African Land Utihsation Conference as, follows:—
" The Committee has conceived of a pilot scheme as being one which aims at
investigating and demonstrating the possibilities of increased production,
whether of crops or hvestock and hvestock products, by carefully planned land
use and the application of improved agricultural practices on a basis which will
prove economic to all parties concerned. The main object of the scheme would
be to discover the potentiaHties of the land but clearly it would be desirable
that wherever possible it should also be in a form in which it could be directly
applied to and carried out by the people for whom it is estabhshed, given
the necessary leadership, management and capital assistance. In some cases,
however, it may be desirable to divide the scheme into two stages: first to discover the potentiaHties of the land under the best management and then, on
the basis of this knowledge, to determine how far these potentiaHties can be
reahsed by the people of the area."
We consider that in Sierra Leone investigation must precede demonstration and that there
must be a preliminary stage. This is most urgently required.
830. We therefore recommend that, as soon as possible staff may be made available to
permit an investigation of one or more systems of permanent cultivation on the uplands, based
on our present knowledge, embodying the use of mechanization and trying out aU possible means
of maintaining soil fertiHty (e.g. rotation of crops, grass faUows, green manures, animal manures
and compost, and artificial manures).
This is essential if we are to direct our Unes of research to the best advantage. We also
recommend that such a trial should first be made as near Musaia as possible, but be kept quite
separate from the farm and research centre. With the present staff we consider it is impossible
to contemplate dupHcation elsewhere. In this connection it must be remembered that, whatever
the recruitment, a minimum amount of local experience will still be required in the carrying
out of any such project.
831. The Agricultural Adviser expressed disappointment at the siting of Musaia.
While it is appreciated that investigations in as many situations as possible are desirable, there is a
wide range ofconditions in Sierra Leone to choose from and we must limit our recommendations
to the bounds of possibiHty. Musaia is now estabhshed, and, in replying to the Secretary of
State regarding the Agricultural Adviser's Report, His Excellency the Governor stated:—
" Conditions at Musaia are reasonably typical highlands, which represent about a
quarter of the total area of Sierra Leone and, as the report of the Soil Conservation
Team will confirm, many parts of this highland area are already becoming
degraded and the position is worsening as the human and cattle populations
increase."
832. In investigating the potentiaHties of land and land management two aspects must
be considered:—
(fl) PotentiaHty under any circumstances.
{b) PotentiaHty under present circimistances (i.e. for adaptation to native practice).
The investigation recommended above should have {a) in view.
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833. Regarding {b) we further recommend that on agricultural stations more land
is given over or obtained to test rotations of cropping, fallowing and land use, including the use
of manures and fertiUsers, to provide further information, economic and agricultural. Such
investigations will be limited by the staff available. Initially they need only be simple, but
continuity, which should be safeguarded by a working plan, is essential. Tractors or ox
ploughs might be employed, if available, but are not essential.
834. We do not attempt to define strict rotations and cropping for any particular area.
We would, however, put forward the following points for consideration if and when any such
work is contemplated:—
(i) The necessity for simplicity and closeness to native practice.
(ii) The inevitability of a grass fallow, and the necessity for making the best use of
the natural grasses.
(iii) That grass fallows cannot be expected to restore and maintain fertility and supply
cut fodder for livestock unless equivalent returns are made from the farm yard.
(iv) The value of pigeon peas as food, cover and fallow.
(v) That while upland rice may be grown, the rotation should not hinge on its
production.
(vi) The advantages of mixed cropping in native practice.
(vii) The importance which groundnut production will probably assume in Sierra
Leone.
(viii) The superiority of Pueraria phaseoloides as a cover crop over all others so far
tried in Sierra Leone.
(ix) The effect on the subsequent productivity of other crops of periodic cultivation
of bananas, under a heavy mulch, on certain sites.
(x) The simplicity of the construction of the Chinese terrace as recommended by
Lowdermilk.
(xi) The probable necessity of retaining a proportion of trees on any upland area
farmed, and the value of particular species, (e.g. Parkia biglobosa in the
savannah areas).
(xii) The possibility of strip cropping between widely spaced double rows of
oil-palms.
835. While it is appreciated that no systems of permanent cultivation will be readily
acceptable to local farmers unless:
(a) they give a greater return than shifting cultivation for approximately the same
expenditure of energy;
(b) they produce as quick returns since if they do not, the farmer will be short of food;
the potentiality of the land rather than these factors should be the dominant
consideration when laying down any investigation.
836. We regard it as most important that, once any investigation has been started,
continuity should always be preserved by the provision of a working plan. No deviation
from this plan, except on the highest authority, should be made until the investigation has
shown a clear result. Then it should be permanently recorded.
837. (9) The Possibility of Introducing Modifications into Upland Rice Farming Practice to
Control Erosion.—-Suggestions regarding this point have been made in paragraphs 210to220.
We consider such investigation could conveniently be made in the Njala and Kenema areas.
838. (10) Mechanization in all its Aspects—in Particular Mechanical Cultivation in Upland and Swamp Soils.—We have no specific recommendations to make on this subject and would
only refer to the general remarks made in paragraphs 452 to 457.
839. (11) The Effects of Game, and Game Control. —Recommendations relating to this
have been made in paragraphs 521 to 531.
840. (12) Livestock—Particularly the Cattle Industry.—Recommendations
to this have been made in paragraphs 495 to 511.

relating

AERIAL SURVEYS

841. Completion of the present survey and the making of a more detailed survey of the
coastal strip, as shown on Map No. 6 are required. We would point out the great importance
of accurate contoured maps in the framing of land-use programmes.
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Remarks.
842. At present lack of staff and information are major factors limiting development.
The general position regarding staff and research is clearly summed up in the report of the
E.C.A. Mission,* who stress the importance of inter-territorial research as being the most
effective method of investigating common problems. This principle was recognised at the
British African Land Utilisation Conference,! who defined broad land-use zones in Africa and
suggested representative areas where major pilot schemes might be tried out. To what extent
the problems referred to in this section come within the scope of regional rather than local
research is a matter beyond our terms of reference.
843. In conclusion we wish to recommend that Government be prepared to finance
the purchase of far more copies of certain technical publications. At present only one or two
copies are obtained and circulated from Headquarters. This is unsatisfactory. We recommend
that every Agricultural and Forestry station should receive a copy of journals such as:
Farm and Forest, The East African Agricultural Journal, The Empire Journal of
Experimental Agriculture, The Empire Forestry Review, Tropical Agriculture, etc.,
and that such journals be incorporated in station libraries.
5—SPECIFIC PROJECTS
844. The following projects are designed as models around which a land-use programme for the country can be evolved, and are placed in an order of priority which is the
logical sequence of development. Thus, before any major changes can be brought about in
the present systems of land use, it is essential that the food supply of the country should be
maintained. A project with this end in view has therefore been suggested for the mangrove
areas of Bonthe District.
845. Once alternative sources of food are assured, it should be possible to deal with the
areas which are at present producing rice and annual food crops for export, when they are,
in general, only fit for subsistence food farming and the cultivation of permanent economic
crops. Projects for the Escarpment area and representative schemes for Kabala and Panguma
therefore follow the Bonthe scheme in order of priority.
846. In addition, a project for improving methods of groundnut cultivation in conjunction with pigeon-pea production has been suggested.
847. We appreciate the advantages of forms of group development as a means of ensuring better land use and increasing efficiency in all aspects of production. If mechanization
is to be satisfactorily applied to peasant agriculture in the future, some form of group development is essential. We have in Sierra Leone appreciable areas, particularly in Kono, Koranko
and Susu country, where population density is fairly low and land tenure is still communal.
These areas are clearly ones in which attempts at some forms of group development are most
likely to succeed. But group development is not an end in itself. It is only a means of achieving
greater efficiency in certain circumstances. Any schemes such as those we have proposed
should have some forms of group development in view. In the initial stages, however, it should
not be pressed until the need for it, and the advantages to be gained from it, have become clear
to the people themselves.
848. The primary objective should be maximum production provided it entails safe
use of the land. This objective cannot be attained, nor can the inevitable accompanying
social changes be circumvented, by the introduction of one or more projects. Ultimate success
depends on a steady improvement in all forms of land use and the investment of capital in
peasant agriculture.
SCHEME FOR INCREASED RICE PRODUCTION IN BONTHE DISTRICT, STARTING IN IMPERI CHIEFDOM

