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PREFACE

A key problem in the development of West African
agricultural economi.cs is shortage of primary data at the
farm level. This limitation has jeopardized the successful
implementation of many well intentioned national plans.
National plans can only be as reliable as the elements
from which they are constructed. This principle applies to
the value of plans of modest proportions such as themore
Sierra Leone government1s plan to increase rice production
through an exhaustive development of the iniand-val1ey swamps
for rice cultivation.

To recommend improvements necessary to increase rice
production and rural incomef this study developed a farm
plan for iniand-valley swamps that was cognizant of both
the level of technology and managerial ability in the country.
The initial basis of the farm plan was the establishment of
labor requirements for various farm operations in rice
cultivation and the development of a labor flow statement

guide to avoid labor bottlenecks that are character-as a
istic of traditional tropical agriculture. Implements used
in the farm plan were selected with the full realization
that the society cannot currently afford the cash outlays
for and the management of conventional farm tractors at the
individual family-farm level. Suggestions of modest levels
of mechanization that could be in the future development of

commercial farm business sector were however made.a
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CHAPTER I
INTRODUCTION

The Problem

A land use approach to the principle of comparative
advantage suggests thatunder existing physical9 biological
and economic conditions^ a nation can improve its economic
well-being by allocating its land resources to those uses
for which it comparatively has the greatest advantage,,

In this regard^ current knowledge of rice farming in
Sierra Leone suggests a need to substitute the inland-valley
swamps for the rainfed uplands for rice productionu HoweverF
the individual farm household must realize increased returns
for the additional efforts required in such a change in
production systems. How can the available resources be
organized to realize these increased returns?

General Research Hypothesis

The general research hypothesis of this study is that
by using existing improved technologyf increased net economic
returns can be obtained from inland swamp rice cultivation.
Such net returns to household labor and management are
competitive to returns from traditional farming and
selected no nagr i cultural opportuni ties
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Objectives of the Study

The purpose of this study is to provide an analysis
of resources, technology and management used on individual
rice farms in the inland-valley swamps of Sierra Leone.
Specifically/ the study will:

Review technical information that is pertinentlw
to the proper management of rice farms for
improved returns in the inland swamps

2. Determine the kinds and quantities of resources#
particularly laborf used individual swampon
rice farms for both development and cultivation.

3. Suggest needed adjustments that will improve
the returns to household labor and management.

ication 。壬 Study

Rice production is of extreme importance in the

Annual production of husk ricethousand acres of land,.

Agricultural Statistical Survey of Sierra Leoner 1965- 66r M

Ibid,9 Table J9 p. 17e

of the total annual per capita caloric intake in the country.
t■一一 一— LUS q 一 一 2 」L rccIt is grown by about 86 percent of the farmers on about 700

3

HFood Balances for 30 Countries in Africa and West Asia, 
1959-61ERS Foreign 1191 Economic Research Service^ United 
States Department of Agriculture, Washington^ D.C.9 March, 
1965,. Table 28, p. 30.

2 "Agricultural Statistical Survey of Sierra Leoner 1965-66r M 
Central Statistics Officef Freetown儿 Marchr 1967f Table 23, p. 81.

3

economy of Sierra Leone。 Rice accounts for about 43 percent
1
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which is from rainfed uplands farmed under a system of
shifting cultivation. Of the various rice growing systems
in the country, the uplands produce the lowest yields of
about 900 pounds of husk rice per acre. In contrasty the
mangrove swampsr inland sedge swamps and deep flooding
grasslands,t which account for 10, 27 and 2 percent of total
rice production respectively each produced yields of about
1600 poundso The bolis or inland riverain grass covered
swamps9 accounted for 2 percent of rice production with
yields of about 1200 pounds of husk rice per Theacre.
iniand-val1ey swamps which accounted for 15 percent of total

Field trials# using improved rice varieties
in combination with water control and fertilizer applica-

300 pounds in theover
inland valley swampso

Mimeo.

tionf have resulted in yields of 
7

Ibid,9 Table 1.
7Alan Hobby9 11 The Introduction of Intensive Swamp Rice 

Cultivation in the Eastern Province of Sierra Leone。” 
Unpublished. Department of Agriculturer Ministry of 
Agriculture and Natural Resources^ Kenemaf Table 1r p. 15.

of Agriculture and 
February^ 1970, p. 1.

rice production produced the best yields of 1800 pounds 
6 per acreo

is estimated to be 400 thousand metric tonsf4 44 percent of
-• - • - - - - - 5 q _

4 "Rice in West Africa," U.S。 Department of Agriculturer 
U.S. A.I.D.# Washington# DoC.t 1968w

5"Development of Inland Valley Swampsf 11 Programme plan 
by the Division of Agriculturer Ministry 
Natural Resources.

6



4

Swamp rice production is of major importance in the
government1s agricultural strategy to: (1) increase rice
production to an extent that will at least halt the impor­
tation of 5 to 10 percent of total rice consumption in the
country; (2) promote permanent cropping way ofas a
controlling erosion caused by shifting cultivation of the
uplands and (3) develop a basis for healthy rural economy,
The scope of the strategy justifies the need of additional

In addition^ the acreage of inland-valley swamps in
Sierra Leone is estimated to be 738 thousand*, Seventy-one
percent is located in the Eastern Province^ 15 percent in

The availability of the swamps in all regions ofProvince.
Sierra Leone makes it possible to involve local people in
their development and cultivation which, if fully done, can
meet the national rice consumption requirementso Yet only

currently under cultivation.

8“ 2.Development of Ini and-Vai ley Swamps,11 P・
9 Ibid., p> 2.

research to determine the profitability of swamp land 
development and cultivationo

13 percent of the total area of inland-valley swamps is
9

the Southern Province and 14 percent in the Northern 
8
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Inland swamps are convenient for the construction of

They represent the only rice growing system inment.
the country that is not subjected to the vagaries of climate.
Occasionally when early rains incomplete burning ofcause
upland farms/ farmers resorted to inland swamps to grow
rice for subsistence.

Field trials have also shown that, with proper manage­
ment and improved technology# high yields can be obtained
over long periods. These advantages of inland-valley swamps
justify studies to determine costs and returns with respect
to both development and rice cultivation.

Review of Literature

Because rice is generally considered an Asian diet
cereal9 foreigners, especially Europeans# sufficientlywere
impressed on initial exposure to Sierra Leone rice culture
to make some observations. Roddanf for instancez was so
impressed by the potential rice producing capacity of the
country and the techniques of the local farmers that he made

bunds.

simple and inexpensive systems of bunding for water manage- 
10

10
allow controlled flooding of swamps.
into the swamp by sluices constructed at intervals in the 

A main drainage ditch affords rapid removal of 
flood waters caused by heavy rainfall.

Bunds or terraces built from dirt and local material 
The water is allowed
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11a study of their methods of production. One result of
his study was the determination of an economical size of
farm to be five Roddan's observations were on theacres.
mangrove swamps of the Northern province, but his work was

of the earliest attempts to estimate a size of farmone
that would provide an economic compensation for the labor
input he observed.

The importance of rice in Sierra Leone and the British
colonial policy of establishing regional research centers

in part responsible for the establishment of the Westwere
African Rice Research Station at Rokupr (now Njala Univer­
sity College Rice Research Station) in the country in 1934.
Since its inception/ the station has accumulated a vast
amount of basic knowledge rice production in the country.on
Because of its location^ close to the boli areas and man­
grove swamps in the Northern Province, most of the earlier
work related to rice production in these areas. Studies
on other rice growing areas (e,g. inland swamps) showed
that they had better potential for increasing rice produc-
tionf especially when the costs of reclaiming mangrove swamps

The Ricefor extensive rice production were considered.
Research Station as a consequence increased its research
efforts on the inland swamps and other rice growing areas.

"g. M. Roddanr 11 The Cultivation of Swamp Rice in 
Sierra Leone,11 Tropical Agriculture. Vol. XIX: 5f^ Mayr 1942.
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The Department of Agriculture has used the results of

seed distribution to clearance schemes. Some of these
early schemes were on iniand-valley swamps but records of

misplaced and are not available forwere
analysis.

There is currently the developmentrenewed emphasis on
of inland swampse This has caused some staff members of
the Research Station to release pertinent information from
the Station1s records extension guide to help farmers.as an

Cuitivation0 The Notes provide advice the techniqueson
of site selection for a swamp rice farmr transplanting of
ricef nursery practicesf sowing dates for best yieldsf etc.
The Notes recommend RH2. Faya and SR26 as the most suitable
varieties for the inland valley swamps. Yields of 50 to
55 bushels of husk rice per acre for RH2, 30 to 35 bushels
for Faya and 40 to 45 bushels for SR26 can be expected when
water management and fertilizer are used,

G. L. Karrr

Rice Research Station, Rokupr9 July,

Hobbyf p. 2. 
14a.

their operation
13

One such release is Kargbo1 s 11 Guide Notes to Swamp Rice 
„14

B. Kargbor 11 Guide Notes to Swamp Rice Cultivation 
and Seed Multiplication Techniques in Sierra Leone。11 
Unpublished mimeo. 
1970.

12 G. L. Karrr "The Use of Subsidies for the Promotion 
of Inland Swamp Development^11 Economic Trends. Bank of 
Sierra Leonef November-December^ 1969 f~pp,~ 7,

13

such research in various rice producing schemes ranging from
12
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In addition to basic plant breeding research^ the Rice
Research Station has conducted fertilizer trials, studies on
cropping population and yields and studies of double crop­
ping. The results of one double cropping trial indicated
that a reduction of some
the yields of a second crop。

Other organizations, particularly the Food and Agricul­
tural Organization (FAO) and the Peace Corps have made
contributions to applied research the inland swamps.on
The FAO in cooperation with the Ministry of Agriculture and
Natural Resources (MANR) have conducted fertilizer trials

the countryoall The results of the 1968 fertilizerover
trial showed that 30 pounds each of actual nitrogen and
Po0 per acre obtained an average increase in yield of over

control plots withoutacre over
fertilizer» From such trials a rate of 25 to 45 pounds

MimeoF

Rice
Dr. W. Hill, 11A Summary of Results of Fertilizer 

Undated mimeoo

-2"
700 pounds of husk rice per

16

51 percent should be expected in
15

per acre each of nitrogen and P.,。. has emerged as the
17

- - 2W5 -
economic dose for swamp rice in the country。

Annual Report of the West African Rice Research
一 12o

15n 
Station# 1963,” Rokuprf 1965f Table 19 po 

16 ^Fertilizer Newsletter11 Ministry of Agriculture 
and Natural Resources and FAO Fertilizer Programmeo 
March/ 1969O

17
Work on Rice in Sierra Leoneo H 
Research Station, Rokupr9 pe 5。
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18Geldhaf/ study of thean FAO land use expert, did a
practical improvements of inland swamps in the Eastern
Province. This study was an engineering investigation of
water management and gave some idea of the factors that
affect bunding requirementso The length of bund required

determined by the slope of the swamp•per acre of swamp was
Geldhaf calculated the construction cost of one meter (1.09
yards) of bund to be two shillings (Le 0.20). He also
suggested that the cost per hectare (2O47 acres) for the
improvement of swamps depends on the slope and width of swamp
and the water catchment areav

Another FAO land planning expert proposed two alterna-

inland-valley swamps. Different duration rice varieties
were used to test the two systems in Februaryr 1967f but

His comparisonthe results of the tests are not available,,
of test plots revealed that a combination of improved
varieties and proper water management that allowed a depth
of at least 10 inches of water during the growth of the rice
crop obtained yields 11 above 2000 pounds of sun dried rice.11

FAO Office# Kenemaf Mayf

tive systems of double cropping that can be used in the
19

18J. Geldhaff "Practical Inland Swamp Improvements in 
the Eastern Province of Sierra LeoneF11 African Soils. Vol. 
XIIr January-April t 1965. _____ ~

19J. Veenstraf 11 Land Use Planning--Some Notes Towards 
an Operational Programme for the Introduction of a Permanent 
Agricultural Land Use Pattern^ Including Rice Farming in 
Sierra Leonef n Unpublished Mimeo. 
1967.
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The works cited above provide valuable insight into the
problems and offer technical information on swamp rice
production but do not provide answers regarding the profit­
ability of swamp rice cultivation. The Diamond Corporation
(DICOR) pilot scheme was initiated in
development and cultivation of inland-valley swamps.
The scheme provided for subsidies of Le 14.00 per acre for
farmers who were willing to use recommended technologies
and practices newly developed inland swamps• The recordson
from farms participating in the scheme provided the best
indication of the profitability of these swamps.

Average yields of 84 farms in the scheme was 30.8
bushels of husk rice per acreo Yields ranging from below

frequency of yields was 25 to 33 bushels
Records from the DICOR scheme emphasized the importance

of water management. Average yields of 33 farms with bund­
ing systems for water management were 36 bushels comparedas

Todd also observed that water manage­management systemo
growth and better yields; facilitatedment encouraged even

the implementation of improved husbandry; reduced the weed

20

Ibid, 9 po 17o

1966 to promote the
20

to 31 bushels for a sample of 42 farms that lacked a water
22

eight bushels to over 50 bushels were reported. The highest 
per acre.21

Hobby.
21Ibid,, p. 15o
22
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23problem and damage by the cutting grass。
In the DICOR scheme the majority of participants had.

upland rice farm or a combination of all three. This
situation resulted in labor bottlenecks at certain periods
during the production year and for some tasks。 Household
labor was adequate for most of the production tasks but
over was
hired.

A more detailed study of labor use in Sierra Leone rice

of IllinoiSc In that study) Njoku found that household
labor was both the most imporrant, and reliable component of
total labor force on both upland and partially mechanized
rice farms., For selected operat ions like brushing,
fellingr and plowing^ the hired 1abor ratio

60 depending on the size and location of farm«over

Ibid,9 po 91o

was sometimes
27

farming was recently completed by Njoku of the University 
26

in addition to their swamp rice farm^ either a cocoa, coffee#
24

80 percent of the labor used for swamp development 
25

Ibid.9 Table 19 po 22O
26~

Agriculture:
lished Ph.Do dissertation^ University of Illinois/ Urbanap
April, 1971. -

27 Ibid, 9 p<» 91o Hired labor ratio refers to the 
proportionof hired labor to total labor used。

23Bill Toddg "Swamp Clearance and Water Control in the 
Eastern Province^11 Unpubli shed paper presented at the Con­
ference of Agricu1tural Research and DevelopmentF Njala 
University College^ Njala^ May1967O

24

O. Njoku^ nLabor Utilization in Traditional 
The Case of Sierra Leone Rice Farms.n Unpub-

Hobby p„ 20：,
25
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The average cash wage rate tor both the up I ands and mechanical
rice cui 11 vat ion areas was Le 0、30 per day but the returns
reported by Njoku for one workday ot household labor was

part ially mech*
ani zed are^so

If the inland--val.\.ey swamp syst em i s go.i ng to be success­
fully subsr Ltut ed for t rddi ion^j syst ems theot production^
returns :From this system should provide net return thata
is higher than r hose obtained f rom any o f the alternative
sys t.emst»

Fr-mework for Anaiym】s

Method of Analysis

Various hypotheses have been developed about the
behav.ior and objectives of the farmer i n iow income
countrieso Many of t hese assume subsistence to be the

1imitedMel；or? s
aspirations model/ for i nscanc e„ impi i es that subsi s t ence

developmenro
Al though the subsistence motive may stir i be impor rant

in food crop product ion^ it is unlike! y that farmers wi 1.1

28

pp. 517-533<,

Le 0,20 on t he up」an dm and Le 03 4 3 on r he
28

is the objective at 1 east in the earl y st ages of economic
29

object ive of farmers i n t hese societieso

工bid。〃 p。158w
29Jo Wo Mel lor•*The Use and Product i vi ty of Farm Labor 

in the Early S tages of Economic Development JnumaJ. of 
Farm EGonomics。Vo 1 o 4 5 ・ 3)Augus f 八 1963, ~~™~~一 ——
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willingly provide the additional 1abor required for swamp
rice cultivation for purely subsistence purposeso The
traditional preference for upland rice farming which involves
less labor input and managerial attention suggests that
subsistence requirements more easily obtained from theare
uplandso The reluctance to cultivate the swamps until
improved varieties demonstrated that additional yields
would more than compensate for the additional labor input#
suggests objectives other than subsistence, Moreover7 the
government plan is intended to increase rice production
to an extent that will create a marketable surplus9 Only
operator decisions that will result in rice production that
is above subsistence requirements will achieve this public
objective*.

