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A NOTE ON TERMINOLOGY AND UNITS

Most numbers that are considered useful for comparative
purposes are presented in metric units and in U. S.
dollars.

In this report, one U, S. dollar equals:

250 CFA francs (Dahomey, Ivory Coast, Niger,
Senegal, Togo, and Upper Volta),

1 Cedi (Ghana),

1 Dollar (Liberia),

0.42 Gambia Pound (1 pound = $2.40) (The Gambia)

0.30 Nigerian Pound (1 pound = $2.80) (Nigeria)

0.83 Leones (1 Leone = $1.20) (Sierra Leone)
Paddy is what Americans call "rough rice". Upland
refers to rain-fed culture; swamp, to culture where
rice stands in water during much of its life and the
farmer has little or no control over the water level;

irrigated to situations where the farmer has water
control.



Section One: REGIONAL REPORT

RICE IN WEST AFRICA
JE&!&EE_?EEERENCE LIBRAFY
INTRODUCTION

This report presents thz findings and conclusions of a fact-finding

and diagnostic study of ‘the rice economy of 11 West African countries ---
Dahomey, The Gambia, Ghana, Ivory Coast, Liberia, Nigeria, Niger,
Senegal, Sierra Leone, Togo, and Upper Volta. The study was conducted
during August and September 1968, under a grant by the United States
Agency for International Development (A.I.D.).

The Team had eight economists and agronomists from the United States
Department of Agriculture (U.S.D.A.) under the leadership of an
A.I.D, specialist in African agriculture. Acknowledgment is hereby
given to the information and logistical assistance received from
host government officials, farmers, representatives of international
assistance organizations, and United States Missions located in the
11 countries.

The purpose of the study was to gather more comprehensive and up-to-
date information than was previously available on the nature of
obstacles inhibiting increased rice production and marketing in

West Africa. Despite apparently favorable ecological conditions for
indigenous production of rice, the region has been importing rice

in increasing volume to meet growing consumption demands. Many
studies have been made of one or another aspect of the rice situation
in West Africa. The Team took advantage of these resources to check
its own conclusions and to incorporate many of the previous findings
into this report. Of the countries investigated, Liberia and Nigeria
received less coverage than the other nine. Liberia had been studied
in depth by an A.I.D./U.S.D.A. team in early 1968. Nigeria which
was disrupted by civil war, had a great deal of documentation on its
rice situation.

The results of this study will provide guidance to the United

States and other governments and to international development
organizations interested in the establishment of a regional rice
production and marketing project for West Africa. Section one of
this report first presents an overview of the main problems and th2
related opportunities offered for regional solutions. The detailed
findings follow. Then come suggestions, first, on specific objectives
for coordinated regional approaches and, second, on specific actions
that can be taken unilaterally by countries before a regional program
becomes effective or even without assistance from a regional program.
Section two contains reports for each of the 11 countries. An
appendix to section one offers a very rough approximation of the cost
of producing rice in certain of the countries.



SUMMARY OF CONCLUSIONS

_.The Team found ample areas well suited to rice production and

identified gituations where techniques could be substantially
improved with consequent increases in yields.

At present production and marketing costs, West African rice
is not competitive on the world market and cannot compete with
imported rice in most of West Africa. However, the adoption
of better techniques both in production and marketing could
change this situation and might give West Africa a comparative
advantage in the market place at least for its own needs.

Consumption is growing rapidly, particularly in cities. Part
of this increase is met through rice imports.

These circumstances justify a nodest effort to improve the
efficiency of the West African rice industry to enable local
production to compete in price and product acceptability with
imported rice. Such an effort should be tailored to fit the
problem and must recognize the relative priorities of rice
development and of other agricultural opportunities in each
country. The justification for an effort on rice lies in the
sizeable foreign exchange being expended for imports plus the
evident opportunities to apply proven technology which would
represent substantial advances over technology now used.

While primary effort on rice needs to be applied through
national programs, many actions are amenable to regional
approaches as follows:

- Research on the techniques and economics of production and
marketing; on varieties, fertilizers, soils, pests and
diseases, tools, and labor efficiency; on the facilities for
drying, storage and processing.

- Technical Advisory Services to disseminate the findings from
research; to advise on extension, price policies, milling,
storage, marketing, and other factors which have been researched
adequately for initial application.

- Training of country scientists, extension specialists, and
personnel concerned with policy and administration.

- Seed Multiplication of a small number of proven varieties to
make available breeder and foundation seed stocks for country
multiplication and distribution to farmers. Fruitful steps
could be taken immediately to provide farmers with pure seed
of certain presently available varieties.




6.

A regional rice center should be established to coordinate
research, training, and advisory services that will benefit

countries desiring to utilize the results in national rice
programs.

Obviously, the fundamental stimulus for increasing rice
production must be the provision of an overall incentive to
individual farmers that will bring forth the production volumes
required by each country. In a number of countries, particularly
Ivory Coast and Nigeria, such incentives are present and sig-
nificant quantities of rice are produced for market.



REGIONAL FINDINGS

Background

West African countries recently have been spending about $50 million
a year to import rice. Demand has outstrippa supply under existing
production and market conditions. Upper-income consumers, largely
in cities and towns, have accounted for most of the increase in
consumpiion by replacing other, cheaper staple foods with rice. The
$50 million of foreign exchange allocated to fill this new demand
may serve to brake overall economic development.

This does not necessarily meanin every case that rice imports are
unsound economically. It has heen suggested that the importation
of rice frees farmers to grow more profitable crops; also, that the
stimulation of high-cost local rice production might succeed at

the price of interfering with the expansion of crops with higher
economic returns.

The 11 countries studied represent a variety of rice situations.

In some, rice is the major staple; in others, it has minor importance.
Varying degrees of national self-sufficiency in rice are represented
but all have imported some rice during the last five years.

Their combined land area is equal to approximately one-third the
continental United States, and the combined population is about 85
million, of which about 50 million are in Nigeria. Total rice
production amounts to about 1.5 million metric tons of paddy
(called "rough rice" in the U.S.) on about 1.3 million hectares.
Nigeria and Sierra Leone are the largest producers, accounting for
one-half of the total. Senegal imports two-thirds of its rice
supplies and accounts for one-half of all the imports into the 11
countries.

Several countries have rice programs under way with varying degrees
of effectiveness. All countries have received assistance from one
or more foreign donors. These efforts, however, generally have
been piecemeal and have not solved the rice problem for any country.

Our findings confirm earlier suggestions that some obstacles to
increased rice production can be dealt with most efficiently and
expeditiously through coordinated regional approaches. None of the
countries individually has the capability to mobilize the research,

training, and specialized expertise necessary to address all of
the critical factors.



The Team has attempted to look at the regional rice economy as a
whole and to treat it as a system. In general, we focused on the
possibilities of increasing rice production at reasonable cost,
adapted to the conditions peculiar to each country.

Note should be made of the paucity of information on many key
factors of rice economics. This deficiency was espccially evident
for production volume and costs. Therefore, many of our findings
are inferences based upon first hand observations and talking with
knowledgeable people. Yet this deficiency, in our opinion, does
not detract from the validity of our main conclusions and, in fact,
emphasizes the need for definitive research under a regional
project.

Trends

Local production has not kept up with the new demand for rice, but
it has managed to meet much of the demand. For the most part, this
has been done by expanding acreages using traditional techniques.
For example, most of the expansion in Ivory Coast production, which
has increarsd an average of 7.5 percent annually for 15 years, was
achieved in this way. Although land is not scarce, the production
of rice for sale has demanded more labor and a marketing system
that did not exist previously.

More or less traditional cultures have responded relatively
satisfactorily to meet the increasing demands for rice in Nigeria,
Sierra Leone, and, to a lesser extent, in Ivory Coast. By contrast,
most of the new demand in Senegal, Ghana, and Liberia has been met
by imports.

Reasons for thé failure of local production to respond are not always
clear. 1In Ghana, producers in the north sell parboiled, hand-milled
rice, while the consuming cities of the coast demand unparboiled,
white rice. In Liberia, the cities prefer parboiled rice, but the
up-country product is hand-milled and not parboiled. Moreover,

roads are scarce and transport is expensive.

The failure of Senegalese production, particularly in the Casamance,
to meet urban demands is harder to explairn. Farmers apparently
have found it more lucrative to grow peanuts just as many farmers
in Liberia and Sierra Leone have found non-agricultural alternative
employment preferable to rice-growing.



TABLE I

PADDY RICE PRODUCTION IN WEST AFRICA - 11 COUNTRIES

Sierra Leone
Nigeria
Ivory Coast
Liberia
Senegal
Ghana

The Gambia
Upper Volta
Togo

Niger
Dahomey

Total

1962/63  1963/6L  196L/65 1965/66  1966/67 1967/68 (Est.)
(Thousand Metric Tons)
330 330 310 1,00 390 4,00
330 400 350 350 1,00 385
219 250 250 250 27U 300
5 o e i s
106 110 110 122 110 137
33 b3 1 29 h2.5 L3
31 37 37 35 33 36
25 3k 36 3L 35 35
23 28 17 20 23 25
10 12 12 12 19 27
1 1 1 1.5 1.5 1.5
1288 1425 1348 143k 1481 15)2

(Source: U.S.D.A./E.R.S., U.S.A.I.D.'s; some adjustments by Study Team)



Not all increases in production are the result of farming more land
using traditional methods. Sierra Leone and Nigevia have made pro-
gress in increasing yields from upland and swamp rice-growing. At
present, Ivory Coast is engaged in diffusing a promising formula
for improved upland culture. Indications are that these methods
substantially improve the efficiency of rice-growing. While the
improved upland system in Ivory Coast does not reduce the amount

of labor needed to grow a ton of rice, it makes it possible to use
cleared land longer and thus increase the efficiency of investments
in land development.

VMethods

Production within the region has not expanded enough to meet the
increased demand of the past two decades, even though constantly
rising world rice prices (up to early 1968) should have made rice-
growing more” lucrative. In part, this is because in many localities
rice is produced almost exclusively for family consumption.

Existing production takes a number of forms. The dominant method,
which accountsfor atleast two-thirds of the ll-country production,
is upland culture. It is practiced in areas where rainfall is

heavy and regular for at least five months. Practices involve

land clearing, direct seeding and little weeding; then turning

the land over to other crops; and finally abandoning it for long
periods as natural fertility declines. A more extensive description
of this form of culturc may be found under production techniques

in Ivory Coast and Sierra Leone country reports.

In areas of lesser rainfall, traditional rice-growing can be practiced

only in poorly drained bottom lands, and then only in flooded areas,

as rainfall becomes insufficient to grow upland rice. Farmers

growing rice in these areas may have good knowledge of local conditions, but
they have little or no control over the water level and are at the

mercy of the unpredictable rainfall which may submerge crops during

part of the growing season.

The cultural situvations just described are referred to as swamp rice
whether the plant is grown along a river bank or in a sink that fills
periodically with water. Particular situations are described in the
reports on Sierra Leone, Upper Volta, and Niger. Probably, abouu
one-fourti: of the production of the region comes from swamp culture.

The area of modern irrigated rice production is small. It is confined
almost entirely to the Taiwanese demonscration farms that have been
established in most of the countries. In nearby Mali, the French
developed a sizeable area under controlled irrigation to produce

rice for export to Senegal. The French also established a large
irrigated project in northern Senegal. Neither project appears to

be economically successful.



The interest in irrigated rice in West Africa today stems largely from
the Taiware®demonstrations. Since 1961, Taiwanese technicians have
been demonstrating how to grow irrigated rice using the transplanting
and other techniques developed in land short Asia. In 1968, the
government of the Republic of China had over 200 technicians in nine
of the 11 countries studied. They are moving into extension phases

in some countries.

The Taiwanese have stressed yields per unit of land in a region where
land is not scarce. It is alleged that the heavy input of labor
required to grow rice by the irrigated, transplant method has caused
West Africans to reject this system. It is true that production
with controlled irrigation accounts for only a minor share of the
total production, that few African farmers have adopted the
technology, and that they continue to need technical assistance in
the irrigated system. However, findings indicate that some African
farmers are learning irrigated techniques quickly, and that the
recurring costs for growing irrigated rice are probably lower than
for other methods commonly used. Even in irrigated rice, labor is
the principal input. More laber is used per unit of land under
irrigation than under traditional systems, but no more labor is
involved per ton of rice. (See comparison of techniques in Ivory
Coast report.)

While irrigated methods are competitive on the basis of recurrent
costs, preparation of land for irrigation does involve considerable
capital cost. In Ivory Coast, thede cousts were low enough to be
written off against the increased production generated in ten years.
In some areas, however, the capital costs are probably so high as

to render the operation uneconomic. Designation of land for irrigated
culture should be highly selective and subject to thorough feasibility
analysis.

Another irnovation is mechanization of upland and swamp cultures.
Application of power-driven machines to various operations is being
tried or practiced in Sierra Leone, Liberia (LAC - Uniroyal), Senegal
(5.A.E.D.), and Ivory Coast (MOTORAGRI). In general, these schemes
to date have been either unprofitable or more ccstly than alternative
technologies.

Varieties

Many varieties of rice have been introduced into West Africa and testra
for commercial production. Field observations lead to the conclusion
that varieties are badly mixed and little rice that can be classified
as pure is being commercially grown. Mixed varieties have created
prodvction, milling, and marketing problems:

- Mixed varieties of uneven maturity date result in uneven ripening.
Some over-ripe grains shatter before harvest or suncheck, and the
result is milled rice of low quality. Other greins are immature
and result in low yields per acre and a low milling outturn of
chalky rice.



- Milling of mixed varieties is inefficient becaus2 of differences in
seed size, shape, and hardness. This lowers the milling outturn and
decreases the mill capacity.

- Mixed varieties lower field yields of paddy rice, delay the harvesting
period by waiting for the late maturing varieties to mature, and also
lengthen the period when rice is subject to bird and rodent damage.

- Rice of mixed varieties often is not attractive to the market.
Especially objectionable are the frequently observed red kernels.
If locally produced rice is to compete with imports in the urban
markets, it is imperative that a well milled, uniform product be
produced.

Diseases and pests

The Team observed that bacterial leaf blight,, helminthosporium, and
rice blast disease are present in West Africa. Certain virus diseases
also were observed but were not identifiecd specifically. Insects
birds, and other pests are present, especially rice stem borers.

White tip wes observed, which points to the presence of nematodes.

Tools and eqguipment

Most West Africa rice farmers use o1ly all purpose axes, hoes, and
knives as implements for rice oper:.tions. These tools should be
improved and supplemented by picks shovels, sickles, scythes, hammers,
chisels, saws, and simple harvesting machines. At present human
labor provides nearly ail the pcuer.

In one Ivory Coast locality, i¢ takes about 28 days for one woman to
cut one hectare of rice, one stalk of rice at a time. Still less
efficient harvesting ‘ras reported in other countries. The Taiwanese
have introduced a small hand sickle which greatly speeus the harvest,
permitting the cutting of a whole ciump of rice stalks at one time.
Using this tool, a woman might be 2ble to harvest one hectare in five
days.

Simple machines like foot pedal rice threshers, knapsack sprayers,
and emall, power rice hullers have proven useful where they have been
tried. 1In only a few instances has any country set up a program

for introducing these machines on a broad scale.

Oxen power has proved feasible in several local areas and could he
used more widely.

Health hazards

While the human disease risks from working in stagnant water are an
apparent inhibition to the adoption of the irrigated system, these
risks can be controlled. (See Ivory Coast, Niger, and Upper Volta
country reports).



Costs and rice prices

Data on West African rice production are not sufficient to permit
other than general statements on production costs. The Team was
able to gather data upon which to base a few local comparisons of
different techniques. (See production techniques sections for Ivory
Coast, Nigeria, Sierra Leone. Upper Volta, Niger, and appendix).
Costs even using the same techniques vary greably from place to
place, even within countries. Labor is the chief input, and few
studies of days or hours of labor expended have been conducted, let
alone studies considering trade-offs of labor between rice and other
crops and the effects of seasonal work bottlenecks.

The accuracy of even the meager available data 1is of ten suspect.
The figures collected are no morz than orders of magnitude. These
data seem to indicate that (1) recurrent production costs for irri-
gated rice are as low as or slightly lower than those of other
methods, (2) mechanized cperations raise the cost, (3) improved,
hand-labor upland methods reduce the cost per unit of output, and
(4) land-clearing by hand is cheaper than by machines.

Whatever the true production costs may be, prices being paid for
paddy (in conjunction with other incentives) in certain areas were
gufficient to stimulate farmers to increase production and
commercialization. Official prices for paddy wcie quite uniformm
rangiag from 6.6 cents per kilogram in The Gambia to 8.1y cents per
kilogram in Senegal. However, the prices the farmer actually re-
ceived were another matter. They ranged from L cents per kilogram
in Senegal right at'ter harvest to 1l; cents per kilogram in certain
instances in Upper Volta.

The most effective government price program seemed to be in Ivory
Coast. There the government buying price was probably below the
free-market price for most farmers, but the assurance that farmers
could actually sell at the official price has spurred production.

Producer prices in West Africa are comparable to those in countries
which sell rice without subsidy on the world market; higher than in
Burma, but lower than in the United States and Italy. However,
given the present state of milling and high transport cost, paddy
bought in West Africa at the present prices cannot compete with
imported rice in West African cities. The retail price for the
most common type of milled domestic rice in cities ranged from

$180 to $250 per ton including subsidies. Temporarily, to liquidate
stocks, the Niger price has been dropped to $1LO per metric ton.
The imported grade most commonly sold (25 percent broken) was
priced, cif West African ports, at about $165 per metric ton.

10



TABLE IT

PRICE OF PADDY RICE IN WEST AFRICA, 1968 - 11 COUNTRIES

Received by Farmers

Official Actual Range Remarks
(U.S. Cents Per Kilogram)
Dahomey - - Practically none marketed
Gambia 6.6 L.h - 6.6
Ghana 7.5 9.6 -10.8 At local market towns
Ivory ,
Coast 8 7.2 -12. At farm, anywhere in

country. Practically
none marketed. Hand-
milled parboiled -

11-7 - 1)4-3-

Liberia None 5.9 - 6.21/

Niger 6.8 6.8 -8 In 1968, GON bought
above official price to
capture larger share of
paddy hand-milled,
parboiled.

Nigeria - - No information

Senegal 8.Lh L - 10 "Black market" exists.

Sierra

Leone 7.25 At buying stations,
average of 20 kilometers
from farm.

Togo 9.2 - 9.6

Upper

Volta 7.6 7.6 - 1L Government buyers pay

more than official price.

E/ No paddy is marketed in Liberia. Figure is derived from price of hand-
milled, parboiled rice by deducting 5.8 cents/kilogram for parboiling and
pounding, with 68 percent outturn. ,
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TABLE IIT

RETAIL PRICES OF MILLED RICE IN WEST AFRICA, 1968 - 11 COUNTRIES

(U.S. Cents Per Kilogram)

Common Grads, Milled Rice Brown Rice Other
Dahomey 23 - 25 (25% broken) - higher quality to
30 cents for L% broken
The Gambia
Ghana 20.7 - 26 16.5 (pérbdiied
in north)
Ivory
Coast 22 (25% broken) cu. 16
Liberia 23.7 (parboiled) : small lots - 29.3
local milled parboiled
21.5 - 22.6
Niger 1 1/ 1} mixed hand-milled parboiled
from 18 to 32, 8t0 8.8
broken
Nigeria - - -
Senegal 22 - 2 , 100% brokens for minimum
of 18 cents
Sierra
Leone - - -
Upper
Volta 20 (25% broken) 1L 1L cents brokens
26-8 cents imported
milled

1/ "Normal" price is 18 cents; see country study.

12



Consumgtion

The West Africa rice problem stems from the need to meet local require-
ments. For the moment, exporting rice from or within the region is
not being considered. As the accompanying map shows, rice consumption
throughout the region is unevenly distributed.

Rice is not the region's leading staple food, ranking well behind yams,
manioc, sorghums, millets, and cooking bananas. Yet it is the largest
source of calories for a part of the region and demand is increasing
elsewhere. T.ice consumption can be divided into two categories:

- Rural consumption in the heavy rainfall areas where rice has long
been the staple food, and

- Consumption by middle and upper income groups in urban centers.

Of the 11 countries, Sierra Leone, Liberia, The Gambia, parts of
Senegal, and Ivory Coast, lie in the rice-staple zone. Here, high
rainfall throughout much of the year and acidic soils make upland
rice culture relatively attractive. 1In this zone, rice has been
the chief food crop since men began to give up a life of hunting
and gathering to begin cultivated cropping. Population pressures
upon the land are low, and bushfallow cropping or "shifting"
cultivation is practiced. ’

In the traditional rice zone, the average yearly consumption is
over 100 kilograms per person. There is little current votential
for increases in consumption per capita. Most families produce
the rice they eat. Consumption is growing at about the same rate
as population (2.6 - 3 percent per year). In the Ivory

Coast, total consumption has increzsed at the rate of 10 percent
a year for the past two decades.

West African cities are the source of most of the increass in
consumption. Since World War II, there has been rapid urbanization.
In some countries, more than one-fourth of the population now lives
in cities and towns. For reasons that are little understood, rice
is considered a high-prestige food. Families with sufficient cash
incomes prefer to buy rice, even though it is much more expensive
than the substitutable staples.

Growth of urban population is closely related to growth of income
per capita. Cities and towns are the principal centers of govern-
ment and administrative services, and governments put a substantial
percentage of national income into such services. Therefore,
growth of the new rice market is closely related to rate of
urbanization; and demand is highly income-elastic. The reports

on individual countries illustrate this graphically.

Yet all the increase in consumption is not found in cities and towns
or in the traditional zone. New consumption habits have filtered
down to the people in the countryside in certain other areas. But
the overall effect is slight.

13
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TABLE IV

RICE CONSUMPTION IN WEST AFRICA, 1948 - 11 COUNTRIES

(Kilograms of Milled Rice Per Capita)

Liberia 120 - 155

Sierra Leone 100

The Gambia 81 (165 in cities and producing areas)
Senegal 80 (160 in lower Senegal Valley and Dakar

area; 80 in Casamance)

Ivory Coast 4,2 (100 in southwest; 70 in Abidjan area)
Ghana 9

Togo 8 - 10

Upper Volta . 5-10

Dahomey 3.2

Nigeria 2.3 ~ 3.2

Niger 3 (21 in Niamey and Niger Valley; less than

1 elsewhere)

(Source: Team estimates; local statistics; U.S.D.A./E.R.S. estimates;
these figures are orders of magnitude,)

15



In rural Niger outside the river valley, in Upper Volta east of the
Black Volta, in much of rural Nigeria, Togo, Dahomey, and Ghana,
rice consumption per person amounts to less than five kilograms per
year.

Emnorts

No one knows with any precision how much rice is consumed (or produced)
in West Africa. The best barometer of the relationship between
consumption and production is external trade. Trade statistics are
quite accurate, although small to significant lots cross political
boundaries unreported.

Imports are the buffer between local production and demand. They
vary considerably from year to year as rainfall or other conditions
affect production in the region or as countries have verying
availabilities of foreign exchange. For instance, 1967 importe

for the 11 countries studied were down about 15 percent from the
previous year; in 196k, imports were up 60 percent from 1963.
However, the tiend of imports has been distinctly vpward. For

all of West Africa, rice imports increased from 200,000 metric

tons in 1950 to 800,000 metric tons in 1965. Local production

has not kept pace with demand despite considerable economic
protection in some countries. In Ivory Coast and Upper Volta,
equalization taxes bring the price of imports up to or above the
government's desired price for local rice. In Ghana, prior to
1966, foreign exchange licensing made rice-importing difficult.

On the other hand, some governments pursue a consumer-oriented
price policy without particularly favoring local rice (e.g. Senegal
and The Cambia) and others act to favor imports over local
production (e.g. Liberia). Senegal accounts for most of the imports
into the 1ll-country area --- from 4O to 60 percent depending on

the year. Senegal has experienced the greatest expansion of rice-
eating beyond the former traditional rice-staple area. But Senegal
is short of foreign exchange and the prospects for its principal
export -- peanuts -- are discouraging. In an effort to reduce its
costs, Senegal has imported almost all broken rice and has used
administrative controls to hold down imports. Still, it spends

$10 - $20 million annually for rice imports.

Four other countries -- Ghana, Liberia, Sierra Leone, and Ivory
Coast -- account for most of the remaining imports. The volume
imported annually by each country varies with the size of the local
rice harvest and with restrictions on rice imports. Each of

these countries accounts for about 10 percent of the region imports,
and usually spends from $3 million to $9 million annually on imported
rice. However, imports for any one of the four in a given year
might be considerably more or might virtually disappear, as in
Sierra Leone in 196.
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In recent years, imports for Ghana, Sierra Leone, and Liberia have
held fairly steady. Ivory Coast imports increased steadily and
rapidly until 1967.

The remaining six countries together account for 5-10 percent of
regional imports. In recent years, only The Gambia and Dahomey
have imported more than $1 million or 7,000 metric tons of rice in
any year. Yet, even these sums are significant for countries with
meager foreign exchange earnings. In Nigeria, rice imports
represent only a small percentage relative to domestic production
but cost $397,000 in 1967.

In 1967 domestic production in Niger caught up with and passed
demand. In 1968 that country ceased to import rice, though it has
not yet been able to export any of its small surplus. The absolute
magnitude of a country's rice imports sometimes does not indicate
their importance to its economy. The table below gives the degree
of self-sufficiency and a comparison of rice imports to foreign
exchange earnings.
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TABLE V

MILLED RICE IMPORTS IN WEST AFRICA: 1962-1967 - 11 COUNTRIES

Volume Value
(Thousand Metric Tons) (Million Dollars)
1962 1963 196L 1965 1966 1967 1962 1963 196k 1965 1966 1967/
Senegal 118.1 100.5 184.5 179.2 159.3 189.0 12.0 11.1 19.9 18.1 17.5 22.7
Ghana 7.8 26.8 38.9 30.1 L3.0 36.0 0.5 L2 5.3 51 9.0 5.3
Liberia 27.6 35.9 35.2 22.3 L6.3 33.2 3.9 6.0 56 3.5 7.5 6.3
Ivory Coast U43.2 25.6 58.1 77.9 83.2 28.7 5.7 3.2 7.9 9.0 12.6 L4.8
Sierra Leone .27.3 21.2 0.6 18.9 38.0 22.0 3.8 2.6 0.1 2.6 LB 3.6
The Gambia  10.6 8.2 9.0 6.8 8.6 9.0 1.3 1.0 1.1 1.0 0.8 1.3
Dahomey 48 43 5.3 7.0 6.0 7.0 0.8 0.6 0.8 1.0 0.9 1.1
Upper Volta 2.5 3.1 3.5 3.3 Ll 3.9 0.k, ¢y ok 0.5 0.6 0.7
Togo 3.1 3.0 3.1 2. 3.7 2.7 0.5 0.3 0. 0.4 0.6 0.
Nigeria 1.6 1.3 1.0 1k 1.3 1.5 0.4, 0.3 0.3 0.3 0.3 0.k
Niger 1.3 21 0.9 2.3 1.2 1.3 0.2 0.2 0.1 0.3 0.2 0.2

Total 311.9 232.0 340.1 351.6 394.7 334.3 39.5 29.9 1.9 1.8 54.8 L6.8

1/ Preliminary estimates.

Source: U.S.D.A./ E.R.S., corrected and completed by Team from local sources.
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Senegal
Ghana
Liberia
Ivory Coast
Sierra Leone
Dahomey

The Gambia
Upper Volta
Togo
Nigeria

Niger

TABLE VI

RICE IMPORTS: RANGES, 196l - 1967

(Thousand M.T.)

(Million Dollars)

519.3 -189.0 17.5
30.0 - 43.0 5.1
22.3 - 16.3 3.5
28.7 - 83.2 L.7

0.6 - 38.0 0.1
5.3 - 7.0 0.8
6.8 - 9.0 1.0
3.3- Lha 0.4
2.h - 3.7 0.3
1.0 - 1.5 0.2
0.9 - 2.3 0.1

-22.7
- 9.0
- 7.5
-12.6

- 007

- 0.6

Percent of

Consumption

from Imports

69-73
55-70
15-25
10-35
0-10
75-90
20-30
7-13
15-25
0

0-25

Value of Imports
as Percent of
Foreign Exhange

Earnings
12-16%

N.A.

2%5-5%
15-L%

0-16%

7-9%

N.A.

2128

1-2%

less than 1%

less than 1%



Marketing

The chief reason that West Africa rice is non-competitive with imports
is not the high price paid the farmer for his paddy. Rather, it is

(1) the poor quality of local paddy, (2) the low efficiency of milling,
(3) transport difficulties and costs, and (L) storage problems related
largely to poor quality of rice offered.

Drying and storage

The highest outturn of milled rice from paddy can be obtained only if
it is properly dried, stored in a manner that will maintain good
quality and condition, and milled at a relatively narrow optimum
moisture range. When paddy is dried too rapidly, by either natural

or artificial means, the kernels will check and break. When such rice
is milled, the result is an abnormally high percentage of broken rice.
In extreme situations, rapid drying causes heat damage to rice kernels.
On the other hand, when paddy high in moisture is not dried, or is
dried too slowly, it may ferment, sour, or mold, or it may heat and

the kernels suffer heat damage.

Some parts of West Africa, especially toward the north, are so hot
and dry at harvest time that rice kernels are damaged in the field
partly because of the slow rate of harvesting. Use of improved tools
would speed up the rate of harvest and would reduce the amount of
damage caused by hot, dry weather during harvest. Even in these
localities, if paddy is bought directly from the field, some may be
delivered at moisture levels too high for safe storage without
additional drying.

In certain other localities, especially in the southern portions,
rainfall and humidy are so high at harvest time that high quality and
good condition cannot be maintained for either paddy or milled rice
over an extended period of time without some drying.

Paddy often is stored under the roof of the producer's home. This is
probably the most practical storage for rice hand milled and consumed
by the producer. Other storage facilities usually are small buildings
similar in material to the home with little or no ventilation and no
artificial drying attached. Such storage is generally satisfactory
for the less humid portions of West Africa. On the other hand,
storage for commercial operations is completely inadequate in humid
areas. Paddy cannot be stored in large volume in the humid areas
without much deterioration in quality.
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Buying systems

Lack of appropriate market institutions sometimes discourages commerciali-
zation of local production. Where urban rice markets were first supplied
by imports, the facilities for transporting local production to markets
have had to be established. In Ivory Coast, local truckers and traders
filled the void. These are now being supplemented by a government
marketing corporation.