Primary Object.
849. To produce more rice to compensate for a future decrease in upland rice production elsewhere, following the introduction of alternative forms of production or forest
reservation to comply with correct land use.
850. At present much of the rice which reaches the market for general consumption
is grown on land unsuitable for sustained rice production (e.g. the Kunike chiefdoms of the
Escarpment Region). If this is to be adjusted, and such land used correctly, an alternative
source of supply must be developed to compensate. Ultimately the tidal areas must become
the main granary of the country, and this scheme is envisaged as a step to accelerate their
development by clearing land which can be brought into immediate production. The reclamation of additional areas by the estabUshment of suitable forms of water control is the final aim.
* Report by the Special Ecoaomic Co-operation Administration Mission appointed to survey Agricultnra)
Problems and Research Needs in the British African Colonies and Protectorates, 1949.
t Final Report of the British African Land Utilisation Conference, 1949^,
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851. We have chosen Imperi Chiefdom because:—
(1) There are considerable areas of mangrove available for immediate clearance and
cultivation.
(2) There is already an appreciation by farmers in the area of the value of mangrove
land, but for various reasons the speed of clearance is quite inadequate.
(3) Water communications are good, and land communications can easily be improved.
(4) There are adequate areas of upland available for settlement and the growing
of food crops other than rice.
(5) Permanent quarters for a limited staff, with office accommodation, are available
for immediate occupation at Gbangbama.
852. Once the success of this scheme is established in Imperi, it can be duplicated in
other chiefdoms in the same area.
Secondary Object.
853. The introduction of a land-use programme suitable to Imperi Chiefdom starting
with:—
(1) A rapid increase in swamp rice production following the clearance of mangrove.
(2) The development of the oil-palm industry including the establishment of plantations of improved varieties and the possible introduction of a Pioneer Oil Mill.
(3) The establishment of protected forests on the Gbangbama Hills and other
hilly areas.
854. We have stressed the importance of co-ordinating all aspects of land use in any
programme of agricultural development; if such a programme is to be fully effective it must
be accompanied by the provision of adequate facilities for social improvement. Only by this
can the population required for the development of such areas be attracted to settle permanently.
Thus the following matters should be considered:—
(1) The extension and improvement of communications.
(2) The planned enlargement of existing towns, and the possible establishment of
new villages and their siting.
(3) The development of medical and educational services.
(4) Marketing facilities and supplies of consumer goods.
Surveys Required.
855. It is most important that this scheme should be based on adequate surveys, the
following being essential:—
(1) An aerial survey: this has been recommended for the coastal strip area in
paragraph 842. If this is not practicable a special local survey will be required.
(2) A soil survey: firstly of the mangrove area, and secondly of the uplands.
(3) An investigation to record data relating to water conditions in the area, in
particular:—
(fl) To determine the varying depths of water at different tidelevels during the
farming season.
(b) To test the salinity of the water at different points throughout the year.
Mangrove Clearance.
856. Development should initially be concentrated in those areas where known methods
can produce immediate results; that is in those mangrove swamps which can be made suitable
for farming by clearing alone. Others where flooding, the presence of excessive salt or other
factors make immediate cultivation difficult and expensive, should be left until the former
have been properly developed, and until research in the Scarcies and elsewhere has shown
how these problems can best be dealt with.
857. This scheme covers a five-year period with a target of 4,000 acres of mangrove
to be felled in this time. Allowing the first year for the completion of the preliminary surveys
and arrangements, this entails the felling of an average of 1,000 acres per annum during the last
four years. This target may have to be modified according to the availability of skilled fellers,
but it is thought that 200 labourers of whom 40 were skilled could maintain this average,
working six months of any one year. By the end of the period 2,000 acres should be under
cultivation.
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Estimate of Expenditure.'^
858. The following is an estimate of expenditure for the whole period, based on the
extreme case where Government itself would be obliged to farm all cleared land by paid labour:
Equipment
..
..
..
.. Launch
..
..
..
£2,500
Hand tools ..
..
..
500
Engineering equipment
..
500
Transport (including labour and possible settlers)
..
..
..
..
5,000
Felling 4,000 acres of mangrove at £5 per acre
..
..
..
..
20,000
Cultivation of 1,000 acres in the fourth year at £6 per acre
..
..
..
6,000
Cultivation of 2,000 acres in the fifth year at £6 per acre
..
..
..
12,000
Seed rice •
..
..
..
..
..
..
..
..
1,500
Storage
..
..
..
..
..
..
..
..
3,000
Contingencies—20 per cent of total
..
..
..
..
..
10,000
Staff—It is impossible to estimate with accuracy.
Before the five-year period has elapsed we anticipate that at least one
Agricultural Officer and one Agricultural Superintendent will be essential,
with a proportionate junior staff. Including passages, the total expenditure
on personal emoluments will be in the region of £20,000
..
..
20,000
Total expenditure overfiveyears ..
..
..
..
£81,000
859. For this expenditure we shall, at the end of five years have 4,000 acres of mangrove
cleared, capable of an estimated annual production of at least 80,000 bushels of paddy, with the
organisation and equipment necessary for the extension or duplication of this scheme. From
a purely financial point of view, this would appear to be a sound investment; apart from this
we would emphasise that this is not a matter of mere economics but an essential step in ensuring
the conservation of those resources upon which the future food supply and economic prosperity
of Sierra Leone must depend.
Further Considerations.
860. The following are factors which must be taken into consideration:—
(1) Shortage of mangrove fellers.—There is at present no known method of
mechanizing mangrove felling and we anticipate difficulty in obtaining sufficient
mangrove fellers. Therefore the speed of clearing in the initial stages may be
limited by the numbers available and the time taken to train more. Fellers must be
paid an adequate wage, provided with suitable tools and the means of sharpening
them, and arrangements must be made, if necessary for their accommodation.
(2) Seasonal nature of mangrove felling.—Owing to this, alternative employment
during the off-season must be available.
(3) Difficulty of obtaining farmers:—The ideal is that as many local farmers
as possible should be settled on the cleared mangrove. These, however, will
not be sufficient to farm all the cleared land, and strangers must therefore
be encouraged. We would again point out that the primary object of this
scheme is to provide food and, if sufficient farmers are not forthcoming.
Government itself may have to farm the area with paid labour, t
861. Mangrove farming by itself does not provide regular employment. While a large
labour force will be required during planting and harvesting there will be a slack period when
the rice is actually growing. It may possible to stagger the farming programme to some extent
by growing different varieties of rice, but even so there is certain to be a period when there will
be difficulty either in obtaining enough labour, or fully employing that available. It must also be
remembered that the farming season is the period when labour is most difficult to obtain. It
will thus be important to combine this scheme with other development projects in the same area,
so that a standing labour force can be maintained. During the busiest time in the farming
season, a minimum of 750 men and women will be required.
Land Settlement on Cleared Mangrove.
862. As already emphasised, the policy must be to settle as many local farmers as
possible, or faiUng that strangers from other chiefdoms. If this settlement is to prove popular
the settlers must be assured of a secure tenure. It is thought that this might be done in two ways:—•
{a) Settlers would secure usufructory rights by repaying the cost of clearance to
Government by easy instalments.
{b) The Native Administration might repay the cost of clearing to Government and
then rent the land at a fixed rate per annum to farmers.
* This estimate is approximate only - Any firm estimate must await a detailed survey.
t The Soil Conservation Committee does not support the suggestion in paragraph 831 (iii) t h a t Government
should itself engage in extensive farming of the area with paid labour since this would probably be
very expensive besides being open to political objection. It is considered that a preferable course would be
for Government to attract settlers into the area by provi ding amenities of social services and particularly
by the construction of road communications. The Committee places on record t i n t it attaches great
importance t o t h e early construction of the proposed road to connect Victoria and Gbamgbama with t h e
Moyamba-Kasewe Road.
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863. Plots should as far as possible be laid out in such a way that they will conform to
the efficient use of any communal services such as mechanized ploughing. It is also recommended that they are registered in the names of the holders.
864. It is most important that all intending farmers should understand clearly that they
must farm the land to capacity. We suggest it should be laid down that any plot not farmed
for two years running would revert either to the Native Administration or to Government.
Firewood Production.
865. When in Bonthe we were impressed with the possibiUty of combining mangrove
clearance with the production of firewood. If local firewood contractors or Government were
to sell mangrove felled in suitable areas for fuel in Bonthe, where there is a good demand, the
work of clearing the farms might be speeded up considerably.
Upland Programme.
866. A programme of mangrove clearance such as outUned above will almost certainly
lead to a concentration of population. It is therefore essential that a simultaneous programme
should be carried out to safeguard the adjoining uplands, which are certain to be subjected to
intensive cultivation for rice nurseries and annual crops. If this is not done, similar conditions
to those obtaining on the degraded uplands of the Scarcies may well be reproduced.
867. Forest.—The Imperi Tribal Authority have already made a request for the establishment of a protected forest on the Gbangbama hills. The demarcation of this should be carried
out at an early date, and, if possible, other hilly areas should be similarly dealt with. The
possibility of eventual timber production on a small scale from these hills should not be over
looked, and, if it is thought advisable, timber trees should be planted.
868. Permanent Crops.—The wild oil-palm is at present growing very densely in Imperi
Chiefdom. The planting of improved varieties on suitable sites, with the eventual installation
of a Pioneer Oil Mill, would seem an obvious line of development. Plantations might be
established either by individual landholders or by the Native Administration, who might work
them on the lines of a protected forest or lease them in blocks. Such plantations would provide
alternative employment to some of the labourers from the rice area in the off-season. If
seedlings are supplied to individual landholders, it is recommended that they should be free
in the first instance, that a bonus be given for survivors after three years, and a penalty exacted
for any casualities due to obvious neglect.
869. Rice Nurseries and Annual Crop Production.—It is important that rice nurseries
should be correctly sited and the land managed in such a way as to maintain its fertility. Wet
nurseries are a development which must take place. Annual crop production should be confined to the low-lying and level areas. Eventually it should be possible to organise farming in
the whole chiefdom, on a basis of land classification, in such a way that crops are grown on sites
to which they are most suited, sloping land being kept under permanent crops.
870. Expenditure on Uplands.—No estimate of expenditure for the programme on the
uplands is possible until a soil and land classification survey has been carried out. Except for
the possible installation of a Pioneer Oil Mill, however, it is not likely to be very great and
should be well within the resources of the Imperi Native Administration.
RECOMMENDATIONS FOR A DEVELOPMENT SCHEMES IN THE ESCARPMENT REGION