Njoku attempted to determine the factors that influence
Thethe production decisions of the Sierra Leone farmer..

(1) income, (2) the farmer's debtfactors evaluated were:
obligations^ (3) social status^ (4) subsistence^ and
(5) traditionQ The importance of these factors varied
with the systems of rice farming。 Hencef subsistence was
the most important factor in traditional upland rice farm-

rice cultivation areas^ On the basis of this evidencer

30. 135.N：po

the important factor in the mechanical
30

ing while income was
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subsistence was re je： -1 ed objective in swamp riceas an
cultivat ion0 Ins Ire turns to household labor and
management were asoiim^d to be the tact or to be maximized.

Budgeting methods were used to determine returns to
household labor and nidnagemento Basically^ a
process for a given per iod converges on t wo f igures。
One is total revenue tor the period or si tuaLion under
consideration and the other is total for the sameexpenses

The difference between the two f i gures is a netperiodo

profit loss depending on whether are greateror revenues
than or less than The condition be representedexpenseso can
by the following equat.i on:

[Q” Py.. +-- + QynPyn]  [QX PX QX rrFC+ 十L1 ：1

where

Q Quantity

PriceP

rr Profit or loss
Y.一一 Y1

Inputs used in production process
Fixed costsFC

To maximize the optimum amount of production is attained
when:

L. A。Bradford and Go L。Johnson^ Farm Management

nPX

budgeting
31

31
Analysis, John Wiley and Sons Inco 9 July〔967。~~328?

n〕

X'—X :1 n

Different products sold? consumed or added to 
inventory (in this study7 rice)
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MVPX MVPX1 2 1PX PX2
where

MVPX

Price of inputPX

Under perfect competition and homogeneous productsf
this condition will be attained when are allocatedresources
in such a way that:

MPPX 2
PX 2

where
MPPX

Price of input XPX

the major component of the expendi«Labor expenses were
ture column of the farm plan of this study。 It was there­
fore necessary to accurately determine the labor requirement
and the hired labor costs in order to compute the returns

For the supply side.to household labor and management.. a
fixed stock of household labor was assumedo Labor require­
ments for both swamp development and rice production were
then matched with the household labor supplyF and additional
labor was hired when household labor was insufficient for
the farm labor requirements,

Marginal Physical Products of input 
lr 2P 3P---n)

MVPX ____ n "Tx~ n

MPPX n 
~PX~ n

Marginal value product of input 
(i = 1,2,3,-—n)

MPPX】
PX1
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Labor requirements for farm operations not evenlyare
distributed。 There peak labor periods whichr in thewere
case of Sierra Leone swamp rice farming. are in the months
of May through July. Similarly^ because of the tradition
of division of labor by sex. and because of the school
calendar which affects the labor contribution of school age
childrenr the needed household labor was unevenly distributed

the To permit adjustments for these limitationsover year。
to household labor use, a labor flow statement was developed
to provide a guide of monthly labor requirements of an
iniand-valley swamp rice farmo

The other components of farm expenses included tools.
and Required tools and their costs werecrop expenses<>
determined by examining available farm records.

side of the budget was determined only byThe revenue
the value of rice produced。 This depended on rice yields
that were selected on the basis of information from research

rice used for foodo

Sources of Data
Ric^The Peace Corps Farming Scheme was initiated in

early 1968 extension effort to encourage inland swampas an

32
rice which has

records and the price received by demonstration farmers for
32

Some farmers sell their rice production for seed 
a higher price, but since the greatest demand 

for rice is for food, the possibility of selling rice for 
seed was not considered in the farm plano
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development,, From the beginning, detailed cost and
returns data were recorded in order to determine and com­
pare the profitability of upland and swampland rice culti­
vation in Sierra Leonew Of twenty-one inland swamp rice
farms in the schemef seven were in the Northern Province,
twelve in the Sourherri Province and two in the Eastern
Province。

Peace Corps volunteers who served as demonstration
farmers used improved varieties^ fertilizers^ water manage­
ment and o ther improved practices recommended by the MANR
and the Rice Research St.at.ion。 The Sierra Leone farm record
book was developed by the Department of Agricultural
Economics^ Njala Universi ty College to assi st in the keep­
ing of data on both costs and returns, These field records
were one of the major sources of data for this studyo

To complement the field data^ additional information
sought from bulletins and reports of agriculturalwas

Reports of the MANR, Njala Universityresearch workers。
College (NUC), the FAO and individual Peace Corps

particularly helpful ofvolunteers were as sources
information.,
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CHAPTER II
FACTORS AND TECHNIQUES RELEVANT TO SUCCESSFUL

SWAMP RICE FARMING

Physical Factors and Environment

Climatic and environmental factors are important in
crop growth and developmento Sunlight is essential to the
photosynthetic processes of plant development; fertile
soils are required to supply essential nutrients and water
is necessary for various metabolic processes.

Climate
Sierra Leone lies within the zone traversed seasonally

by the intertropical front associated with the equatorial
low pressure belto As a result the climate is continuously

Thewarm with well defined wet and dry seasons。 dailymean

in January and February。
Table 1 sho ws the annual rainfall di stribution for ten

stations in three regions in which iniand-valley swamps are
(May to November)important,. The well defined wet season

(December to April) can be observed in theand dry season

1 
LeoHe (Durhamr NaCo:

varies from a minimum of two hours in August to eight hours
1

temperatures vary between 78° and 84°F and the mean sunshine

Ralph Gerald Saylorp The Economic System Sierra 
Duke University Press/~1967 ) /pp<»~ 9,
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tableo The last column of Table 1 shows the percentage of
annual rainfall in the wet season0

Because rain is source of water for crop growth 9one
the poor distribution makes water management critical in
swamp rice production especially in areas where the swamps

relatively dry and where double cropping is contemplated>are
The existence of the two with their respectiveseasons

characteristics also influences the economic activities in
the country. In the agricultural soctor# the cropping

other factoro It is for instance^ important to finish
brushing early in the year to allow the plant material to dry
well and assure complete burning before the wet beginsseason
in Aprilo

The prevalence of unpaved roads in the country also
subjects the marketing of agricultural products to the
influence of the weather. The heavy rains of the wet sea­

damage roads and render some producing areas inaccessibleson
by road。

Vegetation
Inland-val1ey swamps are found around ill defined

streams and valleys throughout the country. The common
vegetation of the swamps grasses, raffia palms, andare a

11 The Mende Rice Farm and Its Cost." Zaire,

calendar is determined more by the rainfall than by any 
2

2 Littlef
Vol. 5:3f March, 1951.
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few native oil palms9
The density of vegetation is not homogeneous and this

factor may affect labor requirements for brushing^ felling
and stumping in different swampso

Soils
Rice is a plant suitable for waterlogged soils。 Typical

a hard pan at depth slightly below the root depth. Thesea
conditions are economical as well as ecologically desirable
since percolation results in loss of water and nutrientso
They also encourage flooding and anaerobic conditions which

by rice source of nitrogencas a
A detailed analysis of one sample of inland—valley

swamp soil from a pit near Segbwema in the Eastern Province
showed that the parent material
from quartz rich granite bedrock, The soil was grayish
brown to dark grayish browno It had loose and structureless

depth of 21 inches andloamy sand to of poor drainage。wasa

favor the accumulation of ammonium salts that are preferred
4

was alluvium over residium
5

to Those in Sierra Leone (Njala: 
1967), po 121o

3"Tropical Soils in Relation to Tropical Crops7 n 
Imperial Bureau of Soil Science and Technical Communication 
Noo 34a ppo 11-19®

4 Ibide9 pp. ll-19o
5r。 To Odell and J. Co Dijkermanr Properties. Classi- 

fication and Use of Tropical Soils with Special Reference
Njala University Collegefi

soils for lowland or paddy rice are heavyy preferably with
3
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This condition approximates the typical qualities that pre­
vent percolation and facilitates waterlogging.

The soil sample was acid with a P.H. 4.5 in the top
11 inch layer and P.H. = 5.0 at depths below 21 inches
Since deep plowing is not practiced because of the simple
tools used in Sierra Leonef this soil sample to be aseems

desirable conditions being neutral or slightly acidic。
The top 11 inch layer of the sample about 94 per-was

cent sand, 4 percent silt and only 2 percent clay while at
depths of 21 to 33 inchesf the sand content 67 percentwas

This quality of soilrespectivelyo is much less than the
following mechanical limits considered to be desirable for
first class rice soil: humus 3 to 7 percent; clay 25 to 65

and sand 2 to 10 percento
Soil structure isr howeverf not critical when rice Is

Experiments in Java showedgrown under flooded conditions.
little correlation between rice yields and composition of
soil solid phase. Parent material and age of soil were found

^Tropical Soils in Relation to Tropical Crops9 •' pp.

p. 121e,

^Tropical Soils in Relation to Tropical Cropsf 11 pp.

and silt and clay contents were higher at 15 and 18 percent, 
7

percent; fine silt 20 to 60 percent; silt 10 to 25 percent 
8

little acid for rice which 11 thrives on alkaline soils, the
“6

61

7R. T. Odell and J. C. Dijkermanf
8” 

11-19.
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9to be more importanto

soils of limestone
origin produced the lowest yields。 These observations
further emphasize the need for water management that will
permi t flooding to part.ial 1 y compensat e for the inferior
soil qualityo

Cultural Practices

Rice culture in Sierra Leone i s more extensive on the
rainfed uplands than in the In those whenswampso cases
iniand-valley swamps are cultivated^ they adjuncts toare
the upland rice farm as a source of subsistence。 Cultural
practices suitable to the uplands are transferred to the
swamps where they are unsuitableo As a resultr farmers have
failed to fully exploit： the productive potentials of inland­
valley swamps c This^ in partp explains the skepticism of
farmers with regards to the profi tabili ty of the swamps。

rice demonstration schemes have beenVarious swamp
implemented over the years to demonstrate the profitability
of swamp rice farming^ using improved technology and manage-

This section will therefore consider only thosemento
recommended improved techniques that are essential to

profitable rice production in the swampso

Rice Production Manual,

Younger soils from tephritic materials 

produced the highes t yields while older

‘Rice Production Manual. University of Phillipines7 
College of Agriculture/International Rice Research Institute, 
undated^ p. 44。
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Use of Fertilizer
Inland-valley swamps vary in fertility# but in generalr

they are deficient in many plant nutrients. To correct
deficiencies and maintain satisfactory level of production

long periods# farmers have been urged to use animalover
and compost. Experiments in many parts of tropicalmanure

treatments help maintain soil fertility.
In the case of Sierra Leonef where rice farmers are

traditionally not herdsmen^, the use of animal manure may be
difficult to implement in rice farming areas. Thereforer in
place of farm manurer extension staff have advocated the
use of chemical fertilizers. Fertilizers not only provide

dramatic demonstration of the yield advantages of improveda
technology, but also increase the production of crop residue
that add organic matter to the soil.

Experiments have shown that the soils of iniand-valley
swamps respond well to phosphate and ammonium fertilizers.
A treatment of 30 pounds P90t- per acre produced an average

acre riceper
plot without fertilizer. Addition of 30 pounds of nitrogen

10 
Resources of Africa.

Africa have shown that when applied in heavy dosesf such
10

yield increase
2"5 . -

of 27 percent over a control

H. L. Richardsonf MUse of Fertilizer,11 The Soil 
___________ 一…- A Symposium of the African Studies 
Association of theUnited Kingdom. Cambridge University 
Press, 19689 pp。137-153O
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percent over the control plot. Table 2 shows the response

of inland-valley swamp rice to various levels of fertilizer

applica t.i ono

From the results of such trials^ the MANR has

recommended the use of one hundredweight each of single

of swampacre
The Chinese Agricultural Mission recommended aboutriceo

2 5
potassium chlorideo

Table 2。 Response of Iniand-Vailey Swamp Rice to Nitrogen
(yield per acre)

N P.rON Pc。N Pc。 2 52 52 5
30 00 30300 00Sample 0Province

(Average Yield in Pounds)

Mimeo0 Ministry ofSource:
Table V.

Fertilizer Newsletter  ̂'* 2。

18
14
43
8

83

respectivelyo
13„

Unpublished Mimeo«

Northern 
Sou them 
Eastern 
Western 
Sa. Leone

super-phosphate and sulfate of ammonia per
12

twice this amount of and ni trogen in addition to
13

Release by S。 L。 Chinese Agricultural Mission。”
Chinese Agricultural Mission, 1969, p. 5.

1,083
1,969
1,863

1,356 
2,638 
2,289 
2,028
2,120

1,591
2,883
2,573
2,241
2,381

nFertilizer Newslettero” 
Agriculture and Natural Resources/FAO Fertilizer 
Programmep March/ 1969 f Appendix 19

1,493
1,676

i oThese quantities of fertilizer contain approximately 
18 percent of actual P?°5 and 20。5 percent actual nitrogen,

and ?2。.5。

and 30 pounds of P?°5 resulted in a yield increase of 42
11
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A proper method of applying fertilizer under Sierra

Leone conditions is to broadcast in split application.a
The first treatment should be applied after puddling and
immediately before transplanting the rice» The final appli­
cation should be at tilleringf about 6 to 8 weeks after the
rice has been transplanted. On both occasions9 the swamp
should be clean weeded, if this is found to be necessaryz
and the fertilizer should be worked well into the soil.

Water Management

production^ It is such a dominant factor that the composi-

except insofar A waterit affects the water regime^as
take advantage of both the highmanagement system that can

rainfall and streams in iniand-valley swamps can have a
positive effect on rice production in the country.

Because of the dense

Geldhaf used a rate of an inch of rain per hourf or 27

14

Imperial Bureau of Soil Science," pp. 11-19.
16 p. 83o,

tion of the soil1s solid phase is of minor significance
15

vegetation^ permeability and good absorption capacity^
17

Water is the most important single factor in rice 
14

Ibid. p： 83。

Rice Production Manual, p. 47. 
15„

In many parts of Sierra Leone, the intensity of rainfall
16 can reach four inches an houro

Geldhaf,
17
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thousand gallons of water per per hour in his calcula-acre
tions. This volume of water determines the dimensions of
drainage system that specific catchment areacan evacuate a

for efficient water management.. For a catchment area of 40
acres, Geldhaf calculated that a maximum width of sluice
of about 10 feet together with a depth of 16 inches of water

hour. For the same depth of waterr larger width ofa
sluice will be required for the efficiency in control-same
ling water in a larger catchment area«

A basic principle of water management under Sierra
Leone conditions is that it should be as simple possible,as
of low cost and use local materials. 11 This reduces the

This is whyment of the biggest for a given sumoarea
bunds built of dirt and local materials are recommended

the key element in water management in the iniand-valleyas
swamps.

bunding system, the swampIn the construction of a
Contour linesshould be surveyed to determine its slope.

should be pegged running perpendicular to the downstream flow
of the stream around which the swamp is formed^ Bunds should
then be constructed along the contour lines. A bund of 47

18 84。P，

Ibid,

can allow a rate of water flow of about 1119 gallons per 
18

number of qualified staff required and permits the improve-

Ibid.,
19
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inches width at the base# 30 inches height and 16 inches
an efficient water management

system.