It seems that entrepreneurs in Senegal and Ghana have not shown the
same initiative. Reportedly, marketable surpluses exist in farming
regions, while unfilled demand exists in the cities. 1In Liberia,
there is no market for paddy. A farmer usually must head-carry hand-
milled rice long distances to find a buyer. Part of this paradox is
explained by the fact that "surpluses" in the production area -- in
northern Ghana, for instance -- are not in a product form for which
there is unsatisfied demand in the cities. Yet part of the paradox is
unexplained.

Some countries have taken steps to develop marketing structures for
handling rice on a commercial basis. However, generally throughout the
region marketing facilities and systems are deficient. In a number of
countries, cooperative marketing associations have been formed for
handling peanuts and some other farm commodities, but cooperative
organizations have rarely been extended to marketing of rice. Niger

is an exception. There, cooperative rice buying has stimulated more
than enough paddy marketing to fill local demand, but paddy quality

is still low. .

Milling

Most of the rice produced in West Africa is milled by producers by hand
pounding with mortar and pestle. This is a slow process. It is
inefficient because rice is lost in the pounding process and in
winnowing or separating kernels from bran and chaff and the quality

is poor. In certain localities, it has been estimated that 100 man
hours are required to produce 100 pounds of milled rice from paddy by
use of the mortar and pestle. Because of this labor input, the
production of rice is not well accepted in some areas. Further,

time is not available for more intensive production efforts because

of the time required to mill the rice for home consumption.

Generally, no distinction is made between different lots of paddy bought
and delivered to modern mills. As a result, farmers are paid the

same for non-uniform paddy mixed with straw, dirt, and stones as for
clean, uniform, and even parboiled paddy. The lack of grades leads to
low milling outturns with high percentages of brokens. Since whole-
grain rice retails at a premium over broken rice (except in Senegal),
this practice raises the margins necessary for profitable milling and
marketing operations.
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Even though most of the poor mill outturn is due to the mixed character
of paddy delivered, the milling systems are often less than efficient
in location, machinery, or operation.

TransEort

High transport costs within West Africa deter rice movements just as
they affcct the rest of the economy. Vehicles and fugl are imported,
and are taxed heavily. Roads are often poor or non-existent.
Population is sparse. Where the Team gathered information, the
movement of goods by full trucks along primary roads cost from 3 2/3
cents to 6 cents per metric ton per kilometer. In Upper Volta, Niger,
and Dahomey, a near monopoly of major transporters appzared to impose
artificial cost structures. While major truckers and the railroads
in Upper Volta have rates of 6 cents per ton/kilometer, rates of L.k
cents per ton/kilcmeter could be negotiated with some truckers.

The real cost problem for transport comes not on primary roads but
before they are reached. For rice, this pertains to the movement
from farm to mill or to the initial market. Where secondary roads
exist, trucking rates were several times higher than on primary roads.
Moreover, few farmers can guarantee a trucker a full load. Rates
for moving smaller quantities by truck along back roads or trails
ranged from 9 cents per ton/kilometer in Ghana to 27 cents per
ton/kilometer in Ivory Coast. In some countries, notably Ivory
Coast, these costs are borne by the government which stands ready
to and actually does buy paddy from the most remote farmer at the
same price as from one near the buying point. In other countries,
a rice farmer generally bears the cost of his isolation. Either
way someone in the economy must bear the excessive cost of economic
distance.

Throughout West Africa, paddy moves by head portage not only from
field to farm, but also for considerable distances from farm to mill
or market.

Services

A1l governmsnts offer services in varying degrees to rice farmers. 1In
practice, these usually reach only a few producers. The services
include research; sale on credit or at subsidized prices of improved
seed, fertilizer, pesticides, and tools; technical assistance through
demonstrations, extension, and training; support for cooperatives;
subsidized machine operations for land-clearing and plowing; and
buying at fixed prices and other marketing aids.
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The most effective and widespread services are provided in Ivory
Coast. 1In 1967 the Ivory Coast government spent $2.2 million for
rice development through a state corpo:ation, plus investments

in subsidies for research and land-clearing. Certain countries
have offered little in the way of services to rice farmers and
also may have furniched a disincentive to increased production

by holding down the rice price to urban consumers.

Research

Research has been inadequate and the resulis meager although

every country finances programs under the name of research. The
work has becen scattered among small stations, each without a
"critical nucleus" of researchers. Much research is duplicated,
not having been coordinated with work being done elsewhere. One
old-established station, Rokupr in Sierra Leone, is located in

a mangrove-swamp region not typical of most of West Africa's
rice-growing areas. Recent reports indicate Sierra Leone may
limit the activities of this remote station to seed multiplication.
Nigeria has extensive and active research on varietal development.

While many research workers in the region are competent, lack of
coordination prevents attention to the essential broad range of
problems. Most effort is devoted to varietal research, and
important findings have resulted but have been little used beyond
the research station. There has been no significant research
directed to other critical factors such as small machines and
tools, the economics of production and marketing, fertilizers,
soils, pest and diseases, farm management, and marketing matters.

Given chronic shortages of money and personnel, it is unreasonable
to expect any single country to devote adequate resources for
regearch on rice, which is a relatively minor crop for most
countries. Yet, even at the current low level of expenditure,
regional coordination could improve the benefits.

Extension

Despite its weaknesses, research in West Africa has provided

some practical recommendations to increase rice production, but
few of the recommendations are being practiced by farmers. This
is partly due to the weakness of the existing extengion
organizations and the lack of adequate liaison between research’
and extension. Responsibility for extension is frequently divided
among several agencies with resultant confusion and dispersal of
resources.
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Contributing to the weakness of many extension organizations is the
fact that extension supervisors are frequently overloaded with
administrative chores; for example, petty cash accounts. Irregularity
and uncertainty of financial support is sometimes another detriment.
Many competent extension leaders do not have the time or logistic
support to supervise thcir local agents. The agents, in turn, feel

a lack of support and even interest by their headquarters office in
what they are doing.

With certain exceptions, extension workers frequently know little
about or devote little attention to rice nroduction. Where rice is
a minor crop and rice imports are not a problem, lack of a sub-
stantial rice extension effort is understandable. PRut where rice
extension programs exist on paper or in some action, mcst agents
have insufficient training to teach farmers. In scme cases, the
information taught does not apgree with research recommendations

set forth by the agriculture ministeries.

Demonstrations to convince and educate farmers are few and poorly
organized. Teaching and demonstration aids are usually unavailable.
Work programs are sometimes well-organized on paper, but often do
not attain their objectives because of the lack of monitoring.
Evaluation of on-going efforts and annual planning based on
experience and the local environments of farmers is usually
inadequate.

It is doubtiul that many countries can or should afford agents
at the farmer level who will devote full time to increase rice
production, though the Ivory Coast is doing this. Therefore,
training should be aimed at producing a multi-purpose agent who
can promote other crops hesides rice.

The Ivory Coast has two schools at Gagnoa and Bouake to train rice
extension workers and supervisors. These centers were initiated
by the French aid program and the Ford Foundation. Each is run
by an Ivory Coast administrative director and has a French
teaching director. While the curriculum has too much mathematics,
these schools are generally well conducted.

The Gagnoa center has a capacity for training 60 extension agents.
The course of study is practical. A problem is discussed in the
classroom and the students then spend the next few weeks in the
fields and in villages learning how to cope with it. Since the
Ivory Coast now has trained its full complement of rice extension
workers, the center will henceforth be needed only to train
replacements.

Seed

A major factor accounting for poor milling outturn is the hetero-
genous paddy delivered to mills, which condition in turn stems
primarily from the lack of uniform seed.
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Use of uniform seed of varieties now planted would be preferable to
the present situation. But none of the countries has an adequate
program for multiplication and distribution of pure seed. Most
countries have produced improved seed at research stations, but

the quantities available are usually small and distribution is
limited. The most nearly adequate progrem is in the Ivory Coast.

Some of the inadequacy of multiplication programs is explained by
weakness on the demand side. Due to lack of effective extension

and the non-availability of fertilizer, farmers do not know what
pure seed can do. Because buyers do not pzy a premium for vniform
paddy, growers have no incentive to use improved seed and go on
producing mixed paddy from an impure seed saved from the previous
harvest. If demand for pure seed were stimulated, supplies probably
would increase to meet it.

Fertilizers

Few governments have realized the potential gains from using
chemical fertilizers on irrigated and improved-upland rice. In
Nigeria, Ghana, and Niger public agencies are aiding in small pro-
grams of fertilizer distribution and subsidizing the price. The
Ivory Coast program is more extensive.

Although insufficient research has been devoted to fertilizer trials,
it is beyond doubt that use of chemical fertilizer on rice is
profitable where rice is being produced under irrigated or improved
upland conditions. Under swamp culture without water control,
fertilizer washes away. Where traditional upland practices are
followed, fertilizer is as likely to nourish weeds as rice.

In situations seen by the Team, response to fertilizer was good.
This is particularly true of nitrogen fertilizer. Near Bouake in
the Ivory Coast, the Team saw applications of ammonium phosphate
of up to 250 kilogram/hectarc on IR-8 rice. The return was ten
times the cost of the fertilizer. The upper limits of profitable
fertilizer application are not known. Neither are side effects on
soil with high aluminum and iron content, nor the returns from
using phosphate and potassium, although there are indications that
these probably pay too. In Ghana, experiments have shown
increases of 50 to 60 percent in rice yields from application of
200 pounds per acre of 15-15-15 fertilizer.

At present, only a small amount of fertilizer is applied to rice
in the countries studied. Most of that small amount of fertilizer
is used by farmers associated with Taiwanese demonstrations or in
close touch with research and extension teachings.
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Because fertilizer is little used on rice, its availability to farmers
is highly irregular. 1In Upper Volta, fertilizer was not availsLle to
most rice farmers. When it was available, the supply was irregular
and the price variable. In Ivory Coast, fertilizer is an important
part of the goverament's rice program but most farmers could not buy
it because of the lack of credit.

Price policies

Most governments have set official prices for paddy, but there is a
wide range in degrees of effectiveness of these announced prices.
Some buying programs announce the support price tco late to affect
planting decisions; in other cases, the farmer has no opportunity
to sell to the government at the announced support price. In

Upper Volta, government agencies must pay more than the official
price to obtain paddy.

Policies in setting retail rice prices and restricting imports are
extremely variable. Most countries tax imports and keep the local
price above what a free market would dictate, thereby helping local
production. In others, government price policies discourage local
rice growers. In Senegal, the government essentially restricts

rice imports by quotas, but will not permit the vetail price to

rise to levels that would balance supply and demand. With excess
demand, rice marketing goes underground --- a situation not conducive
to orderly marketing by local producers trying to break into urban
markets.

Credit and cooperatives

Credit available to rice producers is inadequate and the problems
of administering credit programs are great. No government has
succeeded in giving rice-growers credit in cash and getting it paid
back. Some extend credit in kind, usually repayable in paddy at
harvest with 25 percent interest. The credit goes for seed,
fertilizer, pesticides, chicken wire, mechanized clearing and
farming operations, and small machines. Repayment of credit in
kind has been less of a problem.

Regional investigations should develop recommendations to
governments on adequate credit programs for both producers and
traders. The principal factor governing agricultural credit
success is whether the credit can be profitable and repaid.
Systematic training of credit agents and strengthening of
organizations is required. If improved practices and prices make
rice profitable to producers, a credit program could be carried
out with relatively few difficulties, assuming adequate fiscal and
manpower resources are allocated to it.
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Expansion of farmer cooperatives in commercial rice producing areas
should be attempted. In commercial producing areas where cooperative
marketing does not appear to be feasible, government and private
agencies should be strengthened to purchase rough rice frem producers
and to bring seed and other production inputs.

Taiwanese Demonstrations

The most effective sevvice provided to rice farmers in West Africa

has been the demonsiration of irrigated and improved upland techniques
by technicians prcvided by the government of the Republic of China.
However, only a smell proportion of the region's rice farmers has
received these services.

This assistance began in 196l anc¢ is provided to Liberia, Ivory Coast,
Senegal, Sierra Leonz, Niger, Upper Volta, Dahomey, Togo, and The
Gambia of the countriss embraced by this study. It will be initiated
in the near future in Ghana.

Production results from these projects have varied depending upon the
$0il and climatic conditions of the various demonstration sites. The
results have been generally good with yields ranging from 2.5 to L
metric tons per hectare for upland rice and from 3’ to 6 metric tons
per hactare for irrigated rice. The average yield of all the Taiwanese
projects has been about 5 metric tons or strikingly above the yields
from other systems in the region. Yields from experimental plots
under irrigation have ranged as high as 9 metric tons per hectare.

Results by selected countries follow (in metric tons per hectare):

---Field Yields--- -~-Experimental Plot Yields---
Upland Irrigated Irrigated
The Gambia 2.5-3.5 L.5 -6 9
Ivory Coast 3-4 5 - 6.7 8
Dahomey 3-3.5 3.5 - 6.2 8
Upper Volta N.A, 3.5 -7 8.9
Niger N.A. 5 N.A.
Senegal N.A. 5 N.A.

The IR-8 variety from IRRI has yielded somewhat better than other
varieties tried.
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National Planning and Administration

Planning and administrative capabilities of the couniries surveyed
will be crucial for any rice development program. Most important is
the governments' willingness to commit resources to a sustained
campaign effort. Fiscal and manpower resources are scarce; how these
scarce factors are allocated and used is important. Outside knowledge
and resources can assist but the stimulus must come from within West
Africa.

As reflected throughout our technical and economic findings, critical
obstacles must not only bte identified and evaluated but their solutions
fitted into a planned program that considers priorities and inter-
relationships.

Planning is not an end in itself but sets the stage for implementation.
The files of African governments are full of eminently sound plans ---
technically and economically --- but with objectives unrealized because
they have not been translated into action.

A campaign must include recording and evaluation of results for
modifying on-going courses of action. In particular, an unbroken two-
way flow of communication should be maintained to and from the rice
producers for effecting timely reaction to changing biological and
market conditions. The peculiarities of the local socio-economic
environment of local producing areas must be taken into account in
planning. Provision of credit, fertilizers, and other outside inputs
must be planned ahead and delivered on time. Likewise, provision
must be mude for timely purchase of the rice produced at the farm

gate or at buying stations accessible to producers.

As indicated previously, rice does not have a high economic priority
for agricultural development in all countries of the region, and

all governments cannoi be expected to devote major resources to
rice campaigns. However, if outside assistance is available for
rice campaigns, governments may wish to take advantage of it for a
tangible payoff (i.e., saving of foreign exchange for rice imports).
Capabilities developed in a rice campaign can be used simultaneously
or later for promoting other objectives of agricultural development.
These capabilities will be in research, organization, training,

and services to farmers.
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OPPORTUNITIES FOR REGIONAL ACTIVITIES

The Team is firmly convinced that there are solid opportunities to
increase rice production in West Africa. One difficulty for
individual countries and donor organizations interested in this
potential is to determine the priorities and timing of improvement
actions to fit into a rational program framework. They must
identify those actions to be undertaken regionally and those actions
to be undertaken in country programs and then coordinate them.

The problems are closely inter-related. We feel that the tools of
research, training, and advisory services should be applied in
combination from the beginning of a regional program.

Action programs and research neced to focus on marketing problems,
grading, milling, storage, transport perhaps 2ven in advance of
efforts on production factors. The improvements needed and
possible in marketing are likely to be more influential in the
short-run in stimuleving increased produc.ion than improved
production practices. If efforts to incrrase production directly
are not accompanied by attention to marketing, farmers who
respond to them may be disappointed, to the disadvantage of the
program,

The Team believss enouga is known about the commoa protlems of
the rice econoiry to structure a regional program immediately.
The initial oper=.ions probably will require fact-gatnering and
diagnoszs in grea‘er dedth on many factors treated in this study,
partizularly more refined economic analysis. The preblem could
best be carried out by a regional rice development center with
hzadquarters in the region. The contents of such a program are
described o=low.

It is oatside the mandate of the Team to recummend a location or
an organizational structure for this center but we do offer
criteria for the location as follows:

- Accessibility to international and in-country transportation
facilities as well as to the countries participating.

- Ample land for experimentation that represents ecological condi-
tions fairly typical of the rice producing areas of the region
as a whole.

Three or four countries offer sites that should be able to meet
these criteria.

The International Rice Research Institute (IRRI) in the Philippines

could contribute experience and results for application in-West
Africa.
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Free exchange of ideas, research information, and personnel should be
arranged.

Research

The Team agrzes that primary research emphasis for rice development
should be given to applied research concerned with practical problems
at the farm or at related industry levels. Considerable useful
information is already known or could be derived through relatively
simple testing in the case of production technology. Such adaptive
research should be coordinated with extension and training programs
for early payoffs on rather elementary cultural practices. The
possibilities for early adjustments in marketing systems also

should bc explored.

The following discussion identifies factors offering opportunities
for regional research, with both short and long-run payoffs:

ggoduction

Farm production research in a regional program should include evalu-
ation of soils, fertilizer, cultural practices and weed controlj;
varietal improvement and foundation seed production; diseases,
insects, rodents, and other pests; and power, implements, and labor.
These studies should be designed to devrlop methods for testing

in individual countries as well as developing basic information and
varieties for use at local levels.

Research on soils, water, fertilizer, culture, and weed control
should cover all basic agronomic and engineering research pertaining
to rice culture. This would involve soil classification; seedbed
preparation and land leveling; development of simple irrigation
and drainage systems; trials to determine optimum seeding or
planting rates and dates; cropping systems and green manure Crops;
fertilizer application including rates, ratios, and timing of
nitrogen phosphorous and potassium as well as trials to determine
the needs for other elements; irrigation watery studies on weed
control including an evaluation of the losses caused by various
weed species and comparison of cultural practices on prevalence

of weeds, and comparison of mechanical, hand, and chemical control
me thods.

Varietal improvement research should seek to test indigenous
varieties and the purification of mixed varieties; to introduce
and test varieties from areas with similar climates in other
tropical countries; and to develop new types of hybridization
in cooperation with other international rice research programs.
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These breeding studies should consider all factors that pertain to
production, quality, and consumer acceptance such as seedling
vigor, straw strength, plant type, time of maturity, resistance to
disease and insects, non-shattering of grain, yield, milling
quality, and cooking characteristics. Methods should be developed
for the maintenance and oroduction of pure seed for distribution to
farmers.

Research on diseases, insects, rodents, birds, and other pests

should have thzse phases: (1) the extent of loss; (2) the possibility
of control by a change in cultural method or cropping system; (3)
screening varieties to find those less susceptible to the pest;

(L) possibilities of biological control; and (5) the development of
chemical control methods. Long range research should include the
breeding of resistant varieties as required.

Initial research on power, farm implements, and labor may need only
to involve the collection and testing of available tools from other
rice-producing areas.

Family and village tradition is a strong determinant in a family
choice of enterprises. For crops that are produced for market, the
dependability of a market (at prices in a range of those received
in previous years) is important. Commercialization of agriculture
in the rural areas should be accompanied by the realization that
income can be influenced by the choice of enterprises and other
adjustments. A systematic sample recording of the cash and non-
cash inputs necessary to obtain varying levels of rice production,
under different rotations and production techniques, would be
useful to extension advisors and to small holders in bringing about
change. Particular attention should be given to the inter-relation-
ships of various production activities (for rice and other crops)
ag they affect labor r2quirements for the entire farm operation.

Such research would have special implications for agronomists,
agricultural engineers, and other scientists in their joint efforts
to raise the output per worker through improved cultural practices
and innovations in equipment. The cost analyses also are needed

to guide program administrators in the choice of areas and types

of production schemes which are economically feasible for priority
attention as well as the determination of national levels of
productions that are economically feasible.

Mgrketing

Research in marketing will require fact-finding investigations
difficult to carry out. Once the facts are known about the
marketing system, analyses leading to recommendations should be
relatively easy.

31



Such recommendations in most cases should be submitted directly to
the individual governments concerned (see Advisory Services below).
However, many problems can be investigated regionally for application
in more than one country.

Because of the paucity or unreliability of existing information, the
methodology primarily should be direct obsarvation and inquiry. Price
series for major markets and for selected secondary markets should

be established in order to determine seasonal and geographical
characteristics as well as the influence of different price levels

on production. The elements in the marketing "chain" from producer

to consumer should be identified and analyzed to determine where
inefficiencies cxist.

Investigative research to improve the marketing infrastructure
should be concerned with the location and nature of rice-buying
points, storage and milling facilities, and transport.

Although national pricing policies will vary to fit the individual
situations of each country, regional research on price structures
should yield results to assist country policy makers. In particular
the degree of cost subsidization, if any, that is justified in
setting consumer prices for rice and the cost to farmers of fertilizers,
implements, credit, and other production inputs should be under
continuing review by governments. Ideally, subsidies should not
continue indefinitely and should be reduced progressively. The
problem of keeping consumer prices low and producer prices high
ultimately can be minimized or may even disappear when production
and marketing efficiencies take hold. Tt is at least possible

that the intrc luction of improved technology and infrastructure

will reduce the cost of delivering indigenous rice to consumers

to the current retail price levels for imported rice.

Studies should be made to determine the nature and ways of improving
the bargaining position of producers, possibly through the dissemi-
nation of market news and producer cooperative marketing associations.
The latter also might buy and distribute seed, fertilizer, tools, and
other production inputs.

As West Africa increases the commercialization of rice, there is
growing need for following uniform standards to identify quality, to
sellers and buyers. Regional research could develop quality
standards for paddy, brown, and milled rice.

There is need for research and a program to encourage the construction
in humid areas of commercial storage facilities with ventilation and
drying equipment. Such a program would reduce losses in quality of
rice due to excessive moisture and permit orderly milling.
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Research rzcommendations should permit setting up demonstrations in
villages for the construction and use of inexpensive rice drying
techniques and equipment. In commercial rice-producing areas,
demonstrations of commercial-scale rice drying equipment and operation
should be carried out.

There is need for more detailed investigations of milling requirements
to pinpoint the location and size of multi-stage rice mills. Such
mills would increase the amount of milled rice produced and save labor,
Single-stage mills can be set up in villages distant from commercial
mills. Single-stage milling units are manufactured in Taiwan, Japan,
and Italy. Milling operations should be self-supporting, charging
roughly one-tenth of the paddy milled to cover costs. The minimum
amount of rough rice required for the installation of the single-stage
milling unit would have to be calculated.

At present, millers usually get a fixed fee per unit of paddy milled.
Even with impure and variegated paddy, the outturn of whole rice can
be improved by segregating batches of rice that are more uniform
from those that are mixed and by regulating the mill to suit the
sample. Improvement of this sort might increase outturn of whole
rice by 10 percent or more. Thz mill should be paid by unit of
outturn, with the remuneration per unit of whole rice 20-50 percent
higher than that for brokens.

Training

In connection with and in addition to research activities, a regional
center should conduct regional training programs and advise and assist
countries with in-country training programs. African scientists reed
training in the methodology as well as the subject-matter of pro-
duction and marketing research. In many cases the trainees can

£ill regular staff positions at the center and later return to their
respective countries for assignments.

Fxtension agents need training in the methods most feasible to induce
change by farmers. Consideration should be given to having them
"grow a crop of rice", a technique that has been successful at the
IRRI in the Philippines.

Another part of training methodology should be the preparation and
use of films, film slides, flannelgraphs, posters, flip charts, and
leaflets for extension and other programs.

All training should stress the importance of working cooperation
among rzsearchers, teachers, and extension agents.,
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The methodology of planning, administration, and evaluation should -
be extended to all trainees coming to the regional center. 1In fact,
every subject-matter objective pursued by the center should have a
training component to vermit progressive assumption of staff
positions at the center by Africans and to upgrade tnz capabilities
of Africans to conduct research, extension, and marketing activities
in their respective countries.

Advisory Services

A regional program should otier advisory services to individual
countries on activities conducted by the regional center and also

on other factors critical to rice programs. The latter factors
might include pricing policies; transportation systems; the location
and operation of milling, storage, and other marketing infra-
structure; and the design of extension campaigns to influence
farmers.

The regional center could provide consultants for short periods of
time in individual countries. These advisors will have regular
assignments at the regional center in their individual disciplines
and would advise countries upon request.

The center should serve as a focal point for exchange of technical
and economic information among participating countries and with
other rice regions of the world. Improved planting materials and
improved equipment should be exchanged freely among the regional
center and the participating countries.
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OPPORTUNITIES FOR COUNTRY ACTIVITIES

Muny opportunities for improving West Africa's rice production could
be best realized by individual countries. Suggestions for specific
countries are made at the end of each country section in Section Two.
Here, we discuss a few opportunities for unilateral country actions
which apply to all countries.

Eroducers' Prices

The effective price a farmer receives for his rice is probably the
most decisive factor influencing the supply of rice. Each country
should determine how much rice it should produce and what level cf
farm price is required to get that volume. Countries with severe
trade deficits and foreign exchange shortages (all except Ivory
Coast and possibly Liberia) may want to set the price high enough
to achieve self-sufficiency. Countries with foreign exchange to
allocate will want to weigh the cost of shifting resources from
other production to rice through tariffs and other means against
alternative uses of foreign exchange. Countries that have achieved
self-sufficiency will need to find out if the farm price for rice
is low enough to compete on foreign markets and if not, to what
extent it could be lowered and still generate enough rice production
for local needs. Regional research in rice economics would assist
national planners adopt sound policy positions with respect to
prices.

Several countries of the region soon may be in a position to export
rice though inland countries could only do so profitably if paddy
rice could be bought cheaply, milled efficiently, and transported
in bulk. At present, high transport costs xeep Niger from selling
its rice surplus. On the other hand, the cost of ocean freight on
2 bulk basis to Monrovia or Dakar from other West African ports is
low.

Consumer Prices

Expansion of rice consumption should not be a development objective
for t>~ region. There is no calorie shortage and rice is not a
cheap ..iirce of calories or protein. Therefore, the consumer price
of rice should not be fixed to subsidize rice consumption. Within
the dictates of political practicalities, rice consumers should be
made to pay the costs of developing rice self-sufficiency. Pre-.
sumably, the most effective policy tool to achieve this end will

be a tariff on imports.
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Transportation

Poor transport facilities and high transport costs limit the development
of efficient marketing. The problem affects all the countries surveyed
but it is most acute in inland countries, such as Upper Volta and Niger,
which must ship their agriculturel commodities long distances to port
cities.

A related marketing deficiency is a shortage of collection points and
buying stations with storage facilities. Truckers, who haul imported
items inland, could take advantage of these centers to load up with
agricultural commodities for the return trip. Roads are a major
factor in developing production in new areas in determining marketing
costs. Countries need to determine those areas where present or
potential production warrants the construction of new road links and
the type of road needed to assess the proper location cf collection
points and buying stations; and to determine to what extent present
transport costs may be excessive because of cartel agreements.

Othe;
Seed

An early action could be to produce and distribute more pure seed to
farmers of better varieties now available pending time-consuming
breeding and field testing of still better varieties.

Within the mixture of varieties now being grown in each county, there
are some well adapted rice varieties. These should be isolated and
pure seed multiplied. There is no evidence to support the frequent
belief that a dozen or more different varieties are necessary in
each country allegedly to meet local conditions in each. For seed
increase, a country should select one, two, or three varieties

that best fit its principal production areas and which are acceptable
to consumers.

Programs to produce pure seed will require cooperation working
agreements between plant breeders, the seed farms, and the
agricultural extension services. A total program consists of
producing and distributing seed of four classes: breeder seed,
foundation seed, registered seed, and certified seec.

Weed Control

More attention to weed control, primarily .hrough hand-wezding,
probably ranks second to the use 6f pure sced as a practice with an
immediate payoff in higher yields.
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Irrigation

Some swamp rice areas could be converted to irrigated rice producing
argas rather easily and at moderate expense. Where this is possible,
it should be done, thus enabling the production of more than one crop
a year. The shifting from a swamp rice to an irrigated rice system
should be gradual, confinud to areas most suitable ecologically,

and at a rate where education of farmers can keep pace with the
transition.

The Taiwanese demonstrations should be supported to develep the
maximum technical and economic information re=lated to production
methodology. Investigations should be initiated on the sociological
factors, and extension programs modified accordingly, that impede
widespread adoption of the irrigated syctem as demonstrated by the
Taiwanese. These demonstrations also have shown that fertilizer
can be applied with profit on upland rice culture in combination
with improved seeds and weeding.

Soils

Overall asszsssment is needed to identify soil resources suitable for
rice production in each country. Such an asozssment will be one
determing factor in opening up new land areas for cultivation, the
location of improved roads, location of industries related to rice,
and drainage development. A soil reconnaissance survey would be
adequate in the early stages of decision-making. Later, more
detailed soil surveys will be needed.

The problem of rapid decomposition of soil humus associated with
leaching under high rainfall and temperatures can be alleviated by
working out better rotation among crops being grown, possibly
including cover crops for plowing under.

Soil erosion presents a universal problem on much of the upland in
the region, especially when tree and brush growth is removed for
crop production in a shifting agriculture. Studies are needed on
soil problems and the relationships of rainfall and soil nutrition,
organic matter, and PH changes.

The beneficial effects of commercial fertilizers have been demonstrated
for many localities. Such findings would be expected in areas of

high rainfall and high temperatures where humus is rapidly decomposed.
Tt should be stressed that rates of fertilizer recommended should not
be static but may require later changes in relation to the use of

other improved technology. Changes in cultural practices and changes
in.varieties are examples of practices that may change the recommended
rates of fertilizer.
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Prices, both of fertilizer and crops, may well change the economic
basis for the fertilizers and rates recommended.

By and large the same soil deficiencies occur throughout the region,
but the differences in fertility requirements may be as great within
countries as between countries of the region. For this reason, each
country will have to determine 1ts own fertilizer recommendations
but methodology and other standards can be developed regionally.

Tools

The limited performance output of farm labor and consequent small
acreage that the resident labor force can effectively handle is a
serious limitation to production. More effective hand tools (including
improved quality and longer 1ife) for brush cutting, weeding, and
harvesting could materially raise the putput of labor. Testing is
needed to determine what improvements could be made on existing tools
and how they would be accepted by farmers. For selected items that
prove feasible, establishment of small manufacturing plants for their
production and/or assembly may be economical. A farm implement

factory already is located in Senegal.

Tntensive mechanization for rice production should be approached
cautiously only after research. Problems in power mechanization
include lack of capital, absence of trained personnel, importation
of spare parts, cost of fuel and oil, and, finally, the unknown
reactions of soils to mechanized operations.
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APPENDIX

THE ECONOMICS OF RICE PRODUCTION

A First Appraisal

Whether or not West African rice can cexpect to compete on the world
market and even whether it pays to grow rice locally instead of
importing it depends, in large measure, on production costs. The
Team tried to identify these costs, particularly to find the
relative profitability of diffevent rice-growing techniques. It
was not possible to study the farmer's returns from rice relative
to those from alternative crops.