Object.
871. Integrated development starting with a limited area in this region:—
{a) To check the degradation on the hills of the Escarpment.
(6) To establish a productive forest industry in the Northern Province,
(c) To develop the valleys of the area.
Explanation.
'ell. The Escarpment has already been Usted in Part IV as the degraded area requiring
the most urgent attention. At present parts of it, especially the Kunike chiefdoms, are being
used for the production of upland rice for local export, although the topography of this area
makes it quite unsuitable for this purpose. Once an alternative source of rice production has
been developed, as is planned in the m.angro\e clearance scheme for Bonthe District, it will be
possible to introduce a comprehensive land-use programme for the production of more suitable
crops.
Surveys Required.
873. These include:—
(a) An adequate topographical survey.
{b) A soil survey,
(c) An investigation of water supplies in the area.
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Method.
874. It is recommended that this scheme be carried out by an AgricuUural and a Forestry
Officer working together under the Agricultural Officer, Makeni and the Divisional Forest
Officer, Northern Province. They should be made responsible for the carrying out of the surveys
and the formulation of a development plan in the following chief doms:—
Koinadugu District.—Diang and Kasonko-Kakilhng.
Tonkolili District.—Kalantuba, Dansogoia, Sambaia, Kafe-Simiria, Kunike Fulawusu
Kunike Sanda, Kunike Barina and Tane.
875. The headquarters of these officers might conveniently be at Makali in Kunike
Barina Chiefdom, since, with the proposed extension of the Makali road as far as Kondembaia,
communications would be good. There is already an Agricultural substation at Makali.
876. Once the surveys are completed, the areas most suitable for immediate development
or where immediate action is necessary, can be determined. The next step will be to obtain
requests from the Tribal Authorities for forest reservation on the hillsides of these areas and,
where necessary, to start a planting programme. At the same time a programme can be drawn
up for the planting of economic tree crops on the gentler slopes and for intensive cultivation
of the valley bottoms for food production. In the latter instance, the possibiUty of irrigation
in the dry season might be considered.
877. The officers concerned should be given as free a hand as possible, and their
routine duties reduced to a minimum.
Expenditure.
878. It is impossible to estimate the cost of this development until the detailed surveys
have been completed and some idea of the area of operations obtained. Where possible the
Native Administrations should be given loans or grants if their own funds are insufficient.
Should large capital works be contemplated, they would presumably be a charge on development funds.
RECOMMENDATIONS FOS. DEVELOPMENT IN AREAS WHERE CONCENTRATION OF POPULATION
HAS RESULTED IN OVERFARMING