The size of paddies (bunded plots) must be small enough
to permit easy evacuation and refilling of water to a uniform
height. The Chinese Agricultural team recommend paddies of
a quarter of an acre in size; but most farms in the Peace
Corps rice farming scheme exceeded this size limit. The

size of paddy one half to three quarters ofcommon was an
acre.

(1) even distribu-Other advantages of bunding include:
tion of water over the swamp which permits puddling in a way
that will release soil nutrients and make them available to
the rice crop; (2) the deposition of silt which helps main­
tain soil fertility; and (3) the draining of water facili-

harvesting.

Seed Preparation
Testing seeds for viability will give an estimate of the

time and expensesamount of seed needed for planting and save
22that may be incurred by planting seeds that will not germinate•

20

'Rice Production Manual, p. 78,

tates fertilizer application^ weeding if necessary and 
21

width at the top should provide
20

Hobby9 pc 17,
22

Ibid., p. 86.
21
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This is particularly important because most farmers in Sierra
Leone do not plant pure seed rice.

In 1968f the Rice Research Station distributed about
for both upland and swamp rice

cultivation. Of thisf only 175 bushels was the RH2
variety recommended to give the best yields in the inland­
valley swamps. The Chinese also distribute seed rice to
farmers participating in their intensive rice cropping program.

Seed rice from these sources is viable but accounts for
insignificant proportion of the total seed rice needs ofan

the inland At the recommended seed rate of oneswamp.
bushel per acre, the 13 percent of the total acreage under
cultivation in iniand-valley swamps currently would require

Theroughly 96 thousand bushels of seed rice every year.
overwhelming proportion of this need is met by seed rice
obtained from other farmers or from the farmer1 s own crop.
Seed rice from the latter sources should be tested for both
purity and viability as one way of reducing production costs.

Purity refers to seeds that are free of any excessive
amount of chafff weed seeds and other seed varieties. It
can

Rogues are seeds that were left inhandling precautions.

G. L. Karr and M. Hansono
Njala University College, Augustr 1968f p. 6.

7.Kargbor p.

1500 bushels of seed rice
23

be assured by rogueing of the growing crop and through 
24

o 2 G. L. Karr and M. Hansono "Evaluation of the 1968 
Small Packet Rice Seed Distribution Scheme.n Unpublished 
Mimeo> 

24.
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the field in the previous harvest and grow with the new crop.
They can be eliminated by consistent pl anting of the same
variety on the same plot every yearo Where double cropping
is practiced^ this may be impossible practice since thean
first crop may be RH2 and the second crop, a shorter duration
variety.

In this case, the field should be carefully inspected
for plants that flower conspicuously early or late and those
that are conspicuously shorter or taller than the general
population.. Such plants rogues and must be completelyare
removed..

The practice of rogueing can result in considerable
labor input which be avoided by careful handling of thecan
harvested The frequent handling of the crop at variouscrop。
stages of harvesting and seed processing facilitates the risk

this riskfof mixing varietieso To avoid or minimize various
varieties should not be threshed side by side. Labels should

in which seed rice is stored。
Viability of seeds refers to their ability of normal

development under normal conditions. A rice seed must not
exceed 14 percent moisture content if it is to remain viable

minimum germination of 80 percento

25

Rice Production ManuaL po 75O

for a long period of timeo More important/ it should have a
26

also be used on both the inside and outside of containers
25

Ibid.9 p. 8.
26
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The germination of seed rice can be determined by
randomly selecting a sample of 100 seeds from the bulk
supplyo The sample is spread thinly and half covered with
water in a disho It
germinated seeds after five dayso If germination is less

than 80 percent but above 60 percent^ more seeds should be
28sown in the nursery to compensate for the poor germination,,

Seed rice with less than 60 percent, germination may be either
too old or in tensely dormant and should not be sown。

If dormancy is suspected in seed rice^ it can be
broken by simple heat treatment, Continuous heat at 120 F
should be applied for a few days depending on the intensity
of dormancyo Firewood or a kerosene lamp can be used as

The seed should be protected from flamesof heatosources
higher temperatureso By this process four to five 25or

pound bags of seed rice
drum as a heating chamber。

the dipping of seed rice inA final treatment is a
solution of two six ounce canfuls of salt in eight gallons

This separates the heavier viable seeds from theof watero
non-viable seeds which floato The heavier seeds should

Ibido9 pe 85O

possible to count the number of
27

27 11 Improving Rice Yields in Sierra Leone" Unpublished 
Mimeo. Rice Research Station^ Njala University Collegef 
undated^ po llo

28

can be treated using a 44 gallon
29

Rice Production Manual, p« 79。
29
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then be rinsed in fresh water and soaked in water for 24
hoursafter which they are incubated for 36 to 48 hours.

nursery..

Nursery Preparation
Two types of nursery^ the wet and dry types are in

use in Sierra Leoneo A wet nursery is generally situated
along the borders of swamp or in a moist valley area.a
whilst a dry nursery is generally situated in the adjacent
uplandso

plowed to a depth of 6 incheso The soil should be puddled
to a fine tilth and raised beds if desired should be about

long as convenient withas
Such a width permits an individual todrainage canals。

work across the beds without stepping into themo

the quantity of seedlings that plant an acre ofcan
If the nursery is too wetr pre-germinating the seeds in
water may be necessary. The pre-germinated seeds should

30

3.P。

Kargbo^ po 3。

This treatment induces rapid and uniform growth in the 
30

1 to 1 1/2 yards in width and
32

The nursery should be properly brushed^ cleared and
31

About 350 square yards of nusery space should provide
swamp。33

Rice Production Manual, p. 85O
3 3.

Kargbo 9
32

Ibide, Po 85。
31.
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be mixed with '10 pounds of sand to facilitate separation for
planting in nurseryw

34If fertilizer is the recommended dosagenecessaryf
of 40 pounds of si ngl e super pho sph a t e should be hoed in with
the seedo An additional 15 to 20 pounds of sulfate of
ammonia may be necessary between 7 and 10 days after sowingc
The seeds in the nursery should be covered with palm leaves
to protect, them from birds and other pests。

Estimates of the optimum time rice seed should spend
in the nursery vary between 20 to 35 days depending on the
seed varietyo For most varieties recommended for inland­
valley swampsf period of 21 days in the nursery is con-a
sidered to be optimum。 Seed and nursery preparation should
be scheduled to permit transplanting after the selected
optimum nursery period。

Transplanting

to the peculiar!ties of the rainfall distribution„ Asian
farmers learned through experience that during the dry season^

easily when theythey could plow heavy soils weremore

Africa,

Transpl anti ng of rice evolved in Asia as an adjustment
35

Richard Bradfield, HFarming Systems in Africa, 
Management of Cropsr Soil and Water: Mechanization^n 
Agricultural Research Priorities for Economic Development in 
______ Abidjan Conference organized by the Uo So Academy of 
Sciences/National Research Council, Vol<> IIIr April9 19689 
Po 267。

^^Nurseries with fertile soil may not need a fertilizer 
dressing。

35
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saturated with watero Transplanting was the best way to
plant seeds in a system based on puddled soils.

Several demonstration farmsf howeverf questioned the
need for transpl anting^ especially when it has high labor
requirements at a time when the labor demands of the farm
are at a peak。 Some obvious advantages of transplanting

(1) affords the young plantinclude: a head start over
weeds in well-prepared swampsF (2) permits the rearing of
healthy seedlings in the surseryF (3) allows for easy
weeding and other operations especially if straight
planting is used and (4) permits optimum plant spacing。

a reduction of 25 to 30
percent of potential yield^ but proper spacing standards

They depend on (1) the rice varietyfare hard to establish,

soil and (3) the growing
Heavy tillering^ tall growing^ leafy and lodging

susceptible varieties should have a wider spacing of about
Rice on fertile soil or with12 x 12 to 14 x 14 inches.

likely to be tall growingheavy fertilizer application are
and leafy and should have a similar wide spacing。 The Rice

36

Ibidu 9 po 95。

Improper spacing can result in
37

row
36

(2) the fertilization practices and general fertility of the
38 season.

Rice Production Manual. po 97O
37Ibido9 po 97.

38
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swamps

is 6 x 6 to 8 x 8 inches spacing。 Dry rice plantsseason

which are likely to be less leafy should have this smaller

spacing。

The seedlings should be carefully pulled off from the

nursery and tied in small bundleso If the plants are tall

and leafyF some of the foliage should be cut off to minimize

transpiration after transplanting., The roots should not be

cut as this will reduce the ability of the seedlings to

establish themselves in the new environment and also their

nutrient intake ability.

39Kargbo^ p。 4.

Research Station1s recommendations for Sierra Leone
39
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CHAPTER III
DEMAND AND SUPPLY OF LABOR ON A SWAMP RICE FARM

Labor Requirements

An essential part of farm plan designed to establisha

the profitability of swamp farming in Sierra Leone relates
to obtaining estimates of labor requirements. isIt neces-

sary to determine the amount of labor required in each month/

especially in peak labor periods.

A determination of monthly labor requirements makes it

possible to fit the selected intensive cropping system into

the existing activity calendar and avoid conflicts with other

where aestablished enterprises. In a low income economyf

lacking and where funds areclass of landless laborers is

not readily available to pay for hired labor# farm plana

quantity and the distribution of the labor inputso
Table 3 shows a profile of actual labor inputs for

swamp rice farms in the f eace Corps rice farming scheme.
The tasks were separated into development and operational

performed only once forphases. Development tasks awere

given swamp and their cost represent the investment

D. W. Norman, "Labor Input of Farmers:

must be developed with critical attention directed to the
1

W. Norman, "Labor Input of Farmers: ”A Case Study 
of the North Central State of Nigeria,” The Nigeria Journal 
of Economics and Social Studies. Vol. 2:lf 1969r pp. 3-14.
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Table 3.
(In Workdays)

of
Task

DEVELOPMENT

10.677 2.37- 17.25 8
46.12 253.95-174.5012

9。50-180。67 4216 39.22
94TOTAL

OPERATIONAL

2533.942.19-103.9414
133.5TOTAL

assume

16
3

5
15
20
10
0

18
6
6
8

12

21
2

0.5
18
10
12
1

20

4.00- 16,54 
0.26- 24.35 
2.80-110.26 

14.89- 56.66

6.80- 75.26
2.20- 10。20

50.52
10.68
24.60
12.00
5o00

23.55
6.20

5
2

25
15

8.00-140.78
1.82- 27.60
11.16- 37.60
2.86- 32.60
2.89- 31.67

Range 
of

over
being performed。

Brushing 
Nursery Work 
Plowing 
Puddling 
Fertilizer
Application 

Transplanting 
Fencing 
Weeding 
Bund Repairs 
Pest Scaring 
Harvesting & Seed
Processing

Brushing
Felling 
Clearing

& Burning
Stumping

& Leveling 
Bunding &

Sluice Gates

9O69
8.78

40.50
30。80

aWorkdays assume an adult was working with hand tools 
time periods varying according to the type of task

Labor Requirements of Swamp Rice Farms by Task. 
(In Workdavs)

No
Farms

Reporting Labor Use
Average Adjusted Labor
Labor Requirement 
Use Per Acre
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that increases the value of the swamp. Operational tasks
were performed in the actual production process and their
costs incurred with each crop.

The table also shows one of the difficulties encountered
in this study(a wide range of labor used by differentwas
farms in performing similar tasks). It was hence necessary
to make adjus ted estimates of the labor requirements for
various tasks。 In making such estimates# factors such as
the quality of the farm records^ difficulty of performance
and the nature of the tasks were important.

For the most partf the adjusted estimates were below
the actual average labor inputs of demonstration farms. The
downward adjustment was influenced by the following factors:

1) the labor hired generally inexperienced for specificwas
operations and evidence in the records suggested that labor

the workers acquired experience;efficiency improved as
2) some farm tasks were spread over a period of many months
and the record keepers were unable to make any detailed

such tasks; and 3) theassessments of actual time spent on
tasks (e.g. harvesting) were contractedlaborers used for some

for cheaper wages than would be paid if they were hired on

The economies inherent in the contractan individual basis.

arrangement created a tendency to hire more people through a

contract than were needed for the task. There were also.

in a few instances, difficulties in the supervision of a
large number of workers.
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Development

The adjusted estimate of labor required for the develop-

Bunding Labor Requirements: The adjusted estimate of
42 workdays for bunding is slightly above the average actual
labor input of 16 farms reporting this task, The average
bund length for the 16 farms 205 yards. The estimatedwas

over
five yards of bund construction in a workday. This is

build four meters (4o4 yards) of bund a dayo Another
est i mate of sixteen yards of bund per workday seemed to be
too hi gh even when the narrower
bunds were taken into considerationc The MANR estimate that
blinding〃 digging drains and construction of sluice gates for

necessary andas

Stamping includes leveling and removal of stumps from

was

Todd, po 7»

1 abor requirement of 42 workdays therefore suggested
「 . = 4 一 •- … 一一

consi s tent with Geldhaf8 s calculation that a "labourer can
.,5

dimension of the suggested
6

_ Farm records commonly reported bund dimensions of 36 
inches at the base; 36 inches in height and 24 inches width 
at the topo

The average length of bund per farm was 205 yards, 
bund was constructed in an average of 39 

5.25 yds./workday).
Geldhafr pc 86.
Todd, po 7O Todd recommended bunds of 24 inches width 

at the base? 20 inches height and 11 somewhat narrower at the 
topo、 一 ""

2Bunding includes digging waterways 
the construction sluice gateso

3
f i.eldo

4
This length of a
workdays (205 divided by 39

5

meet, of one acre of ini and-val 1 ey swamp was 94 workdays #

Seventy percent of this requirement is for bunding and 
.3 stumpingo



41

an acre of swamp can be completed in 29 workdays isf on the
basis of the farm records low.

mined by the slope of swamps, He calculated that a one per­
cent sloped swamp required 60 meters of bund per hectre
(26.55 yards per acre) and indicated linear relationship
between bund requirements and the slope of swamp. Although

the slope factor provides a rule of thumb for estimating

bunding requirements, Geldhaf1s suggested requirements failed

to recognize the effect of the size of paddy on bund length

and hence bunding labor requirementsG The quarter of an
paddy recommended by the Chinese Agricultural Missionacre

to be the most efficient in terms of both water management
and leveling of the field requires more bunds and more labor
input than Geldhaf allowed.

Stumping Labor Requirement。 Stumping was one of the
period of months. Becausetasks that was spread out over a

of this some field records on stumping are not as detailed
Al so the extreme maximum of 175 work­might be desiredoas

days substantially raised the average actual labor input
to 46 workdaysa Five of 12 farms actually used between 16

Three other farms used lessand 25 workdays for the tasko
than ten workdays per acreo An alternative to the stumping

This was donetask involved spreading it over two years.

Geldhaf suggested that the bund requirement is deter- 
7

7 Geldhaff pd 86.
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on some farms because the task was difficult and interferred
with the timeliness of other operations. The labor require­
ment for complete stumping was established at 25 workdays

acre which is the average of the farms that stumped forper
less than 30 workdays. This requirement will vary in different
swamps, depending on the density and size of vegetation.

Brushing Labor Requirement: Brushing is one of those
tasks for which a clear cut definition is lacking. Although

Some included
felling as part of brushing and others referred to "brush-a
ing and land preparation11 which included many activities
like felling and clearing.

The average labor used for brushing was 24 workdays per
Two farms brushed for over 40 workdays; four othersacre.

in between 25 and 40 workdays but the highest frequency was
nine farms that brushed between 7 and 19 workdays per acre.
The average labor input of these nine farms was 14 workdays

which was selected as the adjusted estimate of theper acre
labor requirement for brushing the farm site.

Nursery Labor Requirement: The development work for the

in all cases aggregated with production nurserynursery was

The nursery area was generally smallf often lesswork.
It was estimated that this areathan a quarter of an acre.

be brushed, cleared or burnt in two workdays.can

many farms reported labor input for brushing, the concept 
of the task was often different between farms.
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The total 1abor requirement for development brushing

is 16 workdays per A similar estimate by the MANRacre. was
10 #workdayso This estimate did not however include the
development of the nursery area.