Those familiar with West African agriculture will rzcognize that
production-cost data are few. The Team economists collected the
information available and, in some cases, tested it for general
plausibility, but the results are far from definitive.

Labor is the dominant input. Yet, there are not sufficient studies
to show how much labor is required to produce a ton of paddy under
specified conditions, and to decide an accounting wage for labor.

The data gathered are presented in the following table for rough
comparisons among systems and among countries. The table was
designed to expose anomalies of which several are evident, one
example indicates that one hectare of swamp rice in Sierra Leone
requires twice as much labor if the farmers sows directly than if
he transplants.

Obviously some or probably much of the data were wrong. One purpose
of this exercise is to pinpoint the universal need and to suggest

a methodology for more accurate research on this important element
crucial to decision-making both by national planners and individual
farmers.

In developing the table, we did the best we could working from
primary data on such items as:

Under recurring costs - land preparation, sowing, seed bed
preparation, transplanting, weeding, fertilizer application,
pest control, irrigation, and harvesting under labor; seed,
fertilizer, pesticides, and use of machinery.

Under capital costs - the annual amortization of investments
in land development and muchinery.
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These detailed data do not appear in the table. Not included in the
total hectare and metric ton costs are post-harvest expenditures for
threshing, drying, guarding, carrying home, bagging, etc., which
were only available even as rough estimates for a few of the numbered
situations.

We would like to call attention to the following points:

- The data were gathered by many different people. In some cases,
we are not able to disaggregate them. Also, some of the data
(numbers 1,2,3,4,7,8, and 12) are results of attempts to generalize
about costs in "typical" situations; the rest are the results of
very narrowly based surveys, i.e. of a few fields in a given year.

- Although most labor is contributed by members of the family, we
assigned to it the value a farmer probably has to pay hired labor.
Even this varies widely. It is usually less than the legal
minimum wage, although in the labor-short Ivory Coast it was
higher.

- Team economists disagreed on the amount of labor for bird-scaring
and its cost. Some members believed that birds are an equal
menace to all rice regardless of cultural method. Others believed
that bird-scaring is necessary in traditional culture but not in
irrigated culture, thus affecting the comparison of cultural
methods.

- Figures on land-development costs are not very exact, where they
exist at all, yet these clearly are a decisive cost. Extra-~
ordinarily high land-development costs in Niger and Upper Volta
are the actual figures on a small number of irrigation projects.

It should be clear, as a result of the many gaps and uncertainties,
that the figures in the accompanying table are orders of magnitude
at best, and much less in many cases. For purposes of comparing
different methods of production, those for the Ivory Coast are
undoubtedly the most reliable.

It is hoped that these first indications will inspire more
investigations of the costs of rice production in West Africa,
particularly into the actual labor input and its true cost and
into comparison with alternative cropping enterprises.
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10.
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13.

System

IVORY COAST

Traditional
Upland
Improved
Upland
Mechanized
Upland
Swamp
Jrrigated
UPPER VOL1a

Irrigated

NIGER
Floating
Other Swamp
Irrigated
SENEGAL

Irrigated

LIBERIA
Irrigated
Irrigated

Mechanized
Upland

Production Methods

ESTIMATED COST OF RICE PRODUCTION

--- Selected Countries of West Africa: 1968 ---

Cost Per Hectare (Dollars)

Ferti- Partial
Source of Control Seed- lizer Mechan-
Water of Water ing Used ization Recurring Capital Total
Labor
Only Total Total
Rain No Direct No No 32 38 28 66
Rain No Direct Yes No 75 91 12 153
Rain No Direct Yes Yes L7 111 12 123
Flow Yes Direct No No 86 92 b 96
Flow Yes Trans- Yes No 156 178 2L 202
plant
Flow Yes Trans- Yes No 165 236 158-308 1395-5h)
plant
Flow No Direct No No 51 59 3 62
Flow No Direct No No 51 59 3 62
Pump Yes Trans- Yes Yes 106 150 381 531
plant
Flow Yes Trans-
plant Yes Yes 18 227 32 259
Flow Yes Trans- * * 91 118 * *
plant
Flow Yes Trans- No No 285 291 L9 3h0
plant
Rain No Direct Yes Yes 3 86 L3 129

Cost Per Metric Ton (Dollars)

Recurring Capital Total
38 28 66
L6 6 52
55 7 62
37 2 30
36 I 40
59-67 38-186 97-153
30-7h 1-h 31-78
30-7hL 1-k 31-78
31-4h 75-108 106-152
57 8 65
3L * *
10h 73 177
6l 28 96



Contirued

ESTIMATED COST OF RICE PRODUCTION

--- Selected Countries of West Africa: 1968 ---

Production Methods

Cost Per Hectare (Dollars)

Cost Per Metric Ton (Dollars)

Ferti- Partial
Source of Coutrol Seed- lizer Mechan-
System Watar of Water ing Used ization Recurring Capital Total Recurring Capital Total
Labor
SIERRA LEONE Only Total Total
14. Upland Rain No Di-ect No Yes 157 1604 L8 212 159 6 2
15. Swamp Flow No Direct No Yes 158 165 L 169 99 h? 18%
16. Swamp Flow No Trans- No Yes 69 76 8 8l 35 3 38
plant
NIGERTA
17. Irrigated - Flow Yes Trans- Yes 3 126 187 * * 106 #* *
North plant
18. Irrigated - Flow Yes Trans- Yes Yes 135 197 L2 239 88 17 105
East plant
19. Irrigated - Flow Yes Trans- No No 117 163 3 3 96 * *
East plant
20. Irrigated - Flow Yes Trans- Yes No 162 179 3* #* 8o 3* *
Norcap plant
21. Irrigated - Flow Yes Trans- Yes No 108 148 3* * 88 %* *
Uzo-Uwani plant
22. Irrigated - Flow Yes Trans- Yes Yes ok 136 L7 183 62 22 8l
West plant
23. Swamp - Flow No Direct Yes o 205 208 16 22k 2
Midwest ? 7 “

# Not available.
NOTE:

SOURCES: Lines 1-9.

Line 10.
Line 11.

Lines 12-13.

Frank Lee, Taiwanese Rice Specialist, the Casamance, Senegal, August 1968.

Xen ".i, Chief, Taiwanese Agricultural Mission to Liberia, August 1968.

Liberia, U.S.D.A./A.I.D., Washington, 1968.

Lines 14-16.

Lines 17-23.

Developed by Teain from information furnished by Sierra Leone Government.

Taken from information compiled by U.S. AID Mission, Lagos.

Bird-scaring costs included only for System Lines numbers 12, 1k, 15, 16, 19, 20, 21, 22, and 23.

Compiled by Team; irrigated figures are from Republic of China mission; labor requirements under 8 are
from SEDES, Les produits vivriers au Niger; production et commercialisation, Paris, 1963.

C. Roy Adair, Herschel B. Fllis, Fred T. Cooke and Armin Grunewald, Rice Production and Marketing in
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Section Two: COUNTRY REPORTS

DAHOMEY

The Rice Economy

Corn and grain sorghum are the main food grains for the people of
Dahomey. Corn production in 1966 was estimated at about 218,000 metric
tons or about eighty-seven kilograms per capita. Rice production the
same year was estimated at 1,800 metric tons or about seven-tenths kilo-
grams per capita. Rice imports increased from 2,000 meiric tons in 1957
to about 6,800 metric tons in 1965 and 1966. The 1966 imports represent
less than two and one-half kilograms par capita. The government is
less concaorned about rice than about major food grains and cash cCrops
such as palm oil and kernels, coconuts, coffee, cotton, and tobacco.
Dahomey's population as of January 1, 1967, was estimated at 2.5 million,
with a growth rate of 2.8 percent annually. Eighty-eight percent of the
people live in rural areas. The urban population is concentrated around
Cctonou and Porto-Novo, with 119,400 and 76,000 inhabitants respactively.
The population density is greatest in the south and least in the north-
gast.

The Physical Environment

The coastal lagoons of the south are hot and humid, with an average of
about 30°C and with three seascns -- a rainy season from mid-March
through mid-July, a short rainy season from September through November,
and a dry season from November through February. From about ninety
kilometers north of the coast, the topography rises to a plateau of more
than 500 meters. Here the rainfall is about 750 mm. and the temperature
is cool.

The three chief waterways that traverse Dahomey are:

1. The Ouems, h50 kilometers long and navigable for 200
kilometers, with its source in the Attacora. South of
Zagnanado, the Zou joins the Quoeme. This river runs into
Lake Nokoue, near Cotonou.

2. The Mono, 350 kilometers long, and navigable about 100 kilo-
meters, has its source in Togo and empties into the Gulf of
Guinea.

3. The Couffo, 125 kilometers long, flows from Savalou area, feeds
Lake Aheme and forms a network of lagoons.

Each river has fertile valleys which could be developed into

rice land. There is enough water in the rivers and lagoons, for irriga-
tion. In some areas it would be necessary to use a pump, in others
gravity flow.
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The five geographical zones are:

1. A coastal zone, low and sandy, rectilinear, running southwest
to northeast, two to five kilometers deep, limited on the
north by lagnons.

2. A series of clayey plateaus limited to the north by the rocky
foothills of Savalou and Dassa-Zoune. Between Allada and
Abomey, about seventy kilometers from the sea, this zone 1is
crossed by a marshy depression extending from west to east
to the Holli country. In this zone of lower Dahomey, some
plateaus are L00 meters high.

3. A silico~clayey tableland is found between Savalou and the
hills of Attacora. This zone is characterized by a patchy
forest.

L. The mountain mass of Attacora with an altitude ranging
between 500 and 700 meters.

5. The fertile plains of the Niger river.

Production

The amount of rice production is small and scattered. Production
data is difficult to collect. Of 11,262,200 hectares total in
Dahomey, 908,170 hectares are in cultivation. About 646,000 hectares
are under a two cycle per year cultivation with corn, peanuts, and
beans.

Data for the designated six regions are:

Total surface Area double cropped Cultivated

(hectares) (hectares) (hectares)

Northeast 5,100,000 123,130 123,130
Northwest 3,120,000 121,100 121,100
Central 1,870,000 83,910 126,660
Southwest 380,000 88,615 138,740
Southeast 1470,000 152,260 266,360
South 322,200 76,730 132,180
11,262,200 645,745 908,170

Corn is the principal crop, followed by sorghum, millet and rice.
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The following production data are available:

Year Corm Sorghum Millet Rice
—-Thousand metric tons--
1956 142 60 1k 1.5
1957 183 71 17 1.7
1958 135 I 3 0.7
1959 221 an 6 1.8
1960 197 6L 7 2.1
1961 220 61 7 0.7
1962 222 53 6 0.7
1963 206 63 7 0.9
1961 228 57 6 1.0
1965 218 59 5.5 1.5

The production of rice is increasing, but not fast enough to supply
demand. In 1965, the northeast district was reported to hava 1,307
hectarss in rice with a production of 807 metric tons. The northwest
district reportedly had 1,477 hectares and produced 672 metric tons.
Yields are low, averaging about one-half metric ton per hectare. The
amount of rice grown in the south is small.

Varieties are 437, Congolese R-L46, and R-66. The yields are about the
same from all improved varieties.

Marketing

Almost all local rice is consumed in villages where it is produced.
There is no commercial marketing of locally produced rice. Likewise
there is no equipment for mechanical processing (other than a small mill
at the Taiwanese project), drying, or storing rice. Roads are poor in
most rural areas where rice could be produced.

Dahomey is not producing enough rice to fill the demand. Therefora, the
government allows private firms to import rice. Imports, 1956 through
1966, weara:
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Value

Year Matric Tons (million CFA francs)
1956 3,050 89 ($ 356,000.)
1957 2,009 59 ( 236,000.)
1958 3,297 109 (  L36,000.)
1959 2,582 97 ( 388,000.)
1960 5,952 168 ( 672,000.)
1961 2,689 85 ( 3L0,000.)
1962 L,8L6 196 (  78L4,000.)
1963 4,305 150 (  600,000.)
196L 5,300 186 (  7hkb,000.)
1965 6,86l 2y ( 976,000.)
1966 6,81l 297 ( 1,188,000.)

Imports are not restricted, but there is a nominal port charge of L0
cents (100 CFA francs) per metric ton. The legal fixed margins of profit
on rice are ten percent for wholesalers, and four percent for retailers.
Retail markets in Cotonou offerred rice on Aug. 29, 1968, at the
following prices:

Price
Grade CFA francs per kilogram
U.S. No. 2 Maedium Grain - L% Brokens 75 (30 cents)
U.S. No. 3 Medium Grain - 4% Brokens 70 (28 cents)
U.S. No. 5 Medium Grain -10% Brokens 65 (26 cents)

U.S. No. 5 Medium Grain -25% Brokens 58-62 (23-25 cents)

Imported rice is consumed mostly by French residents and government
functionnaires in Cotonou, Porto Novo, Abomey, and Parakou.
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Serviceas

The most significant rice production project in Dahomey is operated by
the Taiwanese about 160 kilometars north of Cotonou and northeast of
Abomey. Rice is included in the extension work at some "pilot" villages,
but little supervision is given to this work. The United Nations has a
small rice project in the southeast district.

The Taiwanese project near Bohicon, on the Zou river, consists of land
development and rice growing. In 1967, fifteen hsctares of paddy rice
and about 200 hectares of upland were cultivated under Taiwanese super-
vision with paid labor. This project seseks to build a levee along the
Zou riverto keep the flood waters off the land. When completed, it will
have effective water control on 1,500 hectares. A good portion of the
leves has bcen built; however, it was broken by local people, when the
water began to rise because there was fear that the water would flood
the villages.

The Taiwanese have averaged five metric tons per haectare on the paddy
rice; some experimental plots have yielded eight metric tons. Upland
yields have been 3.5 metric tons per hectare. IR-8 is planted under
upland and paddy conditions, with yields of three metric tons per
hectare for upland and 6.2 metric tons per hectare for paddy. The total
annual yield for the paddy was 12.lL metric tons per hectare since the
land was double cropped. The 700 metric tons produced on the Taiwanese
projects constitutes about thirty-three parcent of the total rice pro-
duced in Dahomey in 1968.

If the targets are realized, this project should produce more than
18,000 metric tons per ysar on the 1,500 hectares. The main problem in
achieving the target is a shortage of labor. Either more people will
need to be rese’tled in the area or a greater percentage of the work
will have to be dons with machinery.

Since it is not envisioned that the Taiwanese will remain indefinitely
in Dahomey, the eventual fate of this rice plantation depends on whether
the government can maintain this project with sufficient capital and
technical staff. At the present time, two technicians supplied by the
government are working as trainees with the forty-six Taiwanese.

An eventual goal may be land distribution, whereby individual farmers
will receive irrigated plots for rice production. It is understood that
the Taiwanese have been concerned about the lack of a decision on the
land distribution proposal.

The farmers in the Bohicon region, site of the Taiwanese project, do not
appear to be traditional rice growers. No plots of rice planted by local
farmers were observed. The major rice producing areas of Dahomey are
located in the northeast and northwest. Although there has been an in-
crease of local production from 756 metric tons in 1961 to approximately
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1,500 metric tons in 1967, the average yields do not exceed three to
five metric tons per hectare.

The French have done rice production research in the Niger River basin
where there are said to bs 500 hectares availabla for paddy production.
The sousprefet of Malanville said that rice trials in that area last
year wera not successful. Tt would appear that rice production in the
Niger River area would find a ready market sinca truck transportation

is available. Malanville is on the road connecting Niamey with the rail-
head in Parakou, Dahomey, and eventually with the port of Cotonou.

The obstacles to increasing rice production in Dahomey are not of a
physical nature. The Taiwanese hava demonstrated that rice can be pro-
duced at high enough yieids so that the total rice production for
Dahomey could come from alluvial soils near its various rivers. These
soils are generally heavy in clay and not particularly subject to
excessive leaching, such as is found in latosols under upland conditions.

Suggastions for Improvament

1. The government should take immediate msasures, to enable
individual farmers to own rice paddies in the Taiwanese
demonstration project at Bohicon.

2. The Taiwanese should reduce their emphasis on the single area
near Bohicon and start demonstration plots in the Mono Valley
and perhaps on the Niger River. The development of the Bohicon
area is limited by the local population.

3. Thought needs to be given to the Bohicon project when the
Taiwanese complete their contract. The two Dahomeans being
trained are not enough to continue the operation when the
Taiwanese leave.

L. The two varieties, IR-8 and Tachung Native No. 1, planted in
the Taiwanese project, should be multiplied and distributed
through the government extansion service. The number of
varieties being used should be reduced with emphasis upon the
two just noted.
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THE GAMBIA

The Rice Economy

Rice is a food staple in The Gambia. It is grown on swamplands by the
Gambia River and on the upland primarily for local subsistence. In
order to meet the demand for rice. it has been necessary to import be-
tween 8,000 and 11,000 metric tons yearly. Last year, the majority of
the imports came from Burma. Early in the year, the cost for imported
rice ranged from thirty-eight Gambian pounds (about $91.20) +to fifty-
eight Gambian pounds (about $139.20) per metric ton. This price was for
seventy-five to 100 percant broken milled rice. At the higher cost,
imports would constitute a drain on foreign exchange of about $1,392,000
a year. HRice imports were about ten percent of all imports in value.

The Gambia has about 350,000 people or thirty inhabitants per squara
kilometer. The rate of population growth is two percent annually.
Eighty-seven percent of the population lives in the rural areas, leaving
thirteen percent in the urban areas.

Total milled rice consumption is estima“ed at 30,000 metric tons annually.
Consumption per capita averages about 81 kilograms per year. In some
rural villages, very little rice is consumed, but in the producing areas
and in urban centers, rice consumption is estimated at about one pound
(0.45 kilogram) per person per day.

The Physical Environment

The Ggmbia has a land area of 10,000 square kilometers or one million
hectares. It forms a land strip sixteen to fifty kilometers wide and
LOO kilometers long, bisaected by the Gambia River and is surrounded by
Senegal. The river is navigable to freight boats or barges for almost
the nation's entire length.

The Gambia is composed of four divisions, three of which, Lower River,
Central, and MacCarthy, comprise respectively the north and south banks
of the lower, middle and the upper reaches of the river. The fourth,
Western Division, comprises a triangular southward extension along the
coast below Bathurst, the capital. Of the total area, sixtesn percent
consists of tidal and fresh water swamp.

The salt flats (33,000 hectares) and about fifty percent of the mangrove
areas (22,000 hectares) are saline throughout the ysar. From the mouth
of the river upstream about 130 kilometers, the water is saline. Above
390 kilometers upstream, the water is fresh.
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The Central Division has 20,000 hectares under swamp rice culti-
vation. It is estimated that an additional l,500 hectares of low-
lying upland and true upland rice are cultivated elsewhere.

Production

The area under rice cultivation covers about 2l,000 hectares. An
estimated 65,000 hectares are potentially suited to rice growing.
Most of this land is in the MacCarthy Island Division. Extensive
rice growing in the east of MacCarthy Island Division is precluded
by high floods. West of this Division, salinity is the greatest
problem. Generally, yields in the salt-water swamps are below
optimum bacausse of the poor drainage conditions and lack of water
control. On the upland rice areas, a shortage of water and poor
soils are limiting factors.

There are three classes of rice culture in The Gambia: (1) low up-
land rica, (2) fresh water (rainfed) swamps, and (3) salt water
swamps, including mangrove areas.

The soil is prepared by hand hoes. The soil is worked to a depth
of two to three inches. Deeper cultivation would produce higher
yields. Land preparation bsgins in late April or early May. Hoes
are used in the upland and rainfed swamp arsas. The ridging method
in salt-water swamps requires a long handled spade.

Seeding or planting of upland and rainfed swamp areas takes place
in June and early July. The broadcast method is used in most of
these two areas. However, in the Jola tribal areas,hand drilling
in rows is practiced. Hand hoes are used to cover the broadcasted
sged with soil. Rate of sseding varies from 110 to 170 kilograms
per hectare (about 1/3 more than government recommendations).
Children drive birds away until the green plants emerge. Broad-
cast rice usually yields less than drilled rice because the latter
can be weeded during the growing season and there is more plant
tillering.

Nursery beds are used for transplanting in the salt-water swamps
and some of the rainfed swamps. Rice is usually broadcast in the
beds at the rate of about 335-450 kilograms per hectare. Trans-
planting from bed to field occurs in thirty to as many as seventy
days after the nursery bed is seeded.

Farmers are beginning to use commercial fertilizer on nursery beds
and some upland rice fields. Animal manure is also used on these
lands where available. Salt-water and rainfed swamps are generally
not fertilized. HRates of commercial fertilizer application, whera
used, are low, ranging from twenty-eight to ninety kilograms per
hectare. A few farmers use up to 225 kilograms per hectare where
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fertilizer is donated or subsidized. Usnally, fertilizer is app-
lied as a top dressing to a crop that it not doing well.

Transplanting from nursery beds takes place in late August or early
September, depending upon rainfall. Usually, rice is transplanted
at the rate of one plant per hill (instead of two tc five plants

as in the Far East). Spacing betwaen plants ranges from fifteen

to thrity centimeters.

Weeding is neglected in most rice fields. Some farmers weed once
or twice during the growing season. Farmers ars not trained to
identify weeds from rice when the latter is in early growing stagses.

Pests affecting rice include grasshoppers, army worms, case worms,
rice bugs, fishes, birds, hippopatamus, wild hogs, and somstimes
babeons. Efforts to control pests generally have been inadequata.
The most serious disease is blast, which affects many fields.

Harvesting begins in October, which causes competition for labor
with the peanut harvest, and continues into January and February
for lats maturing varieties. Cue rice head is cut at a time with
a small knife or sharpened piecs of steel. It takes sixty to onae
hundred man days to harvest one hectars. The rice heads are tied
in small bundles and dried in the field. After drying the rice is
carried homs and stored in small buildings or in the rafters of the
farmers' house.

Rice is usually threshed by beating the grain heads with sticks
and winnowing out the chaff. It is mostly milled by the mortar
and pestle method, which requires about one hour per pound to mill
out the bran. There are twelve single stage hullers used mostly
in connection with experiment stations and not by local farmers.

Estimates for national rice production are:

Year Hactares Production
- (Thousands) Metric Tons
(Thousands)
196L/65 27.0 37
1965/66 26.3 35
1966/67 25.5 33 .
1967/68 28.L 36

Yields were reported at 0.L45 to 1.7 metric tons per hectare for
upland rice, and 1.1 to 2.8 tons for swam-grown rice. However,
yields on Taiwanese demonstration plots ranged from 2.2 to 3.9

tons for upland rice and L.5 to 9.0 metric tons for fresh water
irrigated fields.
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Production costs per hectare provided by the Department of Agri-
culture are:
Rainfed Tidal

Input Upland Swamp  Swamp
Hoeing $5.93 $l.95 -

Seeding 3.70 2.96 $2.96
Transplanting - 11.88 11.88
Weecing 9.65 6.82 3.56
Harvesting 5.93 5.93 5.93
Transporting 2.96 2.96 2.96

Fertilizing and manuring 17.80 17.80 10.00

Total $L6.00 $52.90  $37.30

Many farmers use no fertilizer or manure. All other cost items
ars thought to be conservative. Cost of harvesting alone could
aqual the grand totals listed abovs.

Marketing

Marketing of imported rice is handled by a rice consortium, under
government control. The rice is sold by the consortium with the
govarnment subsidizing it, if necessary, to hold the retail price
at eight cents a pound (17.5 cents per kilogram) in Bathurst.
Actual cost this past year was reported to be about eleven cents
a pound. (ca. 2l cents per kilogram). The fixed retail prices
outside of Bathurst range from eight and a half to ten cents per
pound (18.75 to 22 cents per kilogram). The government subsidy
has taken the form of waiving certain customs dutiss and drawing
from a rice stabilization fund which was built up during a paeriod
of lower world prices. The stabilization fund is nsarly exhausted.

There is little storage available for milled rice. No complete
multi-stage rice mill and no commercial drying facilities have been
established.

The United Nations estimates 20-22,000 metric tons of milled rice

comes from domestic production. Most of the domestic rice is con-
sumed by the families of producers or their neighbors. Farmers in
the Lower River Division sell about fifteen percent of their pro-

duction and the MacCarthy Island Division sells about twenty per-

cent of its production to other areas.

In 1967, the government initiated a pilot rice marketing scheme.
Four village buying stations were established in the main rice
producing areas and rice buying agents were appointed. Paddy rice
was bought from the growers at three cents per pound (6.6 cents
psr kilogram) and was transported by road to Safu where it was
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milled for the Department of Cooperation. The Department sold the
rice through the rice consortium. Last year the Department bought
107 tons of paddy rice and sold sixty-five tons of milled rice.
Members of the consortium are reluctant to buy this rice because
of its low quality. The Dapartment of Agriculture hopes to esta-
blish ten new buying centers next year.

Most local paddy rice is sold to private traders for a reportad
two cents a pound (.l cents per kilogram). Some rice is bartered
for items such as soap, sugar, salt and kola nuts.

To stimulate greater production, twelve engine-operated rice hullers
provided by A.I.D. in 1965 hava basn opsrating undsr the Departmeht
of Cooperation in the main rice producing districts. Payments for
the cost of milling are made mostly in kind, usually ten percent of
the rice milled.

The average yisld or total milled rice after processing usually is

from fifty-eight to sixty percent. Without proper supervision, it

was stated that yields would sometimes drop to forty-fifty percent.
After observing the processing, it seemed that about ten to fifteen
percent of the broken rice remained in the bran and hulls produced

by these rice hullsrs.

There are plans to construct two or three modern multi-staged rice
mills in the main rice producing districts. With mills of this
type, yields of milled rice could be increased ten to twenty per-
cent.

Twelve simple hullers have been provided by India. In addition to
these hullers, a small rice mill with a capacity of two tons per
hour, is located at the government experiment station of Safu.

Sarvices

Tractor plowing servicae

The Gambian governmant operates a tractor-plowing and discing ser-
vice available to farmers in the MacCarthy Island Division. Most
of the land is plowed for members of cooperative societies spon-
sored by the Department of Coopseration on a credit basis. Other
farmers are required to pay cash in full before plowing. The cost
is $7.20 per acre ($17.80 per hectare) for plowing and discing.
This price is subsidized by the government at about fifty percent.
Therefore, the actual cost for plowing and discing is about $1).40
($35.60 per hectare).
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The acreages mechanically cultivated during the past six years are
givan below:

Year Plowed Disced
{Hectares) (Hectarass)
1962 289 219
1963 578 L72
196L 990 745
1965 1,367 1,188
1966 1,430 1,422
1967 1,896 1,888
(est.) 1948 2,342 2,161

Community developuent

Much of the effort of community development is directed towards the
construction of causeways and simple bridges to make suitable sites
for rice growing accessible. While bridges and causeways have baen
constructed in many swamps by the Colonial Development Cooperation
(cDC), followed up by local Arsa Council funds and more recently by
community development funds from the Netherlands, the problem is
the annual recurring construction since these bridges and causeways
wash out during flood periods. Making them permanent will add
another milestons in overall production.

Improved sead distribution

The government, in order to increase production, has introduced
improved varieties of =cud, such as: Taichung Native No. 1, Tai-
chung No. 178, IR-8, and Soavina.

Only small quantities of improved seed are distributed each year
because the program, as presently organized, is not effective.
Mora progress is made by Taiwanese rice teams in distributing seed
to their cooperating farmers.

Fertilizer distribution

The Waest German govermnment has donated fertilizer to encourage in-
creased production of rice and peanuts.
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Quantities of fertilizer for rice imported during the past eight
years, compared to fertilizer used on peanuts, are:

Yaar Fertilizer on Rice Fertilizer on Psanuts

(Metric tons) (Metric tons)
1961 200 100
1962 10 100
1963 - 200
196 - 100
1965 10 750
1966 100 1900
1967 500 2000
1968 100 3212

Taiwanese rice mission

The forteen-member Taiwanese team has been in The Gambia for two
years. Their project is located near Sapu. With controlled irri-
gation, the team is investigating local varieties, along with
Taiwan varieties, for adaptability to both rainy and dry season
cultivation. Fungicides and herbicides are now on trial at the
Taiwanese demonstration farms. A number of the introduced varie-
ties have produced well and yields of 5.5 to 6.6 metric tons per
hectare, at least four timses, the annual average yield, have been
racorded.

During our tour of the Taiwanese projects and the surrounding areas,
wa were impressed not only by the success of their demonstrations
but also with their extension programs. Farmers in the villages
near the demonstration sites are now growing rice under instruction
and supervision from the Taiwan technicians. Talwan has extended
its contract for two more years and has agreed to fummish twenty-
two technicians and build a rice mill. The objective of the team
is to extend the Taiwanese techniques to 800 hectares by 1970 of
which 600 hectares will be upland rice and 200 will be paddy rice.

Collega of Agriculture training program

The College of Agriculture is involved in the selection and train-
ing of new staff for ths Ministry of Agriculture. These training
programs seemed to be very effective.

Suggastions For Improvement

Unless rice becomes a cash crop with organized marketing and a
guaranteed reasonable minimum price, there will be little incen-
tive for the grower to produce more than is required for homse
consumption.
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At the present time, The Gambia is importing 10,000 tons of rice
per year. This is about one-third of its production in terms of
milled rice equivalent. By using the Taiwanese methods and in-
creasing production to 1.7 metric tons per hectars the deficit
could ba eliminated.

The biggest problem facing The Gambia is to establish an effective
marketing system. At the present time, the rice consortium is not
willing to market rice because of the low margin of profit. At
presant, rice is bought by the peanut cooperatives. It will be
necessary to expand these co-ops if this mothod it used.

Following are suggections for improviug the rice gconomy s

Concentrate on acreage now being cultivated rather than expanding
to virgin land at the present time. The Taiwanese methods for
improving yield should be extended to mors acreaga. This will
bring about more rapid and economical increases in total produc-
tion when comparod to the higher development costs for reclaiming
virgin land, constructing dikes, irrigation ditches, and leveling
land to provide water control on new lands.

Establish a program to produce and distribute pure seed of a high
yield variety suited to conditions in The Gambia. This program
could be organized and carried out in cooperation with the nearby
Casamance arsa of Senagal.

Encourage farmers to plant seaeds in rows rather than broadcasting.
This will help to control weeds.

Expand the coopsrative system now used for peanut production and
marketing to rice producers. This will make it possible for rice
farmers to obtain credit, fertilizer, and seed and to market sur-
plus rice.

Encourage, through demonstrations, the use of fertilizer to obtain
higher yields.

Provide advice and demonstrations in irrigation areas on water
control.

Establish a minimum price at which the government will buy or
guarantee a price to producers that will be sufficient to pro-
duce the desired volume of rics.

Establish a program to provide technical advice on the construction
and use of inexpensive rice drying and storing facilitiss.