879. We have pointed out the extent to which overcultivation in and around urban areas
is taking place. We consider that some attempt should be made, as soon as possible, to
investigate the varied problems involved and find the best methods of dealing with them. We
suggest that the most effective approach is to station an officer within a representative limited
area for this purpose. He would subsequently attempt to organise and guide development on
lines of improved land use. The aim would be not only to re-adjust the present bad practices,
but also to make provision for correct land use in and around an expanding urban area. It
is essential that any programme should include land beyond that at present intensively cultivated.
880. We recommend the foUowing two areas for immediate development.—{A) Kabala.
{B) Panguma valley. Reference is made to Kabala in the section on degraded areas, and
Panguma comes within the Nimini-Dodo-Kambui Hills Region also referred to in that section.
{A) Kabala.
881. Limits of Area.—^Approximately 20 square miles {see Map 5). The exact limits
can be determined later by survey.
882. Description.—See paragraph 763. Kabala is the centre of an area where local
concentration of population resulted in uncontrolled overfarming, often on hillsides unsuitable
for cultivation. It is also an area which exports large quantities of foodstuffs, particularly
tomatoes, tobacco and vegetables.
883. The lower levels of land are fairly intensively used, but there is room for further
development, and dry season irrigation is practicable. It is essential that cultivation be fimited
to these levels, and that the steeper slopes be re-afforested or used for the plantation of economic
tree crops. The proposed Alabataia Protected Forest comes within part of this area. Reservation is essential if water suppHes are to be preserved and the full development of the valley
bottoms, with irrigation, made possible.
884. While not many cattle are kept within the area, trade cattle are constantly passing
through and rest at Kabala. Far greater use could be made of manure and household refuse.
885. Suggestions.—It is impossible to recommend a programme in detail. The first
essential is the provision of an Agricultural Officer for this area alone. He should be stationed
at Kabala and should take over the Agricultural Substation.
886. His first task would be to complete a comprehensive survey of all the land, people
and farming within the area. No detailed plan can be made until this is completed.
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887. Early attention, it is felt, should be given to the organised production of compost
from cattle manure and town refuse. At present little use is made of the local resources. It is
recommended that Government provide or advance funds to the two Native Administrations
concerned for the construction of a large enough permanent roofed " warri" in which all
trade cattle passing through Kabala could be housed. It is suggested that the Agricultural
Officer, in co-operation with the Native Administrations, could take in hand the necessary
organisation for maintaining the warri, including the manufacture and distribution of the
compost. A later development with the co-operation of the Health Department, might be the
composting of night soil, as carried out at Kano, Nigeria.
888. A large measure of co-operation with the District Commissioner and the Divisional
Forest Officer will be necessary, both during the survey and subsequently. The success of any
measures adopted will largely depend upon the officer concerned, his relations with the people
and their willingness to co-operate. The problem of degraded urban areas is growing in
magnitude, and we can see no other practicable way of dealing with it.
(B) Panguma Valley.
889. Limits of Area.—The Maboa stream valley from the neighbourhood of Panguma
to the Dodo Hills Forest Reserve, including the whole catchment area apart from that already
reserved as forest.
890. Description.—See paragraph 760. Panguma is a town in and around which
extensive overfarming has taken place in the past. This is continuing, though the population is
now less concentrated than it was. The Maboa stream valley contains both swamp and
upland topograhically suitable for farming. It is bounded on either side by steep hillsides on
which upland rice farming is steadily increasing. These are mostly covered by farm bush and
grass, but there are also a few forest remnants.
891. Suggestion.—The immediate need is for a rapid preliminary survey, followed by
measures to increase cultivation in the swamps with concurrent forest reservation and economic
tree crop planting on the steeper slopes. It is recommended that the development of this area
be made the responsibility of an Agricultural Superintendent, under Agricultural Officer,
Kenema, and that there be an appropriate increase in the Divisional Forest Officer, Kenema's
staff" to carry out the forestry programme. Fully developed, the Maboa stream valley could
supply more than the food requirements of Panguma.
Scheme for Control and Development of Groundnut and Pigeon-Pea Production.*
892. Objects:—
{a) To produce groundnuts in such a way that the effects on the land in terms of
decline in soil fertility and erosion are reduced.
{b) To improve the quality and uniformity of the groundnut crop for export.
(c) To encourage, by Government purchase and if necessary by subsidy, the production of Pigeon peas, both as an additional food supply for humans and livestock
in Sierra Leone, and ultimately as an export crop.
893. Present Position.—The present price of groundnuts is leading to a rapid increase
in production, often on unsuitable sites, and by methods which are accelerating the decUne in
the fertility of the land and are increasing the extent of erosion. Provided present prices are
maintained this trend cannot be halted. Exports have risen from 24 tons in 1947 to 2,454 tons
in 1949. It is estimated that in 1949 there were 20,000 acres under cultivation.
894. Suggestion.—In certain parts of the country already described. Pigeon peas are
planted with groundnuts. The advantages of this mixed cropping have also been pointed out—
see paragraph 242.
895. Briefly, short duration varieties of groundnuts are harvested in August to September when the rains are still heavy. While this exposes the soil to the rains, interplanted Pigeon
peas would maintain a fair cover. In present practice, when short duration varieties of groundnuts are grown, the greatest damage is done, not so much by the production of a single crop,
but by the iimnediate recultivation of the same land in planting a second groundnut or alternative crop {see paragraph 237). If Pigeon peas are interplanted, not only is a cover mainttined
but double cropping is precluded.
896. In addition, the relative damage done to the land is generally far greater when long
duration varieties as opposed to short duration varieties of groundnuts are grown {see paragraph
241).
* The Soil Conservation Committee expresses concern a t the rapid increase in groundnut cultivation
unaccompanied by measures for soil conservation. The committee is of the opinion t h a t the suggestions
proposed in paragraphs 897 and 898 need to be fully tested by actual experiments before policy on these
matters can be decided.
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897. It is therefore suggested that steps be taken which will limit the production of
groundnuts for export to short duration varieties and lead ultimately to the production of only
the Kono variety for this purpose. We also recommend that every effort be made to encourage
the growing of Pigeon peas, planted with even spacing throughout groundnut farms and,
if possible, more closely spaced on lines along the contour. This will involve propaganda,
seed distribution and instruction.
898. Groundnuts.—In suggesting measures which aim at limiting production to Kono
groundnuts, it must be appreciated that difficulties of storage of the crop, and particularly of
seed, may arise, since the crop is harvested during the rains. At present, in order to obtain
an early local market, Kono groundnuts are often harvested not fully mature, are improperly
dried and therefore become mouldy when stored.
899. It is therefore suggested that not only should there be a limited season for the
purchase of the crop, but that each Tribal Authority should be urged, after consultation with
the District Commissioner and the Agricultural Officer, to fix a date before which the harvesting
of nuts will be illegal.
900. In order to limit production for export to Kono groundnuts, it is suggested that
initially the trade season, which would be fixed annually, should be for a two-month period,
within the limits 15th September to 15th December, and that no harvesting be permitted earlier
than one month before the opening of the buying season.
901. It would be difficult if not impossible to control the cultivation of groundnuts for
purely local consumption. The danger lies in the uncontrolled expansion of production for
export.
902. Pigeon peas.—In order that Pigeon-pea cultivation should be increased it is
recommended that the Produce Marketing Board should guarantee a fixed price, initially
subsidised if necessary, from the profits made on groundnuts or even other crops.
903. Present surpluses are readily absorbed on the local market and prices are variable.
The price offered by the Produce Marketing Board must be attractive and guaranteed for at
least five years, if production is to be stimulated. This should be considered in terms not
only of economics but also of soil conservation.
904. The local market in Sierra Leone can absorb considerably more Pigeon peas than,
are hkely to be produced during most of the five-year period. There would also appear to be
considerable possibilities in utilising any stocks surplus to human requirements, for pig
production, particularly in the Colony area.
905. An export market is essential ifproduct ion is to be maintained, and it is felt that there
should be a ready market in the United Kingdom for this crop, as a food for livestock. At present, "
however, it is understood that any possibility of export is limited by international trade
agreement.
C—THE PROVISION OF STAFF
906. It is appreciated that ail departments are experiencing difficulty in providing
adequate staff for important work already in hand. The initiation of any new projects must be
dependent on adequate senior and junior staff being available to undertake them without
prejudicing the continuity of current programmes. For this reason we have, as far as possible,
limited our recommendations to conform with the personnel likely to be available or obtainable
in the near future.
907. As far as specific schemes in this report are concerned the following staff is
required:—
A.D.C.
A.O.
A.S. F.O. F.S.
1
1
—
—
1
Bonthe Mangrove Scheme
I
1
1
1
—
Escarpment Region ..
1
—
Kabala
—
1
Panguma Valley
Forest Reservation ..
Total requirements

..

3

3

3

2

2

A.O.—Agricultural Oific:;;, A.S.—Agricultural Superintendent, F.O.—Forest Officer,
F.S.—Forest Supervisor, A.D.C.—Assistant District Commissioner.
908. In our opinion the specific Bonthe and Escarpment schemes and forest reservation are of the utmost importance. These would require a minimum of two Agricultural
Officers, two Agricultural Superintendents, three Forestry Officers, two Forest Supervisors and
one Assistant District Commissioner. In addition we consider thatfivesurveyors, permanently
at the disposal of the Natural Resources Committee, would be required.
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909. The need for water and soil surveys of the whole country has already been stressed.
Specialist staff are very hard to obtain at present, but both these surveys are so urgent that
every possible source should be tried. The need for a hydrologist has already been explained
in paragraph 796.
910. The strengthening of the Veterinary Department is already an urgent necessity,
and an absolute essential if any development of the livestock industry is to take place.
D.—THE FUTURE OF THE SOIL CONSERVATION TEAM
911. In this report we have attempted to show that soil and water conservation is the duty
of every person who uses the land, whether for farming, building or any other purpose. We
have recommended that the responsibilities for conserving and developing natural resources
should rest mainly with Tribal Authorities and District Councils. The authority for general
direction and co-ordination would be the Natural Resources Committee.
912. The first step in initiating schemes for soil and water conservation will be the
carrying out of local surveys in the required detail. This report together with its maps and
appendix of chiefdom records will, we hope, provide a basis for such surveys and plans, but the
picture must be completed by the collection of local detail. Such work can best be carried out
by teams of Departmental Officers who have a detailed local knowledge and who will be
responsible for the execution of the plans they prepare.
913. Neither in the sphere of planning and co-ordination, which should be carried out
at the highest level, nor in the collection of data and the carrying out of schemes does there appear
to be a need for a special organisation for soil conservation activities. In fact such an organisation, whether a department or a team, would w^e think lead to duplication rather than
co-ordination of effort. We wish to stress this point since the trend of official correspondence
makes it clear that " Soil Conservation " is in danger of being treated as a single function
which can be pigeon-holed as the responsibiUty of a team.
914. Nor again does there appear to be justificatioa for a team to act in a purely
advisory capacity. The present Team is composed of representative departmental officers
with some past experience of conditions in Sierra Leone. The mere production of a report
based on a reconnaissance survey does not translate its members into soil conservation" experts "
capable of providing a solution to all the problems involved.
915. In view of these considerations we recommend that the present team be disbanded
since, if our recommendations are accepted, all functions relating to soil and water conservation
at any level, will be dealt with by an appropriate authority or by a combination of these.
E.—SUMMARY OF RECOMMENDATIONS
916. It should be noted that many of our recommendations have been made before
by other people and that a number of them have been partially put into effect already.
917.