Felling。 Ciearning & Burning: There not enoughwere
data on felling^ clearing and burning to make an empirical
estimate of the labor requirements for these tasks. Only
two farms provided data on felling labor. Their average
labor input six workdays. One of the farms felled treeswas
in almost five times much workdays as the other farm;as
this created an upward bias in their average labor input.
The downward adjustment was made in recognition that some
inland swamps do not use any labor for fellingo Three work­
days was hence established as the labor requirement for
felling one acre of swamp.

Because of a lack of enough data on clearing and burn­
ing f the MANR estimate of eight workdays per acceptedacre was

the labor requirement for this task.as

Operational
The difficulties encountered in the estimation of labor

input in tropical agriculture are much more serious in the
production tasks than in swamp development tasks. The
difference is due to the fact that swamp development as used
here (stumping, bunding, etc.) are new methods that were
recently introduced and work habits and task definitions are
fairly uniformo On the other hand, production tasks have
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been performed by farmers since the introduction of rice
culture in the country. As a result^ work habits and task
definitions have evolved to suit individuals and their
specific environment. As a consequencer more subjective
decisions are required in estimating labor inputs for rice
production activities.

The production of rice on one acre of swamp was
estimated to require 133.5 workdays. Adjustments for specific
tasks were required in the total labor requirement as farm
size increased.

Plowing Labor Requirement: Plowing accounts for almost

20 percent of total operational labor requirements. It is
of the tasks for which an ambiguity of definition exists.one

Different farmers plowing at different depths cannot be said

The nature of theto be actually performing the same task.

swamp (i. e. how wet or dry) also adds another variable. A
third variable in plowing labor requirements refers to the
range of hand tools used by demonstration farms in the 1968
rice farming scheme. Some farms used shovels to plow much

slower rate than farms who plowed with handdeeper but at a
hoes.

The 20 farms that reported labor input for plowing
recorded work ranging from 3 to 110 workdays per acre.
Thirteen of them completed plowing in less than 40 workdays

The average labor used by these 13 farms was 24per acre.
workdays. One record keeperf after detailed observation
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determined that 1700 square feet of swamp could be plowed in
one workday. This measurement converted to about 25 workdays
per acre which was consistent with labor inputs of the
thirteen farms that plowed for less than 40 workdays. The
measured labor requirement was therefore a key element
in the selection of the labor requirement for plowing.

Puddling Labor Requirement: The combination. in some
field recordsf of plowing and puddling labor use also affected
the labor records of puddling. In other cases, where there
was a delay in transpl anting^ it necessary to repuddlefwas

practice that inflated the labor input for the task.

Some records also included in puddling data/{ part of the

allocated to this final land pre-15 workdays per acre were
paration task.

Transplanting Labor Requirements: Spacing affects the

rate of transplanting and consequently the labor requirement

On one farm where the recommended spacing offor the task.
6 x 6 to 8 x 8 inches was used, 2000 square feet of swamp

of swamp in 22workday ortransplanted in one acreonewas
This figure included the transportation of theworkdays.

seedlings from the nursery which was on a nearby upland area.
If the nursery can be closely situated to the farm or in
some portion of the farm as suggested in the farm plan of this studyf
the labor used in transporting the seedlings can be reduced.

labor input for transpl anting f which was done almost 
simultaneously with puddling. Considering normal conditionsf
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Because of this reorganization, the measured 22 workdays was
discounted to 18 workdays per acre which was selected as
the labor requirement for transplanting. In further support

of this selection was the experience of one farmer that

farmed two different swampso Although his puddling and

tr an spl anti ng labor data were combined, his records showed

the effect of experience farm labor input。 The firston
puddled and transplanted at a rate of 48 workdaysswamp was

per acre but after the experience of the first swamp/ the
efficiency of his workers improved and similar work on the
second completed at rate of 22 workdays per acre.swamp was a

Fencing Labor Requirement: Fencing and harvesting were
commonly handled by contract labor on the demonstration farms.
Fences around Sierra Leone rice farms were constructed from
materials cut from the surrounding bush. Such fences pro­
vide adequate protection from rodentsf but because of the
type of materials used, they dry out and rot after each

New fences are hence required every production season.crop.
An average of 212 yards of fencing per acre was con-

Thestructed on six swamps reporting detailed data.
average labor input for this length of fence 11 workdayswas

Four of six farms fenced19 yards of fence per workdayoor
acre of swamp in 5 to 14 workdays f at average laboranone

input of 9 workdays. Ten workdays was therefore established
the labor requirement for fencing an acre of swamp. Thisas

requirement included the labor required for cutting and
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transporting materials used in the constructing of the fence.
The economies in fencing labor requirements can be

explained by visualizing an ideal basic unit as a square
A swamp of this size and shape will need four unitsacre.

of fence each of which can be constructed in 2.5 workdays.
When the size of swamp is doubledr six units of fence are
neededo Doubling the size of fence has not doubled the
fencing requirements. Three acres of fence by similar
reasoning will require eight units of fence; the same is
required for a four acre swampo From these relationships#
the units required by all acreages of swamp larger thaneven
three acres can be obtained from the equation:

YE 4 + X
units of fence required by even acreage of swampwhere; YE
even acreage of swampf (X A 3x

8 units ofA four acre farm will hence need 4+4
fence and a 6 acre swamp will need 4 + 6 10 units of fence.

larger than one acreFencing requirements for odd canacres
be obtained from the equation:

a + 2YO

units of fence required by odd acreage of swampwhere: YO

evena

farm (evenAs an illustration a two acre acreage
6 units of fence. A threepreceeding three

8 units of fence.farm will therefore require 6+2acre

acres)

units of fence required by preceeding 
acreage of swamp.

acres) requires
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Such economies in labor use were important as the farm size

was increased as adjustment to increase returns to house-an
hold labor and management.

Harvesting Labor Requirement: Harvesting labor require­
ments should be influenced by the yield of rice Therecrop.

not howeverr enough data harvesting labor input towere on
satisfactorily establish the relationship between the labor
requirements for harvesting and rice yields。 Figure 2 shows
the relationship of workdays of labor used for harvesting
rice in the 1968 rice farming scheme with the yields of rice.
The graph suggests a positive relationship between rice
yields and harvesting labor requirementso

yield of 40 bushelsf accord-The labor requirement for a

about 29 workdayso An actual stoping to the graph was
watch observation in the mechanical rice farming area showed
that 36O 5 bushels of Indo-China Blanc were harvested in 245
minutesr 26 minutes of which was used for resting. The

8yield per manhour of harvesting labor was 0.152 bushels«
If an eight hour workday is assumed, 1.2 bushels was harvested
per workday and 40 bushels of rice would be harvested in 33
workdays9 which is consistent with the results of Figure 2.

26.

pVictor A, Whittaker, "The Economies of Mechanical 
Cultivation of Rice Lands in Sierra Leone," Unpublished 
Ph.D. Dissertation, University of Illinois, April, 1971, 
Footnote p. 26. Harvesting was done by hand.



Figure 2. Labor Input for Harvesting and Yield on Inland-
Valley Swamp Farms in Sierra Leonef 1968
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Indo—China Blanc is however variety susceptible toa
serious lodging® This characteristic means th at the straws
were lifted before the rice was harvested。 The harvesting
of Indo-China Blanc consequently requires much more time than
the harvesting of non-lodging varieties of rice used in the

The harvesting labor requirement
determined by the graph of Figure 2 was reduced to 25 workdays
whi ch is selected as the labor required to harvest and pro­

cess 40 bushels of non-lodging RH2。 This labor requirement

means that 1.6 bushels of rice be havested in a workday.can

Second Brushing Labor Requirement: Since the available

records are for the first year of farm production^ production

activities immediately followed the development phaser and

there no need for a second brushing^ In subsequentwas
years of rice production howeverf there may be a need to
brush or burn the straws of the previous crop before the
production of the second crop can begin. Also, in the tropics
and especially in the wet. swamps r grasses and sedges can
grow between cropso The farm plan should therefore include
provision for labor to brush these grasses and strawsoa

The average actual labor of five farms that reported
second brushing was about 10 workdayso Everyone of the five
farms included some development brushing labor input in this
second brushing data* Fifty percent of the actual average

the labor requiredtherefore selected asor five workdays was
for a second brushing of one acre of swamp.

iriland-val1ey swampo
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Weeding Labor Requirement: The average labor input of
six farms for weeding one of swamp was 24 workdays.acre
The bunds of these farms, where weeding was completedon one
in 38 workdaysf broke in the heavy rains and this might have
aggravated the weed problemo Two other farms were weeded in
20 and 23 workdays per acre, respectivelyo The average
for the other three farms that reported labor used for
brushing was 12 workdays per acrez which was established as
the labor requirement for weeding an acre of swamp.

Weeding labor requirements are determined by the den­
sity of weedsF which under efficient water management should
be minimumo Effective water management should theoretically
eliminate the need for weeding, but the experience of the
intensive cropping demonstration by the Chinese indicates

weeding is necessary even with water management.that some
Pest Scaring Labor Requirements: Labor requirements

to be overestimated since the taskfor pest scaring are prone
is done over a longer period of time than any other task in

Pest scaring begins at the time the ricerice farming.
flowers and continues until harvest. Pests are scared

It is however not a full-timefrom dawn till dusk.away
task and is done between other farm and household chores.
This in part accounted for the poor records on pest scaring.

The difficult part of the task is the construction of
can look over the entireelevated huts from which a person

where birds may be flocking。 Strings alongfield to see
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which empty cans, half filled with pebbles connect the hut

and areas of the farmo When birds flock into a section of

the farmf boy in the hut pulls the string connecting thata
portion of the farm。 The noise made by the cans temporarily
frightens away the birds. More stubborn pests like monkeys
are frightened away by slings made from the raffia fibre.

The job is primarily conducted by children whose labor
cannot be considered to be on par with that of adults® The
two records that reported over 30 workdays for pest scaring

that conducted the task, The average labor input of 12
farms for pest scaring five workdays per acreo Consider-was
ing the long period over which the task is done, this average
was very low even after adjustments for child labor were

Moreoverf six of the twelve farms reported less thanmadeo
six workdays and two of these six reported less than two
workdays per acre® These extremely low figures reduced the

The average of five workdays was increased to 20average®
workdays to establish the labor requirement for pest scaring.

Since the task is generally conducted from one location^
it was assumed that modest increases in the size of farm would
not affect the established labor requiremento

asQThe labor of a child was assumed to be 50 percent 
productive as that of an adulto

simply counted the number of days in which the task was done
and made productivity adj us tments for the labor of children

9
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Labor Requiremerrt for Bund Repairs； Bund repairs may

not be required if strong bunds The heavyare constructed,,
rains of August however destroyed weak bunds。 One farm that

reported bunding repairs labor input of 33 workdays included

actual bunding in the figure. Two others repairedsome
bunds for 17 and 18 workdays per acrer respectively. The
highest frequency of labor input for bund repairs was five
farms that made repairs in less than ten workdays per acre.
Because a major assumption of this study was the construc­
tion of strong bunds for water managementthe established
labor requirement for bund repairs was only a precautionary
allowance for checking bunds and sluices^ The average of
five workdays for the five farms was therefore reduced to a
requirement of one workday for checking the bunds and sluices
on one acre of swamp®

Labor Requirement for Fertilizer: None of the records
reported data on labor use in fertilizer application. This

probably because the task did not require much laborwas
Fertilizer use isinput and was consequently overlooked。

Thehoweverf essential to the success of this farm plan.

labor pl an should therefore provide labor for fertilizer

application.
Dr. G. L. Karrr who observed and on some occasions

noted that fertilizersupervised fertilizer application,



54

10sometimes applied on entire farms in a few hours.was It

is however preferred to make a generous estimate to avoid

labor bottlenecks in the farming operation. Half a workday

was established as the labor required to apply fertilizer on

one acre of swamp.

Labor Supply and Distribution

Labor Supply

Njoku defines four sources of labor in Sierra Leone

rice farmingo These are:
labor and household labor. Labor from these sources is
compensated in several ways including reciprocal service and
cash payments with or without meals.

Established standards for obtaining labor from communal
quite arbitrary and highly localized.and gang sources are

Individual farmers should consider using labor from these
a reduction of total farmthey often result insources as

labor costs and in the provision of needed labor at critical

periods in the farm operation. However9 because of their

subjective arrangement of compensationf they are not used as

of labor in the farm plan.sources

G9 L, Karr/ Assistant Professor of Agricultural

11.Njoku, ppo 74-76.

communal labor# gang laborf hired 
11

10Go L, Karr/ Assistant Professor of Agricultural 
Economics^ University of Illinois was on assignment in
Sierra Leone and assisted with the Peace Corps Rice Farming 
demonstration scheme.
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The two of labor important in this analysissources

increasingly important in Sierra Leone rice farming. It
is compensated by the payment of daily cash wagesf with or
without meals. The cost of meals is also highly variable
and for this reason^ it was preferred to establish wage
rates which did not include meals. A farmer who wishes to
provide meals as part of the payment for hired labor should

Hired labor may be in the form of task labor in which
cash labor is paid in accordance with work actually completed.
Many farms ;.n the 1968 rice farming scheme used this labor

Howeverf the costarrangement to reduce their labor costs.
of contract labor was arbitrary and depended largely on the

For thisesteem of the farmer in his community. reason.
not included in the laborthis aspect of hired labor was

plan although individual farmers are urged to consider using

of reducing labor costs.it as a means

Household labor refers to the labor provided by members

It is compensated by the net returnsof the farm household。

The amount of household labor depends

12

Task labor refers to labor contracted to perform a

3-14.Normanr pp.

reduce the wage rates used in the next chapter accordinglyo
13

were hired labor and household labor. Hired labor is becoming
12

to household labor and management from the farm operations.
14 on:

Ibido9 p, 75。
13 

particular task,
14.
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1. can

2.

3. Age, and social traditions that regulate work

4.

5。

Household labor is generally more reliable than other

sources of labor for rice farming and also has the flexi­

bility in that household members can work overtime on some

The amount of available household labor wasnon-workdays,,

the practicability of the farman effective constraint on

plan developed for a typical rice farm.

Household Labor Inventory

The inventory of household labor used in the farm plan
The household membership was assumedis shown in Table 4.

In a sample of 63 farm households in oneto be areaseven.

The detailed composition of this average householdpeople.

not reported and could not therefore be used for compara-was

The composition of the household in Table 4,tive purposeso

however, affects the quantity of available household labor

for swamp rice farming.

111.Njoku, Table 29, p.

sex 
habits.

Nutrition and health of household members working 
the farm.

of Sierra Leone, the average size of household was eight 
15

Length of time each household member is prepared 
to work on the farm.

The number of members of the household who 
work the farm.

are important were as follows: Eastern Province, 5。9; 
Southern Province, . 6„4; and Northern Province, 6.6

15Njoku, Table 29, p. 111. Based on a 1969 household 
survey of urban areas in the country, the projected size 
of household for the three Provinces where ini and-swamps 
are important were as follows:

Climatic condi tions that affect an individual1s 
performance at work.
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Table 4.

Total Household Labor (Workdays) 1000

For each member of the household/ there is an opportunity

cost involved in the use of their labor for swamp rice farm­

ing. Alternative employment opportunities for the two male

adults include non-farm work as domestic servants or as

laborers. They may grow cash crops such as coffee or cocoa,
and other food crops. They may dig for diamonds if they are

in a mining area.

Such alternative opportunities are determined by the

location of the farmer1s village. Employment in large towna

is virtually prohibitive if the town is at such a distance
that it might almost require complete migration and reloca-

For most areas in the Northern Provincer coffee andtion.
not feasible alternativesacocoa are

opportunitiesAlternative
include petty trading^ vegetable gardening, gara dyeing

For the children,the choice isor full-time housework.