Institute a program to encourage use of improved tools and imple-
ments as well as animal powsr in rice culture.
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In the MacCarthy Island Division, provide a multi-stage modern
rice mill.

Establish standards of quality for paddy and milled rice, and re-
ward producers for high quality so that The Gambia will be in a
position to offer higher quality milled rice for expcrt when the
country becomes self-sufficient.

Establish a rice marketing board within the govermment to control

imports and import prices until the country attains self-sufficiency
and to aid in export marketing.
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GHANA

The Rice Economy

During much of Ghana's history, rice has contributed to the food
requirements of its people. Prior to independence in 1956, rice
was grown generally throughout Ghana and became a part of the diet
of much of the indigenous population. However, the level of
production varied substantially between different perioss of time
within local areas.

During the past six years, the average annual production nas been
about 35,500 metric tons of milled rice, while the imports of milled
rice were near 37,000 metric tons. Thus, Ghana is about 50 percent
self-sufficien* in rice.

The current per capita consumption of rice is about nine kilograms
per year. The marked increase in consumption during the postwar
period is largely due urbanization and to the probability that rural
people eat more rice. The continuing increases in population

coupled with likely increases in per capita incomes points to a
growing domestic rice demand. Substitution locally produced rice
for imports would release scarce foreign exchange for other purposes.

Rice plantings of 12,000 hectare in 1967 accounted for only i percent
of the total acreage of annual field crops (excluding vegetable) and
ranked approximately seventh in value of total field crop production.

Rice, until recently, has not received much emphasis from research
and extension. Consequently, production techniques, areas of
concentration, and systems of assembling, processing, and marketing,
have developed in a haphazard manner.

The Physical Environment

Rice is produced widely in Ghana. However, the biggest production is
in the Northern, Upper, and Brong Ahafo regions. No rice is grown
under controlled irrigation, except experimentally on the Kpong
Experiment Station. Commercially grown rice is dependent upon rainfall
and is classified as upland rice. The Taiwanese plan ¢ . irrigated

rice project on a small acreage during 1969.
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Commercial upland rice is grown under a wide range of land conditions,
varying from plantings on sloping land, cleared from native brush and
timber growth, to lowland areas along streams and in swamp lands. As
previously mentioned, upland rice is dependent upon rainfall, the
resultant overflow of streams in low-lying level areas, and water
collected in swamp lands from hillside run-off. Since all this rice
depends on the amount of rainfall during the monsoon season and the
timing of these rains, the volume of production is unpredictable.
Rainfall varies from near 1,250 millimeters in the three southern
regions, 1,000 mellimeters in the northern regions, and 2,000 milli-
meters in the central regions. This dependancy on the monsoon rains
permits one rice crop per year. Only though controlled irrigation can
more than one crop a year be grown.

Production Techniques and Costs

Little technology is employed in rice production. Seeding generally is
by broadcasting on newly worked soil and sometimes covered by harrow-
ing. 1In some cases, seed is planted in holes made by a stick and
covered by foot. Some rice is broadcast on land plowed by government
tractors and followed by discharrow to cover the seed. No attempt is
made to prepare a seed bed. Weeds and native grass are not controlled
and become a serious problem. In some cases, near Ada, the rice is
broadcast on cleared land without any soil preparation other than
burning off weeds. The rice is seeded in the ash. Ag would be
expected, rice yields are low. The average national yield is only
about 785 kilograms per hectare a year. Many factors other than poor
seed bed preparation leads to low yields, including: low-yielding

and mixed varieties, pest damage from birds and rodents, weeds, too
much or too little water, poor rice processing equipment, poor soil,
and lack of fertilizer use.

Commercial rice produced in central and northern Ghana is parboiled as
a home industry. The indigenous milled rice is contaminated with small
stones. This foreign matter gets into the rice during threshing and the
post-parboiling drying. Often these procedures are performed on the
ground and there is no way to avoid picking up the stones. Threshing
and drying platforms made of cement would solve this problem. Canvas
would also help reduce objectionable foreign matter. Parboiling is

done in pots, pans, or stell barrels, about one bushel at a time.
Variations in the procedures and methods of parboiling often leads

to lack of uniformity in milled rice.

A major obstacle to commercial rice production is lack of uniform
varieties and pure seed. Even the rice observed growing on the
government seed farm at Abidome was badly mixed. This mixture of
varieties leads to many problems, such as:
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1. The milled product is not attractive due to the admixture of red
rice and many grain types.

2. The wide variation in maturiiy leads to a paddy containing over-
ripe grain that is sunchecked, and immature, chalky, green grains.

3. Milling of mixed varieties is difficult and contributes to low
mill yields.

L. It is impossible to adjust a mill for maximum efficiency when grain
.of all types, shapes, and stages of maturity are in the paddy.

5. The maximum potential field yields are not possible when mixed
varieties are grown.

The Ministry of Agriculture has begun a program to produce pure seed.

In 1968, production of 17,000 pounds of improved rice seed is forecast,
compared to an estimated need for nearly five million pounds. Other
factors that hamper the rice industry in Ghana are lack of transportation,
milling facilities, and credit assistance programs. The present price

of $6 per 180-pound bag (7% cents per kilogram) by the government, is

not sufficient to stimulate production. A group of farmers at a

meeting held at Yendi said, "Self-sufficiency can be attained if we

are guaranteed a fair price, are extended credit, and transportation
problems are solved."

The government's attempt to supply tractors for plowing has not been a
successful venture. The Agriculture Office in the Norther: Region said
385 tractors were on hand, but only 225 were in operating condition.
lack of skilled drivers, mechanics, and spare parts are the principal
reasoans for the mechanization breakdown.

Rice from the north is a comparatively long grain. If grown in upland
sections, its color iu whute (chalk-like); if grown in semi-swamp areas,
the endosperm develops clear and hard characteristics. The parboiling
before milling adds to the darkness of the color and a distinct odor.
The central and southern regions produce short and medium grain in

both white and parboiled forms.

The imported rice is mostly long grain varieties. Some of the U. S.
rice is parboiled, but there appeares to0 be no market preference
between parboiled or raw rice. The price of imported U. S. rice is
only slightly higher than indigenous rice in the Accra market.

Of the local rice, the public seems to favor it parboiled. Par-
boiling should be encouraged because of its higher milling yield with
fewer broken kernels and its higher nutritional value (Vitamin B,
Niacin and Iron). Milled parboiled rice also keeps better in storage
than raw rice and is less subject to weevil damage. Parboiling also
furnishes a home industry and source of extra income.
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There was practically no information reflecting a systematic calculation
of rice production costs or alternative crops. One farmer with a
commercial rice enterprise of 20 hectares provided fairly complete
estimates of total costs. Hic land, situated along a small stream and
originally covered with grass, was prepared and seeded by government
mechanization services at the standard rate of $15.L0 per hectare.

Laber for weeding. bird scaring,. and other jobs was hired. Weeding
costs were estimated at $17.L0 per hectare. The total cost was esti-
mated at 314 per hectare. At an estimated yield of two metric tons

per hectare, the cost per metric ton of paddy would average $61.80.

Marketing

Noticeable characteristics of rice, the process, and terms of trade

in the marketing system are (1) local rice is not a uniform product,
(2) no semblance of grading by grain type or predetermined quality
standards is practices, (2) processing and milling is performed largely
by trades women as 2 daily activity, and (li) in retail markets, there
is lit“le difference in price between fine milled white rice of uniform
grain size and excessively broken, partially milled rice of poor
quality. These and other factors contribute to numberous rigidities

in the market.

From the farmer:s viewpoint, the effect of the growing market demand
for rice has depended upon location and conventional methods of
preparing rice for markets. Southern grown rice (which is not
rarboiled before milling) is anccepted in the major trade ceunters,
whereas northern growm parboiled rice sells slowly, even with signi-
ficant disecounts in oriee. This ridigity in the market no doubt will
continue Lo prevail even though the overall demand likely will continue
to expand.

The effects of o sirong urban demand for imported rice likely will
continue the inflationary pressure on prices, and indirectly exercise
a strong influence toward muintaining relatively high import quotas.
Wnite rice genernally of the medium grain type is imported. One
importoer in Accra had brought in 2.3L7 metric tons of U. 5. medium
grain rice. (No. £ -2¢ to 5% broken) at prices ranging from 1h.1 -
L.l cents a kilogram. This importer sells wholesale to "mammy"
traders who sell at retail.

After threching, rice passes through two functional groups in reaching
the retail center. First, it moves either to the nearest road or
village, wherc it is parboiled (not applicable in south) and taken to
smcll mills for milling, then winnowed and sacked.
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The farmer may sell to a paddy buyer at the farm or village who performs
the last function. Second, the bags are either taken to retail markets
by the person performing the first stage, or sold to a "mammy" trader
who serves as a middleman between the milling stage and the trader in
the retail market. Thus, rice moves in small quantities through the
various stages, with no opportunity (or apparent need) for systematic
inspection and designation of grades. No doubt quality has some effect
in moving the rice more rapidly or in price dztermination, but to
establish some measure of its importance would be difficult.

The market areas for rice in the south prefer white rice. Hence, par-
boiled brown rice from the north may be unacceptable. It frequently
remains in storage for long periods, and must be sold at discounts.
The price discount for nothern grown rice in southern markets during
March-May 1968 is reported to have ranged 22 to 30 percent below
imported rice.

Transportation

Transport of farm produce and supplies is a major problem throughout
Chana. It possibly is more difficult in the case of rice, since
production is located in low lying areas which are less frequently
traversed by roads. Except for the large producers (those with more
than 3.2 to L hectares) rice is generally conveyed from the field to
the nearest road by head load. The distance often is referred to as
by hours of walking time. From the point at which touching service
can be obtained to the village mill, the charge is, to a considerable
extent, dependent on road condition. Rice from this area to Accra in
southern Chana would carry a transport cost of $39 per metric ton. In
contrast rice shipped from the southern U.S. to Ghana normally carries
a tgansport cost of approximately N¢ 27.00 short ton ($29.00 metric
ton).

While poor roads are a major cause of high transport costs, the small
quantities of rice available from producers for transport is another
factor. The average farmer with 1.2 - 2.l hectares makes several
sales in disposing of a crop.

Storage

The problem of storing rice varies between regions. In the south, the
crop normally moves through mills and to retail outlets within three to
five months after harvesting. Storage requirements for the small
quantities at farms are no problem. Most farmers find sufficient space
in their family living quarters or nearby huts.
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However, in the north, where the entire annual harvest may be held for
more than one season, storage becomes a problem requiring additional
facilities.

In addition to privately-owned storage, the large government mills
have from two to three large storage buildings for sacked grain
asgsociated with these plants. Space in such buildings might be rented
to larger growers whose private warehouse space is inadequate. Other
shed-type buildings owned by government agencies appear to be serving
little useful purposes and proably could be converted for grain
storage.

Officials do not understand completely what precautions are necessary

to keep rice free of insects. For small quantities, frequent moving
outside for sun drying is practiced. A few large growers reported

that they also applied heat by placing bags of rice on raised plat-
forms under which a slow burning fire is maintained. This process is
repeated once each month during the storage period. This poses as
considerable labor cost problem, which could be alleviated by expediting
the milling of paddy and channeling it through the marketing system.

Milling

Rice milling is carried on mostly in villages where small hullers are
available at custom rates. These hullers frequently are installed in
conjunction with small maize grinders, which are operated with the
same power unit. The efficiency of these mills is variable, depending
on the uniformity in size and shape of the grain, the moisture content,
the duration of storage prior to harvesting, and whether or not the
rice has been parboiled. For un-parboiled rice that has remained in
storage for several weeks, the proportion of whole grain may be no
more than 35 to LO percent of the gross weight before milling. For
parboiled rice of comparable quality, the whole grain percentage may
run 60 to 65 percent. This factor favors parboiling in the north.

The principal customers of the small mills are local trades women who,
on a weekly basis, purchase one to two bags of paddy, parboil and

dry it before milling, and after milling, winnow the rice in preparation
for sale in the local market. From interviews in the northern local
markets, we learned that for a bag of paddy (180 pounds) costing $8,

the market woman would obtain about 18 to 22 pans (about two-thirds

of a gallon) of milled rice for which she received about $9. The
milling charge is U5 cents per bag.

The number of mills with larger capacity hullers in operation was
not obtainable. Two trade names of other small mills have output
capacity of 20 - LO bags (1.6 - 3.3 metric tons) per day. One small
Japanese-make mill which, milled and separated the grain into three
gradations, was in operation at the Kpong research station.
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About five years ago, the United Ghana Farmers Cooperatives Council
(now defunct) purchased 15 German-made mills for $1,500,000. In
addition to encouraging expanded production, these mills were to
service rice from government farm corporations and members of
cooperative societies. These mills have a rated capacity of
approximately two tons of paddy per hour, and with accessory units
cost approximately &90,000 each. Only two of these mills have been
installed and only one has operated. The other 13 are in various
stages of installation.

Government policies and regulations

In practice, the policy of agencies dealing with agriculture appears
to be directed largely toward keeping food prices low to consumers.
This concern seems to underlie the subsidization of fertilizer costs
to farmers at about 50 percent and the plowing and other mechanized
services to small farmers.

The Ministry of Agriculture is implementing a rice purchase program
which it is hope will stabilize the price of paddy at the farm,
relieve the farmer of the task and cost of parboiling and milling in
order to sell direct to traders, share the cost of transport, and
facilitate the movement of rice from the north to the urban markets
of the south. The logistics of the scheme involve prearranged buying
dates at local villages when the Food Marketing Corporation will
provide transport for rice delivered by farmers. A price of $6 per
180 pound bag (1} cents per kilogram) for paddy of any quality has
been announced. Prices for domestic rice are stabilized to some
degree by a ceiling price on imported rice. At wholesale, the
current ceiling is $10.96 per 100 pounds(23.7 cents per kilogram).
The retail levels are $11.20 per 100 pounds (2L.2 cents per kilo-
gram) NP 12 per pound 26 cents per kilogram and NP 8 per cigarette
tin. The plan had been implemented only in two mill areas and
little rice was delivered by farmers.

For 1967 crop, farmers feel that $6.20 per bag (7% cents per kilogram)
is not enough. The current price paid by "mammys" was $8 - $9 per
bag (9.6 - 10.6 cents per kilogram). However, as the harvest season
for the 1968 crop approaches, it is possible that this price might
attract deliveries immediately after harvest. While the $6.20

price seems low, and doubtless will do little toward stimulating
production, it is desirable that the government proceed cautiously.
Placing the support price at a level that results in farmers
delivering most of their rice to the Food Marketing Corporation
would present problems of transporting, miiling, and marketing beyond
the capacity of the corporation to handle.

In connection with the receiving of paddy from farmers, there is no
account taken of the moisture content, the amount of foreign matter,
grain type, percentage of red rice, or other factors related to
quality. No grade standards are applied.
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Credit

Credit for production intermediate-term loans is channeled to farmers
through cooperative societies. The cooperative movement in Ghana
began some L0 years ago, primarily for encouraging cocoa production.
A Department of Cooperatives in the Ministry of Agriculture was
organized in 194li. In 1960, some 557 cooperative societies ware
registered. The number increased through 196L; but, in 1965, the
Department was abolished and replaced by the Agricultural Credit and
Cooperative Bank. This agency continues to service local cooperative
gsocieties but a considerable number of experienced personnel were
lost in the transition and the cooperative movement has suffered.

When it is necessary for farmers to borrow, they are encouraged to
make apolication through local cooperatives. The availability of
funds apparently has been limited., and the chance of most farmers
getting loans appears uncertain.

Loans direct to farmers or to firms in allied services are not
encouraged, partially due to shortage of supervisory personnel and
the high cost of servicing such loans. Some machinery companies
extend loans to individuals, but the repayment terms often are
difficult to meet.

Some farmers in the northern region had mznaged to meet cash expenses
withoul borrowing. It seems the general practice is to use savings
on hand, or to sell sufficient produce or livestock to meet operating
expenses,

Services

A rice breeder is employed at the crops research institute of the
Ghana Academy of Sciences. His activities consist of growing small
plots of introduced varieties and studying their botanical charac-
teristics, such as height of plant, grain length, glume color,
width of leaf, length of growing season, awn type, and diseases.

The University of Ghana has a rice experimental station at Kpong.
This station has tested varieties and responses to fertilizers.

Some lowland rice is grown under controlled irrigation, allowing more
than one crop a year. Tests are also being conducted on upland rice,
growing one crop a year of different varieties. At this station,
IR-S, from the Philippines, appeared to be doing better than IR-8.
IR-5 appeared to be the highest yielding variety of short suration
(130 days), while the best varieties of the medium duration

(140-150 days) were from Surinam.
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The Kpong experimental station has concluded that Stam F-3) is the
best weed control chemical and no further tests of chemicals are
being conducted. Some further testing of other new weed (grass)
control materials should be conducted.

A small rice mill being used at the Kpong station, manufactured in
Japan, was impressive and should be looked into as a commercial
mill for private operators. The power requirement is relatively
small and the capacity would make it feasible in many localities.

Extension

The Extension Service is a part of the Ministry of Agriculture.

One agricultural extension officer is in charge of each of the eight
regions. These regions are divided into sub-regions., each with an
agricultural extension officer, with some of the sub-regions having
more than one officer. There are not enough extension officers to
serve the rural population. In many cases, lack of transportation
vehicles and the inaccessibility to many areas, due to poor or no
roads whatever, make contact with farmers even more difficult.
Little communication with headquarters makes it near impossible to
perform the duties required. It is believed that the staff is doing
as good a job as can be expected under the circumstances.

A much larger extension staff 1s needed and more short-term train-
ing should be available for selected staff members. Training is
handicapped by inadequate research activity to develop rice recom-
mendations. Sending extension workers to study abroad is not the
answer since most of the information they acquire is not applicable
to their country. The most satisfactory way to solve this problem
is for Ghana to develop the technology adapted to Ghana through
practical research.

Suggestions for Improvement

An all-out effort should be made to produce pure seed of some variety,
thus making Ghana a one variety producing country. It is an erroneous
notion that several varieties are necessary to meet the varying
conditions of such a small country as Ghana. This variety should have
these characteristice: a long grain that consumers prefer; 130-150
day maturity; resistance to the rice blast disease; vitrous and clean
endosperm; and medium height stature, responsive to fertilization,
with stiff straw.

Such a variety probably already exists in Ghana and only requires
isolation from the mixture of varieties now being grown for increase.
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Promising existing varieties are BG 79 from Nigeria, or an early long
grain variety from Surinam. Since the Philippine International Rice

Research Institute is in the same latitude as Ghana, IRRI can assist

in the selection of a variety. The strain of blast disease occuring

in Ghana can be isolated and varieties tested at TIRRI for resistance

to blast.

The country should not wait fro the development of a variety, but

should decide upon a variety from data already in existence in other
countries of the same latitude, unless, such a variety does already

exist in Ghana. Most any pure variety from a country of the corresponding
latitude would be superior to the mixture of varieties now being grown
commercially. The best variety for the swamp conditions would probably

be best for the upland grown rice.

Some of the advantages that would result from a pure variety would
be:

1. Paddy of uniform size and shape that would result in rice that
could be uniformly and properly milled.

2. A crop of uniform maturity, eliminating paddy with over-ripe
and sunchecked kernels or green rice resulting in chalky or
blank kernels.

3. A paddy that could be parboiled uniformly.

L. A milled rice product that would be attractive in the market and
demand a better price.

5. An increase in field yield.

Seed farms should be established and a seed inspection service should
be founded. The more progressive private farmers should be selected
for producing pure seed for re-sale to other farmers in their commuity.
In addition, the extension service should put on a campaign to
éncourage and promote pure seed as soon as such seed is available.

More intensive cultivation should be practiced. This starts with land
preparation and applies equally to those farmers that are using
tractors for plowing and those who prepare their land with hand tools.
The importance of good land preparation must be appreciated. Good
land tillage would reduce the serious weed problem. Preparation of
good seed beds would increase yields substantially.

Upland rice should not be sown broadcast, but should be drilled in

rows to facilitate cultivation. Drilled rows should be on the contour
arond the hill, rather than up and down the hill. Swamp rice.fields
should be bunded to hold water where available and the rice transplanted.
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Extending credit to farmers would make it possible for farmers to take
advantage of improved technology, such as fertilizer, mechanical
cultivation, weed control sprays, and the hiring of labor during periods
of peak labor requirements. In some cases, credit would eliminate the
necessity of having to sell rice during periods of excess supply at
below const of production.

Improved transportation facilities would result in more orderly marketing,
batter prices for paddy, and possibly, a lower rice price to consumers.
The present cost of transporting rice from the principal producing areas
to the large centers of population seems excessive.

Private rice milling should be encouraged. Credit to private millers
should be given as needed. It appsars advantageous to encourage the
location of small rice mills close to producers, rather than constructing
a few large mills far from production centers.

Studies should be made to determine the best procedures and methods of
parboiling on the small home industry basis. This information should
then be coveyed to the home industry parboilers. Better parboiling
practices would lead to a more uniform and attractive milled rice
product and result in a higher mill ont-turn.

Fertilizer use by private farmers should be encouraged by the extension
service. An extensive campaign should be made through demonstration
plots and farmer meetings in order to increase the use of fertilizers.
Recommendations on the fertilizer elements needed, rates of application,
and time of application snould come from the Academy of Sciences and

the experimental station at Kpong.
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IVORY COAST

The Rice Economy

Rice ranks a distant fourth among the Ivory Coast's staple foods. It
constitutes only eight percent of the starchy-food consumption by weight
on an unmilled basis. 1In 1965 the "average" Ivorian consumed the equiva-
lent of seventy kilograms of paddy, compared to 170 kilograms of manioc,
210 kilograms of cooking bananas, and 330 kilograms of yams.

Rice, an Ivorian luxury staple, costs considerably more than other
sources of starch. Producing more rice would not be the cheapest way

of increasing calories available to Ivorians, and calories are not
really lacking now. Additional rice production would not markedly im-
prove the country's protein, mineral, or vitamin diet. Therefore,
increasing rice consumption is not a desirable economic-policy objective.

Increasing Ivorian rice production is desirable, provided it can be achievec
at a reasonable cost. Although rice is not competitive in price with other
foods of similar nutritional value, rice consumption is increasing rapidly
and is likely to continue to increase. Since 1950, consumption growth has
outstripped increases in production, leading to significant imports. At
present, the lack of foreign exchange is not a bottleneck for Ivorian
development, but planners expect it to become one in the future.

Consumption

Rice is the traditional staple for that small part of the Ivorian popu-
lation living in the forest zone west of the Badama River. People there
probably eat over 150 kilograms of paddy per person per year, but most
of the recent increases in consumption have taken place elsewhere.

From 1948 to the present, Ivorian rice consumption has been increasing at
about ten percent per year. Per capita consumption now is three or
four times above that of the early 1950's. Rice consumption is in-
creasing by less than three percent as a result of population growth.
Substitution of rice for other staples--principally yams, cassava, and
cooking bananas--results in an increase of over seven percent. This new
rice consumption is by urban people outside the traditional rice-staple
area. In 1968, the urban population of 1.25 million or twenty-five
percent of the total accounts for about thirty-five percent of the
country's rice consumption -- 110-115 kilograms of paddy per person per
year. Urban population is thought to be increasing by eight percent
per year. Rice consumption per head in rural areas outside the rice-
staple zone is much below the national average; but, it too is growing.

Rice is preferred by those who can afford it because it i1s bought ready

to cook and because it has high prestige. Hence, there is a high income
elasticity of demand for rice, mostly concentrated in the cities. The
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Ivory Coast's high economic growth rate is the major factor responsible
for the phenomenal increase in rice consumption. This expansion seems
likely to continue, at least for the middle-run. While planners believe
that yearly increases in rice consumption will drop to five percent in
the early 1970s, continued economic growth and urbanization may expand
conswmption at a higher rate.

Production

Rice production estimates are tenuous and may vary by forty percent for
a given year. However, working from import figures and estimates of
consumption, we can make estimates of rice production trends. From the
late 1940s to the mid-1960s, production seems to have increased at an
average rate of seven and one-half percent per year. This is an im-
pressive rate, but less than consumption. Over two-thirds of production,
and most of the increase, stems from upland culture, with most of the
rest from swamp culture and perhaps only about five percent from irri-
gated lands. Hence, production has been highly dependent on rainfall;
annual variations in production have ranged up to fifty percent.

As urban rice consumption has grown, it has been changed from a crop
grown almost exclusively for home consumption to one that is more apt to
be raised for sale. Although there are no records of the amount of rice
moving through uncontrolled, private trading channels, it is estimated
that about one-fourth of local production was marketed in 1967.

;ggorts

Data on imports is generally reliable. Imports were negligible before
1950, but increased rather rapidly to 86,800 metric tons of milled rice
in 1966. These consumption and production estimates mean that Ivory
Coast self-sufficiency had fallen to about sixty percent. It rebounded
to about seventy-five percent in 1967 as the government production pro-
gram began to take hold. Imports dropped to 28,100 metric tons, partly
because stocks of imported rice were apparently reduced by about

15,000 metric tons.

Ivory Coast's 1966 rice imports were worth $12.5 million in foreign ex-
change. This appears relatively small for a country with $311 million
of exports and a favorable trade balance of $43 million in that year.
Nevertheless, the Ivory Coast protects its relatively high-cost local
production from imports and, starting in 1965, began an expensive pro-
gram to achieve rice self-sufficiency by 1971.

Planners could justify this protectionism and government aid to local
rice culture in two ways. First, although it is now expensive to pro-
duce rice locally, it is assumed that changes in techniques could develop
a comparative advantage in rice production or reduce the country's com-
parative disadvantage. Second, Ivory Coast cannot count upon an
expanding and lucrative market for its major exports, coffee, cocoa,
lumber, and bananas. Industrial development will require more imports.
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Thus, foreign exchange may become a development bottleneck in the
future, and efficient rice culture could reduce it.

The Physical Environment

Much Ivory Coast land is well suited to rice production. Throughout
much of the nation's southern half, gently, rolling hills predominate.
The soils on these hills appear well-drained and sufficiently fertile
and deep to support upland rice culture. Low-lying areas are capable
of producing high-yields of irrigated rice once drainage is assured.
There are few regicns where hills are steep enough to create erosion
problems.

The northern half of the country has gently rolling plains and wide
valleys frequently flooded during the rainy season. It is a savannah
region, while the southern half is typically rain forest, much of it
cut over.

Soils

Local experts estimate that perhaps ninety percent of the soils are
cuitable for rice culture. Where the topsoil is sufficiently deep to
support rice, it also usually has good physical structure. Soils on
land suitable for rice production are usually low in available nutrients.
Levels of pH range from approximately l in the south to 6.5 in the north.
One is struck by the relative absence of severe erosion and hardened
surface soils and by the vigorous growth of rice on newly cleared land.
On ground which has been abandoned for agricultural use, secondary cover
re-establishes itself quickly, preventing formation of surface hardpan
frequently encountered in other African countries.

Technicians report that soils on gentle slopes do not deteriorate even
after five years of cropping as long as they are handled in rotation and
adequately fertilized. Of course, plowing under straw, stubble, and
other crop residue would help maintain soil structure. Bottom land soils
seem to support continuous irrigated rice production without deteriora-
tion as long as fertility is maintained by regular applications of
fertilizer.

Availability of land

The total land area of the Ivory Coast is about 32,246,300 hectares.
Less than four percent is planted in crops. Rice may occupy as much as
300,000 hectares.

Rainfall
Rainfall is unquestionably the most important variable affecting rice

production there. Total annual rainfall decreases generally from the
southern part of the country to the central, then increases to the
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north. The rainy periods also vary in frequency and duration with
longer rainy seasons in the south and shorter, more-ccncentrated ones
in the north. Roughly, the situation is as follows:

Rainy Season

Area Beginning End Annual Rainfall
(millimeters)

Southern March July 1,450
September November

Southwest March October 1,760

Central April June 1,220
August October P

Northern May October 1,400

Far North June October 1,620

However, throughout much of the south and southwest, even the dry periods
are sufficiently wet to support rice crops if the clay or loam content of
the soil is favorable.

Tbmperature

Temperatures are favorable for rice production at any time of the year
throughout almost the entire country. Taiwanese rice teams are success-
fully growing three crops of IR-8 rice (120 days) per year under irriga-
ted conditions in widely scattered parts of the country. They disregard
the calendar, planting as scon as the paddies are prepared.

By careful timing and use of short-season varieties, the Taiwan techni-
cians have been able to produce two crops of upland rice per year in
the south. Upland harvesting is frequently made difficult due to high
humidity, a problem also encountered with irrigated rice.

Average temperatures of three areas are:

Average Daily Maximum Average Daily Minimum

Area of Warmest Month of Coldest Month
South 31%c 22°¢
Central 3l 20
North 36 15
Day length

All of the country lies between the Lth and 12th parallels north. There
is little change in day length throughout the year. Such changes are so
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minor that they are not generally thought to be important to rice
production.

Production Techniques and Costs

The techniques employed by rice producers may be roughly divided into
five categor_.es: traditional upland, improved upland, irrigated,
mechanized upland, and swamp.

Traditional upland rice culture

The following description is based on practices in the west. Some
variation occurs throughout the country.

The farmer clears the land, either forest or savannah, using an axe and
a short-handled, large-bitted hoe called a daba. Frequently, stumps are
left in the field, and some large trees are not removed. Neither are
anthills, thus, there may be considerable shading and much of a cleared
area may not be producing rice. Production statistics are misleading
because they are based on area cleared and not on the surface actually
producing rice.

As soon as the forest or savannah is cleared and the plant residue
burned, the farm women use a stick or a small, narrow-bladed hoe to
plant the rice in holes, a few grains per hole. The seed has been saved
from the previous crop and stored in a hut under frequently undesirable
conditions. There are great variations in the quality of the seed, re-
sulting in uneven stands. No fertilizer is applied. Some weeding is
done, usually by the wife. Weeds are seldom a problem in the first
year after clearing, but become more so in succeeding years.

Iusects are ignored. The children use slingshots and other devices to
scare away birds which descend in droves while the rice is maturing. - In
some areas, agoutis may eat a sizeable part of the crop. Agoutis are
sometimes trapped in bamboo fences surrounding the rice plots and eaten.

The paddy is harvested by hand by the women. Each panicle is cut off

at the stem with a pocket or kitchen knife held in one hand and placed
in the other hand until about a kilogram of rice panicles is collected.
A sheaf is then tied and placed on the ground or in a basket. One woman,
by working hard, can collect perhaps thirty kilograms per day. The
paddy is then taken to the farm's hut, where it may be dried for a few
days before threshing.

Paddy is threshed by simply placing it on a mat and pounding it with a
stick. Once threshed, i% is hand-winnowed.
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Then the rice is hand-milled in a stone or wooden mortar. Pounding is
labor-consuming and may take up to one hour per woman per day to prepare
enough rice for the family.