MAINTENANCE OF FERTILITY:—

Development:
(1) The maintenance of aa adequate bush fallow (210 to 211 *)
(2) The control of fires in savannah and grass (595 to 615).
(3) The prohibition of girdling of trees in making farms in savannah areas (213).
(4) The encouragement of schemes for the production and use of compost, including
the use of night soil (442), (745)
(5) The use of artificial manures in certain circumstances (444).
In vestigation:—
(6) Soil Classification (825).
(7) Soil Survey (825).
(8) Studies of crop requirements in relation to soils (825).
(9) Problems of soil changes associated with water control in tidal areas (825).
(10) The collection of information regarding the use of grass fallows in farming systems
without, as well as with, the association of hvestock (439).
(11) Investigation of the value of mulching, as opposed to methods employing fire,
in establishing perennial crops (446 to 451).
(12) Investigation of the apphcabihty of various measures for maintaining fertility
on the uplands (829).
• The figures in, brackets refer to relevant paragraphs of this report.
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918.

CONSERVATION OF THE SOIL:—

Development:
(1) The basis of this is correct land use (679 to 686).
(2) Large plantations of trees should not be made on level land where this may force
the farmers on to the hills (302), (687).
(3) Soil conservation cannot be achieved unless soil fertility is maintained (691 to 692)
(4) Measures appUcable to the present system of agriculture include:—
(a) The limitation of second and third year cultivation (214).
(Jb) The hmitation of double cropping in the same year to level or gently
sloping land (215).
(c) The clearing of bush in blocks running across slopes and the avoidance of
clearing complete hillsides (219fl).
{d) Avoidance of brushing in guUies and wet season water coiirses (219^)
{e) FelUng trees across instead of down slopes (219c)
(ƒ) Contour pihng of brush wood and other debris on upland farms, and
avoidance of cutting back regrowth on the contour strips (219d).
(6) Measures used and layout adopted must be apphed to whole areas, particularly
where farming is very intensive. Land cannot be dealt with successfully piecemeal (221).
Investigation:
(7) Land classification, which is the basis of correct land use, should be carried out
before land-use schemes are initiated (679 to 686) (see also Map No. 2).
(8) Government should anticipate the eventual use of soil conservation practices
based on earth works, cultural practices or the use of living plant material, by
carrjdng out suitable investigations (693 to 699), (828).
(9) Government should also test the measures which are applicable to the present
system of agriculture, (see (4), (a), (b), (c), (d), (e), (ƒ) above) (220), (838).
919.

THE MECHANIZATION OF AGRICULTURE:—

(1) Trials with tractors of as great a variety as possible should be carried out on
upland and swamp soils (455 to 456).
(2) A visit by a member of the staff of the National Institute of Agricultural Engineering would undoubtedly be of great value (457).
920.

T H E CONSERVATION OF VEGETATION:—

Development:
(1) The maintenance of an adequate bush fallow (210 to 211)
(2) Forest Reservation (569 to 573).
(3) (a) Early burning should be Government's declared pohcy (612).
(b) District Councils should be empowered to draw up regulations relating to
early burning and associated measures (613).
(c) To begin with, early burning should be carried out under the supervision of all
available staff, but the ultimate aim should be for the people in each chiefdom
to carry out burning on their own land without supervision or assistance (614).
Investigation:
(4) Research into the effects of fire, farming and grazing on vegetation (828).
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921.

THE CONSERVATION AND BETTER USE OF WATER:—

Development:
(1) The protection of vegetation in catchment areas (781 to 783), (556), (570).
(2) The control of run-off from Agricultural land (784 to 786).
(3) The control of water by Government (805 to 807).
(4) The establishment of a Water Development Department including in its staff
a Hydrologist, an Irrigation and Drainage Engineer and a Water Supplies Engineer
(796 to 803), (808 to 810).
(5) Education regarding the importance of keeping domestic water supplies clean (811).
(6) Improvements in domestic water suppUes (812 to 814).
(7) The training of staff for the development of water supphes (821 to 823).
Investigation:
(8) The initiation of a hydrological survey. In particular, studies of the following
are required: (787), (793), (826 to 827).
(a) Local rainfall distribution.
-

{b) Run-off.
(c) River flows.
{d) Levels of tidal water.
(e) Silt carried in rivers.
(ƒ) Underground water.
(g) Salinity in tidal reaches of rivers.
922.

MANGROVE SWAMP FARMING;—

Development:
(1) Improved nursery practice, including the use of compost and artificial manures
and the use of wet nurseries (348).
(2) Improved planting practice (349).
(3) The prevention of erosion by leaving mangrove " hedges " on riversides and
possibly elsewhere (360 to 361).
(4) A project for increasing the rate of development in the mangrove swamps in
Bonthe District (403), (850 to 871).
(5) Swamp clearance schemes (405).
(6) We would support proposals for development in the Mapotolon area (406).
(7) Swamp development in the Colony (753 to 754)
(8) The establishment of control over mangrove feUing to prevent the estabUshment
of rights prejudicial to future agricultural development (752).
Investigation:
(9) An aerial survey of the coastal strip (842) (Map. No. 6).
(10) Complete surveys and investigations are required before any development in
these areas is initiated (357), (361), (856).
923.

FARMING IN THE FLOODED GRASSLANDS OF THE SOUTH-WESTERN PROVINCE.

(1) Mechanical cultivation (already initiated), (366).
(2) Water control by drainage (369), (372).
(3) The collection of data (373).
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924.

FARMING IN INLAND SWAMPS:—

Development:
(1) Both wet and dry season cultivation are required (386).
(2) A considerable increase in the rate of swamp development is required (401).
(3) There is considerable scope for Native Administration swamp development
schemes (413). But the people themselves must also make an effort to get swamp
cleared (412). Kakua Chiefdom is notable example of an area where swamps
development is urgently required (414).
(4) Closer attention by Tribal Authorities to the organisation of pahn-thatch cutting
in inland swamps would release considerable areas of swamp for farming (376).
(5) Seed distribution—should be done by Native Administrations (411).
Investigation:
(6) An assessment of the area of inland swamp is an urgent necessity. The only
practicable means of doing this is by the use of aerial photographs (409).
925.

LIVESTOCK:—

(1) The most pressing need is to establish a settled cattle population in Sierra Leone.
This should be preceded by a survey of the relevant factors (499), (501).
(2) The best means of doing this would be by establishing special " Livestock Areas"
in appropriate parts of the country (500 to 505), (Map No. 6).
(3) Following settlement the cattle industry could be made far more productive in
both milk and meat (506 to 507).
(4) (3) would be facilitated by the establislmient of cattle markets (508).
(5) The expansion of the Veterinary Department is an essential preliminary to any
form of livestock development. (511).
926.

ECONOMIC TREES:—

(1) Oil-pakns and other trees should be planted, as far as possible, according to
correct land-use principles. Large plantations should not be made on level land
where this would force the farmers on to hillsides. (302).
Oil-Palms:
(2) There is an urgent need for an acciu-ate oil-pahn survey and census. This might
be achieved by systematic flights over the main oil-palm belt. (284).
(3) The control of palm-wine tapping. (288). It might be possible, in some cases,
to restrict tapping to the flower stalks. (296).
(4) An immediate increase in palm-kemel production might be achieved by the use of
efficient cracking machines. (304).
(5) Oil-pahn planting appears to be best carried out at present by Native Administrations, but individual initiative should not be discouraged. (300 to 301).
(6) Oil-palms might be efiectively used in a system of contour strip cropping on
moderate slopes. (303).
Cacao:
(7) Any expansion of the industry must be preceded by a determination of the
suitability of the soil, and provision for ensuring adequate protection. (321).
(8) Shade for the protection of cacao should be provided for by the preservation of
bush by Orders issued under the Tribal Authorities Ordinance. (321).
(9) Shelter belts for cocoa protection should (and are being) preserved as Protected
Forest. (320), (556^).
Coffee:—
(10) The same general recommendations as for cacao, (324).
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927.

GAME AND ANIMAL PESTS :—

(1) A special officer should be engaged on contract to carry out a survey and make
recommendations regarding game control. (528).
(2) There is an urgent need for the importation of cap guns at a reasonable price. (526).
(3) A humane trap, permitted by law, is an urgent necessity for catching smaller game,
particularly cutting grass. (531).
928.

CROP DISEASES AND PESTS:—

(1) The danger of an increase in these, following agricultural specialization, must not
be overlooked. (540).
(2) Further information is required about termites and their activities (placed under
this heading for convenience), (542).
929.

FOREST RESERVATION:—

(1) A Team of three officers to be estabhshed to carry out reservation. (569).
(2) This Team to carry out reservation in. (570):—
(a) The Loma Mountains.
(b) The North-east Watershed (French Guinea Frontier) Region.
(c) The Escarpment Region.
(d) The Nimini-Dodo-Kambui Hills Region.
(3) Reservation, as and when possible in the cocoa and Gola Forest Areas. (571).
(4) The Target for forest reservation should be about 5,000 square miles. (559).
930.