16
a 
some

Adult Males (2)
Adult Females (2)
Teenage Son (Secondary School Age)
Two Younger Children (Elementary School Age)

Household 
Membership

Gara is a local dye used for cloth which has become 
national dress in the countryGara dyeing requires 

schooling in the trade.

for the two female adults
16

Available 
Workdays/Year

600
300
50
50

Labor Inventory for a Typical Sierra Leone Farm 
Household.
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between leisure and swamp rice ：£arming in the periods when
schools are not in session. Upland rice farming is an
alternative occupation for the entire household。

The returns from successful development and rice produc­
tion in an ini and-vail ey swamp should be in excess of the
expected returns from anyone of the alternative employment
possibilities.

The total available labor of the entire household was

estimated to be 1000 workdayso In making the estimate, 52

workdays were subtracted from the year in recognition of the

fact that Fridays are not workdays in much of rural Sierra

Leone. A 13 day adjustment was al so made for days that are
This lefttaken off for traditional obligations or leisure^

300 workdays for which all adult males were assumed to be
This estimate is slightly above the number ofavailable^

the Zaria Province of Northern

An adult male was observed to work 1200 hoursNigeria.
which consisted of 230 working days, or slightlyper year

The differencethan five hours of work per day.more
between the two estimates can be explained by noting that
the Nigerian observation was made on upland or traditional
subsistence f ar mi ng o The swamp cultivation system selected
to substitute for traditional farming demands basic

17. 3-14.Norman, ppQ

workdays actually observed in
17
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adjustments in work habits. Investments in swamp development

only be justified if farmers willing to provide thecan are

additional labor required to successfully produce rice in

the iniand-valley swampsa
Each of the two adult females was assumed to be avail­

able for 150 workdays in the yearo Their labor contribution

because in addition to farm work, they were assumed to be
responsible for child care and household work. In the
traditional African context# household work mayr in addition
to cooking^ include vegetable gardening and other tasks that

take many days of the year.can
The three children are available for 100 days of work

Their availability for farm work is determinedin the year。
by the school calendar。

Distribution of Household Labor
TheTable 5 shows the distribution of household laboro

assumed to be evenly distributedlabor of the four adults was
This assumption did not however meanthroughout the year。

actually used in every month.that all available labor was
and the natureThe tradition of the division of labor by sex

of avail-of some tasks imposed limitations on the quantity

able household labor used in certain months.

the developmentThese limitations are more

the physical abilities of women.

pronounced in 
phase where tasks/ due to their difficult nature are beyond 

Consequently# during the

to the farm enterprise is less than that of the male adults



60

Distribution of Available Household Labor by Month andTable 5.
Membership, (In Workdays)

Jan-Feb• Mar• Apr• May June July AugeSeptoOct.Nov.Dec. Total

25 25 25 25 25 25 25 25 25 25 25 25 300

25 25 25 25 25 25 25 25 25 25 25 25 300
25 25 25 25 25 25 25 25 25 25 25 25 300

20 20 5 5 50
20 20 5 5 50

Total 75 75 75 75 75 115 115 75 75 85 100085 75

development months, only the available adult male labor was used.
In the production phase of farm operations, all the avail­

able household labor was used al though there was also some
division of labor by Fencing, for instance, was donesex。
exclusively by men. A recent study revealed that under intensive

cropping and mechanization, there seemed to be a breakdown in the

division of labor.

were performed by both sexes.tionally exclusive to women

The distribution of the children's labor was determined by

Their labor was only available during thethe school calendar.

summer and Christmas vacations.

18.Njoku,( Table 38r. po 129.

Household
Member

Tasks like weeding, harvesting, etc,, tradi-
18

First 
Adult 
Male

Second 
Adult 
Male

Adult 
Females

Older
Son

Younger 
Children
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Labor Use a Typical Swamp Rice Farmon

Results of the 1965-66 Agricultural Statistical Survey

four This size of farm was assumed to be typical

for inland-valley swamp rice farms. Table 6 shows both the

labor flow and requirement for the development and rice

production on four acre inland-valley swamp rice farm.
A basic principle in determining the labor flow of

Table 6 to schedule labor requirements for variouswas

tasks in accordance with their sequence in the development

and production processes. Tasks were also assigned to

way that permitted the completion of those tasksmonths in a
Hencer brushing andfor which timeliness was critical.

burning were completed before plowing started and the seed
was sown in the nursery at a time that permitted a June/
July tr an spl anti ng. All assignments for the completion of
tasks were done on the basis of the cropping calendar.
Adjustments were al so made to accommodate economies of size
in the labor requirements of tasks for which these economies
were claimed.

single cropping system on a fourAccording to Table 6 9

farm used about 65 percent of available household labor.acre
This suggested multiple cropping, crop rotation or an increase
in the size of farm that would improve the efficiency of
household labor use.

19nAgricultural Statistical Survey of Sierra Leone." p. 7.

showed the average size of farm in Sierra Leone to be about
19 acres.
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CHAPTER IV
COSTS AND RETURNS OF RICE PRODUCTION IN

INLAND-VALLEY SWAMPS

Costs

Wage Rates

In this study. range of wage rates was evaluated in thea
determination of rates that accurately measure labor costs.

These wage rates shown in the first column of Table 7 were
selected on the basis of: 1) the nature of the tasks for which
they paid; 2) the skill required in performing each task;were
3) the period performed; and 4) the wagein which the task was

rates paid by demonstration farmerso

Wages paid for development tasks were generally higher

than those paid for production tasks because development tasks

generally more difficult and depended entirely on the malewere
labor force. Stumping and bunding commanded higher wage rates

the most difficultthan other development tasks. Stumping was
the swamp development tasks while bunding required the mostof

skill.
Production tasks performed in peak labor periods of May

through July were also assigned higher wage rates. One study

labor months. At this time potential hired workers may be

1 3-14.Norman, pp.

suggested such higher wage rates for tasks performed in peak 
1
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Table 7.

b cHLC
(Leones) --In Workdays-- (Leones)DEVELOPMENT TASKS

Le

76.70168 50 118.65
107.60202 168370

PRODUCTION TASKS
Le 1.30

100 0100.50
1.302452454TOTAL

108.90654 170824TOTAL DEV. AND PROD.

Refers to Household Labor.

Refers to Hired Labor Cost.

20
8

100
60
2

72
20
48
4

20

20
6

100
60
2

72
20
48
4

20

Wage 
Rates

.65 

.65 

.65 

.65 

.65 

.65 

.65 

.40 

.50

.40

.60

.60

.60

.65

Total a ,
Labor HHL HL

58
12
32

100

Hired Labor Costs for a Four Acre Farm With a 
Single Rice Crop, Sierra Leone.

Brushing or Burning 
Nursery Work
Plowing
Puddling
Fertilizer Application 
Transplanting
Fencing 
Weeding 
Bund Repairs 
Pest Scaring 
Harvesting, Thrashing,, 

Winnowing

Brushing
Felling
Clearing and Burning
Stumping and Leveling

,u.
^Refers to Hired Labor.

52
8

10 22
82 18

0 Le 0
2
0
0
0
0
0
0
0
0

6 Le 3.60
2.40

13.20
11.70

Bunding, Digging Water 
Ways and Sluice Gates

TOTAL



65

working on their own farms.

attract hired labor.

Leone.
it was raised to 85 cents per day. Several demonstration

farms paid institutional minimum wage rates for most ofor

the tasks requiring hired labor, but included, when possible^

contract labor to reduce cash labor costs. Some farms were

successful in offering lower but acceptable rates which they

considered to be fair compensation for the work done. Farms
in the diamond mining areas paid higher rates than farms in
non-mining areas. Those farms in the area of the
Tonkolili-Kono road construction project paid rates that

competitive with rates paid by the construction companywere
for hired labora

Most of the selected wage rates were about twice the

The average rate in these areasupland cultivation areas.
When the cost of mealswas 30 cents per day plus meals.

added to this rater the average wage rate increased towas

Njokuf p. 157 (Sierra Leone cents).

157.Ibid. r P-

average cash wage rate Njoku observed on mechanical and
3

The selected wage rates were below the rates paid by 

institutions and the MANR for agricultural workers in Sierra

was
3

2Njoku, p. 157 (Sierra Leone cents). The official 
minimum wage for agricultural workers in the rural areas in 
1968 was 60 cents per day.

This latter rate was 73 cents until late 1969 when
2

Higher rates were, under these 
circumstances/ necessary to provide incentives that would
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50 cents per day which was still below most of the wage rates
selected in Table 7. The selection of rates presented in
Table 7 deliberately liberal and was intended to pre-was
vent an overestimation of the profitability of inland swamps•

Cash Development Costs

Labor
The first part of Table 7 shows development cash labor

Table 7 was used with Table 6 of Chapter III to deter­costs o
mine cash costs of hired labor. Since women did not parti­
cipate in the development work,, their labor was not relevant
in the final computation of development costs of hired labor.

Ill and the selectedUsing the labor flow of Chapter
wage rates, the relevant household labor for each month was
allocated to the tasks performed in that month according to

For instance, in Marchf when clear­th e various wage rates.
the relevant house-ing and most of stumping were completed,

hold labor for the month was of priority allocated to
stumping which commanded a higer wage rate. By such internal

hired labor cost was reduced.adjustments/
About 45 percent of the required 370 workdays for swamp

development was hired at a cost of LE 107.60. Seventy-one
percent of this cost was for bunding.
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Tools and Equipment

Tools used in Sierra Leone swamp rice farming are simple

and inexpensive. The quantity of tools was determined by

the number of adults in the household rather than by the

size of farm. Hired workers generally furnished their own
tools. This possible because such tools were used forwas

wide variety of agricultural and non-agricultural purposes.a

In much of the rural communities every adult, especially

set of such equipment. The quantitylikely tomen are own a
and costs of tools and equipment needed by the household are
shown in Table 8.

Computation of the proportion of tool costs charged to
necessary for an accurate determination ofdevelopment was

It was possible to determine this propor-development costs.
tion when tasks for which various tools were used were

identified.
Of the tools shown in Table 8, axes were used exclusively

in swamp development. Their cost was therefore a development
cost.

division of costs wereThe tools that requiredsively. a
matchehs and shovels which were used in both swamp develop­

ment and rice production activities.

The major uses of matchets were in brushing, felling,

swamp
clearing and fencing, which accounted for 142 workdays of 

farm labor use. Seventy-two percent of this labor

Likewise, the costs of hoes and harvesting knives 
were charged to rice production where they were used exclu-
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Table 8. Initial Tool Costs for a Household of Four AdultsfSierra Leone.

Tools Initial Costs
Le

Total Le 11.44

use was in development; this proportion of matchet costs was
therefore charged to development.

Shovels were mainly used in stumping/ bunding (bund
repairs) and plowing which accounted for 372 workdaysf

for development. By similar logicr72 percent of which was
charged to development.this proportion of shovel cost was

The above allocation afforded the development charges for
tools shown in Table 9.

Table 9.

CostItem
Le

Le 6.20Total

Matchet Costs (72 percent) 
Shovel Costs (72 percent) 
Axe Costs (100 percent)

Swamp Development Tool Cost for Four Acre Farm, 
Sierra Leone.

(4)
(4)
(4)
(4)
(4)
(4)

1.84
1.60
1.20
0.80 
4.00 
2.00

Matchets
Large Hoes
Small Hoes
Harvesting Knives
Shovels
Axes

1.32
2.88
2.00
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Because of the intensity of use, all tools used in swamp
development were completely depreciated in the development

Other tools depreciated over a period of twoyear. were
years or two crops. Field experiences with these tools
suggested this useful lifetime^

Government Subsidies
Because of the importance of swamp development in the

Governments agricultural policyz subsidy of Le 30.00 pera

was offered in 1970 to all farmers developingacre new
acres of swamp land. The payment scheme was initiated to

of improved practices and continuousencourage the use
cropping on ini and-valley swamps. The permissible range
of acreage per farm family for which subsidies could be paid
was a minimum of two to a maximum of twenty acres.

paid in both cash and crop suppliesThe subsidy was
and was allocated in a way that assured the use of improved
technology essential to the success of the swamp development

The recommended allocation per acre was Le 10.00program.
for seed and crop supplies; Le 2.00 for tools and Le 18.00

The actual implementation of the programfor laboro
demanded a need for some adjustments in this allocation.
The Principal Agricultural Officer in Bo, Southern Province

the payment for tools to Le 6.00recommended an increase in

and a reduction of the seed and crop payment to Le 6.00 per

deducted from the totalacre. Government payments were
development costs.
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Total Cash Development Costs

Hired labor accounts for about 95 percent of the total

cash development costs shown in Table 10. The only other

component of this cost was the tool costs.

Table 10. Four Acre Swampa

Item Cost

Le

Le

Le

as income in theGovernment payments could be treated
preferred to use the payments to

This was done because the farmer wasof farm operation.
toexpected to receive enough returns in subsequent years

It was there-permit continued use of improved technologies.

fore preferred to utilize the government payment for the

purposes for which it was granted and avoid using it for

consumption purposes. In this mannerr the encumbrance of

was avoided^ An alternative way of writing

not used in thisoff swamp development costs, but which was

analysis^ would be to depreciate the improvement over a

period of three to five years.

future income

Minus Government Subsidies 
(Le 30.00/acre)

AVAILABLE FOR OTHER EXPENSES

Total Cash Outlay for Developing 
Rice Farm, Sierra Leone.

income statement, but it was

completely write-off the development costs in the first year

Hired Labor
Tools

Total

107.60
6.20

113.80

120.00
6.20
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Table 10 shows that government payments were in excess

of cash development costs. The excess of Le 6.20 in govern­

ment grants were allocated to miscellaneous in theexpenses
cost and return budget for the entire farm.

Cash Production Costs

Labor
Once the development tasks completed^ Table 7 showswere

that there was little need for hired labor for rice production
four acre inland-valley swamp farm. Only two workdayson a

of hired labor was needed for nursery work at a cost of
Le 1.30.

Tool Costs
Hoes and harvesting knives used exclusively in the

period of twodepreciated overproduction activities awere
therefore chargedFifty percent of their cost wasyears,

Because of their inten-to the production of the first crop.
large part of matchet andsive use in swamp development/ a

shovel cost was charged to developmentj the remaining 28
percent of matchet and shovel cost was charged to rice

shown in Table lloproduction as
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Table 11.

Item Cost

Le

Le

Seed and Crop Expenses
Seed and crop expense included the costs of rice bags.

seed rice and fertilizer.
Rice Bag Costs: Rice bags were required for that por­

tion of the rice harvest that was marketed. The commonly
capacity of about twoused bag is made of jute and has a

bushels of husk rice. A yield of 40 bushels per acre was
total of 160 bushels forestimated for crop of RH2 or aa

rice
A householdin Sierra Leone is 200 pounds of cleaned rice.

of seven
of husk rice for subsistence. Ricerice or 34 bushels,

bags were consequently needed for 126 bushels of husk rice
at a cost of Le 22.05, using the price of 35 cents each.

This figure assumes a milling rate of 50 percent.

the entire farm. The per capita annual consumption of
4

people therefore required 1400 pounds of cleaned 
5

Tool Charges in the First Year of Rice Production 
on a Four Acre Swamp Rice Farm, Sierra Leone.

0.52
1.12

. 80
• 60
. 40

3.44

Matchet Costs (28 percent)
Shovel Costs (28 percent)
Large Hoe Costs (50 percent)
Small Hoe Costs (50 percent)
Harvesting Knives Cost (50 percent)

Total

HRice in West Africa,” p. 153.
5
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Seed Rice Cost: The recommended variety for the inland­
valley swamps was RH2 and it was used on 16 of 18 farms
that reported rice varieties used. RH2 is a medium tall
variety of about 180 days duration. It is sensitive to
day length and possesses strong straw that are resistant to
lodging. Cooking quality and palatability are good with

6excellent swelling and good overnight keeping properties.
The optimum planting time is June/July for a November/
December harvesting.

bushel (60 pounds) perA seed rate of acre wasone

recommended by the Rice Research Station. This rate was
however for broadcastingo As a rule# broadcasting requires
higher seed rate than the transplanting method used in thisa

study. The International Rice Research Institute1s recom-

to 30 pounds of seed per acre. Several demonstration farms

nevertheless obtained seed rice from the MANR at the rate of

60 pounds per Some farms planted at lower seed ratesacre.
established larger nurseries to assist in their exten­or

sion work.