Farmers have already learned the value of fallowing rice land. The
land is allowed to return to bush after two or three crops. A new plot
of land is cleared and the process is repeated.

The variety most commonly used is /loroberekan, a 150-day, local variety
which is hardy and tolerates disesses and insects. It is long-stemmed,
resists lodging, and holds its grain well during ripening. It is usually
not found in pure stands, but is mixed with other varieties. Yields,
under traditional culture, are approximately one metric ton per hectare.

Rice is planted in April or May, and harvested in August or September.
l'hese are rainy months throughout most of the upland rice belt. The
farmer has learned to subsist fairly well by respecting this crop year.
The rural people appear generally well -fed.

Improved upland rice culture

This method was developed by both IRAT (Institut de Recherches
Agronomiques Tropicales) and SATMACI (Societe pour 1'Amelioration
Technique de la Modernisation Agricole de la Cote d'Ivoire) and, with
some variations, is the one generally recommended by SATMACI agents
who work with fammers.

This upland rice culture is part of a rotation with yams, cotton and
some times corn.

Land is prepared in advance by hoeing. Rice is planted as early as
possible. Moroberekan should be sown before June 15. The recommenda-
tions call for seed to be sown in rows about forty centimeters apart and
at the rate of about fifty kilograms per hectare (about one grain every
two centimeters). Sowing depth should be about one to two centimeters.

Two weedings are recommended to be coordinated with fertilizer applica-
tion so that the fertilizer will be worked into the soil.

'he recommendation is for 200 kilograms of ammonium sulfate per hectare

in split application just before the first cultivation, and at the onset
of tillering.

Harvesting should begin as soon as the grains at the base of the panicle
are well foimed but not so hard that they cannot be scratched with the
finger nail (when about three-fourths of the panicles are ripe). The
rice should be cut in the morning close to the ground. Then the rice
should be tied in sheaves and put into shocks, capned with sheaves to
protect it from rain.

If these improved practices are followad, farmers may expect to double
their harvest and get yields of up to two metric tons per hectare. In
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experimental and demonstration plots, ylelds of three metric tons per
hectare are common. The Taiwanese, using Taiwanese varieties, have pro-
duced up to four metric tons per hectare per harvest with two harvests
per year in the southern part of the country.

Irrigated rice production

This technique follows practices laid down by Taiwanese teams at work
throughout the country's principal rice areas.

The nursery should be prepared two weeks in advance of the paddy and
fertilized at the rate of 200 kilograms of ammonium sulfate per hectare.
Within two weeks, the plants should be sufficiently large to transplant.

Paddies should be free of all stumps and vegetation. The soil should be
plowed, either using a hand hoe (daba) or a rototiller. After plowing,
the paddy is flooded and ievelled.

Transplanting should place ceediings in rows twenty-four centimeters
apart. From five to seven seedlings should be placed at fifteen to
twenty centimeter intervalc in the row.

Paddies should be fertilized with fifty kilograms enquivalent I'205 and
30 kilograms equivalent of X»0 per hectare before plowing. Nitrogen is
applied after transplanting at the rate of 100 kilograms per hectare in
the case of Taiwan variety Kaohsiung 10, and 200 kilograms per hectare
for IR-8. An identical application is made four to six weeks after
transplanting, usually when the rice enters the pre-boot stage. The
Taiwanese rotary hoe has been found unsatisfactory for some soils.

vhen insectu appear to be damaging the rice, Fieldrine, a general-
purpose insecticide, should be applied at the rate of one-half to one
liter par hectare. Chi~ken netting fifty centimeters high should be
put arcund the field as soon as the rice begins to head ovt to prevent
agoutis frem eating the rice.

If possible, &« team of six men should be organized for harvesting. Four
men cut and two men thresh with a foot-powered pedal thresher. Taiwan-
ese sickles are recommended. They are much shorter and lighter than
Western-made sickles.

Since irrigated rice is produced the year around, harvest may take place
under varying degress of humidity. Therefore, most harvesting involves
spreading the rice out, stirring it, and exposing it to the sun inter-
mittently.

Yields of five metric tons per hectare have been frequently reported
using this method. Up to three crops have been grown, making an annual
yield of fifteen metric tons per hectare.
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Mechanized production

A government minister is undertaking an operation in the west central
region, where 300 hectares of gently sloping hillside has been laid out
in twenty to thirty hectare strips. The land was cleared and has been
fertilized, plowed, and planted by tractor-drawn implements. The rice
will be combined. In essence, the procedure is the same as for improved
upland-rice culture, and differs only in that all operations are
mechanized. Results are encouraging and yields have averaged two and
one-half metric tons per hectare.

Some individual Ivorian farmers are also using mechanized operations in
the Odienne region. There, weeding and harvesting is by hand.

Swamp cul ture

Swamp rice grows in flood plains where the water level usually rises as
the rice grows. But, the farmer has no control over the water level.
Under such unpredictable conditions, widely varying yields are obtained.
Swamp rice accounted for six percent of the area in rice production in
1965. This figure is expected to decline to five percent in 1970 and

to four percent in 1980 ac swamp areas are converted to irrigation.
Average yields are estimated at two metric tons per hectare. Most swamp
rice is produced in the north.

Varieties

IRAT produces small quantities of seed of a number of varieties suitable
for upland culture for distribution by SATMACI. The most widespread and
best adapted is Momberekan, merniioned above. Response to increased
fertilizer application levels off at about three metric tons per hectare.
Other varieties disseminated are 05-6 (125 days, shatters badly) and

Pate Blanche (150 days). The desideratum is a hardy variety like
Moroberekan with shorte» growing season, and ideally, better yield
response to fertilizer.

The Taiwan Mission has tested IR-8 (Philippine) against Taiwanese,
American, and other Phillipine varieties. IR-8 tillered more (twenty-
five shoots per five seeds), was shorter (ninety centimeters) and pro-
duced higher yields (average 6.7 metric tons per hectare). An impres-
sive feature of IR-8 is good response to high rates of fertilizer. In
one trial, 300 kilograms of additional fertilizer resulted in yield
increases of three metric tons per hectare. The control plot yielded
five metric tons per hectare. The 300 kilograms of ammonium sulfate
cost 6,000 CFA francs and the resulting three tons of rice were worth
60,000 CFA francs. The return was 10 to 11.

Fertilizer

Use of fertilizer to increase rice yields is now accepted by everyone
responsible for increasing rice production except farmers. The latter

80



harbor no antipathy towards fertilizer, but very few have got into the
habit of using it on rice. They do use it on cocoa and coffee. The
Taiwanese technicians and the SATMACI agents advocate use of fertilizer.
Mostly, they recommend ammonium sulfate, which seems to be generally
available and is dictribwted by the agents. Ammonium phosphate and
calcium phosphate are the two forms of phocphate most available. Little
attention has been given to potassium. The Taiwanese use it in their
own plots but it is not regularly distributed by SATMACI.

Taiwanese recommendations for rates of fertilizer application are con-
siderably higher than SATMACI's. However, their recommendations concern
mostly irrigated rice, whereas SATMACI's are for upland rice.

The Taiwanese have done little experimental work on upland rice, although
they have helped a number of farmers establish plots. They recommend
high fertilizer applications, and the results appear excellent. They

are also trying IR-8 in upland culture. Though results are not yet
available, the rice looked good in the field.

Herbicides

Herbicides are not being recommended because of their high cost. As
reported elsewhere, Propanyl has proven effective at the IRAT station
at Bouake. Weeds are recognized as the number one problem in upland
rice once land clearing has been accomplished.

Insecticiaes

Rice borer (Dyopsis oryza) is prevalent in both upland and irrigated
rice, and may reduce yields by one-half. The borer is controlled by
applications of Sevin, an all-purpose insecticide. It is applied at
transplanting (irrigated) or booting (upland). IRAT, Bouake, recommends
Diazanon for control of insects in irrigated rice, application to be
made at transplanting.

SATMACT sells insecticides for $2.40 (600 CFA francs) per liter. One
liter is recommended per hectare of improved upland rice and two liters
per hectare of irrigated. Insecticides are not universally available.

Disease control

No rice disease is recognized by Ivorian authorities as being of any
economic importance.

Tools

A typical farmer has few tools. He possesses an axe, usually with a
poor handle; a daba, not adapted to working of level land; and a machete.
A number of villages possess rice hullers. The existence of over 650
hullers is recorded, but there are probably more.
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Costs

Costs of rice production, even assuming identical cultural practices,
will depend on local soil and rainfall conditions, on terrain and
vegetation, on nearness to markets,and availability of inputs. There
are differences of opinion concerning which types of culture are most
efficient when decisions are made on where to concentrate resources to
increase rice production. Therefore, it is useful to compare some
typical costs of production from different rice cultures discussed.
Since swamp rice is grown under such diverse conditions and probably
will not be expanded, we delete it from our calculations.

Very little research has been done on the costs and benefits of growing
rice. We have collected the data available and cross-checked them for
plausibility whenever we talked with rice farmers or the technicians who
work with them. While we believe these figures are the best that could
be developed, they ought to be regarded as orders of magnitude, and as
the basis for future discussion and research. (Our assumptions on pro-
duction inputs, their cost, and yields are detailed in Appendix A.)
Assumptions on yields are meant to reflect what the average farmer can
do, not the results obtainable on experimental plots. Using traditional
methods of growing upland rice, under typicel climatic conditions, a
farmer can average one metric ton per hectare. Improved upland
methods, whether mechanized or not, produce average yields of two metric
tons per hectare. We are assuming that, once a farmer learns irrigated
techniques and applies fertilizer, he can expect five metric tons per
hectare per crop.

Irrigated technique uses land more efficiently than any upland technique,
and improved upland uses it more efficiently than the traditional way.
However, land is not a crucial factor. We assume that it has no

scarcity value. The only value attached to land is for the labor to
prepare it. This value can be realized only by farming the land, since
there is no market for land. It is not sold, leased, or mortgaged.

Labor is by far the biggest cost item in all cases but that of
mechanized upland. Except for mechanized upland, the labor costs of
producing one metric ton of paddy are of the same order of magnitude for
the different methods. Without counting the labor involved in threshing,
carrying the paddy to the farm, and drying (which would be independent
of the cultural method), and without counting the labor involved in
scaring off predatory birds and fencing against a outis, the labor re-
quired to produce one metric ton of paddy is between twenty-five and
thirty man-days. Mechanized upland, with hand-weeding and harvesting,
requires nineteen man-days of labor per metric ton. But, non-labor
inputs are much higher.

The legal minimum wage for unskilled labor is sixty cents a day, but

it is usually necessary to pay eighty cents. This wage may seem high
for some low-income countries, but Ivory Coast has a labor shortage and
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uses substantial amounts of labor from Upper Volta and other countries.
Most labor is furnished by the farm family, but Ivorians are well aware
of the value of their labor and of their alternatives for leisure.

Observers who wish to demonstrate the superiority of upland rice culture
frequently argue that irrigated rice requires excessive amounts of labor,
and is inappropriate for sparsely peopled areas like West Africa. Our
figures indicate that, although labor per unit of land is greater in
irrigated rice growing than in upland culture, labor used per unit of
output is not.

For mechanized upland culture, current, non-labor inputs are seed,
sometimes fertilizers, insecticides, and rental of machines. We do not
consider any other such inputs which might be used such as rental of
rototillers and cost of herbicides. Traditional upland uses only seed,
but uses it inefficiently. The other methods also use fertilizer and
insecticides. Mechanized upland, of course, used machines for prepa-
ratory tilling and sowing. Non-labor inputs range from a little less
than $L per metric ton of paddy for irrigated rice to just over $7 per
metric ton for improved, hand upland, except for mechanized upland,

for which non-labor inputs cost $31.70 per metric ton. The latter in-
cludes depreciation of machinery and repair costs.

The third cost element is the investment in converting unused land into
farm land. Naturally, such costs vary widely, depending on what you
start with and what kind of farm land you need to end up with. We have
tried to standardize this element by estimating the cost of putting
cut-over forest into production somewhere near the middle of the
country.

Traditional upland rice can be grown on summarily cleared land. Trunks
and limbs of felled trees are left in the field, and some trees are left
standing. Improved upland, whether mechanized or not, requires that
most stumps and logs be removed. Irrigation requires still more exten-
sive preparation, including canals, bunding, and drainage.

After discussion with many knowledgeable people, we concluded that land
can be prepared as well and more cheaply by hand as/than it can by
machine. For instance, the Regional Director of Agriculture at Daloa
has daveloped a system, using hand tools and no cash outlay, for first
clearing land summarily and then improving it to the quality of machine -
cleared land in two more years at considerable saving of labor.

Using traditional methods, farmed land must be returned to natural
fallow after two or three years. With fertilizer and improved or
irrigated methods, land can be used almost indefinitely. To figure tha
cost of producing rice, we spread the cost of preparing land over two
years for traditional methods and over ten years for improved upland and
irrigated methods. While improved methods permit cleared land to be
used for more than ten years, this is probably a longer time than a
farmer is willing to plan ahead. It also is probably longer than the
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period for which he can get a loan, and he cannot realize any built-up
equity by selling, leasing, or mortgaging the improved land.

When more than one crop is grown per year, the land clearing and pre-
paration cost is spread over a greater amount of production. Hence, we
consider the cost-lowering effects of multiple cropping. At present,
most upland rice growers are getting one crop per year and most irriga-
ted rice-growers get one or two. However, a few of the iatter are now
growing three crens. A few farmers who are using improved, hand-upland
techniques are growing two, and other upland techniques could produce
tw> crops under favorable conditions. Therefore, these possibilities
are considered.

Estimated "Typical" Land Preparation Costs
(dollars per hectars

By Hand By Machine
For traditional upland 56 --
For improved upland 120 200
For irrigated 240 100

SATMACT sets the maxdimum it considers economic to spend for the
preparation of irrigated rice land at $)00 per hectare; for upland rice
land, $240 per hcctare.

The costs of producing rice by the different methods described under
four typical classes is given below. It is assumed that land clearing

and preparation is done by hand. By our estimates, machine operations
would cost two-thirds more.

Typical Costs of Producing One Metric Ton of Paddy

(dollars)
Traditional Improved Mechanized
Upland Upland Upland Irrigated
Current labor 32.00 37.60 23.60 31.20
Current non-labor 6.00 7.40 31.70 3.90
Investment in 1=:ud
preparation
assuming hand labor
(on¢: -crop) 28.00 6.00 6.00 L.80
(two-crops) (14.00) (3.00) (3.00) 2.0
(three-crops) (1.60)
TOTAL  (one-crop) 66.00 51.00 61.30 39.90
(two-crops) (52.00) (L8.00) (58.30) 37.50
(three-crops) (36.70)
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These costs are all less than the government price paid for paddy at

tha farm, $80 per metric ton (20 CFA francs per kilogram). It is
important to note that these cost elements are not comprehensive. They
do not include the cost of carrying the grain home from the field,
threshing, drying, and protection against predators. They also do not
include the cost of dabas, machetes, and cutting knives. A farmer grow-
ing rice is assumed to be growing other crops and %o have these tools

as a matter of course.

Furthermore, this analysis simplifies drastically by assuming that only
rice is grown on the land in question and by ignoring the farmer's other
crops. In fact, in all upland culture, rice is part of a complicated
and varying rotation. Also, rice is not the farmer's sole interest;
hence, his labor may be more precious to him at one time of the crop
year than another. Factors such as those influence a farmer's decision
of whether to grow rice, how much tn grow, and by what techniques. They
fall under the heading of farm-management analysis, an important subject
on which virtually no research has been done.

For the reasons mentioned above, tne figures cited are merely indicative,
certainly not definitive. Nevertheless, they bring out interesting
facts.

1. There is a high cost resulting from the inefficient use of
cleared land under traditional upland culture, even where no
scarcity value is attached to the land. The principal improve-
ment in profitability of improved, hand upland over the
traditional methods comes from its more efficient use of land-
clearing labor, by using fertilizer, and by keeping land under
cultivation longer, not from sowing in line, weeding, and
using improved seeds.

2. While mechanized upland rice-growing is apparently profitable,
it is less so than other methods. This might not bother a
farmer with large quantities of capital or access to credit,
but such a person would be better advised to grow rice by
another method, hiring more labor, always assuming that manage-
ment is equally or less expensive under the other me thods.
There are few Ivorians with access to large amounts of capital.

3. Even where land scarcity is not a problem, irrigated techniques
seem to be the cheapest way to grow rice. Since irrigated rice
in the Ivory Coast can be started at any time of year, irriga-
tion enables a farmer with other interests to "work around" his
peak labor requirements for other crops, and to trade off labor
with neighboring irrigation farmers when their peak labor re-
gquirements for irrigated rice do not coincide. However,
irrigated rice-growing assumes access to technical assistance
and to capital which most Ivorian farmers do not yet have. For
many, traditional upland rice is the only alternative., Further-
more, those who invest their own or hired labor in irrigated
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land are taking a hidden risk. They cannot realize that
investment except by growing rice, and they are gambling that
the current favorable market for paddy will continue.

Disease as a cost

Growing irrigated rice means working in standing water, which, in the
absence of control measures, leads to almost certain infection with
malaria, schistosomiasis (liver fluke disease), and onchocerciasis
(river blindness) if the vectors are present.

Malaria vectors are present, but the disease is already endemic. Since
almost everyone is exposed, a little more irrigated rice culture will
not increase the incidence.

Onchocerciasis vectors are present in parts of northern Ivory Coast.
The effects of this serious disease will be discussed in the Upper Volta
section.

Schistosomiasis vectors are present in most of the potential irrigated-
rice area of Ivory Coast. The disease does not now appear to be wide-
spread. Many Ivorian peoples, such as the Bete, systematically avoid
the marshes and streams. If they practiced irrigated rice farming,
they would be likely to contract the disease. What would be the social
cost if schistosomiasis became endemic? What would it cost to prevent
this? What would it cost to cure tne disease?

The cost of having a farm population which is generally debilitated is
difficult to estimate. Most Ivorians are already suffering from one or
more debilitating diseases. Our medical informants felt that, after a
certvain initial period of debilitation on contracting schistosomiasis,
most adults manage to function normally. However, it was considered
that the effect of the disease on children and on their learning
capacity is serious.

The cost of materials to rid an irrigated area of the snails that are
the secondary host to the schistosomiasis organism is modest. About
100 hectares of suzh land ousside of Gagnea were rid of snails by treat-
ment with 150 kilograms of Molurame, a product whose active ingredient
is zinc dimethyldithiocarbamate. This product is available in lots of
one metric ton for $1.32 per kilogram CIF Abidjan. Thus the cost of
materials is $2 per hectare. Of course, the costs of organizing and im-
plementing the program would be far higher, particularly when trying to
clear small, isolated paddies. Also, the danger and rapidity of re-
infection of a treated area are not known.

Schistosomiasis of the West African variety can be cured in ninety-five
percent of the cases by administering Ambilhar for seven to ten days.
The cost of the medicine is from $1.18 to $1.68 per person. Again, the
costs of setting up and administering the program might be higher than
the cost ot medicine. Furthermore, it is useless to cure the disease
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unless an eradication program is undertaken. The cured person will
be quickly re-infected on returning to the contaminated watec unless
such steps are taken.

Govermment production services

Ivorian farmers will invest their labor in a farming operation, but most
of them will not invest cash. Yet some of the inputs necessary or
useful to more efficient rice culture must be purchased. Most of these
can be acquired by most farmers only on credit. Most farmers cannot
obtain credit in cash.

In principle, SATMACI will provide many production inputs against
harvest credit. The effective interest rate is “twenty-five percent. In
practice this program has experienced difficulty. Farmers sometimes
disappear after the harvest, making collection difficult. The SATMACI
posts we visited were distributing improved seed and fertilizer; some
were distributing insecticides and chicken wire. In some places, they
would not extend credit even to harvest, and demanded cash. Other
posts gave credit until harvest and nearly all posts sold seed on
credit.

An encouraging number of farmers were willing to pay cash for small
items, especially fertilizer. Small machines, however, are rarely
purchased. Machinery prices in the private-sector stores were high.
We saw mechanical threshers for $120 and small, motor-driven mills for
$1,000. Greater sales volume and competition should lower prices.
SATMACT plans to sell small tools.

The Taiwan mission is lending small threshers and rototillers to farmers
free of charge and giving out seed and fertilizer during the first year.
Taiwanese sickles are sold “or 20 cents. This should develop a market
for these useful items.

Machine farminz operations are available through MOTORAGRI, a branch of
the Ministry of Agriculture. These are set up and run with the help of
thirty Israeli technicians. MOTORAGRI operates about 250 tractors and
other earth moving equipment. It repairs and meticulously services its
equipment and trains its drivers and mechanics. It has five major sub-
stations throughout the country.

Much of MOTORAGRI's activity is dzvoted to clearing, sub-soiling, and
leveling rice land, and some to plowing and sowing of rice. Between
April 1966, when it started operations, and the end of 1967, MOTORAGRI
cleared 9,600 hectares and plowed, sowed or harrowed 19,700 hectares,
besides building access roads and drying platforms. In 1968, it
expects to clear 15,000 hectares and to perform machine agricultural
operations on 30,000 hectares. Its activities are carefully programmed.
Work is done on reqiest, with the approval of the Ministry, mostly for
the government. Although we believe that most of the MOTORAGRI services
in rice production could be done more cheaply by hand, demands for its
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services far exceed capacity. We believe *hat its charges accurately
reflect tha real costs of operations.

When work is done for a non-government entity, the Ministry pays
MOTORAGRI and is responsible for collection of the money. The govern-
ment subsidizes ninety percent of the cost of land-clearing for families
farming less than five hectares. Tais subsidy and government use of
MOTORAGRI account for the seemingly insatiable demand for its services.
Only a few small farmers are actually able to benafit from this subsi-
dized land-clearing program.

Comparative profitability of rice and other crops

We were unable to analyze the comparative profitability of rice and
rival crops. Farm management research permitting such an analysis
does not exist. However, many farmers are Lncreasing production of
rice for market, new farmers are entering rice fariing, and some
farmers are working to establish water control on new land to grow
irrigated rice. Therefore, these farmers must think that returns to
their labor and management from rice growing compare favorably with
their alternatives under present market conditious.

Marketing
Prices

The retall price of milled rice is Fixed at 55 CFA francs per kilogram
(22 cents per kilogram). This applies to imports and local rice. The
presence of SATMACI stocks plus government manipulation of imports now
keeps the real price close to 22 cents. Most milled rice is s0ld
through large firms which can easily be policed. However, in 1367,
milled rice reportedly sold for as much as 81 CFA francs per kilogram
(32 cents) in Man before SATMACI's new mill there began to function.

As previously mentioned, the official farm price for paddy is 20 CFA
francs per kilogram (3 cents). In 2967, it was 18 CFA francs per kilo-
gram (7.2 cents). SATMACT buys at the official price and has been able
to expand its share of the market greatly, though it still commercializes
less than half of the paddy.

Before the government first set an official price for paddy in 1966,
farmers received prices that varied widely by season and region.
According to a Porter International study, paddy prices ranged from

3.2 t0 20 cents per kilogram in 1965 ad from 6 to 16 cents per kilogram
in 1966. Prices in major producing regions averaged 11.2 cents per kilo-
gram in 1965 and 9.6 cen's per kilogram in 1966. Thus, the official
price is lower than hLhe average the farmer previously received. How-
ever, this reduction has been accompanied by an expansion in volume of
commercial marketing.



Most private traders will buy paddy for more than the official price,
even at the farm. Our investigations indicated that the unofficial
price runs from ten percent below the official one to fifty percent
above it. Private traders can afford to pay a higher price bacause
they usually buy paddy grown close to markets, thus minimizing trans-
port costs and enabling them to cut out SATMACI. Also, conceivably,

as family firms, with negligible overhead, they may be more efficient
than SATMACI. In any case, the price in the private paddy trade is now
set with the official price in mind. While it may not be as high as it
was in days when the trade was smaller, at least it is relatively stable
and the seasonal lows have been eliminated.

gggortg

The amount of imports is controlled to protect the official price for
domestic rice. This operation is in the hands of the Service de
Consummation et de Control des Prix, a unit of the Economic and Financial
Ministry. Periodically, the government announces its intention “o allow
a fixed amount of rice to be imported after estimating how much rice will
be commercialized by SATMACI and how much more will be needed to fulfill
demand at official price levels.

Imports arz purchesed on the world market by one commercial house,

which represents the cartel of rice importers. This cartel is organized
by the Chamber of Commerce, which has a monopoly on rice imports through
an agreement with the governmen'. The quota is allocated among members
by mutual agreement. When the government allows the profitability of
importing rice to get high, the companies may squabble for larger quotas;
when profitability is less, companies may renounce their shares to force
the government to raise their margin. Little imported rice is now
stored in the Ivory Coast.

Firms in the cartel tend to be owned by French and Lebanese. An African-
owned firm had two percent of the total quota. Allocation of quotas
tends to follow each company's share of the retail market.

At present, there is no customs duty or import tax on rice. A duty of
ten percent and a tax of four percent have been temporarily suspended.
To regulate the profitability of importing rice, the Service de
Consummation et de Control des Prix established payments into an
equalization fund. A% last report, the price structure for imports
was approximateliy:

Price of milled rice delivered Abidjan port $164-172 per metric tom

Equalization fund tax $22-33.00
Price paid by importer $194-198.00
Handling plus importers! profit $11.20-15.20
Wholesale price $209.00
Retailers' margin $10.80
Retail price $220.00

#This is the price reported in Abidjan by coumercial sources. The
world price for 25 percent brokens, which makes up the baiance of
Ivory Coast imports, was between $190 and $200 per metric ton (FOB).
At that rate, there would hage been no equalization tax.
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The equalization tax varies according to the world price. The proceeds
go into a fund which is supposed to insulate the Ivorian market from
fluctuations in the world price.

Milled local rice is sold at the same price as imports. Although a
small amount of milled "white" rice comes through local private trading
channels, most of this local production comes from SATMACI. This is the
production which is tending to repiace imports. Because of government
regalations, milled rice does not have to compete with imports. Compe-
tition comes at the other end. To buy paddy, SATMACI must compete with
small private traders and with farm families who want to eat their own
rice.

The following table, based on government estimates, indicates the growth
of SATMACI sales, compared with probably consumption and imports.

Consumption Consumption
from from Local SATMACT Com-
Year Consumption Imports Production mercialization Other
(Metric Tons of Milled Rice)

196l 193, 700 62,700 121,000 0 121,000
1965 200,400 68,800 136,500 200 136,300
1966 221,900 86,800 138,190 1,500 136,600
1967 213,000 12,8502/ 205,150 15,000 190,150
1968 est. 25-30,000

4 Tmports were 28,100 metric tons, bub there was apparently some reduc-
tion in the stock of imported rice. This figure is from Poiter,
International. Local production from 1966 is treated as consumed
in 1967.

Milling

SATMACI operates four rice mills with a capacity of four metric tons per
hour at Bouake, Gagnoa, Man, and Korhogo. Three identical mills are to
be built at Bongouanou, Daloa, and Seguela. The capacity will be
Justified if rice production expands as planned and if the SATMACI takes
over a larger portion of the market. However, at present there is s
enough overcapacity to constitute a heavy expense for SATMACI. At
present, the Man mill is functioning at full capacity; Bouake mill,

at two-thirds capacity, Gagioa and Korhogo mills at ovne-fourth zapacity.
There are also small SATMACI mills in Odiénné, Bouna, and Ferkessedougou,
each with a capacity of 300 kilograms per hour. SATMACI =stimates the
growth of its annual milling capacity as follows:

1966-7 4,800 metric tons
1967-8 33,000
1948-9 101,000
13969-70 163,000
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Storage

SATMACI also has constructed modern storage facilities at its four
major mills with a combined capacity of 16,500 metric tons. Three use
bulk storages; the fourth at Gagnoa stores rice in sacks because of
climatic conditions. Storage centers with capacities of 1,500 metric
tons each have been built in Odiénné, Daoukro, M'Bato, Dimbokro, Sinfra,
Vavoa, Touba, and Duékoué.

Marketing local production

SATMACT sells rice to a cartel organized by the Chamber of Commerce. It
is composed of 2arge companies with modern retail outlets. SATMACT pro-
duction had been shared among the same companies which buy imports in
the same proportion. This system tends to favor the "modern," usually
foreign-owned, companies at the expense of local small operators. How-
ever, this system obliges commercial houses to use a constant "mix" of
imported and local rice regardless of whether their stores were near
SATMACI mills or near the port. They will now be allowed to rearrange
their shares of imports and SATMACI purchases. The purchasers pick up
their milled rice at the mills for $196 par metric ton (L9 CFA francs
per kilogram). Their margin and the retailers' margin add to $2l, per
metric ton (6 CFA francs per kilogram )

SATMACI buys paddy at eight cents per kilogram (20 CFA francs) and sells
milled rice at the mill at 19.6 cents per kilogram (L9 CFA francs). The
average mill out-tura is sixty-two percent, of which forty-nins percent
is whole rice plus as much brokens as the market will bear and thirteen
percent is additional brokens. The latter are sold at ten centz per
kilogram (25 CFA francs). The rest is hulls, bran, and impurities.

Some bran is sold at a nominal fee for cattle and poultry feed; some is
wasted. Thus, the income from a metric ton of paddy is:

$96 from sale of 490 kilograms of millasd rice at 19.6 cents
per kilogram

$i3 from sale of 130 kilograms of brokens at 10 cents per
kilogram

$ 2 from sale »f sume of bran

$1i1
$ 30 price paid per metric ton of paddy at farm
% 31 margin to pay for milling and transport to mill

SATMACI's commercial operations are now in the red. If the total cost
of mill operations is $20 per metric ton of paddy, then $11 per metric
ton is left for the operation of collecting the paddy. SATMACT is
obliged to pay the same price for paddy at any farm, regardiess of where
it is. For this reason, it tends to have responsibility for collecting
paddy from the most distant farms, while private operators tend to buy
paddy from farms close to the market. In spite of this handicap,
SATMACT believes thabt its entire commercial operation will break even
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once its mills are oparating at capacity. Getting a more uniform paddly
would improve the mills' out-turn of whole rice and contribute to the
profitability of the operation.

An unknown amount of paddy is purchased and milled by the private sector.
There are no relizble estimates of the amount, of rice consumed on the
farm. A guess concerning the source of rize consumption in 1967 can be
made, based on a survey by Porter, International and SATMACI's figures
for its own commercialization.

Consumption of Rice -+ttt
(mabric tons)

On-farm consumption 89,000
Market=2d by Diules, etc. 27,900
Marketed by SATMACI 15,000
Consumption from local sources 131,900
Coasumption from importsst _142,850
Total Consumption 17L, 7503

#Includes 28,100 metric toans of imports plus carry
over of stocks.