FOREST DEVELOPMENT:—

(1) A quantitative assessment of Sierra Leone's Forest Resources. (577).
(2) Large scale development with the aim of eventual sustained yield production in the
Gola Region, and in the Escarpment and Tonkolili Region. (574 to 575).
There is also considerable scope for further development in the Colony
Forest Reserves. (565).
(3) The smaller forests might be grouped into self-contained sustained yield, units,
each unit eventually having a semi-portable sawmill. (567).
(4) The trying out of portable or semi-portable sawmills. (576).
(5) The making of working plans for all forest reserves and protected forests in which
operations are taking place. (578).
(6) The economic value of " roadside strip " protected forests is questioned. (579).
931.

THE

SETTLEMENT

OF

RIGHTS

IN

CONSTITUTING

FOREST

RESERVES

AND

PROTECTED FORESTS:—

(1) No single compensatory measure is satisfactory—combinations of measures of
compensation, both to the individual and to the chiefdom concerned, appear
to provide the only satisfactory means of deaUng with this problem. (583 to 594).
932.

COMMUNICATIONS :—

(1) The making of roads is an obvious prelude to agricultural development.
are particularly needed in:—
(a) The cocoa chiefdoms and Gola Forest Area.

Roads

(b) The tidal swamp areas of the South-western Province.
(c) The Eastern part of Koinadugu District. (639 to 644).
(2) The necessary measures for correct land use should be introduced before, or
faffing that shortly after, a road penetrates any area. Local road construction
should be made conditional upon the effective introduction of appropriate
conservation measures. (646).
(3) A " Roadside Protection Regulation "—giving the authority responsible for
maintaining any road the sole right to remove or estabUsh vegetation within
50 feet of the road centre. (651).
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933.

MINING:—

(1) Mining operations should not be permitted unless reasonably certain of success.
(659).
(2) Satisfactory rehabilitation of the land for agricultural purposes should be carried
out by the person or company mining. (This is done now by the larger
companies). (660).
934.

DOMESTIC PRACTICE (661 to

935.

ZONING OF PRODUCTION:—

663).

(1) Zones of production have been suggested for arable farming, tree crops, cattle,
and forest trees. (704 to 710).
(2) People should, as far as possible, be self-supporting in food.

(688).

(3) Any scheme resulting in a reduction of the area under food crops should be compensated by a scheme for increased food production elsewhere. (689), (701).
936.

ECONOMIC MEASURES :—

(1) The establishment of co-operative societies (92).
(2) Expansion of activities of the Produce Marketing Board. (93).
(3) A general improvement in food and produce stores. (548).
(4) The building of suitable stores in the larger towns and the maintenance of an
adequate reserve of rice, by Government, to prevent undue fluctuations in price.
(94 to 95).
(5) Grantingof loans to farmers.

(97 to 103).

(6) Economic means to be used to induce people to adopt correct land-use practices.
(104).
(7) The control of pledging. The use of the land should count towards payment of
the debt, and steps should be taken to prevent permanent ahenation of rights.
(127 to 129).
(8) There is an urgent need for the importation of more farming tools at reasonable
prices. (90).
937.

LAND TENURE:—

(1) Land Registration should be started. (133) and (139).
(2) Control of pledging. (127 to 129).
(3) Careful control over the acquisition of rights to newly developed land. Firewood
cutting, for instance, should not justify the acquisition of a permanent right over
such land. (130 to 132).
938.

LEGISLATION AND ADMINISTRATIVE MEASURES :—

(1) Orders regarding conservation should where possible be issued by Tribal
Authorities. (721).
(2) Where the Tribal Authority is for some reason unable or unwiUing to issue such
an order, the Provincial Commissioner should issue the order himself after
consultation with the District Council. (721).
(3) There should be a high-level Natural Resources Committee to co-ordinate the work
of Government departments. District Councils and Tribal Authorities (723 to 725).
(4) Special legislation appears unnecessary at present, but may have to be introduced
if the suggested procedure does not produce the required results. (726).
(5) The strengthening of section 8 of the Tribal Authorities Ordinance (Cap. 245) to
provide specifically for the issue of orders relating to soil conservation and land
use. (727).
(6) Penalties for infringement of Soil Conservation Orders must be a sufficient
deterrent. (728).
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939.

SOCIAL MEASURES :—

(1) The co-operation of the Medical Department should be requested, before schemes
of agricultural development are initiated. This will permit the necessary health
precautions to be taken beforehand. (638).
(2) The principle of group development would find useful apphcation in certain
circumstances. (848).
940. SPECIFIC PROJECTS (845 to 911):—
(1) A scheme for increased rice production in Bonthe District. (850 to 871).
(2) A development scheme in the Escarpment Region.

(872 to 879).

(3) Development in the over-farmed area around Kabala,
(4) Development in the Panguma area.

(882 to 889).

(890 to 892).

(5) The control and development of groundnut and pigeon-pea production.
(893 to 906).
(6) The provision of staff for specific projects. (907 to 911).
941.

THE FUTURE OF THE SOIL CONSERVATION TEAM.

(912 to

916).
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APPENDIX I

SUMMARY OF RAINFALL FIGURES FOR A TEN-YEAR PERIOD FOR SIX STATIONS
STATION—-BO,

Jan,

.

Feb.

PERIOD 1939 TO 1948 (FIGURES FOR DECEMBER, 1940 AND DECEMBER, 1941 MISSING)

0-43

2-30

3-74

7-63

May
June July Aug.
Maximum Rainfall per Month
11-26 17-45 27-16 3 2 6 3

Nil

Nil.

1-14

1-47

3-94

019

Mar.

0-48

0-43

Apr.

2-58

1-44

4-41

1-86

4
5
1

Oct. Nov.

2-20

Greatest Fall in One day
2-85
5-74
6-66

inches
130-19

8-42

3-83

0-36

105-38

13-01

7-57

2-51

114-00

3-54

323

5-11

3-01

4
3
1

_
_
_

_
_

Number of Months with Rainfall within Limits Shown:—
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
!
_
_
_
_
_
_
_
_

1
1

2
8
—

1
3
6

—
1
3

—
—

—

—
—

—
—

—
—
—

—
—
—

7
3

2
8

6
—

—
—
—

_

_

_

_
_

~

_
_

2
8

9

PER YEAR

622

Minimum Rainfall per Month
9-09 13-89 18-23 11-35

2-96

Dec.

19-91 12-42

23-52

Average Rainfall per Month
13-90 19-92 23-86 17'83

7-74

INCHES

Less than 0.01
0-01 to Oi50
0-50 to l-()0
1 to 2
2 to 4
4 to 8
8 to 16
16 to 32
above 32

Sept.

i
i

4
2

5

8
2

Totals
8
9
2

4

i

—
—

5
8
16
29
30

—

STATION—BONTHE, PERIOD 1939 to 1948 (FIGURES FOR MAY, 1939 MISSING)

Jan.

Feb.

Mar,

0-47

Apr. May June July
Aug. Sept. Oct. Nov. Dec. PER YEAR
Maximum Rainfall per Month
inches
1 1 5 3-49 9 1 0 16-76 27-09 5 7 4 6 65-38 34-50 24-02 11-73 5-45 190-40

NÜ

Nil

Minimum Rainfall per Month
Nil 2-64 5-50 16-10 20-50
18-68

0-14

A verage Rainfall per Month
0-17 1-44 4-57 10-10 19-69 38-65 33-69 24-81 15-73 7-07 2-79 158-85

0-35

0-72

INCHES

Less than 0-01
0-01 to 0-50
0-50 to 1-00
1 to 2
2 to 4
4 to 8
8 to 16
16 to 32
above 32

5
5
_
—

1-13

Greatest Fall in One Day
3 8 3 4-35 9-49 1 1 6 8

2-65

Number of Months with Rainfall
1
2
_
1
_
_
_
1 3
—
—
—
5
4

—
—
—
—

—
—
—
—

3
—
—
—

7

—

—

—

—

2
1
—

15-84 9-32 2-28 0-90 135-31

—
2
6

902

6-01

2-20

within the Limits Shown:
_
_
_
_
_
_
_
_
_
—
—
_
_
_

1

—
—
—
10

—
—
—
2

—
—
—
6

_
_
1
7

—

—

8

4

2

_
_
6

4
—

_
_

2-97
Totals
n
n
2
7

_
_
i
3

i
5

3
i
4
3
i
2
4
—
18
—
—
30
—

—
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STATION—FREETOWN, FALCONBRIDGE POINT, PERIOD 1939 TO 1948

Jan.