The Research Station's recommendations might have been

influenced by the realization that most farmers might not

have to pure seed rice and that many farmers wouldaccess

6“

mendations relative to transpl anting was a seed rate of 18
7

Improving Rice Yields in Sierra Leone/1 p. 4.
7Rice Production Manual. P. 86.
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broadcast their seed. In broadcasting a higher seed rate is
desirable to increase plant population and reduce weed
competition.

The seed rate used in this farm plan 45 pounds ofwas
seed rice This selection was based on the yieldsper acre.
obtained by farms that pl anted at similar seed rates. The
seed rice requirement for a four acre swamp farm was there­
fore 180 pounds. At the price of Le 2.50 per 60 pounds, the
cost of seed rice was Le 7.50.

8Fertilizer Cost: One hundred weight each of single
ammonia was recommended andsuperphosphate and sulfate of

used for an acre of swamp rice. This quantity of the two

The cost to the farmer of
of swamp rice was Le 1.50 for super­fertilizer per acre

ammonia or a totalphosphate and Le 2.10 for sulfate of

cost of Le 14.40 for the four acre farm,

Total Cash Production Costs

Le 53.69 as shownThe totai cash production cost was
All the cost items in Table 12 have beenin Table 12.

explained; the only new item being the charge for miscel-
farming scheme, therelaneous In the 1968 riceexpenses.

often miscellaneous expenses like the purchase ofwere

8In Sierra Leone, 1 cwt 112 pounds.

fertilizers contained about 20 pounds of actual P?°5 and 

23 pounds of actual nitrogen.
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Table 12.

Item Cost
Le

a

corrugated zinc sheets to repair badly damaged bunds and
or Le 5。00 for a four acre farmsluices. Le 1.25 per acre

was allowed for such expenses®

Total Cash Costs and Returns

Costs
The total cash costs and returns from the entire farm

shown in Table 13, Since development costsenterprise are
not shownretired by the Government grant, they arewere

in Table 13. The total cash production costs on a four

swamp rice farm was computed to be Le 53.69.acre

The labor input represented the largest cash cost item

in the development and rice cultivation on the swamp farm.

Cash outlays for hired labor used in swamp development and

rice cultivation accounted for 65 percent of total cash costs.

Le 22.05
7.50

14.40

1.30
3.44

Miscellaneous Expenses
Total

Cash Outlays for Rice Production on a Four Acre 
Swamp Farm, Sierra Leone.

Hired Labor
Tools and Equipment
Seed and Crop Expenses:

Rice Bags
Seed Rice 
Fertilizer

43.95 - 
5.00

Le 53.69

aSavings might be incurred here by borrowing rice 
bags from the marketing agento
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Table 13. Four Acre Swamp Rice Farma

Le

RETURNS:

Le

COSTS：

Le

LeTotal Cash Costs

a

ment

Value of Rice Production Consumed (34 buo ) 
Value of Rice Production Sold (126 buo ) 
Government Payment above Development Cost

Total Returns

Total Rice Production (40 bushels per acre) 
Planning Price per Bushel

Costs and Rehurns for 
Under Single Cropping.

per 
per

0.60
0.34

272.51
0.41

LRefers to household labor used in both swamp develop- 
and rice production.

^Refers to household labor used only in rice production 
activities.

1.30
3.44

43.95
5.00

53.69

68.00
252.00

6.20
326.20

Hired Labor
Tools and Equipment 
Seed and Crop Expenses 
Miscellaneous

Net Returns to Household Labor and Management 
Net Returns per Workday of Total Household Labor 
Net Returns per Workday of Production Household 

Laborb 
Cash Outlay Per Bushel of Rice Produced

160 bushels
2.00
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Implicit Costs of Swamp Development

In addition to direct costs of swamp development and

cultivation of rice are

exhaustive develop-an

ment of iniand-valley swamp program.
The first component of implicit cost is the value of

produce from the undeveloped swamp. The raffia palms which

are removed in swamp development are the source of a range

of products including: palm wine, raffia fibref and raffia

palm leaves. Palm wine is popular beverage in the country;

the fibre is important in the rural handicraft industry and

the leaves used in the roofing of houses in whereareasare

suitable grasses are not available.
Another component of implicit cost is the medical cost

treating heal th problems that may be incurred in theof
Parasites thatdevelopment and cultivation of the swamps.

can cause various diseases are found in inland—valley swamps.

for the aversion of farmers to developIn fact one reason

the presence of leeches. Suchinland swamps in the past was

health hazards related to swamp development may be avoided

by the provision of protective footwear and clothing. The

of such equipment and/or the medical cost of treatingcost

health problems must be noted implicit cost related toas an
swamp development and cultivation.

The traditional rice farming practiced on the uplands
permits mixed cropping that provides a variety of foodstuff
for the household. Since the improved cultivation methods

in the ini and-valley swamps r there 
implicit costs involved in planning
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recommended for iniand-valley swamps do not include mixed
cropping, any possible loss of food variety is another implicit

cost that mu st be considered.

The heavy demand on household labor in swamp development

and cultivation may affect other enterprises that were part
of the traditional farming system. In addition to rice farmsf
Sierra Leone farmers have cash crop farms, vegetable gardensf
and If the labor demands of theor yam gardens.cassava
swamp rice farm is such that these other enterprises cannot
be undertaken^ the value of produce lost through the
elimination of these secondary enterprises should be considered

Such costs must be covered by theto be implicit costs.
Howeverr because ofreturns from the swamp rice enterprise.

the lack of data and other pertinent information, this study
did not evaluate implicit costs relative to the returns
from inland rice cultivation.swamp

Returns
The only return from the farm enterprise was the value

160 bushels of husk rice.of rice produced^ which was
selected for use in the farm planThe variety RH2 was

but in actual fact four varieties were used in the 1968 rice
These were Faya, Radin-China-4f RH2 andfarming scheme。

local varieties. Of these RH2 gave by far the best yield and

Sixty percent ofthe highest yield of 58 bushels per acre.
ten farms reported RH2 yields of over 40 bushels per acre.
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The average yield of RH2 in the 1968 rice farming scheme was

38 bushels These results were the basis of theper acre.

40 bushel per acre yield used in the farm pl an.

The selected yield lower than Kargbo1s estimate ofwas

50 to 55 bushels per acre for RH2。 The lower yield is

preferred to discourage any overoptimism with regard to the

Prof stability of the ini and-valley swamp, The selected 40

bushels is the same as the planning yield used inper acre

the Government1 plan to develop the inland-valley swamps.s

The yield of 50 bushels also not used becauseper acre was

in field trials^ such yields only obtained underwere

the other handexceptional management. This studyf on

assumed average managerial ability.

the price receivedof Le 2.00 wasThe planning price

by farmers in the 1968 rice farming scheme for rice sold for
Some farms sold their rice for seed andconsumptiorio

bushelo Because the greatest demandreceived Le 2O 50 per

for rice in Sierra Leone is for consumptionr the possibility
not included in the farm plan.of selling rice for seed was

There are both seasonalrice is not fixed.The price of

For more detailedand market variations in the price of rice.

the behavior of the market price for ricefinformation on
9the reader is referred to Mutti1 s study of staple food cropse

R. Je Muttir Marketing of Staple Food Crops in9 .R. Je Muttir Marketing of Staple Food Crops in 
Sierra Leone. USAlb/University of Illinois^ Urbanaf 1967.
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Table 13 shows that the return per to tai workday of
household labor (household labor used in both swamp develop­
ment and cultivation) was 41 cents. For a long range
assessment of the profitability of the inland-valley swamp
howeverr the relevant return is the returns per workday of
production household labor which was 60 cents.
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CHAPTER V

ADJUSTMENTS IN SYSTEMS OF SWAMP CULTIVATION TO INCREASE

INCOME

A follow-up study by Njala University College to deter­

mine the impact of the 1968 Rice Farming Scheme revealed that
farmers impressed by the increased yields that werewere
obtained a result of improved technology. One implicationas

of this study of swamp cultivation was that those farmers
who willingly provided the labor and who used improved
technologies may have higher income objectives than can be
obtained from

ments in labor efficiency are adjustments that may afford

Double Cropping

twelve month grow-The tropical climate which permits
ing season can be an asset through planned exploitation. The
minimum rainfall in any area of Sierra Leone is about 80

and minimum temperatures are such thatinches per annum#
there is no frost. This environment permits double cropping
of rice, provided moisture is available throughout the year.

such higher incomes。

ratoon crop refers to the second growth of a normally 
annual crop after it is harvested.

single crop of swamp rice. Double cropping, 

ratoon croppingf increase in the size of farm and improve-
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A rice farming demonstration team from Taiwan which has

been in the country since 1964 has successfully demonstrated
that two crops of rice per year are possible. For demonstra­
tion purposes, the team has also cultivated four rice crops

Such intensive system result in higherper yearo an can
incomes that provide a basis for viable rural economy.can a

The higher income potentials of double crop of rice

are obvious from the pattern of labor under the system ofuse
the swampUnder single cropping/one crop per yearo once

development phase household labor wascompleted/was

unemployed in the months of January through April. The
available household labor in these months can be used in the

second crop which can increase family incomeproduction of a
at modest rice yields.even

objectives, double croppingIn addition to the income

promotes permanent cropping which facilitates extension

The future landefforts to upgrade management practices.

pressures caused by shifting cultivation of the uplands can
also be relieved. Shifting cultivation has been inadequate

rice to meet internalin its capacity to produce enough
consumption requirements and has added to the soil erosion
problem. Shifting cultivation can
population density of only 20 people per square mile.

2Bradfield^ p. 265.

at best support a maximum
2
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Sierra Leone has population density of 79 people pera

having the lowest density of 28 people per square mile.

These statistics suggest urgency beyond income objectivesan

for more intense land use farming system.a

Proposed Systems of Double Cropping

Table 14 shows three systems of double cropping of rice

that have been proposed for the swamps of Sierra Leone.

System A and B proposed by the FAO。 Seven dual purposewere

(swamp~upland) varieties used to test the systems in awere

Kenemaz Eastern Province^ in 1.967。swamp near
tried by the Rice Research Station in theSystem C was

Rokupr and the results of that testmangrove swamps near
The most important inference fromare shown in Table 15o

rice varieties field testedTable 15 was that two crops of
produced an annual yield per acre larger than single cropa

of Radin China-4 whichr at the time, was the most suitable

Another result of the test as showniniand-swamp-varietyo

reduction of about 50 percent of yieldin Table 15 was a
in the case of the second crop.

A local farmer in the Northern Province was persuaded
to test system C under normal farming conditions on his farm.
The farm^ because of a lack of water management system.

1963 Population Census of Sierra Leone#j'3
"1963 Population Census of Sierra Leonef 11 

Statistics Office, Freetown., Volo Table 3/ p.
Central

3.

square mile^ with Koinadugu District in the Northern Province
3
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Table 14o

System Activity Month

A 153
153

B 150
153

109C

92
J。 Veenstraf "Land Use Planning--Some NotesSources:

12.

First sowing in nursery 
Harvesting

Including Rice Farming in Sierra Leone/1 Unpublished 
mimeo9 FAO Office, Kenema# May1967;

June 5
July 11
October 28

Approximate 
Duration of 
Crop in Days

Jan,/Feb.
June

Three Proposed Systems for Double Cropping of 
Swamp Rice in Sierra Leone.

A and B: J。Veenstraf “Land Use Planning—Some Notes 
Towards an Operational Programme for the Introduction 
of a Permanent Agricultural Land Use Pattern 
Including Rice Farming in Sierra Leone/1 Unpublished 
mimeoF FAO Office, Kenema, May, 1967; C: HAnnual 
Report of the West African Rice Research Station, 
1963F H Rokuprr Sierra Leone, 1965, Table 19 p. 12.

First sowing in nursery
Harvesting
Second sowing in nursery July
Harvesting Nov./Dec.
First sowing in nursery
Transplanted
Harvested
Second sowing in nursery September 26
Transplanted October 28
Harvested January 28

March/April 
August/Septc 

Second sowing in nursery July/August 
Harvesting December



2340

3350
3050
2900
3090
3110
28 20
2924
2410
2457

52.M.4.3 
52.M.6.1
51. M.4.1
52. M.3.6 
52.M.8.1
Dissi Hatif 
52.M.6.4 
51.M.4.3 
Average
Radin China-4 

(one crop)

2500
2120
2020
2020
2010
1950
1910
1510
2005

850
930
880 

1070 
1100
870 

1040
900 

~955

85

Table 15. Results of Double Cropping•■-Rokupr, 1963.
(Mean yield in Ibs/acre)

drop
Variety 1st 2nd crop Totalcrop

Percent 
in vie

Source: "Annual Report of the West African Rice Research

compared toas

not suitable for double cropping, but his first cropwas
52eM.6o4 produced a yield of 1,770 pounds of husk riceof

750 pounds,The yield of his second crop wasper acre。
adding up to total annual yield of 2f 520 pounds pera

single crop of Radin China-4.which still better than awas
thebeen replaced by RH2Radin China-4 has since as

A doublerecommended variety for iniand-valley swamps.
should therefore includecropping system for these swamps

shorter duration variety. Because the optimumRH2 and a
transplanting period for RH2 is June or July for November

December harvesting, system B proposed by the FAO wasor

4

a 
the first

Station, 1963f" Rokuprt Sierra Leone, 1965, Table 
1, p, 12o

Percentage in yield of the second crop 
crop.

acre
4

"1963 Annual Report of the Rice Research Station.11 
p. 13.

6
6
6
7
5
5
5
0
1

6
5
5
4
4
5
4
4
5
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used in the double cropping budget. The system also permitted

the use of unemployed household labor in January through

April. Of primary importance thereforef was the selection
for a second crop, of variety with a short enough durationa

to complement RH2 in the system.

Relative to duration from transplanting to harvest, the

native varieties have an advantage over improved varieties

bred at the Rice Research Station. Faya has the shortest

duration of 150 days of all the new varieties recommended

for inland This period is too long to fit into aswamps.

double cropping system that includes RH2. Many native

dual purpose varieties andvarieties^ on the other hand. are

have short duration. They used in both swamps andwere

uplands before varieties were bred to suit specific rice
of the country, farmersgrowing situations. In many areas

native varieties in swamps with goodstill continue to use

results.

In recent trials by Njala University College in the

extension farming scheme near the Universityf a local

varietyf Jewulei9 gave the outstanding yields. Table 16

yield results and days of duration of this localshows some

38 bushels per acre.variety. The average yield reported was
The average duration of 110 days fits into the proposed

This duration and thatdouble cropping system quite well.
that the swamp would be under cropof 180 days for RH2 mean
There are also selected varietiesfor 290 days in a year.

from the Far East that might be used as the second crop.
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Table 16.

Plot No. Date Planted Date Harvested Season
(days)

Growing Yield
Bu/Acre

Yields and Duration of Jewulei Variety on Some 
Plots of the Njala University College Demonstra­
tion Farming Scheme,, 1970,

Average

32
57
88
40
49
85

7-5-70
7-5-70
5-5-70
2-5-70
2-5-70
5-5-70

21-8-70
21-8-70
21-8-70
24-8-70
24-8070
26-8-70

Source: Results of Njala University College Extension Staff
Demonstration Rice Farms.

a'No nitrogen-potash top dressing used.