##0fficial estimate is 248,000 metric tons (Chambre
d'Industrie..., Bulletin mensuel, #30, Janiary 1968,
page 11), a reminder that production statistics are
only order of magnituds. Forter seems to have added
1967's crop to the imports consumed in 1967. Actually,
for the most part, the 1966 crop was consumed in 1967 and
the 1967 crop in 1968. Statistics are usually presented
with a year's lag from local production to consumption.
¥HeMilled rice, based on ten percent allowance for
seed and losses and milling rate of sixty percent.

The director of SATMACI's rice operations estimates that Diula com-
mercialization for 1967 was about 35,000 metric tons.

Almost all on-farm consumption and rice marketed by Diulas is brown rice.
The government's fixed price for brown rice is 1l cents per kilogram

(35 CFA francs). The official price is not observed; most observers
believe that the actual price of brown rice may be as high as 18 cents
per kilogram (L5 CFA francs).

Most milled rice -- SAIMATI sales and lmports -- is consumed in Abidjan.
In 1967, seventy-one percent of SATMACI's rice was sold in Abidjan. The
same is true of imported rice.

There is a small market for luxury rice. It is estimated at 300-500
m2tric tons of imports. One luxury rice retails for 55 cents per kilo-
gram (138 CFA francs). Th= government is now regiulating and restricting
private purchasing and milling of rize so that only traders who have been
issued a buyer's card by the local sousprefet will be allowed o deal in
rice. At the time of our visit, the system was not yet functioning.
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Transport

Some small private traders are already accredited as buyers by SATMACI.
In 1967, SATMACI paid such buyers a commission of 0.8 cents per kilo-
gram (2 CFA francs) for paddy presumably bought at eight cents. Under

these conditions, SATMACT management discovered that small private
traders would not coilect rice at a distance of more than thirty kilo-

meters from a mill. Therefore, the system has been changed to provide
igger commissions for bringing in bhigger amounvs.

To move rice from the mills to the cities in bulk along major roads,
SATMAZI pays a contracted truck carrier 1l SFA francs per metricz ton per
kilometer (L.l cents per metric ton per kilometer). The distance ad
which small private traders formerly ceased 2o bring paddy into SATMACL
mills suggests that their cost for hauling smail loads from villages
along tracks is 67 CFA francs per metric ton per kilometers (27 cents
per metric ton per kilometers).

Services
Research

The National Agronomic Research Center at Bouake, near thz central part
of the country is administered by IRAT. There are substations at Man

in +the west, Ferkessedougou in the north, and Jagnoa in the south-center.
Six Frenchmen and one Tvorian of the engineer level make up the pro-
fessional staff.

Research at Bouake is resiricted to upland rice. A% Ferkessedougou,
some work has begun on irrigated rice. IRAT considers wzeding the main
problem of rice producers. The station has been running herbicide
irials. Propanyl is the only product which has proven effective, but
its cost (10,000 CFA francs or $h0 per hectare) is prohlbitive.

The station has developed a rotation program for soils in the central
region which permits crop production three out of five years without
soil depletion, using fertilizer and producing yi=lds as follows:

Rotation Program

Year Crop Fertilizer Amount Yield
(kilograms) (metric tons)
First yams Amonium sulfate 200 10-15
Second corn Ammonium sulfate 300 1.5
and
cotton  Ammonium phosphate 60 1.0
Third rice Caicium phosphate 60 2.0
+ Ammonium sulfate 50
gg?i;h §E%l9—§éﬂghqggtropical legume for cover for forage crop.
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The second probizm under stady is how to replace corn with rice ia the
second year of the rotation. No work has been undertaken on improving
varieties, or on dsveloping small tools useful to the Ivorian farmer.

IRAT has no soil research program. Such research is handled by JR3TOM
\Office d2 Recherches Scientifiques dos Territoires d'Outre Mer.) and
consists mainly of soils testing and mapping. OR3TOM also handles re-
search on agouati control. No satisfactory control measures other than
fencing have been developed to date. Entomological research is handlad
by the Service de Protection da2s Vegetaux (Plant Protectica Service)

of the Hznistry of Agriculture. It runs trials on rice insects and
diseases.

Control of predatory birds, chiefly %ne Quelea quelea, is the province
of OCLALAV (Vrganisation Tommune des Luttes Anti-acridienncs et des
Luttes An%i-aviares), a regional insbitution based in Dakar. To date,
OCLALAV has worked exclusively in savannah countries, where the Quelea
quelea menace is greatest.

Extension and training

In 1968, the Ivory Coast Government spent five percent of its current
budget on agriculture and animal production, but agrisuiture made up
thirty-two percent of the investment budget. Investments budgeted to
rice were $550,000 in 1965, $3.3) million in 1967, and almost $I million
in 1968. Most of this monsy went to research or to SATMAGI. In 967,
SATMASI's government subsidy was 556 million CFA francs ($2.2 million)
of which nearly all was eaymarked for the rice programn.

If the expenditure were spread over the entire presumed production of
paddy in the country, it would amount to just over five percent of the
official value of the crop.

Presumably, as SATMACI's commercial operations begin to break even aad
fewer extension agents are needed, the expense of this program will
decline.

The General Agriczultural Service, which formerly was responsible for
extension work, is limited now to collection of production statisties.
Extension is haadied by specialized agencies; SATMACI for cocoa and
rice, CFDT (Compagnie Francaise pour le Developement Textile) foi
cotton. Some commodities receive no extension effort.

The government entrusted the development of rice production to SATMACT
in 1965. The activity "package" is exhension, provision of production
inputs, credit, and buying ab an established price.

SATMACT has a trained force of 800 rice extension workers. These
workers live in villages and seb up their own iice demonstration plots
They are equipped with bicycles and are paid 3748 per year (15,000 CFA
francs per month). They first select and guide pilot farmers, then
gradually extend their technical influence to other farmers.
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Extension workers were formerly trained at six centers but are now
brained at Gagnoa, a center built by French aid. They receive nine
months of training in five-week cycles with wo weeks in class and
three weeks in practical work in villages. Fewer than 100 agents are
selected "rom more than 1,000 applican®s on the basis of aptitude at
physical farm tasks, literacy, and mathematical ability. ALl agents
hava finished at leact primary school. The center prefers Lo recruit
young farmers twenty-two to twenty-three years old who have finished
military or alternative civil service. The extension workers are
directed by about forty supervisors (the mmber will increase to 100)
and about thirty higher-level officers. The supervisors are recruited
at a higher level (the Brevet) and trained at Bouake in a center ouilt
by the Ford Foundation. Since men with this level of education could
bacome primary schooi teachers, supervisors'! salaries must be simi.ar.
The base salary is $364 per year, plus $l80 housing allowance and $12D
for a motorbike. This adds up to %1,L6L. After completing an appren-
ticeship, a supervisor can zxpect to make $1,728.

Taiwanese mission

SATMACT's extension 2fforis benefit from thz work of 160 Taiwanese rice
technicians working at some bwenty locations throughout the couniry.
They are providing assistance to farmers cultivabing 6,682 hectares of
rice,

The Taiwanese program in The Ivory Coast is noteworthy for its large
scale. The projects have advanced beyon? demonstration phases which
show high yields on small plots, to fisld work with many farmers, in
spite of formidable language problems. In many localities, the
Taiwanese teams and SATMACI extension agents are working together
effectively. SATMAST extension workers locate farmers who want to try
irrigated rice and szrve as Llnterpreters. The Taiwanese provide the
expertise. There apparently are more requests for assistance than the
160 Taiwanese can handle. In the Bouake reglon, howevar, we found that
SATMACI and the Tgiwanese were not working “ogether and that each was
misinformed about the activities of the other.

The Taiwanese teams in the Tvory Coast are demonstrating considerable
adaptability to lccai conditions. After introducing intensive, irri-
gated culture especially appropriate to a land-shorti economy, the
Taiwanese arz diversifying their efforts into upland rice. =Zxcept for
the station at Xorhogo where the Taiwanese started, the rice land farmed
by Ivorians cooperating with the other Taiwanes: stations is five-sixths
in upland rice and one-sixth in irrigated ricze. Th2 Taiwanese have
racantly cleared fifty hactares to multiply IR-8 secd at Dabou.

Land tenurz

The government has abolished traditional tenure rights for umised land.
In principle, anyone not native to a locality can lease unused land
upon demand to the local administrator {sous-prefet). However, all land
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is "owmed" by somz family or village, and mach that is apparently ased
had bazen cleared and farmed by someone in tae past, and may be under
bush fallow. In practice, anyone who wants to farm land outside his
home ares musth come to terms with the traditional owner. In areas

where land is plentiful, this may be done by a token gift such as a few
kola nuts; in other areas, traditional owners allegedly may claim up to
one-fourth of the harvest.

The govermment hnu no cadastral surveys and Littie capaclity to lease
unused land. In Gagnoa, the administrator and SATMACT cooperated to
lease bottom-lands neavr the town prinzipally to non-locals who took up
rice culture. Howevar, this was the only such examplie we saw, and was
achieved at the expense of considerable animosity from families who
claimed to have once farmed thz land.

Suggestions Jor Improvement

The Ivory Coast is increasing its marketed productinn o rice at an
impressive ra%:. Local production has be2n catching up with conswmtion
for the last two vears and replacing some rice imports. Thrze factors
are primarily responsible: (1) a relatively high assured producears'
price of at least eight cents per kilogram for paddy and a guarantee
that lower world prices will not be allowed to upset bhe local price,
(2) zood rains, and (3) demonstration and extension efforts by SATMACI
and “he Taiwanese technicians. The last factor is prohably just begin-
ning to be effective.

The government has a program ho replace all rice imports wita local
production. Its operations to reach that goal are well designed. While
it is making progress toward that goal, it is difficult to say whether
that goal will or even should bz achieved. Increasing rice consumption
is not and should not be a planning goal. Since foreign exchange is not
scarce, achieving self-sufficiency is not a goal to be achieved at any
sost. Rather, planners hope that the cost of achieving that goal will
be less than tune alternative cost of not having foreign exchange at some
future date. Furthermore, they hope that the introduction of new
techniques will =nable the Tvorian farmer to produce rice at a cost at
or near the cost of buying rize on the world market. The resource
endowment of the country is such that thase hopes may be justified.

The country has an abuadance of laad sultable for rice culture. There

is sufficient rainfail to grow at least one rice crop per year anywhere
in *he country and in some places two crops. The climate is fairly
modarate. Four working systems of rice production already exist. There
are a few satisfactory varisties available and new varieties could have

a major impact. Farmers seem to accept and understand the principle

of using fertilizer %o increase production and may sooun use it on rice in
significant quantities.
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On the other hand, the environment presents problems. Land ciearing is
expensive in the south. The tools available are not suited to permit
great increases in productisn output with the labor available. There
is a shortage of rasearch inf>rmation.

Partly because of these deficiencies, production costs arz high.
Furthermore, certain inefficiencies in the markast environment make the
government operation %o subsidize the rice industry excessively e«xpen-

sive.

The following suggestions for improvement are proposed:

1.

Research is needed on varieties, fertilizer techniques, and
tillage methods. In such ress2arch, the place of rice-growing
in the economy of small-family farming needs to be considered,
particularly with regard to coaflicting iabor damands between
rice-growing and other tasks. OSince labor is thz major input
factor, costs can be besi reduced by improving its efficiency;
that is, bty finding simple machizery adapted to the needs of
the farmer.

Agronomic rzsearch could be coordinated with a West Africa
regional program since many problems are common to several
countries. The research in the Ivory Coast suffers from

lack of continuity and applicability. Researchers do not have
envugh communication with exteusion people to know priority
probiems. Research staff is changed too often. The good
physical facilities of IRAT could serve as a framework for a
more worthwhile research effort.

The extension eflort, whil= geatting results at the moment,

could be improvad. The agents are well-selected and get a

sound training in rize production, but this includes little
trainiaz in extension methods.

Preparing agents to work solely in rice production is a
temporary solution. Eventually, however, they must be compe-
tent i1 other crops, and a training program should be set up
soon to broaden thelr competence. The present traiaing will
soon have supplied all the agents necessary for the rice
campaign. Plans are teing made for using the training facili-
ties for in-service tralning programs. It would bes a good idea
to use this program to broaden the training of the agenis to
include other crops, and increase their teaching effectiveness
by including extension methodology. In particular, use of
audio-visual methods and techniques of motivating farmers needs
to be taught to agents.

Taiwanese extension efforts have been most successful where
they have been integrated with the SATMACI operation. The
nattern of integration followed in the West and Jentar-West
regions should he followed taroaghout the country.
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SATMACI and “he Taiwanes2 should be encoaraged to identify and
popularize appropriate new tools and to stinulate the use of
fertilizer.

SATMACT should make carzful economiz analyses before making new
investments. The building of milling and storage capacity has
been far ahead of demand so that SATMACI is being pushed to buy
more paddy and to incrzase the use of these facilitiss at ail
costs, even by using police powers 4o take over privace rice
trade.

Both SATMACT and the small Ivorian traders have a useful and
constructive rolz to play in rize marketing. The presence of
the SATMACI tends to stabilize prices and to guarantee farmers
a certain minimun. The presencs of *the smail private traders
acts as an incentive to keep SATMACT efficient and shouid
prevent coasumer-oriented policy-makers from squeezing the rice
farmer. Small privatz btraders should be free bto operata, 5ub-
ject to such regulation as is nesessary to insure a minimum of
fair-dealing. SATMACIT should compete with them in the mark2t-
place.

The present system of guaranteeing the same price for paddy Lo
all rice farmers anywnere in the country is a principal reason
why SATMACI loses money on comwercial onerations. This system
aiso sends to divert rice production frowm the most economic
locations, close to markets, to .ess profitable ones. This
uneconomic cost may be one the government will want to bear
for political objectives; that is, to distribute wealth more
evenly geographically. We believe that these objectives could
e achieved more efficiently by subsidizing transport to out-
lying regions or by spending morz on roads. Use of these means
would make the cost of attaining Lhese equity goals more
visible than at present.

The government should no% fix a price for brown rice. If con-
sumers prefev brown rice, for nutritional or other reasons, and
will pay more than 1l ceats per kilogram {35 CFA francs) for it,
they should be allowed to do so. This would legalize trade that
1s now technically illegal and create more incentive to market
brown rize.
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TABLE I
- Ivory Coast

Estimates of Land-Clearing Costs per Hectare

Iype —-— LSt Labor Description
Doilars CFA francs days
Forest
Hand L3 (12,000) 50 Western Region; summary

clearing, leaving soie trees
and stumps, f2lled logs in
place; no ho2ing.

Machine 300 (75,000) Dabou; Chinese contract with
private firm; windrowing but
no sub-soiling

L,88-720 (122,000- MOTORAGRT; includes de-rooting
180,200) and sub-soiling.

Cut-over Forest
Hand 300-400 (75,000— 300~ For Chinese-directed farmers
100,000) 500 near Bouake; clearing botkom
land, de-rooting, sub-soiling,
leveling, and bunding, in-
cluding construction of
canais; no allowance for
Chinese supervision.
800 (200,000) 1,000 MOTORAGRI's estimate of cost
of hand clearing in Centar
Region; with soil preparation.

Machine 3244~520 (82,000- MOTORAGRI tariffs lor clearing,
130,200) de-rooting, windrowing and
sub-soiling.

Savannah ‘

Jand 56 (1h4,000) 70 Westera Region; summary
clezaring of elephant grass
with serub tree growth; no
hoeing of rcois.

Machine 175-260 (L47,000- Northern Region; with sub-

65,000) soiling.

SADMACT estimate for upper limit of zost of preparing rice iland con-
sistent with economic profitability:

Loo (lO0,000) For irrigated ~ice
250 (60,000) For upiand rice

¥igurss retained for our analysis:
56 {14,000) 70 Swmary clearing for traditional
apland culture.
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TABLE I (cont.)

Type Cost, . Labor Description
Doilars CFA francs days

200 (50,000) Machine zlzaring for in-
provad upland cultursz.

120 (30,000) 150 Hand ~learing tor improved
upland culture.

400 {120,000) Machiie zlearing for irri-
gated culture.

210 (60,000) 300 Hand clearing for irrigated
culture.
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TABLE II

Labor Inputs per Hectare; Differeni Technologies

(days)
Traditional Improved Mechanized
Upland _Upland Upland  Irrigatad

Preparatory tillage 0 20 0 60
Sowing 10 15 0 -
Nursery preparation - -~ - 11
Transplanting - - - 25
Weeding 0 36 36 35
Water control - - - | 19
Plant protection 0 3 3 6
Repair of dikes, etc. 0 0 0 18
Harvest 30 20 20 30

1O ) 59t 195

¥ Does not include measures taken against agoutis and birds (Quel=a
quelea).
3¢ MOTORAGRI assumption is 100 days.
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TABLE ITT

Estimated Costs of Rice Production

by Different Techniques (per hectare)

Traditional Improved Mechanized
Upland ____Upland ___ Upland __ ___ Trrigated
CFA OFA CFA CraA
Francs ¥rancs Francs Francs
Egcurring_materggl
Seed 75 kg. 1,500 60 kg. 1,200 50 kg. 1,000
Fertilizer 0 100 kg. 2,200 6,750 150 kg. 3,300
Tasecticides O 1 liter 600 2 liter 1,200
Machines _ 9,000 _
Total 1,500 [;,000 1§f8§5 5,500
Recurring 4O days 8,000 9l days 18,800 59 daysll,800 195 days 39,000
labor
Total
Recurring 9,500 22,800 27,650 Ly, 500
Capital
Land pre-
parabtion
by hand 70 days 150 days 300 days
x 200 CFA 7,000 x 200 CFA 3,000 x 200 CFA 6,000
2 10 10
Total Cos% 16,500 25,800 50,500
Land pre-
paration
by machine 50,000 5,000 50,000 5,000 100,000 10,000
10 10 10
Total Cost 27,800 32,650 5k,500
metric metric metric
Gross Income 1 tom 20,000 2 tons 40,000 2 tons 40,000 5 tons 170,000
Returns to Management
1 crop:
hand
machine 3,500 14,200 42,500
12,200 7,350 15,500
2 crops: 14,000 31,1400 105,000
hand machine 29,100 17,700 191,000
3 crops: 160,500
hand machine 156,500
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LIBERTA

Because an A.I.D./U.S.D.A. survey of rice production and marketing
in Liberia was made early in 1968, the Team spent limited time in
this country. Our purpose was primarily to observe the kinds of
resources and level of cultural practices being used in comparison
with other West African countries as a basis for making recommen-
dations for the region as a whole.

Production

Our limited observations indicated that the resources being used
for upland rice were not as well suited to the traditional slash
and burn program as is true in Sierra Leone. The slopes were
steever, and the flat saucer type inland swamps were smaller and
less numerous. As was noted in the carlier study, upland production,
even though improved practices were put into use, would continue at
a low level and would contribute little toward meeting the growing
rice demand among the non-farm population. It is likely, however,
that many small holders are not vsing lands best suited for upland
rice production, and the Liberia Lepartment of Agriculture could
help them select better areas.

More suitable resource situations observed were in Grand Cape Mount
County near Fandoh and Bo. These comparatively large areas have
alluvial soils sparsely covered with trees that are available for
development, perhaps between L,000 and 9,000 hectares. The
Department of Agriculture has initiated clearing and trial plot
tests on a limited scale. The trials observed at Fandoh looked
satisfactory but appreciable quantities of fertilizer would be re-
quired to maintain profitable yields. The soils in the Bo area
appeared to be more fertile. However, the topography is somewhat
irregular and measures to control erosion would be necessary. It
was suggested that there are other areas having similar resources
that have potential for producing rice under controlled irrigation.

In either of these locations, systems for stabilizing water supplies
for irrigation would be necessary. However, the land is sufficiently
well suited for rice that capital investment for developing reserve
water supplies, or for protecting against floods in periods of heavy
rainfall, would appear economical.

1/ Rice Production and Marketing in Liberia, U. S. Department of
Agriculture and U. S. Agency for International Develcpment.
Washington, D. C. July 1968.
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The Department of Agriculture has initiated exploratory investi-
gations to determine the extent of these areas, the yield levels
that could be expected, fertilizer needed, and the land clearing
and development costs involved. The objective appeared to be to
encourage private interests, assisted by any quasi-government fund-
ing, to initiate large scale rice production projects. The central
government would facilitate such development by extending and
improving roads, communication services, and related measures.
Local people would be drawn into the project as operators of small
holder units and as laborers for the large scale units.

Final judgment as to the practicality of such project could not

be made on one visit to the area. However, these locations
definitely were the most promising of any observed. The nearness
to Monrovia and possibilities for water transport over part of the
distance are pertinent factors to be considered.

Our impressions were unfavorable of the ambitious pilot project to
determine the feasibility of large scale mechanized rice production
on upland carried on by Uni-Royal (LAC). The excessively irregular
topography combined with the disruption of the soils in the clearing
operations appeared to render the site impractical. It is question-
able if land with a slope in excess of three to five percent, in a
high rainfall location, can produce rice successfully under
mechanization. Furthermore, the capital requirement for highly
mechanized rice production makes it practically impossible to obtain
yields that will support this type of operation. It was indicated
that land with only moderate slope is available within a few miles
of LAC headquarters. The possibilities of shifting this part or the
experimental work carried on by LAC to such land should be studied.
The degree of mechanization that may prove practical is yet tc be
determine« and needs further research.

To the credit of the agronomists in charge, variety testing appeared

to be well planned and useful information on comparative merits of

a wide seclection of varieties is being accumulated. If there is
reasonable assurance that considerable lands of modest slopes which
could be cleared with minimum disruption of the top soil are available
in that vicinity, then the work on variety testing and possibly smaller
scale mechanization should be continued.

A brief visit to the Taiwanese Mission at Gbeden convinced us (1) that
the Taiwanese technology of growing paddy is well suited to the flat
bottom lands near streams which can provide a source for irrigation
water, (2) that profitable yields can be obtained with only a nominal
level of fertilization and other chamical aids, and (3) the local
people can be taught and will respond, in limited numbers initially,
to this method of production if a reasonable price incentive is
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provided. Even though this was an early Taiwanese project in
West Africa, the standard of maintenance for roads, ditches, equip-
ment, and housing was considerably below that found on similar
projects in Sierra Leone. This is attributable in large part to
the limited support provided by the government of Liberia. It
appears that such a project plus the related technical training
and extension effort provide an opportunity for many local farmers
to receive instructions in improved methods of growing rice. The
government should provide adequate support for the program at
Gbeden and explore all possibilities of extending it to other
suitable areas. An education and direct assistance program should
extend the results to small holders in other villages. The Gbeden
farmers should have an assured market for their rice. The direct
assistance could be in the form of seed, fertilizer at subsidized
rates, and limited credit for other production items.

Marketing
lmgorts

Liberia imported 33,000 metric tons of rice in 1967 and 46,000 metric
tons in 1966. Usual import requirements are 36,000 to 42.000 metric
tons. Import cost figures are:

Range Per Metric Ton
(dollars)

U. S. No. 5 35 percent broken parboiled milled $176.80 - 189.50
rice (f.a.s. U. S. Gulf ports)

Ocean freight 18.70 - 24.40
Exporter commission 2.00
Consular fees 3.10
Insurance 3.30
Import duty 5.50 (11.00)
(reportedly to become $11 in October 1968)

Monrovia harbor charge | 3.10
Deliveyjr from port to wholesaler in Monrovia 2.20
Interest 2.20

Total cost to wholesale warehouse - Monrovia $216.90 - 250.80
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The official retail price is $237.00 per metric ton (23.7 cents
per kilogram or $10.75 per hundredweight) but retailers sell by
the cut rather than by weight so the actual retail price is said
to be as much as 13 to 1l cents per pound (28.7 to 30.9 cents per
kilogram).

Normally imports arc distributed within a period of two months
because of the climate and the danger of rice going out of condi-
tion from insect infestation or rancidity.

Mill construction

A rice mill is under construction at Monrovia outside the free port.
It is expected to be completed by Cctober 1969. The mill, from
Scotland, has a milling capacity of four ieciric tonc per hour, or
about 30,000 metric tons per year. Alco being installed are 18
corrugated steel silos for bulk storage, each 1ith a capacity of
about 2,000 metric tons. This mill plans te buy parboiled brown
rice from the United States, ship it in bulk to Monrovia, truck it
frou shipside to the mill, and finish milling it at Monrovia.

“here is osaid to be no conference shipping rate established on bulk
brown rice to Monrovia, but based on rates from New Orleans to
Rotterdam, it is estimated that the rate to Monrovia might be $8.80
to $9.90 per metric ton or about one-half the charter rate for
bagged rice. There would also be a savings on the cost of the

bags. If parboiled brown rice can be purchased equivalent in
quality and broken content. to parboiled mill rice at no higher cost,
the above savings in ocean freight and bagging may cover the cost
of unloading from the ship and of milling. Thus, this firm might
have an economic advantage in th<'jvalue of the final products over
importing milled rice in 100-pourd bags.

The mill could process locally-produced rice by the installation
of hullers and paddy separators. At the present time, it is
equipped to process brown rice into milled rice by the use of
pearling cones. The lowest quality of brown parboiled rice avail-
able from the United States will produce a better quality of
parboiled milled rice than that now being imported.

Services

Research
The research conducted at Suakoko was viewed briefly. It is

beneficial largely along the lines of variety testing and improve-
ment, measuring response to fertilizer, and studying alternative
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ways of controlling diseases. Work at this location should be
limited to problems that require studying near a particular produc-
tion area. Ultimately, work at Suakoko would fill local needs that
could not be obtained from possible regional programs for West Africa.

Price policy

The A.I.D.Teau which visited Liberia earlier concluded that a
guaranteed price of seven cents per pound (15.5 cents per kilogram)
to praducers for rough rice would be necessary to bring forth
enough output Lu saticfy total country needs. This compares with
four cents per pound (8.8 cents per kilogram; being used in the
Ivory Coast which also is the approximate level that has been
established for stabilizing prices to farmers in Sierra Leone and
Ghana.

If seven cents per pound for paddy, plus further subsidization in
terms of transportation, storage, and milling is requiied to gain
self-sufficiency, it might be more economical in terms of subsidies
from public funds and in prices to consumers if a considerable
share of the requirements were imported annually. The fact that s
downward trend in world prices for rice during the next few years
has been forecast provides justification for considering this alter-
native.

Mternatively, a consortium of privite firms could be authorized

to import all rice requirements us’ng charter rates only. Then the
government could issue import quo’.as to interested wholesalers or
the latter could buy through the consortium. The consortium would
be paid a nominal fee for services (poscibly $1.10 per metric ton)
and each firm in the consortiw: would have the same right as any
other wholesaler to apply for a quota.

Milling and other processing

Many urban consumers prefer parboiled imported rice to locally
produced milled rice. The main reason expressed for their prefer-
ence was tuat imorted rice did not cor tain sticks, stones, and sand
which are found in local rice. Locally-produced milled rice is sold
in the market places at only a small discount, indicating that
people recently moved from villages to towns and cities have some
preference for it. Therefore, pending increased consumer preference
for parboiled rice and until commercial sales of lccally produced
rice are much greater than at present, there seems to be no need for
the installation of parboiling equipment.
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Suggestions for Improvement

Economics

Orders for rice imports, otner than consumer :ize packaged rice,
should be pooled in minimum quantities (3,000 metric tons or more )
to permit charterins conference rate ocean transportation and to
prohibit imports at liner rates. This action would save $5.50
per metric ton. If Liberia imports L0,000 metric tons in a year,
this would be a saving of $220,000.

The use of small milling machines, as recommended in the April 1968
Liberia report, should be limited to milling rice for producer and
village consumption. For such purposes, to0ll milling could be
performed and the producer would not need cash to pay for cost of
milling. Japan, Taiwan, and Ttaly make single-stage hullers that
appear suited for this work. Thesc small mills should be installed
in localities having sufficient rice for toll milling to pay oper-
ating costs and amortize capital costs. Single-stage mills save
time and produce more milled rice compared to the mortar and pestle
method but are less efficient than larger milti-stage mills. The
small mills yield about 10 to 15 percent less milled rice than the
multi-stage mills. Therefore, commercial sales cof paddy rice,
above that needed for producer and village consumption, should be
sent to a larger mill for processing, where good quality rice can
be processed. There should be no difficulty in selling well-milled
rice free from stones and other foreign material.

Buying paddy rice

At present, most sales of paddy rice und producer miller rice are
said to be on a barter basis. The buyer reportedly can adjust the
asiking price of what he barters for rice so that the price paid for
rice is low. Under barter, some sources said about the price paid
was $3 per hundredweight (6.6 cents per kilogram) for paddy anc

35 to $7 per hundredweight (12.1 to 15.), cents per kilogram) for
producer-milled rice, but these prices were not confirmed. Producers
are reportedly reluctant to acknowledge sale of rice for fear
knowledge of their surpluses will attract relatives and friends,

tax collectors or requests for political contributions. TFurthermore,
a license to s¢ll may be required. Such customs and regulations

tend to retard commercial production and sale of rice. Nevertheless,

it is believed, many producers desire to break through these bariiers
to increase their incomes.

NOTE: Opportunities for improving technology, as well as for
marke ting,are contained in the A.I.D./U.S.D.A. study of Liberia rice
issued in July 1968.
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NIGER

The Rice Economy

Rice it unimportant in Niger's economy. It accounts tor not more
than one percent of staple food consumption, of which nirety per-
cent is millet and sorghum. The people of Niger eat about three
kilograms of milled rice, equivalent to five kilograms of paddy
per person per ysar on average. Millet and sorghum eat is 370
kilograms per year per person.

Almost all of Niger's rice consumption 1is concantrated in the
capital city of Niamey and a few other towns. Since 1963, rice
consumption increased somewhat mora rapidly than population, which
is growing at a rapid three percant per year Or rora.

Around nine-tanths of Niger's rice is grown on the narrow flood
plain along 250 kilometers of the Nigar River Valley from the Mali
border to Say. This "swamp" rice culture, generally with little
water control, covers about 10,000 hectares. Another 1,000 her-
tare or so in marshes near Maradi,-in south-central Niger, and
along the Komadougou River in the southeast account for the re-
maining production. The climate is too dry for upland rice.

The French have made some efforts to increase water control and
improve cultural practices in Niger's small "rice bowl." Taiwanase
technicians are now involved in a major program to achiave the

same end.

In racent years, Niger has imported small quantities of rice.

These volumes have varied with the success of the local harvest,
which is dependent upon the regularity of the rains aud on ths
height of the Niger River flood. Imports reached a ligh of 2,300
metric tons of paddy, worth $330,000 in 1965. Even this relatively
small account is a significant foreign exchange cost in a country
with a trade deficity as substantial as that of Niger.