Feb. Mar. Apr, May June
July
Aug. Sept. Oct. Nov. Dec. PER YEAR
Maximum Rainfall per Month
inches
1-77 0-24 3-50 4-78 8 9 4 2 3 6 3
49-52 49-33 32-51 18-00 6-68 3-71 156-79
Nil

Nil Trace

Minimum Rainfall per Month
2 7 2 8 5 0 25-78 2 5 7 0

Oil

15-12 6-65 0-75 0-06

A verage Rainfall per Month
0-30 0 0 7 0-57 2-22 5-56 13-22 36-35 37-06 24-20

11-32 4-98 1-92

12238
137-77

Greatest Fall in One Day
1-70 0-19 1-82 2-45 3-40 4-01
7-48
8-39 8-96 7-51 3-51 3-39
6
2
—

Number of Months with Rainfall
6
2
—
—
—
4
6
1
—
—
—
1 —
—

within the Limits Shown:
—
—
—
_
_
_
—
—
_
_
_
2
—
—
—
—
1 2

2
—
—

1
4
—
—
1
2
3
—
—
2 5

—
—
—

—
—
—

—
—
—

_
_
—

_
_
4

_
i
2
5
7
—

—
—
-

—
—

8
2

—
2
8

—
3
7

1
8
1

4
2
_

—
—
_

INCHES

Less than 0-01
0-01 to 0-50
0-50 to 1-00
1 to 2 .
2 to 4 .
4 to 8 .
8 to 16 .
16 to 32 .
above 32 .

-

-

—
—

-

—
—

-

2
—

-

i

Totals
4
15
4

8
13
18
—
—
_

15
17
16

120
STATION—KAILAHUN,

Jan.
1-98

Feb. Mar. Apr. May June
July
Aug. Sept.. Oct. Nov. Dec. PER YEAR
Maximum Rainfall per Month
inches
2-90 6-57 11-46 16-19 19-60 18-14 28-55 21-10 20-54 13-94 8-52 131-61

Nil

Nil

NÜ

Minimum Rainfall per Month
3-58 6-75 7-24
7-18 13-17

Nil

88-37

Average Rainfall per Month
10-57 13-62 13-11 19-02 17-77 14-24 7-39 1-99

109-28

0-27

0-68 3-71 6 9 1

1-40

Greatest Fall in One Day
2-90 1-95 3-04 2-10
527
4-02
4-00

INCHES

LessthanO-01
6
0-01 to 0-50
3
0-50 to 1-00 —
lto2..
1
2 to 4 . . —
4 t o 8 . . —
8 to 1 6 . . —
16 to 3 2 . . —
above 3 2 . .
—

Jan.
0-98

13-04 7-20

5-90

Nil

3-06

3-18

Number of Months with Rainfall within Limits Shown:—
1
—
—
—
—
—
—
—
1 2
—
—
—
—
—
—
_
_
_
i
1
—
_
_
—
—
_
_
_
_
i
2
2
—
—
—
—
—
_
_
_
3
1
3
2 —
—
—
—
—
—
1
2
—
4
5
3
1
1
—
—
1
4 —
—
—
3
6
6
6
3
4
5
4
1
—
—
—
1
3
3
7
6
4
—
—
—
—
—
—
—
—
—
_ _ _ _ N

5
1

STATION—MAKENI,

3-48
Totals
15
5
2
8
9
19
38
24
i l

PERIOD 1939 TO 1948

Feb. Mar. Apr. May
June
July
Aug.
Maximum Rainfall per Month
0-55 2 1 6 6-42 13-18 24-06 2 6 6 4
33-60

Sept. Oct. Nov. Dec. PER YEAR.
inches
30-58 23-97 9 5 9 3-94 132-61

0-58

Minimum Rainfall per Month
3-38
9-37 14-36 20-09

14-68 10-58 1-69 0-02 106-71

0-17

0-17 0-94 2-73

Average Rainfall per Month
8-83 15-93 20-33 26-26

20-79 15-85 5-95 1-22 119-17

0-98

0-55 1-25 1-85

Nil

NÜ

Nil

Greatest fall in One Day
5-22
4-63
4-10
5-73 4-55 4-20 2-61 3-15

Number of Months with Rainfall within
—
—
—
—
—
—
—
—
—
5
2
—
—
—
2
2
—
—
—
1
4
1
_
_
_
2
5
—
—
—
—
4
6
1
—
—
—
4
9
_
_
_
_
_

INCHES

LessthanO-01
0-01 to 0-50
0-50 to 1-00
lto2
2 to 4
4io8
8 to 1 6
16 to 3 2
above 32

PERIOD 1939 TO 1948

5
4
4 4
1
2
_
_
_
_
_
_
—
—
—
—
_
_

2

STATION—YENGEMA,

the Limits Shown:
—
_
_
_
—
_
_
_
—
_
_
_
—
_
_
1
_
_
_
i
—
_
_
6
—
1 6
2
8
9
4
_
2
_
_
_

_
4
2
2
2
—
—
_
_

Totals
i
l
12
12
7
9
13
20
3
4
2

PERIOD 1939 TO 1948 (JULY, 1948 MISSING)

Jan.

Feb. Mar. Apr. May
June
July
Aug.
Sept. Oct. Nov. Dec. PER YEAR
Maximum Rainfall per Month
inches
1-70 1-85 5-11 10-28 14-04 16-28 14-73 23-65 25-96 15-80 8-27 4-78 102-43
Minimum Rainfall per Month
0-49 4-12 4-14
7-73
4-79 11*18 11-56

Nil

NU

0-52

Average Rainfall per Month
0-39 3-32 6-30 8-06 12-62 10-95 17-39 16-56 1 1 1 3 5 5 5 1-93 94-72

1-10

Greatest Fall in One Day
1-10 1-95 2-60 2-21
3-00
4-50
3-90 3-85 2-84 1-63 3-23

INCHES

LessthanO-01
3
0.01 to 0.50
3
0.50 to 1.00
1
l t o 2 . . 3
2 t o 4 . . —
4 to 8 . . —
8 to 1 6 . . —
16 to 3 2 . . —

above 3 2 . . —

Number of Months with
—
—
—
1
—
—
—
—
—
1
l
_
_
—
4
—
—
—
4 8
7
—
—
2 3
—
—
—
—

2
5
2

—

—

—

—

Rainfall within the Limits
—
—
—
—
—
—
—
—
—
_
—
_
—
—
—
1
1
—
8
8
4
1
—
6

—

—

—

6-70 2-42 Nü

82-54

Shown:—
Totals
—
—
—
1
6
—
—
—
1 1 0
—
—
—
2
5
_
_
_
3
8
—
—
2
1
7
—
2 7 2 3 2
6
8
1 —
40
A
—
—
—
11

_

_

_

_

o
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STATION—FREETOWN (FALCONBRIDGI- POINT) PERIOD AUGUST, 1939 TO NOVEMBER, 1948

GREATEST FALL OF RAIN IN ONE HOUR
Month
January
February
March
April
May
June
July
August
September
October
November
December

..
..
..
..
..
..
..
..
..
..
..
..