A labor flow statement that fits the selected double
cropping system is shown in Table 17. In the development

recognized that certain operationsof this labor flow it was
for the second crop could not be done before the first crop

Burning of straw for instance, was accordinglywas harvested.
scheduled for June after the dry season crop was harvested.

also obtained by doublingThe total labor requirements were

single crop of rice. The onlythe labor requirements of a

exception in this adjustment was in the case of harvesting
where the labor requirement for the dry crop wasseason
adjusted to crop yields. The addition of the dry season crop
resulted in two peak labor periods in January/February and

Hired labor was required in these two peakin June/July.
labor periods.

138

a a

7
 8
 5
 5
 7
 1

0
 4
 5
 3
 6
 7

4
 4
 3
 3
 3
 3

6 6 8 4 4 3 o 

o o o 1 1 1 1 

1
1
1
1
1
1
 1
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A partial budget of additional costs and returns due

to the addition of the second crop is shown in Table 18. By

allocating household labor according to wage rates as

explained in the previous chapterf it was calculated that

the two crops of rice required 180 workdays of hired labor

at a cost of Le 107.40. The hired labor required for the
production of rice was calculated in thesingle crop ofa

total cost of Le 1.30.previous chapter two workdays atas

The additional cash outlay for hired labor resulting from

therefore Le 106.10 for 178the double cropping system was

workdays of hired labor,

Second Crop on a Four Acrea

Additional Returns:Additional Costs:

2.60
Le 200.00

Reduced Costs:Reduced Returns:
0None一 0-None

Le 152.72

Le 47.28

*HHL refers to Household Labor

Le 106.10
4.72

Le 200.00
152,72

A. Total annual addi­
tional costs and 
reduced return

100 bushels of paddy 
rice @ Le 2.00 per 
bushel

Table 18. Partial Budget for 
Swamp Rice Farmo

B. Total additional 
returns and 
reduced costs 
Minus A 
Net change in 
returns to HHL* 
and Mgt.

41.90
Le 152.72

178 workdays of hired 
labor at an average 
of Le 0.59 per 
workday

Tool costs
Seed and crop 

expense
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Tool Cost: The tools used in the initial development

of the not required for crop production. The toolswamp were
costs incurred by the selected household for the production
of rice are shown in Table 19. It was previously suggested
that these tools had a useful lifetime of two years or two

Although no new tools demanded by the introduc-crops. were
tion of the second crop, their intensity of use in the double
cropping system required the complete amortization of exist­
ing tools in one year or over two crops. The additional
cost of tools or the share of the second crop of tool charges

50 percent of the tool costs of Table 19 or Le 4.72.was

CostTool
Le

LeTotal

The additional seed expenseAdditional, Seed Expense:

Sincefor the second crop.refers to the cost of seed rice
viablef a higher seedlocal varieties of rice may not be as

rate of 60 pounds per acre was budgeted for the second crop.

The additional seed requirement was therefore 240 pounds

of seed rice at a cost of Le 10.00.

Large hoes
Small hoes
Harvesting knives
Matchets
Shovel

Table 19. Tool Costs for Rice Production by a Household 
of Four Adultsf Sierra Leone.

1.60
1,20

. 80
1.84
4.00
9.44
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Additional Rice Bag Expense: This the costexpense was

of rice bags for the additional rice production. The sub­

sistence requirements of the farm household were met by the

first rice Rice bags were therefore needed for 100crop.
bushels of rice from the second crop at a cost of Le 17.50,

Additional Fertilizer Cost: The fertilizer require-
for the firstments for the second crop were the same as

crop and therefore the additional expense for fertilizer

The above arguments resulted in a total addi-was Le 14o40.

tional seed and crop expense of Le 41.90 as shown in the

partial budget.
addition to theSince the second crop was entirely an

existing farming system and did not substitute for any
existing enterpriseno reduced returns or costs are shown
in the partial budget of Table 18.

The additional production from theAdditional Returns:
100 bushels of rice produced bydouble cropping system was

the second This quantity of rice production was basedcrop.
from the secondexpected yield of 25 bushels per acreon an

The average yield of Jewulei in the Njala Extensioncrop.
but results of doubleScheme was 38 bushels per acre;

cropping trials suggested a drop in yields of about 50 per-
The double cropping trials weresecond crop0cent for a

however conducted on mangrove swamps which 12 percentare
The effectiveless productive than iniand-valley swamps.

second crop in inland swampsdrop in yield expected from a
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was therefore assumed to be 38 percent. This adjustment
afforded yield of 25 bushels pera acre or 100 bushels for
the second crop when variety such as Jewulei was used.

The value of this quantity of rice was Le 200。00 which
the only additional return.was This additional return and

the additional costs already computed afforded a net change

in returns to household labor and management of Le 47.28.

Alternative Crop Patterns

An alternative to is the rotationdouble crop of ricea

of other crops with rice. Crop rotation helps maintain soil

fertility and by so doing permits a consistent long-term

level of production.

however demands that certain preconditions be met. These
preconditions refer to agro nomi cf economic/ and sociological
factors that determine the suitability of selected crops for

For instance, one of the oftenthe crop rotation system。
suggested elements for crop rotation systems is a forage
crop. Forages have the advantages of furnishing nitrogen

feedstuffs fortime providingto the soil and at the same
In Sierra Leonethe development of livestock enterprises.

howeverr where rice farmers are traditional1y not herdsmen#
alternative to rice.forages will be difficult to accept as an

A successful crop rotation program
5

5P. Silvestrez 11 Crops and Crop Rotation,1' Agricultural 
Research Priorities for Economic Development of Africa9 Vol. 
3r p. 282.
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Low economic returns per acre and a lack of interest
by Sierra Leone farmers to suggested rotation crops severely
limit the scope of crop rotation system in iniand-valleya

A ratoon crop of rice was therefore selected to beswamps.
the most suitable alternative to a full crop of rice in the
ini and-val 1 ey swamps <» One demonstration farm in the 1968

rice farming scheme harvested Theratoon crop of rice.
yield of 8 bushels per acre obtained by that farm was used
as a guide in projecting yields from a ratoon crop of rice.

Table 20 is a partial budget of additional costs and
There were no addi-returns due to a ratoon crop of riceo

Household labortional cash outlays for labor and toolso

satisfied the labor demands of a ratoon crop。 No additional

tools were requiredo

were riceThe only items that required a cash outlay
bags and fertilizer• At the estimated yield of 8 bushels per
acre, 32 bushels of rice were produced by the ratoon crop

Sixteen rice bags were required foron the four acre farmo
cost of Le 5.60» The fertilizerthis quantity of rice at a

requirement of the ratoon crop was the same as for a full
The additional seed andcrop and the cost was Le 14»40.

therefore Le 20.00.crop expense due to the ratoon crop was
The additional return was the value of 32 bushels of

rice produced by the ratoon crop。 At the price of Le 2.00
The change in netper bushel# this value was Le 64。00。

returns to household labor and management that resulted from
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Ratoon Crop of RiceTable 20. Partial Budget for a
Additional Costs:

Le Le 64.00

20.00
Reduced Costs:Reduced Returns:

0None0None

Le 20.00
Le 44.00

Le 44。00. The ratoon cropthe cultivation of ratoon crop wasa
inrequired suitable moisture conditionslike the double crop

the inland swamp.

in Size of FarmIncrease

toshowed that net returnstwo sectionsThe previous
could be increased by the addi-household labor and management

Assumingor a ratoon crop.second full croption of a
third adjustment that maythat unused swamp remain fallow, a

In addi-the size of farm.increase income is an increment in
alsoadjustment, there mayincome effect of such antion to the

that can offer food rice atin resource usebe improvementan
sector of the economy•lower prices to the nonfarming

0
0

Hired Labor
Tool Costs
Seed and Crop
Expense

A. Total Annual 
Additional Costs 
and Reduced 
Returns

B. Total Additional Returns 
and Reduced Costs 
Minus A
Net Change in Returns 
to Household Labor 
and Management

Le 64.00
20e00

Additional Returns:
32 bushels of paddy rice 
at Le 2.00 per bushel
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A planned increase of one acre at a time will not

acre will require only 92 workdays of labor. This amount of

labor be provided by the farm household between thecan
months of January through Aprilf even though the labor of the

is not used for the development work.women

The labor requirement for producing rice on the new

size of farm (5 acres) was calculated to be about 567 work­

days. Household labor was also adequate for this phase of
the operations without sacrificing timeliness that is neces­
sary for some tasks.

Table 21 is a partial budget of additional costs and
of swamp andreturns involved in the development of one acre

rice cultivation on a five acre farmo
As explained in theAdditional Hired Labor Charge:

hired labor was required for bothprevious two paragraphsr no
production on theacre and ricethe development of the new

There was consequently no additionalnew size of farme
hired labor charge in the partial budgets

In the last chapterr the toolAdditional To。】 Charge:
costs charged to the development of four acres of swamp was
computed to be Le 6。20. Twenty-five percent of this cost

charged to the development of one acre of swamp as thewas
additional tool charge.

6No additional development required for the nursery.

require any hired labor. The development of the additional
6
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Table 21o

Additional Cash Outlays: Additional Returns:

Le 80.00

30.00

Expense

Reduced Returns: Reduced Costs:
None 0

Le 15.28

Le 94.72

The additional seedAdditional Seed and Crop Expense:

and crop expense shown in the partial budget included Le 1.88
45 pounds of seed rice (RH2); Le 3.60 for the fertilizerfor

requirements of one acre of swamp and Le 7.00 for 20 rice
bags for 40 bushels of rice produced on the new acre. There
is also additional cost of Le 25 for miscellaneousan
expenses for the new acre«

Additional Returns: Forty bushels of rice valued at
Le 80.00 was the additional return due to the new acre.

The government payment for each acre of swampnew
developed was Le 30.00. This amount is an additional return
that would not be received if the not developed.new acre was

Le 0
0
1.25
lo55

A. Total Additional 
Costs and 
Reduced Returns

B. Total Additional Re­
turns and Reduced 
Costs 
Minus A
Net Change in House­
hold Labor and 
Management

40 bushels of Husk Rice 
at Le 2O00 per Bushel 

Government Payment 
(Le 30o00 per Acre)

Hired Labor: 
Development 
Production 
Miscellaneous 

cost
Tool Cost
Seed gnd Crop

12.48
Le 15728

Le 110.00
15.28

Partial Budget for Increasing the Size of a Four 
Acre Farm by One Acre
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The net change in household 1 abor and management due to the

new acre of swamp was Le 94。72.

工mproving Labor Efficiency

Swamp rice farming in Sierra Leone depends predominantly
on human laboro It was seen that with some adjustments
such as in double cropping there a high demand for labor.was
This high labor requirement for swamp rice farming created
a need for hired 1 abor to complement available household
labor。 The distribution of available household laboruneven
aggravated the problemo In the case of double cropping.

53 percent of the additional returns were used to pay for

This situationthe additional hired labor requirementso
of improving labor efficiency。 Any adjustmentdemands means

that can enable a unit of labor to accomplish more work in

day than is currently achieved will not only increasea
income but will facilitate the development of a commercial
farming sectoro

One way of improving labor efficiency is the reduction
Thisof the dependence of farm operations on human power.

be achieved by the improvement of existing implementscan
This isor through some form of partial mechanization^

important because a farmer, s ability to make management
decisions and direct factors of production is severely

director and producer oflimited when he acts as both a
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power.

meeting the demand for power.

Improvement of Existing Implements

Attempts in the improvement of existing implements

have, when successful, considerably reduced the labor

requirements for farm operations。 With the African hand

mortar and pestle for instance^ two pounds of husk rice is

this operation by 40 to 60 times. In Nigeria, the

construction of machetes from high-carbon tool steel instead

of cast iron rendered them more durable and efficient for

sharp cutting and digging。 The substitution of the sickle

for the traditional harvesting knives by Njala Extension

staff greatly reduced the time required for harvesting.

Engine Powered Machinery

In Sierra Leonef animal power cannot be considered a
reasonable substitute to human power until sleeping sick-

The next step of mechanization toness can be controlled。
improve labor efficiency will therefore have to be the employ­
ment of scaled down versions of conventional farm tractors.
One such type power unit that has already been tried

Ibid,9 pp. 1-25.

This is because most of his energy will be used in
7

cleaned in four hours« The Asian treadle mortar speeded
8

7
Agricultural Mechanization in Equatorial Africa. 

Institute of International Agriculturef College of Agricul­
ture and Natural Resources® Research No. 6 (East Lansing: 
Michigan State University^ December 31f 1969)9 pp. 1-1.

8
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in the country is the walking-type tractor.

nient one acre of river terrace was

This was a rate of work about 20 times faster than the 25
workdays established to be the time requirement for human
power to complete similar work。 Brushing by such a power
unit was 8 times faster than could be achieved by human labor.

The cost of operating the walking-type tractor was

calculated to be Le 3<»12 per acre for brushing and Le 5.44

per acre for plowing^ These costs included: the fuel

At the evaluated wage rates ofoperator of the machine.

Chapter IV and the established labor requirements for brush­

ing and plowing, the hired labor charge for brushing one

would be Le 3.25 and a similar charge foracre of swamp
The walking-type tractorplowing would be Le 16。25。 can

therefore speed the rate of plowing by about 20 times at a

be achieved by human labor.33 percent cheaper thancost can
While the cost of brushing by the walking-type tractor is
almost the same as by human laborthe improvement in the

of the machine is an advantagerate of work by the use
that suggests its employments

Moses Kapu^ 11 The Rate of Work and Efficiency of Opera-

Kapuf ppo 8-10。

plowed in 10 hours.
10

In one experi-
9

chargef depreciation and repairs and the wage paid to the
11

Q . .Moses Kapu^ 11 The Rate of Work and Efficiency of Opera­
tions of a Land Master 150 Walking Type Tractor When Used to 
Cultivate a Dry Rice Paddy。" Unpublished Project Report. 
Depto of Agricultural Engineering^ Njala University College, 
May 25r 1968r p. 3.

10Assumes an eight hour workday。
1J
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Other similar improvements in work methods may afford

increased incomes and provide a basis for a commercial

agricultural sector. The level of mechanization, considering
the managerial ability and financial position of most farmers
should be modest. If possible the expected costs and returns
that will result from equipment should be considereda new
carefully before a final decision is made to purchase the
equipmento

Test for Research Hypothesis

that by employingThe general research hypothesis was

economic returns could beexisting improved technology.

competitive toobtained from inland-valley swamps that were

returns from traditional farming and selected nonagricultural

opportunitieso

Table 22 shows some indices that can be used to test
this hypothesis. The most important indicator for testing
the hypothesis is the net return per workday of production
household labor input. The return per workday of production
household labor is Le 0.60 under single cropping, Le 0.46

and a ratoonunder double croppingf Le 0o55 for a full crop

The system with thecrop and Le 0.67 for a five acre farm.
lowest net return per workday of production household labor

This low return was duewas the double cropping system.
to the high hired labor requirements of this system in the

Similar returns were Le 0.20 intwo peak labor periods.
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mechanized rice farming areas.
There are however limitations to the net returns per

workday of household labor shown in Table 22. The returns

from the double cropping system are based on double cropping

trials in mangrove swamps. Although adjustments were made

for the productivity differentials in mangrove and inland

swampsf the budgeted yields still subjective. Returnswere
from the ratoon crop are also limited in that they were
calculated on the basis of yields from only one farm. This
study, however^ used higher wage rates for hired labor than

Njoku observed both the upland and in mechanical riceon
In view of thisf it was concluded that thefarming areas.

resul ts shown in Table 22 were better than returns from

mechanical rice farming areas.either the uplands or

The net return per workday of production household

of the four systems oflabor and management from any one
however below the wagecropping in inland valley swamps was

Thispaid per workday of unskilled work in Sierra Leone.

increased to 85 cents in 1969 isf howeverfwage which was
expected to pay for the living expenses in a large town.
The increases in the rate of unemployment in the country
also suggest that this wage rate is inconsistent with the

It alsodemand for unskilled workers in the country.

12.Njokuf p. 158.

traditional upland farming and Le 0.43 in the partially
12
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suggests that the opportunity of working as an unskilled
worker for a higher wage may be remote if not inaccessible
for most people.