A good 1967 harvest gave Niger its first rice smiplus. Good rains,
a new purchasing policy, and Taiwanese damcnstrations were respon-
sible. Unfortunately, high transport costs ond the quality of rice
from Niger's mills do not permit exports to neighboring countries.
Several thousand tons of rice stocks have accumilated. These are
being liquidated within Niger at considerable cost to the govern-
mant.
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The Physical Environment

Land

Most of Niger is unsuitable for growing rice dus to lack of watar.
Most production takes place in the main valley of the Niger River.

At present, the government is making little effort to increase
rice production, probably bscause of the current surplus. If it
should wish to make an affective effort to increase rice product-
ion in the future, the Niger Valley would certainly be the best
place to begin.

The Niger River has changed its bed sevaral times. The valley is
thus characterized by a series of ridges interspersed with wide
alluvial plains. Many of the ridges consist of wind-carried sand
heaped on mounds of river gravel. Marshes and small lakes now
occupy parts of abandoned river channsls.

Thus, the valley offers a wide varisety of soils and drainage con-
ditions. However, thare are many large (100-200 hectares) arsas
that are fairly homogenous ecologically.

Vegatation

There are no large itrees, or dense underbrush. Hence, expensive
land clearing is unnecessary. Various grasses and species of
"wild" rice (Oryza barthii, Oryza breviligulata) predominate.

Soils

Disregarding the many dunes in the valley, four types of soils
prevail: black silt-loams, gray silt-loams, brown clay-loams,
and reddish-brown sandy lateritic clays.

Considerable soil testing and mapping has been done by ORSTOM
(Office de Recharche Scientifique des Territoiias d! Qutre-Mer),
which has compiled much information on the soils in the valley.
IFAGRARTA, an Ttalian land developmsnt firm, has also completed a
soils wap of the valley which is not very detailed.

ORSTOM concludes that the four main types of scils shown above are
all suitable for rice production, providing cultural techniques
are adapted to their needs. Tho Taiwanese Mission is successfully
growing rice on all four scil types.

Ph readings for most soils run from 5 to 6.5.

Research has shown little respronse to fertilizer other than nitro-
gen. But most such research was carried out on black silt-loam
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soils which are naturally rich in available phosphorous and potas-
sium. Hence, the results would not necessarily be applicable to
continuous, high-yield rice culture.

Flevation

Differences in elavation along the length of the valley (160 m -
223 m) have little effect on the climate and may be disregarded.

Availebility of land

Of the total land area of 126.7 million hectares in Nigsr about
nine million hectares are part of the Niger Valley. Of these nine
million hectares, perhaps no more than ten thousand hectares are
in rice production.

From visits to only a part of the region (Kolo to Firgoun), it
would seem that this present arsa of cultivation could be doubled
at little capital expense. With a larger capital investment
(dikes, pumping stations, drainage and irrigation systems, etc.)
several times the actual area could be brought into production.
There is, therefors, no shortage of land suitable for rice pro-
duction. The relative importance of rice is shown below:

Total Areas in Crops

(Hectares)
Millet 1,800,000
Cow Peas 600,000
Sorghum 546,000
Groundnuts 355,000
Bambara Groundnuts 35,000
Cassava 21,000
Cotton 16,000
Rice 11,500
Corn 3,500
Wheat 600

Rainfall

The climate is characterized by a rainy season, from May to Sep-
tember. The date of the ouset of the rainy season, duration,
and total amount of rainfall all vary considerably as shown ba-
low. The three locations for which data are given are Ayourou,
in the north of the main rice-producing region; Tillabery, in
the center; and Niamey, in the south.
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Date of First Rain Date of Last Rain
(7-year data)

Ayourou 15 April - 17 June 23 Sept. ~ 21 Oct.
Tillabery 21 April - 29 May 23 Sept. - 16 Nov.
Niamey 9 April - 17 May 5 Oct. - 15 Nov.

Monthly Rainfall (mm.)

May June July Aug. Sept. Oct.

Ayourou 13 51 97 11} 35 26

Tillabery 18 55 132 203 86 11

Niamey L6 79 181 206 101 21
Ava. Max. Min.

Ayourou 35 501 318

Tillabery 510 610 L20

Niamey 636 652 L

Temperatures

From March to May, high temperatures reportedly interfere with pol-
len fertilization, causing a high percentage of empty grains.
Tillering is also adversely affected if it occurs during this period.
The low night temperatures from December to February retard rice
growth, prolonging the growing season by as much as much as twanty
days. Cold also inhibits tillering. Iigh temperatures during
periods of low rainfall cause very high rates of gvapotranspira-
tion. Temperature, therefore, is an important factor in rice
production.

The tamperature ranges are:

Average Imily Max. Average Daily Min.

Station of Warmest Month of Coldest Month
Niamey n.2 ¢ 15.8 C
Tillabery 1.7 ¢C 16.5 C

Day length

The valley lies between the 1lth and 15th latitutdas. Day length
is considered a factor because sunshine during the rainy season
may be inadequate for ideal growth. Hoever, there is no evidence
to support this commonly-held conclusion.

Rice planted from December to February takes longer to mature than

rice planted from June to August. Whether this is caused by varia-
tions in day length or temperature is not known.
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. Flooding

The annual floods of the Niger River are essential to rice culture,
since rainfall is insufficient and water control is not extensively
developed. The low-water mark at Niamey traditionally occurs in
late June and early Jjuly. Rains during this psriod usually cause

a river rise in late July, which gains in momentum in August,
reaching a first peak in September. As the rainy season ends, the
level continues to rise, although at a slower rate, to its maximum
height in February. The flood then recedes until June. The average
difference between high and low water at Niamey is 3.47 meters.

Production Techniques And Costs

Two main types of rice culture, swamp and irrigated, are used almost
exclusively. Depending on the degree and rapidity of flooding,
"swamp" rice may be divided into flating and non-floating. Rice
growing in water which gets deeper than two meters will be called
floating. The importance of the cultures is shown balow. Ths
figures are approximate.

Percent of

Type of Culture Arsa Total Area
"Swamp": non-floating 7,270 hectares 73
floating 2,500 " 25
Irrigated __230 v 2
Total 10,000 hectarss

"Swamp" culture

Usually takes place on cleared bottom lands along the river valley.
As soon as the first rains (May-June) have softened the ground, the
farmer clears off the old vegetation and digs up the soil to pre-
pare a seedbed. Usually, he broadcasts the seed and covers it
lightly by dragging a brush harrow over the surfacs. He then waits
until additional rains cause the rice to germinats and grow.

Weeds germinate with the rice and the farmer will usually try to
eliminate them, time permitting. With luck, he can do one waeeding
before rising flood waters catch up with the growing rice and inun-
date the paddies. After this, additional weediug is difficult or
impossible.

Nothing more is done to the rice until harvest. This is accom-
plished by the farmer riding in a canoe. He will gather the rice,
cut it, and tie it into sheaves which he then dries on the river
bank. Harvesting usually takes place from December to February,
and coincides with the maximum rice in river level.
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Rice is threshed and stored in granaries. Usually it is parboiled
and then hand-milled. Much of it is sold for cash.

The rice may suffer from insects, fish, diseases, and hippopotami.
Little is done to prevent or control these losses.

The great weaknass in this system is that 1t leaves the farmer almost
entirely ot the mercy of rain and rising flood waters, both of which
may vary considerably from year to year. The late rains must tide
the rice over until the river rises to water it. This year, Niger
suffered a long dry spell with total rainfall much below normal.

Much rice had not sprouted by mid-September. In other years, the
river may rise rapidly, covering the rice ror mors than a week.
Usually such flooding kills the rice entirely or reduces yilelds to
insignificant amounts.

Since there is a wide variability in water level in the fields at
any given time, dus to the absence of leveling, the rice crop matures
at different times even in the same field.

Fields may be used year after year. Yields under such a system ob-
viously vary widely, but are reported at between 700 and 900 kilo-
grams per hectare.

French aid and the European Development Fund have financed the con-
struction of sever:l dikes along the river with permit controlled
flooding of certair, areas. These areas offer the possibility of
more-controlled growing conditions and yields have been as high as
two to three metric tons per hectare. An area of 810 hectares is
protected by dikes.

Irrigated culture

About 230 hectares have been developed by the Taiwanese into rice
paddies with complete water control. Of thess, 120 hectares are
reported to have insufficient drainage, but it appears that this
problem could be remedied easily. The Taiwanese are developing
another 800 hectares. These should be in production in four years.
There is no other fully irrigated iand in the country.

Cultural methods employed by the Taiwanese are essentially the
same as used in both the Ivory Coast and Upper Volta. Two crops
are harvested each year. Fertilizer applications are about the
same as in other Taiwanese projects: Nitrogen - 80 kgs. Nj;
Phosphorus - 4O kgs. P>0g; and Potassiun - 1O kgs. K»0.

The first major exteasion effort made by the Taiwanese used Tai-
wanese varieties. Some japonica rice was distributed. The
resulting production aroused antagonism since it was reported
difficult to mill and was unacceptable to the local population
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who apparently prefer long-rain, "loose" rice. Since then, the
Taiwanese have abandoned the Japonica varieties in favor of a
local variety, D 52/37, which is acceptable from a milling and
cooking standpoint. In the future they may switch to IR-8.

Yields under the Taiwanese system of irrigated production have
averaged over four metric tons per hectars per crop, for two
erops a year.

Diseasa control

No one recognizes any disease as being serious. Tha Taiwanese
treat their seed with Granosan, a seed fumigant, before planting
as a routine prevention against blast diseass.

Fres-grazing livestock

The Niger Valley is the traditional grazing ground of large herds
of cattle and goats. Nomadic groups move their livestock around
the country, particularly during the dry season when the valley
contains the only green forage in the area. Since none of ths
valley is fenced, cattle, goats and horses come and go as they
please. Even when tended, they frequently wander into irrigated
rice paddies; the herdsmen apparently see no harm in their ani-
mals! eating a little rice. IRAT, a French research organization,
has had many exparimants ruined by wandering livestock. Efforts
to control this problem have not been succgssful. The Taiwaness
hope the presence of water-filled canals will prevent livestock
from crossing their fields. However, one canal in their develop-
ment zone had been used so much by livestock as a watering place
that the banks are virtually ruined.

Tools and machines

The tools used by the Nigerian farmer are similar to thoss in the
Ivory Coast and Uppsr Volta. A short-handled hoe, an axe, and a
short-bladed machete are the basic items.

There are many donkeys (300,000), horses (130,000), camsls (355,000)
and cattle (3,500,000). We did not see any animals being used for
draft purposes, though soms donkeys are used for transport. This
vast untapped reservoir of animal power could be used to build
dikes, level land, plow and prepare seedbeads.

There is equipment (plows and cultivators) designed for animal
traction, but little of it is usaed. This equipment was imported
as part of a UNCC (Union National pour le credit at la Cooperation,
a governmaent cooperative credit organization) effort to develop
animal traction. The effort is considered unsuccessfuly and the
Ministry of Agriculture is reorganizing the program.
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There is a noticeabls absence of small tnols which would be useful
in rice production. The "houe Hilaire", a cultivator shovel of
Senegalese origin on the end of a long handle, is pushed along

the ground to remove waeds in miilet and cotton fields, but appears
unsuitable for weeding rice paddiss.

No tool development work is now being carried out. No organization
is actively distributing improved hand tools throughout the rice-
producing area.

On Taiwanese projects, construction of earthworks, and drainage and
irrigation canals to provide water control is done by hired labor
and, frequently, heavy equipment. The labor is paid by the Tai-
wanese project. Bunding is done by the farmer at his own expsnss,
but rototilling and leveling is at the project's expense.

The area at Daikaina (120 hectares near Tillabery) was developed by
Taiwanese working in an area already surrounded by a dike built pre-
viously by French aid. They had the disadvantage of having to pump
water into the paddies during the beginning of the main rice season.
The pumps arae supplied by Taiwanese aid.

Unlike their effort in the Ivory Coast and Upper Volta, the Taiwanese
have taken steps to organize a farmer committee to be responsible

for running the arsa. This includes maintenance of machines, dikes,
and canals; and purchase of fertilizer, seed, and gasoline to run
rototillers and pumps.

The Taiwanese have partly withdrawn from Daikaina. But the local
comnitteae, with the help of three Taiwanese technicians and agents
supplied by the Ministry of Agriculture, does a satisfactory job of
management. Canals are being maintained, rice is being cultivated
using Taiwanese techniques, and rototillers and pumps are still
operating. The partial Taiwanese withdrawal, unfortunately, coin-
cides with a government-imposed reduction in rice prices. It re-
mains to be seen whether rice farmers at Daikaina will continue
their efforts in the face of falling prices, but they have un-
doubtedly learned much from the Taiwanese.

IFAGRARTA, an Ttalian development firm, built a large dike at
Koutoukale to protect about 300 hectares of irrigable flood plain
so that it could he brought into rice production. It built a
pumping station with three turbine pumps powered by large diesel
engines, and designed a crude primary-canal system. Then, for
reasons which the team was unable to uncover, the Italian firm
withdrew. No agents came into the area to teach improved rice
culture. No secondary canal system was ever laid out. No efforts
have been made to increase rice production and very little if any
increase has occurred. The main dike and the unused pumping
station are in good condition.
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A similar area of about 150 hactares was diked at Firgoun. No pumping
station was involved since it was planned to use flood waters. A set
of gates was installed to permit partial water control. Levelling is
inadequate. This region produces satisfactory rice crops considering
the conditions which are too dry to permit unirrigated agriculture.
Farmers seemed to have partially developed thae area with 1ittle
direction from anyone. About 100 farmers are working with some guidance
from one agricultural agent who seemed to consider water control his
main responsibility.

Rice varietiaes

The Institutde Recherches Agronomiques Tropicales has selected and
racommends the following varieties:

1. Dissi 52/37 -- (see Upper Volta) recommended for the main crop
on most land sown to rice; will not stand too rapid rise in water

level.
2. Sintane Diofor -- (see Upper Volta).
3. Indochine blanc -- recommended for deep water areas.

Dates of maturity appear to vary greatly, depending on whether the rice
is planted for the wet or dry season. The same variety may take up to
30 days longer to mature during the dry season.

There is no information concerning the behavior of the above varieties
under differant cultural conditiaens.

Selected seed for IRAT is distributed by UNCC at eight cents per kilo-
gram (20 CFA francs), the price ot paddy. The higher cost of producing
selected sesd is born by IRAT.

Fertilizer

Urea is the chief nitrogen form available, but mixed fertilizer is also
becoming available. Triple superphosphate is the most frequently used
form of phosphorus, and potassium chloride is the most used form of
potassium.

The government subsidizes the price of fertilizer; it costs 6.l cents
per kilogram (16 CFA francs). Fertilizer is distributed by the UNCC to
local cooperatives on harvest credit bearing 25 percent interest. The
collection record appears good.

Fartilizer obviously is greatly needed. However, absence of water con-

trol is a more limiting factor than soil fertility. Fertilizer appli-
cations are to be recommended only wherse water can be controlled.

Insecticideas

Only the Taiwanese recognize insects as being a serious problem. They
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have had trouble with rice borer and now use EPN (an organo-phosphate
compound) and Sumithion as a regular part of their rice program. In
untreated plots at Daikaina, there was damage from borers, but damage
was not widespread.

Irrigated costs

As mentioned above, the only rice grown under complete water control is
on Taiwanese projects. Growing techniques are similar to those dis-
cussed elsewhare. Irrigation systems must depend on pumping during
gight months of the year.

Cost figures are based on the project at Daikaina. Since this up-graded
an existing project, the Taiwanese admit the irrigation system has far
from optimum efficiency. Cost of pumping, for instance, will surely

be lower at the new Saga development.

The Taiwanese astimate current labor input on the Saga development as
follows:

Preparing land and seed bed 17+ days per hectare
Transplanting 20
Weeding, water management, et al. 110
Harvest 50

197+ days per hectare

The labor estimate for Daikaina is 175 man days per hectare. For the
Daikaina development, the Taiwanese also count the following inputs
per hectara:

CFA $
Seed 90 kilograms 1,800 7.20
Fartilizer 350 kilograms 5,600 22.140
Insecticide 600 2.0
Fuel for pumps and rototiller 3,060 12.2Y

11,060 CFA  $4L.2L -

Adding $105 (26,250 CFA francs) for 175 days of labor at 150 CFA francs
per day (60 cents), the going rate¥, current costs amount to $119.2
(37,310 CFA francs) per hectare for each harvest.

If a farmer grows IR-8 and works effectively, he can expect five metric
tons per hectare per harvest; if he grows the D-52/37 variety, now en-
couragad by the government, his average yield will be closer to 3-1/2
metric tons. Last year, paddy sold for 6.8 cents (17 CFA francs) per

¥Farmers may be able to pay 125 CFA francs plus lunch or, in isolated
areas, as little as 100 CFA francs.
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kilogram early in the season and sold as high as eight cents (20 CFA
francs) toward the end. This year, the price will probably be 6.}
cents (16 CFA fraacs) per kilogram or lower. At 6.4 cents gross income
per hectare would be:

for D-52/37 2l (56,000 CFA francs)
for IR-8 320 (80,000 CFA francs)

In other words, the current cost of growing a ton of irrigated IR-8 is
about $30; the cost for a ton of D-52/37 about $L,2.50. Largsly dus to
lower labor input, the former is somewhat lower tharn the comparable
figure for the Ivory Coast. Thess figures do not include threshing,
drying, and delivery to the collection point. Nevertheless, with paddy
selling at $80 per metric ton last year and with the farmer receiving
the irrigated land at no cost, rice growing was profitable. Even with
the price at $6L or possibly lower this year, farmers with few alterna-
tive cash crops should find it sufficiently profitabls.

These figures do not include costs of developing irrigated land and
maintaining and replacing equipment. These costs are high. Most of
them have not been borne by the farmer, but by foreign aid. They are
relevant in determining whether such use of aid is the most gconomical ,
and in establishing total costs of irrigated rice-growing in order to
determine whether the government should undertake such investmants.

The pumps, spraysrs, and threshers represent a capital as well as current
cost per hectare. The Taiwanese estimate the annual cost of amortizing
these machines over five years at $28.42 (7,105 CFA francs) per hectars.
ipe pumps, at least, are indispensable.

The cost of development at Daikaina is obscured by the fact that pre-
limirary =k was done by French aid, later work Ly Taiwanese. Projected
cost of the Saga development, which will be larga-scale and a model of
engineering efficiency, is 935,000 CFA francs per hectars ($3,750 per
hectare). This figure is all inclusive, even of the salaries of Taiwanese
technicians. As should ba obvious from the figures above, any attampt

to pay off these costs out of the production of the land would be a
long-term proposition, certainly not feasible in the ten years we allowed
in our Ivory Coast calculations.

"Swamp" costs

As mentioned above, "swamp" rice-growing comes in great variety
and produces a wide variety of results.

The farmer sows rice along the riverside without any water control

during the rains and harvests from his canos during high water. His
input is small. Let us suppose that it takes him 30 days per hectars
to hoe the land, five days per hectars to broadcast seed, and 50 days
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per hectare to harvast from his boat:*, which he already owns. If he
doas not do any weeding, uses 100 kilogram of seed per hect: "s worth
2,000 CFA Francs, and harvests 800 kilogram of paddy per hactare worth
12,800 CFA Francs his return for labor and management is almost 130

CFA Francs per day. If he had to hire his labor at 60 cents per day,

he would lose money. If, on the other hand, his harves. was two tons
per hectare, his operation would be competitive witn irrigated rice
growing. In any case, the Niger River bank is lined with a belt of rice
Just below the anticipated high-water mark. Farmers must feel that it
is worth their whilse.

Partial water control

Economic evaluation is no simpler for simple developments which permit
partial water control. These surfaces are not levelled. Yields vary
according to land height and drop when there is a time gap between the
end of the rains and the rise of the rivar.

Culture with partial water control appears to be marginal for the
farmers. They do not bother to farm a part of the areas for which
partial water control has been developed. Furthermore, it is assumed
that the social cost of developing land in this way is not justified
unless higher yields than the present ones can be achieved.

Diseass as a cost

Niger is out of the onchocerciasis belt. The Niger River flows rapidly
enough that schistosomiasis does not seem to prasent a problem. With the
spread of irrigated culture, it might become a problem. However, with
paddies closely grouped in the valley, control of the disease (and of
malaria for that matter) would be relatively cheap.

Marketing

Niger is spread out along the northern border of Nigeria. It is cheaper
to mova goods to the south than to move them between different portions
of Niger. Therefore, Niger is divided vertically into a number of
markets. Rice is more likely to be imported into or exported from any
one market area than to move between them. The Niger River Valley is

% Cf. work requirement per hactare given in SEDES study is 86 days.

This figure is for shallow water conditions and denotes more time to
weeding and less to harvesting: preparatory tillage-33 days, planting -
eight days, weeding - 28 days, harvesting - 17 days. Thus, the labor

raequirement is probably fairly stable whether the culture is "floating"
or normal inundation.
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the only significant rice market and accounts for 90 percent of rice
consumption. The eastern area may have a slight effect on imports, which
cross from Nigeria to meet local demands in Maradi and Zinder. However,
we will henceforth concentrate exclusively on rice in western Nigar.

Imgorts

Rice imports are now forbidden. UNCC purchases of paddy and hand-milled
rice in 1967 were equivalent to almost 8,000 metric tons of paddy or,
under normal conditions 5,000 meiric tons of milled rice. At the time of
this study, 2.000 metric tons of rice were stored in warchouses at the
Tillabery mill alone, with last year's harvest still bheing milled and
the 1968 harvest not far off. COPRONIGER, a government marketing
cooperative, which has an official monopoly of rice marketing from the
mill to the merchant and which does some retailing, had just finished
selling its stocks of rice from the 1906 harvest. In 1967, when stocks
wara building up, Niger was still importing soms rica -- 1,146 metric
tons in the first nine months.

In the past decade, Niger's rice imports have ranged from a high of
2276.5 matric tons to a low of 820 metric tons. Mechanics of importing
were handlad commercially, and rice was bought in the cheapest markat.
After rail transport from Co%tonou to Parakou and roau transport from
there to Niamey ($60 per ton) the most recently imported rice apparently
cost $236 par ton (59 CFA francs per kilogram).

A small amount of luxury rice is still imported. The Economic Affairs
Ministry estimates this market at 30 metric tons per year.

Consumption patterns

A SEDES, (a Furopean Economic Development Consulting Firm) study made in
1961 estimated that about 300,000 people in the country's four major
towns and the rice-producing regions consumed almost all of the country's
rice, eating 21 kilogramsper person per year. The rest of the population
consumed about one kilogram per person per year. Thus, most consumption
is in the small "rice bowl" and aven here rice is not the staple. It is
a luxury food. The preferred form is parboiled, long-grained, non-
sticky rice. Over half the rice crop is grown for sale instead of home
cousumption. A large portion of the rice is consumed in Niamey.

Prices

During the 1960s, the price a Niger farmer could get for his paddy

has hovered in the neighborhood of 6.8 cents (17 CFA francs per kilogram).
A monopoly in paddy purchase from the farmer has been accorded to UNCC.

In 1967, UNCC began the season paying 6.8 cents per kilogram for paddy,
but ended paying eight cents in a successful affort to win a larger
portion of the market from private traders, who continue to operate.
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It seems evident that farmers could actually obtain these prices with-
out difficulty. They are concsntrated geographically and grouped into
22 cooparatives, vsuaily composad of five or more villages. Since
production at last ysar's prices exceeded local demand and could not be
profitably exported, it is almost certain that the pricg to producers
will be lowered. Estimatas of ncxt year's paddy price rangs from

6.l cents (16 CFA francs) to L.L cents (11 CFA francs).

The parboiled, hand-milled market

A large part of loczl producticn is parboiled and hand-milled on the
farm. Local production ceoncumed on the farm is usually prepared in this
way. Most observers bslieve that this markei circuit is larger than
that for muchine-milled rica.

Markating nand-milled rice used to be the domain of private traders and
the farmers. In 1966, UNCC onterad thic field. It bought 72 metric
tonc in 1966, 180 in 1967 and 1,500 in 1968. WNo real effort has besen
made to suppress the private trade, so the increasing quantities indicate
that UNCC's price must be competitive. It pays $1L0 per ton (35 CFA
francs par kilogram) for parboiled hand-milled rice at its 22 collection
points. If we assumo that the farmer could have sold his rice as paddy
for $68 par matric ton ; then the return to the woman's operations of
parboiling and pounding is avout $27 per metric ton , since the milling
rate is about 68 percent, compared with $20 per ton for machine milling
without parboiling.

The parboiled, hand-milled product is superior nutritionally and in
appearance to Niger's machine-milled rice. From a mixed lot of paddy
containing much red rice which a large mill could not easily trsat, the
process *turns out a long-grainad, white product with fow brokens. At
present, UNCC is salling such rice to COPRONIGER, which allegadly
retails it for $1LO per ton (35 CFA francs par kilogram). Thus both are
taking a loss on the operation. Actually, the Niamey population prafers
parboiled rice to the lowai juality machine product. If parboiled, hand-
milled rice reaches COPRON! .ii's retail counters, it is immediately
bought up for resale in local markets at higher prices. Depending on
qual%ty, it was selling as high ac $320 per ton 80 CFA francs per kilo-
gram).

Machine-milled rice

Most machine-milled rice sold in Niger now comes from the government mill

in Tillabery. Until recently, a part came from imports. Estimated
sources are indicated on the following page:
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Paddy Commercialized Tkjoretical Milled Rice Imports of

Year and Milled by UNCC Equivalent Milled Rice
--=- Metric Tons ---

1965 3,000 1,800 882

1966 6,400 3,800 2,276

1567 3,050 1,800 1,200

1968 5,742 3,400 30

Allowing for storage of a part of this production, the yearly consumption
of machine-milled rice must be in the neighborhood of 3,000 metric tons.

The system of collecting paddy and getting it to the mill is quite
gfficient due to thae concentration of the production area and its proxi-
mity to the mill, and to the village cooperatives in the Niger Valley.
Aimost all rice destined for the mill is produced in fewer than 200
villages groupad iu 22 cooparatives, each with its collection point.

The UNCC manages the systam and retains ownership of the rice until

sale after milling. Transport is contracted to private firms. Costs
involved in getting a ton of paddy to the Tillabery mill in 1967 were:

$68.00--80.00 Paid to farmer at collection point
1.00 Paid to local coop for arranging purchass
0.52 Cost of sacking paddy.
L.61 Cost of transport to Tillabory mill (averagae).
0.63 UNCC's personnel cost for collecting systam.
0.66 UNCC's cost of vehiclae depraeciation in collecting
system.
0.01 Other
$75. 3--87.13 Per of paddy delivered to mill.

UNCC pays the mill $20 per ton of paddy regardless of out-turn. It

costs another $;.30 to sack the out-turn from a ton of paddy and get

it into storage, where rates are at eight psrcent of its value per year,
and about $4.50 to get it to Niamey. Thus, the cost of getting the

rice produced from a ton of paddy to thao stora in Niamey, if no storage
charges are involved, is the price of paddy plus about $36.23. Whether
UNGG recovers these costs or not depends on the sale price and on milling
efficiency.

Rice wholesale and retail prices are fixed by the Economic Ministry from
month to month. The "usual' prices delivered to Niamey are $180 per ton'
(L5 CFA francs per kilogram) for "mixed" rica, and $80-88 par ton (20-
22 CFA rancs per kilogram) for brokens. Bran is sold for $0-20 per ton
at the mill, yet a considerable quantity is rotting outside the milil.

The COPRONIGER does not buy all of UNCC's rice. It has 60 stores
throughout the country. In 1967, it bought about 1,700 metric tons
from UNCC, sold 200 metric tons to other merchants and 1,500 metric tons
through its own stores, including 80 percent through its six stores in
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Niamey alone. COPRONIGER was reluctant to buy from UNCC because it had
already accurmlated large stocks of rice from the previous year and
wanted to dispose of these first. UNCC, caught in the middle, started
selling directly to wholesalers and even ratailers. In April 1968, all
of UNCC's stocking capacity was full and rice was being stored in the
open air, with prodictable results. All of COPRONIGER's storagas
capacity was full, nsarly 1,000 metric tons wera left from the 1966
harvest, and COPRONIGER was being prossed to buy more rica.

The government roalizad tha gravity of the situation and decidaed to
liquidate stocks of rice at any price. The price of all varieties
except brokens was dropped to $iLO per ton (35 CFA francs per kilogram).
The price of UNCC's delivery to COPRONIGER and the latter's retail price
are tha same in Niamey; for COPRONIGER's cther stores, the firm may add
the cost of transport. This is sufficient to reduce the quantities

sold in Zinder, for example, to insignificant amounts.

At $1L0 per metric ton , rize is salling much more rapidly than normal.
The usual lj5 CFA franc price is at least three times the price of
millet, but the current price was only a little more than two times as
expansiva, and brokens are within the reach of tha millet eater.
COPRONIGER, instead of selling its usual 130 meuvric tons per month, was
selling about 300 matric tons per month (90 percent in Niamey). It is
a@stimated that stocks will be eliminatad by February 1969, although it
is not clear whethar this includes the 3,000 metric tons stocked in
Tillabery. The government plans to postpona the commercialization of
this year's crop from December to next February. Then, it is presumed,
the price of milled rice will be put back up to the "uormal" $180 per
metric tons.

The Tillabery mill, constructuvd with German technical assistance, began
operations in 1965. It is the only large rice mill in the country. A
smaller one in Niamey has ceased to function and the Taiwanese have a
small mill identical to the one descrihed in Upper Volta. The Tillabery
mill has a capacity of one metric ton per hour. Parboiling facilities
broke down quickly, probably because river water was used withoit taking
out the sediment and without cleaning the tanks. Adjacent storage capa-
city is over 4,000 metric tons.

Since 1965, the mill has had a number of managements. At present, it is

managed by an independent, state company called Riz du Niger and now
run by a Gaerman technician.

The amount of paddy treated by the mill was mentioned above. This year,
UNCC made a substantial effort to trsat at least 5,000 metric tons of
paddy, tha amount consideraed necessary to amortize the mill. By raising
its purchase price for paddy to $80 per metric tcn, UNCC succewded in
bringing in almost 6,000 metric tons, which can be milled in about six
months operating 24 hours a day.
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The mill's out-turn is unsatisfactory. This is largely because the
paddy fed into it is not uniform or clean and, apparently, partly be-
cause the mill could be run more efficiently. The analysis of a metric
ton of paddy which we were given is as follows:

Excess humidity (16 percent instead of 30 kilograms
maximum 13 percent)

Bupty grains 30

Impurities (straw, sand, atc.) 100

Hulls and bran 210

Rice (containing 10 percent brokens) 320

Brokens 280

The UNCC insists that impurities do not amount to more than 2 percent
but it has n~ way of taesting this. When we visited the mill, the
"whole" rice being turnaed out seemed to bae closer to 20 parcent. Thae
director claims that, when milling uniform lots of long-grain rice

(D 52/37, local long-grained, or Bluebonnet varietios), the out-turn

is 25 parcunt brokens and Ll percent rice (10 percent brokens). He said
that rice from Taiwanese developments contains about half the impurities
of other delivariss.