Year
1941
1943
1947
1944
1943
1948
1945
1947
1944
1940
1944
1946

Date
17th
25th
14th
17th
13th
4th
2nd
29th
13th
1st
30th
9th

G.M.T.
Time
03-04
21-22
01-02
12-13
07-08
18-19
12-13
07-08
20-21
03-04
16-17
02-03

Amount
0.92
0.10
1.47
1.28
1.98
2.57
2.63
2.44
5.91
1.52
2.67
1.52

These values were determined for intervals beginning and ending at the exact hour.
Slightly greater values might be obtained by taking intervals beginning and ending inside the
exact hour.
The data were taken from autographic records, adjusted so that half-daily totals agree
with the ordinary rain gauge.
APPENDIX 11
The policy of the Agricultural Department published in Sessional Paper No. 4 of 1946
is as follows:—
(i) to conserve the soil, and to maintain and improve its fertihty;
(ii) to ensure an adequate supply of essential foodstuffs for the people;
(iii) to improve agricultural methods for producing food crops and suitable cash
and export crops; and to raise and distribute better types of such crops, so that
the producer will get a better return for his labour and enjoy a high standard
of hving;
(iv) to improve the local livestock, and to evolve and foster improved systems of
animal husbandry;
(v) to control diseases and pests of economic plants;
(vi) to increase the quahty of agricultural produce, whether for local consumption
or export, and to provide faciHties for processing and marketing;
(vii) to acquire, through investigation and research, the local knowledge necessary
for the improvement of agriculture; to work out the practical application of
this knowledge, and to make the results available to the community by means
of propaganda, demonstration and practical assistance;
(viii) to provide for the training of African staff required to implement the
department's poHcy;
(ix) to ensure the proper co-ordination of agricultural developments by collaborating
with the other departments and agencies concerned.
APPENDIX III
The policy of the Forest Department accepted by Government is:—
(1) The protection and development of natural vegetation where its retention is
essential for cUmatic stabiUty, and the conservation of soil and water resources
necessary for agriculture; and to ensure an adequate and continuous supply of
forest produce.
(2) Organised forest administration on a territorial unit basis.
(3) The systematic training of field staff.
(4) Limited decentralization by developing Native Administration forestry.
(5) Ecological and Silvicultural Research as a basis for forest management.
(6) Economic management and exploitation of the forest estate for the benefit of the
people, but not to such an extent as is ükely to impair its protective functions,
(7) Developing a universal forest sense by demonstration and education.

'O-

122
APPENDIX IV
SPECIMEN RULES RELATING TO SWAMP CLEARANCE NOTICE
NATIVE ADMINISTRATION SWAMP CLEARANCE SCHEME

1. This scheme shall be known as the "
" Swamp Clearance
Scheme.
2. The swamp will be cleared under the direction of the Agricultural Officer, with
funds provided by the Native Administration.
3. After clearance, the Agricultural Officer will divide the land into lots of approximately one acre and number each lot.
4. The lots will be allocated by the Paramount Chief and Tribal Authority to
appUcants approved by the District Commissioner and Agricultural Officer.
5. The Land will be used for growing of swamp rice and other crops.
6. It is necessary to enforce the following rules so that:—
(a) The land is properly farmed.
(b) The lot holders are protected from being driven from their lots without good
reason.
(c) The land is shared out amongst as many people as possible.
7. THEREFORE under Cap. 245, section 8 (m) and by direction of the Commissioner,
Northern Province, under Cap. 245, section 10.
WE, the Paramount Chief and Tribal Authority of the "
"
Native Administration hereby make the following orders:—
(1) The landholders will first select the number of lots they want for themselves
provided that no person, whether landholder or not, may be allocated more
than FIVE lots.
(2) The rest of the cleared land will be allocated by the Paramount Chief and
Tribal Authority to applicants suitable to farm it, with the approval of the
District Commissioner and Agricultural Officer.
(3) Each lot holder will register his title to the lot in a register kept by the Native
Administration Clerk and pay 1/- registration fee in respect of each lot.
(4) Each lot holder including the landholder, will pay in advance a yearly rent of
a lot to the Native Administration.*
(5) No land will be pledged, and no claim in respect of such pledge shall be
recognised in any court.
(6) No lot may be transferred without the consent of the Tribal Authority and the
approval of the District Commissioner and Agricultural Officer.
(7) The Paramount Chief and Tribal Authority may cancel the title and expel
from his lot any lot holder who fails to farm his lot to the satisfaction of the
Agricultural Officer, or is guilty of continual disobedience to the lawful
orders of the Paramount Chief and Tribal Authority.
(8) The Paramount Chief and Tribal Authority may not expel any person from
his lot except as provided by order under Cap. 245, section 8 as above.
(9) All lot holders will be required to grow the varieties of crops as decided by the
Agricultural Officer, and complete the planting of such crop by the date fixed
by the Agricultural Officer.
(10) No lot may be allocated to a non-native.
(11) PENALTY.—Any native who without lawful excuse fails to obey any of the above
orders shall be brought before the Native Court and shall be Uable to a fine
not exceeding Ten pounds or imprisonment not exceeding Three months
with hard labour.
This done at

Tribal Authority.
WITNESS TO MARKS:—

on the

day of

19

Paramount Chief.
APPROVED.

* Various terms of Compensation to landholders have been arranged locally, Outright compensation appears
to be the most satisfactory method.
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APPENDIX V
SPECIMEN CHIEFDOM RECORD
District.
Chiefdom.
Capital Town.
Topo Sheet No. 53 and 64
1. Natural Features:
(o) Topography.
Predominantly C. some D. A httle, A and B.
(b) Geology.
Granite and Kambui Schists.
(c) Water supply.
Plentiful—no change noted.
(d) Soils.
Much laterite gravel—some sandy loams of fair depth with patches coarse sandy soil
(e) Vegetation.
Predominantly farm bush. Forest present as Kangari Hills Forest Reserve,
streamside forest and sacred bush. A little grassland in the East. Many small
Raphia and Mitragyna swamps.
2. Sociology:
(a) Tribe. Timne.
(b) Density P.S.M. 42
(c) Movement of population. Some influx of strangers following the construction
of the road. Strangers are of mixed tribes. Most come to farm, some to trade.
Miners formerly employed in this area have largely departed.
As the road has only just been made numbers will probably increase.
(d) Diet and food supply.
Rice is the main item.
Pre-war many people had more than one year's crop in store. Now most people
have to buy back rice from traders.
(e) Food and seed storage.
Rice stored mainly on farms.
Native Administration rice purchasing scheme started 1948.
(ƒ) Land tenure.
Timne.
(g) Labour.
No hired labour for farming.
Typical for this area.
3. Natural Resources:
(a) Wild plant products.
Some oil-palms—numbers increasing. In past seed scattered in upland rice farms.
Lrniba strangers not permitted to tap for pakn wine unless they settle to farm.
Few calabar beans.
Raffia plentiful.
(b) Game.
Cutting grass, bush hogs and monkeys plentiful and increasing.
Bush cows and sometimes Elephant present.
(c) Fish.
Scarce.
(d) Building materials and Fuel supply. Plentiful.
Abundant Raphia for thatch—good palm tiles made locally.
(e) Forest.
Kangari Hills Forest Reserve occupies a considerable area of the chiefdom.
(ƒ) Minerals.
Gold formerly mined.
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4. Agriculture:
(a) Upland farming.
Upland farming predominant and carried out on by far greater part of land
outside the forest reserve.
Bush fallow—6 to 10 years following one or occasionally two years cultivation.
Up to 1918 bush from 20 to 50 years old was farmed and probably some high forest.
Up to 1930 some 25 year old bush was still available.
Principal crops: Upland rice and subsidiary crops:
Groundnuts (hmited but increasing)
Cassava
Fundi (negUgible).
Larger rice farms have now to be made to obtain the same yields as formerly.
Yields of subsidiary crops in upland rice farms are said to have declined and cotton
is not now grown to any extent.
Groundnuts grown as seccmd year crop.
Cassava and fundi very rarely grown as third year crops.
Riverain flats said to be farmed for up to four years with two to three year fallows
Rice but no subsidiary crops grown.
(6) Swamp Farming.
Not extensive but increasing. Mostly farmed only when surrounding upland is
farmed. Some swamps near towns are now farmed more frequently—a few
annually with occasional fallow. Practically no dry season cultivation.
(c) Tree crops.
An oil-pahn planting programme has been started.
Kola—Some but decreasing.
5. Changes in Soil and Vegetation Resulting from Fanning and Other Factors:
Farming on hillsides is resulting in erosion which is increasing with the decline of
the bush fallow.
Frequent farming of alluvial land is resulting in replacement of bush by grass.

6. Economic:
(a) Exports.—1.
2.
3.
4.
5.
6.

Rice—major export
Palm kernels—limited
Groundnuts—negUgible
PepperKola—
Raffia—
,,

(è) Communications.
Roadhead at present at MakaU but extensions North and East proposed.
Remarks:
Upland rice, which is the main cash crop, is being grown on hillsides which, if
such farming continues, will become completely unproductive. Alternative
sources of income required, e.g. oil-palms and coffee.
Further forest reservation is required in parts of the chiefdom.
There is scope for swamp development. Good swamps are fairly plentiful but
often occupy narrow valley bottoms.
8. Departmental Activities:
Agricultural Department—Substation at Makali.
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