Another nonagricu 1 tural opportunity that is competi*
tive to ini and-swamp farming is diamond digging. Income from
diamond diggingr howeverr largely depends on luck. While
there are many unusual stories of financial success in
diamond digging, it is also true that for every success
story there are sad stories of failure. The uncertainties
regarding income from diamond digging puts farming ahead
of it as a reliable source of income. These considerations
and the calculated returns from inland swamp rice farming
confirmed the general hypothesis of the study.
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CHAPTER VI

SUMMARY AND IMPLICATIONS OF RESULTS

Summary

Most of the rj.c.e production in Sierra Leone is from

rainfed uplandso Current knowledge of rice farming in the

country^ however suggests that the inland-valley swamps can

be substituted for the low productive uplands。 A successful
substitution of intensive farming system fora more a

traditional system demands that the individual farm house­

hold realize increased returns for the additional efforts

required.

The hypo thesis of this research was that by the use of
existing improved technologyF increased net returns competi­
tive to returns from alternative agricultural and selected

;:ould be obtained from thenon-agri cultural opportunities
ini and-valley swamps for rice cui t.i vat ion,

The objective of the study was to provide an analysis

of resources^ technology and management practices necessary

atfor successful rice f arming in the ini and-valley swamps
the family farm level® This was achieved through the assembly
of data from technical literature that was pertinent to
successful rice cultivation in the inland-valley swamps.
The kinds of resources^ especially labor used on individual
rice farms were determined® Adjustments that increased the
level of income were also considered.
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The study referred to the relative importance of

rice production in the country<> Rice is the most important
crop in Sierra Leone. It is grown by 86 percent of the
farmers on 700 thousand acres of land。 The annual production
of husk rice is estimated to be about 400 thousand metric
tonso This production is inadequate to meet internal consump­

tion requirements, therefore the government imports 5 to 10

percent of the annual domestic requirements。

foreign exchange that is necessary for riceTo save
imports^ the government is determined to increase rice
production through a program of development of ini and-valley

estimated to obtain the highestTheseswamps o areswamps
yields among the various rice growing situations in the country.

ThisThey are also widespread in al 1 regions of the country.

enables the involvement of local farmers in their development

without any relocation of interested producers, Necessary

also be easily used in inland swamps fortechnologies can
improved rice production。 Inexpensive bunds can be used
for water management that is essential for successful rice

Since^ unlike other rice growing areas in thefarming.
not subjected to the vagariescountryF inland swamps are

of climate, permanent cropping is possible®
In addition to increasing rice production, the develop­

ment and cultivation of inland swamps will hopefully provide
realistic alternative or supplement to upland farming anda

the basis of a viable ruralprovide economy.

strategy to increaseinland-valley swamps in the government5 s
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The study reviewed physical and environmental factors
that are essential to swamp rice farmingo The high rainfall
in Sierra Leone and the warm climate were both evaluated
in the context of swamp rice farming。 The soils were
deficient in some essential nutrientso The structure of the
soil is however of less significance when rice is grown under
flooded conditions. The need of fertilizer use and an
efficient water management system that would permit flooding
to partially compensate for the inferior soil quality was
noted in a general management plan for inland swamps.

Experiments in Sierra Leone have shown that inland
swamps are responsive to nitrogen and P90R, The results
of such experiments indicated the use
each of superphosphate and sulfate of ammonia per acre of
swamp as the economic dosage of fertilizer,

Water was considered to be the most important factor
in rice production. A system of bunding was therefore used
for water management. A volume of 27 thousand gallons of
water per acre per hour was used to determine the dimensions
of the drainage system for efficient water control. For a

a maximum width of sluicewater catchment area of 40 acres#
of 10 feet in combination with a height of 16 inches of water
could allow a rate of flow of 1119 gallons of water per
hour for efficient water management by the selected bunding

The bunds were constructed from local materials.system.

2 5
of one hundred weight
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Other cultural practices important in swamp rice culture
proper seed rice processing^ nursery preparation andwere

transplanting。Vi able seeds reduced produc tion costs per

bushel of rice®

The two kinds of nurseries used in swamp rice culture
are the wet and dry types o The nursery should be well pre­
pared and plowed to depth of 6 incheso About 350 squarea
yards of nursery space provided the seedlings required for
transplanting an acre of swamp<>

The value of transplanting is not understood by most
farmersf especially when the high labor requirements are

The process however affords the seedlings a head-no ted.
start over weeds in well puddled swamps. It permits the
raising of healthy seedlings in the nurseryo Transplanting
also permits easy weeding and optimum plant spacing,

The key element in the determination of the profit-
the establishment of the laborability of inland swamps was

requirements for both swamp development and rice production.
It was also necessary to develop a schedule of monthly labor
requirements for the rice enterprise。 This helped to fit
the intensive swamp rice farming system into the existing

schedule provided a measure ofactivity calendar. Such
In a lowthe quantity and monthly hired labor requirementso

income economyr where a class of landless laborers is lacking.
and where funds are not readily available to pay for hired

of monthly labor requirements may belaborf a measure
critical to the success of a farm plan.
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Labor requirements were separated into the swamp develop-
inent phase and the swamp cultivation phase. Development
operations were performed only once for a given swamp and
their cost represented an investment that increased the
value of swamp. Swamp cultivation tasks on the other hand
were performed each time crop was produced.

In the establishment of the labor requirements for both
swamp development and cultivationf the labor records of the
1968 Peace Corps Rice Farming Scheme were carefully evaluated.
The various records reported a wide range of labor use for
similar taskso This called for some subjective judgments
in the establishment of labor requirements. The quality
of farm records, difficulties of performance and the nature
of individual tasks were also considered in establishing
labor requirements.

The labor required for developing acre of swampan
established to be 94 workdayso Seventy percent of thiswas

requirement was for bunding and stumping. The production

established to be 133.5of rice on one acre of swamp was

workdays. This labor was primarily for plowing, puddling.

transplanting9 weeding and harvesting^

The labor requirements for swamp rice farming can be

obtained from many sources。 Because of the subjective and

sometimes arbitrary arrangements for obtaining farm laborr

only household labor and hired labor for which cash wages

the farm plan.were evaluated for use in Thepaidare

household labor supply depended on the size and composition
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of the household. A household of seven was assumed. The
composition of the household was established to include^
two adult males, two adult females^ and three school age
children,. The entire household was estimated to be avail­
able for 1000 workdays in the This total availableyear.
household labor unevenly distributed throughout the year.was
In those months when available household labor was inade­
quate to meet farm labor requirementsr hired labor was
employed to complement household labor•

The profitability of iniand-swamp rice farming was
determined by the use of budgeting techniques. This
included the determination of the components of total cost
and returns from the farm operation。 Rice production costs
included labor costsr seed and crop expense and tool costs.
Because the return to household labor and management was
assumed to be the factor to be maximized^ the labor costs
used in the budgets referred to cash outlays for hired labor
onlyc

Cash outlays for hired labor were determined after
the evaluation of various wage rates for various tasks。
To accurately determine the profitability of rice production
relative to alternative opportunitiesf the costs were
separated into development costs and rice production costs0
This was done because development costs were subsidized by
the Government and were incurred during the first year the

was cultivated.swamp
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The total cash outlay for developing typical swampa
rice farm (which was assumed to be 4 acres) was Le 113.80,

92 percent of which was for hired laboro The only other

component of development cost the charge for tools andwas

implements. Government payments of Le 30,00 for each new
of swamp that developed were used to retire theacre was

entire development cost. The payments were made to promote
of improved technologies.swamp development and encourage use

Part of the surplus of Le 6O 20 of government payment over

total cash outlays for development were allocated to miscel­

laneous expenses in rice productiono

four acre farmCash outlays for rice production on a

computed to amount to Le 53.69, 80 percent of which waswere
for seed and crop expenses. The other components of this

for tools and hired labor.outlay were
The total returns from a four acre swamp rice farm using

recommended technologies was Le 326.20。The total net return
Le 272.51 and the net return per workday of householdwas

labor was Le 0.60.
this netAdjustments that were evaluated to increase

return included double cropping, ratoon cropping, increasing
the size of the farm and improvements in labor efficiency.
Double cropping on a four acre farm using RH2 and a shorter
duration local variety such as Jewulei resulted in a net
increase to household labor and management of Le 47.28. The
additional return to household labor and management from the
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second crop was Le 200,00。 Fi fty-three percent of this
return was used to pay for the hired labor used which was
higher for double cropping than for any other system considered.

Because of economic? and other limitations, a ratoon crop
of rice was considered to be the best alternative to a full
crop of riceo A ratoon crop of rice did not require any
additional hired laboro The total return from a ratoon crop
was Le 64.00 which afforded a net increase in returns to
household labor and management of Le 44®00o

A planned increase of one acre in the size of farm did
The development of the newnot require any hired labor。 acre

was scheduled for a period when household labor was unemployed.
Government payment of Le 30,00 for developing the new acre

The net increase toalso retired the development costs。
household labor and management due to an increase of one
acre in the size of farm was Le 95O97,

Enough data were not available for an accurate deter­

mination of the income effect of the improvement in labor

Literature was however cited to show howefficiency.

improvement in existing implements speeded up farm operations

in both Sierra Leone and other parts of Africa, Considering

the financial status and managerial ability of these farmers,

only modest levels of mechanization should be considered

to complement human power. One such piece of equipment is

the walking-type tractor which, according to field trials

speed up plowingin the river terraces of Sierra Leone, can
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by abou t 20 times and brushing by abou t 8 t j over workmesp

achieved by human power aloneo

The general hypothesis of the study that by usingv/as

existing technologyF econom.i c returns tha t. were competitive

to returns from Traditional, f arm i ng and sei e:: t ed non-

agricul t.ure opportuni ties coul d be obtai ned from inland­
valley swampso The i ndex used to test this hypothesis was

the net return per workday of production household labor.

This index was Le 0o 60 for a four acre i nJ and- swamp rice
farm under single croppingj Le 0o 56 for fu.l 1 crop plusa
a ratoon Le 0o46 for a four ra farm under doublenop;
cropping and Le 0。65 for a five acre farm under single
cropping。

The net returns per workday of household labor and

management from any of the four systems of rice cul.tivation

thus higher than similarin the iniand-valley swamps were

returns that are obtai ned from tradi tional upland rice farm­

ing and from the parti ally mechani zed rice farming area.

and Le 0o43 for the partially mechanized rice 士arming areaso

c u I. tivation were neverthelessReturns to iabor i n swamp
below the wage rare of Le 0,85 per workday or unskilled work
paid by the MANR? N j al a University College and other
institutions hiring agricultural workers。 The recent
increases in unemployment in rhe country however suggest
that this 1 ar ter wage rate is unrealistic with respect to the
demand for unskilled workers,

Estimates from studies were Le 0°N0 for upland rice farms
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Another non-agricu 1 t.ura 1 opportunity that evaluatedwas
an alternative to inland-valley swamp rice farmingas was

diamend digging. The uncertainties regarding income from
this source however subjects it to inferior position as aan
reliable source of income.. The calculated returns from rice
farming in the inland swamps and the shortcomings of alter­
native employment opportunities confirmed the general
hypothesis of the studyo

ImpLioations of Results

The economy of Sierra Leone is predominantly agrarian.
A logical approach to the economic development of the country
should^ under these circumstances9 give priority to agricul-

Since rice is the staple food in thetural development,
countryr it is the basic crop to which Sierra Leone farmers
are most strongly attached., The government1s plan to achieve
self sufficiency in this important cereal is therefore a
step in the right direction. It will be difficult to inspire
support for other development projects when people still
worry about how their next meal will be obtained.

An increase in rice production that can guarantee
enough of the basic food crop for all people at modest

will also result in aprices surplus of energy and funds.
Such surpluses in addition to the increased rural income
that can be obtained by an increase in rice production can
be invested or utilized in projects that can sustain economic
growth.
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The profitability of the iniand-valley swamps as
established in this study therefore confirms the prudence
of the government1 s pl an e The high labor requirements of
swamp rice farming particularly in peak labor months limits
the scope of adjustments that promote a commercial level of
pro duct io no This suggests the need of public support in the
improvement of labor efficiency through partial mechanization
of rice cultivation^ The profitability of inland-valley
swamps largely depends the improved technologies used.on
The current enthusiasm of farmers to cultivate inland­
valley swamps should therefore be sustained by an extension
support that the availabili ty and continued usecan assure
of such ■technologies.

Limitations of Study

A major limitation was the nature of data used。 None
of the 21 farms in the sample kept complete records on all
details of both development and cultivation, The lack of
some details can be related to the unfamiliarity of the
record keepers of rice farming^ working habits of hired
laborers and to other difficulties that, are characteristic

1in the determination of labor inputs j.n tropical agriculture.

Development in Africa. Volo 3, p.277.
】R. Chabrolinf HThe Study of Labor Inputs in Tropical 

Agriculture,n Agricultural. Research Priorities for Economic
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The first of these difficulties was the he terogenei ty

°f the environment which posed problems in the comparison of

similar taskso Plowing labor requirements were influenced

by dryness of swamps which varied in different Weedareas.

density different amongst： swamps and affected weedingwas

labor requirements« Harvesting labor requirements vary with

the size of the harvest which depended the quality of soilon
fertilityo

In addi tion t.o the probl em of heterogenei ty was a lack
of definition for farm operationso Some records combined
puddling and plowing labor inputs。 Others reported labor
used for nbrushing and land preparation" which included
several tasks ranging from clearing through plowingo These
practices made it difficult to accurately determine the labor
requirements of some tasksf and to compare the labor input
of one farm to those of others.

also not homogeneous,The performance of hired workers was
cannot be compared to thatThe work of an ablebodied young man

Since the age^ sex。and vigour ofof an old man or woman.
hired workers were not evaluated^ adjustments were not made
for variations in work performance Work performance in
the tropics can also be affected by the time of day. Work
that was accomplished in the cool morning would be difficult
to accomplish in the hot afternoon. The lack and avail­
ability of food for workers could also affect work performance*-
Since the influences of such factors were hard to measuref
the accuracy of the labor records were, to the extent of
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these influences limited,
The unit of measure^ the man-day^ which was used in

the records also added some limi tations. Theoretically, a man-
day refers to work done by an able-bodied man in an eight

hour day„ The records however showed that in some farms and
for some taskswork was not actually continued for eight
hours each day。 This study therefore used the workday which
did not imply an exact time measurement of work.

In addition to the difficulties in establishing labor
coefficients^ the small size of sample added to the problem

large number of observationsof measuremento The average of
might tend to eliminate biases since the inaccuracies cancel

The divergent range of labor inputs reported forout.
similar tasks in a sample of only 21 farms required further
analysis by the researcher.

Only two of the 21 farms in the sample were in the
The Eastern Province has the largestEastern Province。

acreage of inland-valley swamps and is the geographic area
in which past technical information has been generated,

to the applicability of theThis raised the question as
results of the study to any given region in the country.
This question will only be answered by further resarch to
test the results of this one,

Also the study did not consider the economic effects of
exhaustive development of iniand-valley swamps whichan

involves the complete removal of all raffia palms. Raffia
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palms are the source of the ra±r i a f :i bre whi ch i s important
in the rural handicraft industry; palm wine, which is a
popular beverage in the country and palm leaves that are
used in the roofing of houses in areas where sui table
grasses are no t aval 1.ableo Data on which the study was
primarily based were also for the first year of operations
of the 1968 Rice Farming Scheme。

These limi tat ions shoul d no t disrai ss the usefulness
of the study which initi al attempt to determine thewas an
profitability of i ntens!ve system that is recommendeda more

to subst1tute for trad!tional farming methods□ Instead^
they point to a cautious use of the results and a need
for follow-up studies that will eventually result in an
accurate Farm Management Manual for rice cultivation in the
ini and-val. 1 ey swamps of Sierra Leone,
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