The mill's chief difficulty is the varigated paddy it receives. Paddy
from "swamp" conditions is about half, long-grained and half semi-wild,
red rica. Av any setting, the mill will either leave some bran on the
smaller grains or break the larger ones. The mill opsrator seems more
anxious tc avoid lsaving some bran on, which the market would probably
accept, than to reduce the percentage of brokens. Paying the mill a
fixed sum regardlaess of the percentaga of brokens furnishes no incentiva
to maximize whole rice out-turn.

Last year, UNCC was anxious to increase tha amount of paddy it bought;

it will be more selactive in the coming campaign. UNCC agents will use

a cora sampler to try to eliminate paddy with too much straw, mud, stonas
or moistura. Thay used such procedures several years agc. Possibly,
last year, farmers learned that it did not pay to be too carsful about
impurities. It would probably help if UNCC, instead of rejecting impure
paddy as nc. plannad, would establish simple grades and differential
prices. Incentive payments for uniform lots would help. The Daikaina
project is now planted to a single variaty and should yield a uniform
lot of 500 metric tons.

A limited effort could probably improve operation of the mill even under
prasent conditions. The equipment could be regulated to leave on a bit
mora bran and slightly reduce brokens. Raplacement of the stone mill
with a rubber cone, now being considered, should help improve out-turn.
Mora uniform lots could be put aside and the mill adjusted for them in
an effort to save a higher percentage. (The mill operator claimed

that this was baing done, but we saw no evidence of it.) The existing
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sizer could be improved and a mixer added, now planned, to permit
mixing whole grains and brokens in whatever proportions are required
by markets.

UNCC deficits and exports

At current mill operations and '"normal" prices, UNCC realizes $80 from

a ton of paddy. This barely covers the cost of paddy at collection
points, without counting $20 per metric ton for miiling, just over $9

per metric ton of transport costs, and another $7-0dd for marketing costs.
In 1967, a government subsidy of $196,000 served mainly to balance

UNCC's deficit in rice operations; the deficit will probably be larger
this year. In the past, these losses have been pald out of the agri-
cultural stabilization fund, built up when world peanut prices were

high. Now, the fund is practically exhausted.

Since its present production cannot be sold internally except at a loss,
Niger is looking for export possibilities. Unfortunately, the current
price structure in Niger precludes this. To break even, UNCC would

have to sell the entire out-turn of the mill in whole rice and brokens
at $172 per ton (L3 CFA francs per kilogram). Even this is approximately
the price of extra-African rice with 25 percent brokens c.i.f. West
African ports. Furthermore, Nigerian rice faces a normal transport
charge of six cents per metric ton per kilometer. This would add $112
to the price of a ton of rice delivered to Abidjan, $88 1o Accra and

$60 to Cotonou (which is hardly a potential market anyhow). Even if

the monopoly price could be reduced by one-third, the transport barrier
would be formidable. Rice wholesales in Abidjan for $196 per metric ton;
it would have to be available in Niamey for 8L per metric ton.

Aware of Niger's predicament, Ivory Coast recently offered to buy 5,000
tons of Nigerien rice without submitting it to the equalization charge
and subsidizing its transpo.t. The transport fee was to have been $L0
per metric ton, equivalent t» a price of $156 per metric ton in Niamey.
Even though this is less thai. UNCC's break-even price, Niger would have
been happy to have made the sale if it could have furnished rice of the

required quality -- 25 percent brokens or less. Unfortunately, it could
not.

Services

Research

Rice research is carried out at an IRAT branch station at Kolo, about

25 kilometers southeast of Niamey. The staff consists of two French
agronomists with previous rice research experience in Madagascar. Trials
are carried out at several locations in the wvalley.
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There is a well-organized program of variety and fertilizer trials.
Results have shown conclusively the need for nivrogen in continuous

rice production. The recommended dose is 80-100 kilograms of nitrogen
per hectare, applied as urea, at the onset of tillering or at booting
stage. The nsed for phosphorous and potassium has not been conclusively
shown.

Rasearch is being conducted on rice in rotation with other crops. Other
work is aimed at determining the best time to plant various varietises,
since yields between varieties have varied according to planting. There
is no varietal development work, but thers is an effort to produce purs
lines of selected varieteis. Certain herbicides (2,4-D butylglycol),
ester (Negratone 600), and 3,k dichloropropionalide (Sarcopur and Stam
F3li) are being tested. Herbicides ware compared with hand weeding or no
weeding. The importance cf weeding is shown in the results of the trial:

Treatmant Yield
/kilograms per hectare/
No weeding - 937
Hand weeding 4,937
Harbicide ly, 708

The facilities at Kolo are simple but, there is ample land (LOO hectares
enclosed with a protection dike), ample buildings, housss, and aquipment
to carry out an effuctive applied research program.

IRAT has no soils laboratory and must send all its samples to Paris for
analysis. Most soils have been mapped by ORSTOM. We saw no theoratical
rasaearch.

IRAT's experiments are frequently invalidated by sloppy execution pro-
bably due to insufficient supervision of local personnel. Reports of-
failure to put on the indicated amount of fertilizer, to weigh properly,
or to plant the right variety appear frequently in tha literatura.
Another problem is herds of livestock which often invade rasearch plots.

There was no provision for irrigating rice plots except by opening
canal gates when the river got high enough to flood the area behind
the dike. But there is no way of bringing in water as needad should
the river level fail to rise on time. When we visited the plots, they
were obviously suffering from sevare drought.

There seems to be some contact batween research personnel and officers
responsible for extension. But there appears to be no systematic liaison.

There is no research being done on diseases and insects of rice since
they are not considered a problem at preseut. The team saw considerable
rice borer evidence. Plant-eating fish (Protyterus and disticholus spp.)
are considered a nuisance, though nothing is being done about them.
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The Taiwanese team has carried out simple trials on varisties. Future
extension phases will be based on the results of the trials.

Extension and training

There is an agricultural school at Kolo, located near the IRAT research
station. DBoys enter at eighteen to twenty-five years of age, after
completing seven years of primary education. They receive a two year
course, consisting of both classroom and field work. They are expected
to spend one to two months sach year in villages working with farmers,
but they appear to do so with little supervision.

Agricultural extension service agents are selected from among the
graduates of the school. At present, all graduates receive jobs. With
the job goes a very handsome house, provided by German aid, and an
excellent salary. Agents begin at $86l a year and may move up, after
four years in service, to $1,728 a year.

The personnel is #s follows, according to grade:
(Ingenieurs agronomes)

3 Agronomists $2,880 per year

10 Agricultural Engineers - $2,160 - (Ingenieurs des
Travaux Agricoles)
26 Supervisors - $1,728 - (Conducteurs)
136 Agents - $ 884 - (Moniteurs)

Rice is a minor element in the Kolo training. There are seven agents
working in rice extension with mixed effectiveness.

Suggestions for Improvemsnt

Under present conditions, Niger produces more rice than it consumes or
can export. Although part of recent increassd production is a result of
occasional climatic factors, much of 1t is durable incresase. Although
1968 will probably see production fall back from 1967, the new crop will
also probably be adequate for local needs. Tharefors, the producers'
price for paddy should be reduced. This would bring the price closer to
a level that would permit exports and also would discourags over-
production. Care should be taken, however, not to reduce the price so
much that rice producers become discouraged and cut back production to
the point where it is again necessary to import rica.

It is difficult to project consumption and production. Unlike some
coastal countries, Niger is not experiencing rapid economic growth, and
needs not to sxpect large increases in rice consumption generated by
rising incomes. However, population growth plus some urbanization and
sacular switching from other staples ought to keep rice consumption
growing at five percent a year, given constant prices. The experiment
of reducing prices to liquidate the national surplus this year shows
that there is a very large demand for rice at lower prices. However,
rice cannot be produced at this cost, and there is no good reason for
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subsidizing consumption of an expensive staple like rice in the
long run.

Rice farmers in Niger have shown that they are highly responsive to
price changes. The government has the delicate job of managing the
producers' price to assure that farmers do not produce more than the
country will consume (plus anything that might be profitably exported)
at the equivalent, unsubsidized retail price. As the Saga project
develops, the dacision on prices should consider that more than 1,000
farmers will receive the cost-reducing gift of about 800 hectares of
developed land -- possibly equivalent to another 8,000 metric tons of
paddy yearly -- ready for irrigated farming.

Niger should be able to meet domestic rice needs by price management
alone. The marketing system does not need to be subsidized to do so.
With falling world prices, some protection might be necessary, but
usually the high cost of getting anything from a port to Niamey is
enough.

Despite its economic isolation, Niger might eventually be able to export
a bulk commodity such as rice. In the short run (and possibly long-run)
this would require preferential treatment in neighboring countries
and/or transport subsidies. In the hope of eventually developing
exports, Niger ought to work on reducing production costs, not on in-
creasing production at present costs.

Niger's rice industry has several advantages which make the eventual
possibility of exporting worth considering. Water is abundant. The
production area is concentrated. The marketing system is efficient.
Farmers have few lucrative alternatives. Perhaps major cost reductions
are possible. These would have to take both of two forme: (1) im-
prove the farmer's efficiency, so that he would supply more paddy at any
price, and (2) improve the out-turn of the Tillabery mill. The forrmsr
would be likely to come from introduction of cheap, labor-saving
machinery; more efficient practices; and better varietiaes. The latter
would stem from efficient milling of uniform paddy with a slightly
improved mill.

If Niger's farmers were willing to produce enough rice for local con-
sumption plus some for export at $ili per matric ton (a price now being
considered), if paddy uniformity and mill efficiency were equal to the
United States average, and if brokens still sold at $80 per metric ton,
if internal transport and marketing costs were the same as now, then
the break-even price of whole rice in Niamey would be around $88.50 per
metric ton. At such a price and with slightly lower international
transport costs, Niger rice could compete with Ivorian rice in Abidjan
if not cost reductions were achieved there and if there were no
discrimination.
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Specific suggestions

1.

The government should (a) phase out subsidies to rice marketing
through UNCC as soon as present surpluses are eliminated. This
would presumably mean lower producers' prices and/or decontrol
of retail prices, but neither rice producers nor consumers are
so powerful as to make this policy infeasible; (b) manage
producers' price to balance the amount of paddy generated with
the amount of rice Niger will consume at related, unsubsidized
prices.

A1l paddy is not of equal value to UNCC. Its payments should
reflect this by (a) paying a premium for clean, adequately
dried paddy, with an elementary grading system necessary to
identify it; (b) paying up to 20 percent more for parboiled
paddy. For the present, the Tillabery mill is producing
entirely for the Niger market where parboiled rice is preferred
and whole rice is preferred to brokens; it has to process non-
uniform paddy. FExperience elsewhere shows that parboiling will
raise the milling rate for even non-uniform paddy. The out-
turn of all rice including brokens might be raised from 60
percent to 6l percent and that of whole rice from 32 percent
to over 50 percent. Addiiional income from an improvement of
this sort would pay for parboiling. Since the mill does not
seem to be able to operate the parboiling apparatus and since
village parboiling turns out an acceptable product, the latter
could be encouraged. (Parboiling improves the nutritional
value of rice.) (c) Paying a premium for uniform paddy that
will mill well and will be acceptable to consumers. If Niger
ever became a rice exporter, higher mill out-turn would have
to be achieved in this way and not by parboiling, since poten-
tial foreign markets do not esteem parboiled rice.

While buying and milling improvements could be important in
reducing the cost of rice, the cost of paddy is the biggest
cost element. This cost can be reduced by helping the farmer
become more efficient through:

a. Research - The existing IRAT program plus Taiwanese efforts
will probably have to suffice for some time, but more
research is needed. Here, a regional organization would
unquestionably be helpful.

b. Extension must concentrate on teaching better methods on
existing rice lands, not on recruiting more rice farmers
and adding land. The Taiwanese government extension
workers are already doing this. The scope of their effort
seems appropriate to the size of the problem. It would be
beneficial if all organizations working on rice could
cooperate.
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c¢. Introduction and generalization of appropriate small tools
and machines could reduce costs by improving labor
afficiency. Tools from Taiwan could be purchasaed for
distribution on credit in Niger by UNCC or/and by the
Taiwan project.

If it should be thought desirable to increase irrigated rice
lands in Niger at some futurs date, the most effective step
would be to encourage the Taiwan project to expand its work to
include the Firgoun and Koutoukale Plains. As soon as the
current project is completed, the Taiwanese could bs asked to
survey the valley to identify the areas which could be
developed most sconomically.
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NIGERTA

The Rice Economy

Nigeria is a major rice producer among West African countries. Under
normal conditions, it accounts for about 20 percent of the acreage and
nearly 25 percent of the production of the 11 countries surveyed.

Prior to the start of the war in 1967, the area planted annually was
about 243,000 hectares and production was about 375,000 metric tons.
However, the planting of rice were far exceeded the 53 million hectares
in millet and sorghum. Exclusive of the war - disrupted eastern
region, rice plantings in 1968 were estimated at 176,000 hectares.

During recent years, Nigeria has been self-sufficient in rice, except
for the importation of small quantities of high quality rice for
selected markets. During 1961-66, limited quantities of the domestic
production were exported, with a peak of 2,900 metric tons in 196k.

No reliable figures on average per capita consumption of rice are
available. A range of 2.3 to 3.2 kilograms per capita has been
estimated. A marked upward trend, particularly in selected localities,
is reported. A 1963 survey of 10 villages in the eastern region
showed that rice consumption was expanding rapidly, and in some
instances was the preferred staple food for children. In the northern
region, millet and sorghum have been the traditional staple cereal
grains but rice consumption is growing. The bulk of rice consumption
is probably in urban centers due largely to the fact that their food
habits are more flexible than is true for rural groups.

Production Techniques and Costs

Nigerian rice production areas have been classified into four typical
resource situations. These are: (1) ths upland areas, possibly the
most extensive in acreage, but relatively less important in production;
(2) the naturally inundated land along the rivers (fadamas) of northern
Nigeria and the small inland swamp in sastern Nigeria which are the
most important production areas; (3) the recently-developed irrigation
schemes throughout the country; and (ki) the fresh-water tidal mangrove
swamps found largely along the southern coastline.

The acreages grown in various regions have been variously estimated.
One report based largely on 1962 data indicates approximately 152,000
hectares grown in the northern region, 75,000 hectares in the eastern
region, and 12,000 hectares in the western region.
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The Federal Research Station at Badeggi indicates that opportunities
for expansion in rice acreage are most favorable in the "middle-belt!"
(area along and to the north of the Niger River from the northwest

part of Nigeria to the central eastern region) plus extensions of
established areas in the eastern and northern regions. 1In the rorthern
section, a rotation program which includes rice during the rainy
period, followed by wheat during the dry months, has been giving good
yields of both crops and may contribute to larger output from this
section.

The production techniques used and the jields obtain:d in rice production
in Nigeria are among the best in West Africa. This is attributable

in large part to the research on varieties, seed multiplication, and
fertilizers carried on at the Federal Research Station at Badeggi.

These research programs have been neglected and have suffered for lack

of financing due to the civil war.

Considerable data on production techniques, labor and materials used,
and levels of output are available. These data indicate that production
costs range from abont 7.7 to 11.0 cents per kilogram.

Yields are relatively low and doubtless could be increased through
improved agronomic practices and more general use of fertilizer. Indi-
cations are that commer:ial production is well established in a number
of areas and that small holders are receptive to the use of improved
varieties, nominal applications of fertilizer, and other recommended
practices. A well planned extension program in concert with seasonal
credit should bring about an increase in total production.

H;r eting

Processing and marketing are regarded as the major limiting factors

to production. Most producers sell paddy rice to processors or traders.
Parboiling in small lots is a universal practice, and because of
differences in procedures followed, contributes to marked variability

in quality of milled rice. The cost of parboiling is 35 to 38 shillings
($4.90 to $5.30) per long ton of paddy. Mechanization of the parboiling
and drying process, in large volume lots, would improve the efficiency
of this operation.

Approximately 320 small and four large-capacity mills were in operation
at the outset of the current civil conflict. About half of the small
mills were located in the Abakaliki district of the eastern region,

and 102 in the Abeokuts area of the western region. Three of the large
mills are located in the eastern region and one at Bida in the middle
belt.
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The current conflict has disrupted the rice industry, particularly in
the eastern region, and one can only speculate concerning the time that
may be required to rebrild to the previous level of production. It

is reported that most of the small mills throughout the eastern arca

of Nigeria were dismantled and moved to Biafra at the outbreak of the
war. Two large-capacity mills (5,000 long tons per year) have been

in operation for a number of years at Uzo and Abakaliki in the eastern
region. It is not known whether these mills have been damaged during
the war. A mill of 2,000 long ton capacit: has been operating at Bida
since 1942. It is not capable of processing all the production offered
and ccnsideration is being given to construction of a new plant with

a capacity of 5,000 long tons.

Owners of small mills generally serve small holders and traders at
custom rates equal to L0 to 65 shillings (35.60 to $9.10) per long ton
of paddy. These costs are not excessive comparsd with costs applicable
to large volume commercial mills. However. the low mill turnout
commonly received makes it necessary for milled rice to sell for
slightly over twice the price for paddy to cover milling costs.

The initial marketing stage occurs near the farm at the local village
where traders purchase paddy from small holders. Reports indicate

that at most local points the numbers of traders is limited. Conse-
quently, competition is weak. It is apparent that traders do not
maintain storage facilities for significant quantities of rice which
would allow them to capitalize on the seasonal rise in prices between
the normal abundant and hungry periods. Extension agents feel that
considerable farm storage is needed. In a number of locations programs
for the construction of small silos are being sponsored.

Services

Research

The Federal Rice Research Station was established at Badeggi in northern
Nigeria in 1953. Since then, research has been extended to several
locations inciuding Ibadan (south central), Berni-Kebbi (northeast),

Bendi (eastern), and Warri (midwestern). Limited field testing has

been carried on. FAO has conducted fertilizer trials in southern Nigeria,

Research have centered on variety testing, fertilizer trials, and
selected cultural practices. Pscommended varieties for practically all
production areas have been determined, and in some areas small seced
multiplication programs have heen insituted. Particular attention has
been given to the development of long grain varieties adapted to all
sections of Nigeria.
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Fertilization stvudies have determ’ned the need for varying amounts of
nitrogen, phosphorous, and potassium depending on soil-climate situa-
tions. Cultural practices investigated include seed treatment, optimum
plant spacing, effectiveness of weed killers, and the practicality of
limited mechanization.

Beyond the nroducer level, limited study of factors affecting milling
quality, including cquipment and techniques used in the parboiling
process, have been conducted. Recommended procedures found best for

the dif”erent varieties were developsd. Some investigations of consumer
preference have beer. carried out.

Extension

Some extension activities have been carried out. Farmer education
programs have centered on demonstration plots, instruction in production
techniques, use of fertilizer, and distribution of seed and fertilizers.

Limited special government programs to extend rice production in
Nigeria have included irrigation schames along the Niger River and at
a few other locations, mostly in the eastern region. Several State
governments have sponsored tractor hire units, which generally require
considerable financial subsidy. However, this service is in demand

in a number of areas. In Kwara State it is reported that the number
of tractors available is inadequate to meet the demand.

Suggestions for Improvements

Nigeria has the potential to expand rice production through (1) higher
yields and (2) bringing more land into rice production. Improved
cultural techniques, including use of pure seed of higher yielding
varieties, proper spacing and weeding, fertilizer use, and better water
control and the growing of two rice crops per year under irrigation or
one rice crop under irrigation and one other cereal on the carryover
moisture are two means of boosting production per acre. However,
bringing new land into production likely will contribute most to
short-run increases in production. Potential rice areas in Nigeria
totals about 1.5 million acres with 1.2 million of this suitable for
irrigated or wetland cultivation. Doubling of production in less

than 10 years is an attainable goal but should be analyzed as to the
economic feasibility.

Bottlenecks to expanded production include (1) labor during seasons

of peak demands such as the weeding period; (2) processing (low quality,
inferior product resulting from improper processing methods and
inadequate equipment); and (3) marketing (low price to farmers due to
inefficient marketing system inhibits production). Additional
information about each problem is needed before an accurate assessment

of its magnitude can be made. Nigeria appears to have adequate
improved varieties.
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The varieties developed Ly the Federal Department of Agricultural
Research contain the potential to increase production of high quality
grain.

Rice consumption will probably continue to grow at a rate faster than
population due to a slow decline in the preference for root crops, an
upward trend in cereal consumption, and rising incomes.

Nigeria has a good research program which, combined with work to be
done by the new International Institute for Tropical Agriculture in
Ibadan, should be effective in meeting research needs in the immediate
future. Research must be continued to expand Nigerian production,

and the capabilities required to carry out an adequate program appear
to exist.

More extensive government efforts, particularly in quality improvement
through variety selection, processing, and milling and expanded use

of production inputs should bring increases in production. Even
without additional government inputs the growing demand for rice
should stabilize prices at a level that will stimulate production.
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Estimated Labor Requirements and Costs of Growing Rice at
Selected Location in Nigeria l/

Yield Cost of Paddy

Location and kind of Per acre requirements 2/ per
production situaiion Labor Other Total acre Kilo Long Ton
Days Dollars é/ DolYars Dollars Lbs. Cents Dollars
North central (Bida) l/
Irrigated, 1lst crop 73 51 30 81 2,231 7.9 81
2nd crop 73 51 19 70 1,786 8.6 88
Season total or av. - 102 L9 151 4,017 8.4 84
Eastern - Farm settlement scheme 5/
Irrigated, lst crop 78 sh In 95 2,240 9.3 95
2nd crop 78 Sk 21 75 1,792 9.3 9L
Season total or av. -- 108 62 170 4,032 9.3 2
Eastern - Abakaliki-Abomege-Afikoo
area 6/
Transplanted, terraced but rain fed &2 56 17 73 1,500 10.8 109
Eastern - Norcap 7/
Inland swamp - transplanted 201 66 13 79 2,000 8.6 88
Eastern - Uzo-UwaniB8/
Irrigated - transplanted 8L 57 16 73 1,500 10.8 109
Western 9
Irrigated - transplanted L8 11/ 33 Ls 78 2,240 7.7 78

Midwest - TIlushi flood rlain 10/
Upland - broadcast 187 92 8 100 2,023 11.0 111

1/ Compiled largely from unpublished sources.

g/ Primarily applicable to land preparation, stand establishment, cultivating, harvesting
and thrashing. Labor on cost for parboiling and milling was excluded. Also land clearing cost
excluded, except for upland rice for which approximately 50 percent of labor for clearing is
charged to rice.

3/ Based on daily wage rate of 70¢, except when otherwise noted.

L,/ Developed by Team during this study.

E/ Eastern Nigeria Farm Settlement Scheme, Supplement %0 Agricultural Bull. No. 2, Min. of
Ag. Tech. Bull. No. 6 of 1960.

6/ From notes by USAID/Lagos. Possibly from "Rice Farming in Abakaliki Area," Dr. Peter
Von Blanckenburg, NISER, Ibadan, Oct. 1962.

1/ From letter dated Nov. 25, 1963 from Olav Aurlicn to Mr. Irwin of USAID. Daily wage

variable with jobs - 15¢ for bird scaring, 25¢ for weeding, 35¢ for transplanting and 42¢ for all
others.

8/ USAID/Lagos estimate.

9/ From Swamp Paddy Study, Nov. 1961, FAO Team, Ministry of Agriculture and Natural
Resources, Ibadan.

10/ Calculated from "Investigations in the Ilushi Flood Plain, 1960-63" Waterworth, J. V.,
Special Report No. l;, Research Branch of MANR, Benin, Aug. 196l.

11/ Land Preparation performed by tractors at custom rates.
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SENLGAL

The Rice Economy

Rice consumption in Senegal exceeds local production by at least 180,000
metric tons annually. Local authorities say this is less than the total
demand fcr rice, since the voluma of imports is limited by the govarn-
ment. It is calculated that imports would climb to 250,000 metric tons
or morae ware it not for government restrictions.

Senegal has a population of more than 3.7 million people. Approximately
ong million live in and around Dakar, Senegal's capital. Population
increasss about 2.3 porcent a year. Approximately 7l percent of the
labor force is engaged in agricultura.

Par capita rice consumption averagas about 80 kilograms par year. The
rates of consumption vary by areas within the country.

In urban Dakar and in the delta areas of the Senegal River basin, per
capita consumption of rice averages about 160 kilograms a year. The
Casamance arsa averages about 80 kilograms a year. People in the rest
of Senegal consums little rice.

Expenditures o1 foreign exchangs for rice imports amount to about

$25-35 million annually (about 6-9 billion CFA francs). The cost

of imports is held down by importing rice that contains 75 to 100 percent
broken kernels, which, howaver, has about the same food value as the more
axpensive whole kerusl rice.

The Physical Environment

Senegal has an area of over 200,000 square kilometers (76,12l square
miles). About 2.} million hectares are in cultivation. Of this culti-
vated land, 1.1 million hactares are planted to peanuts and about 1.05
million hectares in cereals.

The topography is low and level to gently rolling, except in the far
southwaest where the plateau of Bambouk rises 500 meters above sea level.
It is drained by several rivers, of which the most important are the
Senegal, Gambia, and Saloum. Senegal has two pronounced seasons --

wet and dry.

Rainfall varies greatly from south to north. During the Juiy-Octobsr
rainy season, rainfall may vary from 1800 millimeters in the south to
255 millimeters in the north. The long dry season, November-June, is
accompanied by northeastly winds and low humidity. Land use is deter-
mined by the amount of rainfall or the availability of river irrigation
water.
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Senegal's soils are generally sandy and thus suivued to growing peanuts.
The river valleys, however, have fertile alluvi:«l soils. Rice pro-
duction is confined to the alluvial soils along rivers and streams.

Hoes and other simple hand tools ars usad for most cultivation. 1In a
few areas, farmers have bagun using animal powcr in the production of
peanuts. Peanuts arc Senegal's main crop. In 1966, Senegal was the

world's second largest peanut exporter, and the fifth largest peanut

producer. Other principal crops are millet, sorghum, rice, cowpeas,

corn, potatoes, and cassava. Production data follows:

Area Cultivated
(1,000 hectarss)

1962 1963 196l 1965

Peanuts 1,013 1,084 1,055 1,114
Millet and Sorghum 865 959 1,011 1,069
Cowpeas L9 51 Sl sk
Rice (paddy) 66 95 86 82
Corn 31 33 L9 54
Cassava 38 3L 33 38

Area Harvested
(1,000 Metric Tons)

1962 1963 196l 1965

Peanuts 89l 959 1,019 1,122
Millet and Sorghum L2l L78 532 55)
Cassava 157 153 156 150
Rice (paddy) 77 106 110 122
Corn 27 27 37 11

Rice is grown in two regions, the Fleuve in the north and the Casamance
in the south.

Production Techniques and Costs

Senegal's rice culture varies from the traditional culture in the
Casamance, to the mechanized culture at Richard-Toll. Rice is Senegal's
traditional food crop. It is produced in the low areas of the mangrove
swamps, in the Thalweg area oi small streams, and on upland areas. Most
local rice is not marketed, but consumed by the producer and his family.
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The Region of the Senegal River (Le Fleuve

Rice production and marketing in this region has been under development
since 1818. A saltwater condition is the primary inhibitor of yields.

The greatest degree of commercialization and mechanization of rice pro-
duction in Senegal has bsen developed in this region. Both irrigation

and drainage are extensively practiced.

The river area has two growing seasons: the July-October rainy season
when plants are grown on the high sandy soils and the November-April
season through cultivation of flooded lands as the waters racede.

Rice in the river area is generally planted in August taking advantage
of the high water during the flood season. It can also be grown from
January onward if irrigation is available.

The delta or pseudo-delta of the Senegal River is subject to fresh water
flooding from July to December and to salt water flooding during the
other months of the year. Due to investments already mads, the river
has been diked sufficiently so that major areas of the delta can be pro-
tected both from salt wataor and fresh water flooding.

The Richard-Toll rice station was placed at the confluence of the Senegal
and Taouey Rivers. The Taousy River is, in reality, a connaecting channel
between the Guiers Lake and Senegal River. During flood stage, water
flows from the Senegal River into Guiers Lake. During the low water
stage, water flows out of the lake into the Senegal River and to the sea.
At high tide and in the dry season, however, salt water will flow up the
Senegal River (sometimes as far as Podor) and into the Taousy, finally
reaching Guiers Laka.

A dam with gates at the confluence of these two rivers was an garly
attempt at better water utilization. Large pumps capable of lifting
huge amounts of water about one meter were installed in the Taouwey.
These pumps are used to irrigate 6,000 hectares. During the dry season,
the reserve in Guiers Lake is available, while inflow from the Senegal
River can be used during the flood season.

The Taouey River meanders for 27 kilometers between the Senegal and
Guiers Lake. Straight line distance is approximately 15 kilometers.
Since there is little slope, flood waters cresting in the Senegal River
reach Guiers Lake only a month after starting from the confluence of the
two rivers. This means that the total amount stored in the lake is
about one meter (in wator level) lower than the possible maximum.

Engineurs have considered digging a direct channel, bypassing the bends
of the Taousy. They have also considered increasing capacity of the
lake by diking its borders. Using these two controls, the quantity of
water stored could be nearly doubled from 460 million cubic meters to
720 million cubic meters. At present, the Taousy River provides a fish
industry equivalent to at least $24,000 a year. Part of this would be
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destroyed if a new channel were dug, unless the old channel were
preserved.

Preoccupation with water is of major importance to the rice industry in
the Senegal River area. With a rainfall of less than 255 millimeters
per year, the obvious solution is irrigation. Rice requires at least
16,000 cubic meters of water per hectare for each growing season. In
extremely dry years, the need may increase to 26,000 cubic meters per
hectare.

Delta soils, although not fertile, are heavy in clay and suitable for
rice. The general classifications of soils in the Senegal River basin
are Hallalde, Fonde, and Dieri.

Hallalde soils are found in the deepest depressions and are subject to
annual flooding and then drying, leaving a dark color. These soils are
compact, often undifferentiated within a depth of 1.5 meters. They are
low in phosphates, nitrogen, and organic matter. Fonde soils are
subject to irregular submersion and are less compacted. They are rich
in organic matter. Saltier than the Hallalde soils, they should be
leached. The Dieri soils are those above the flood zone.

Rice culture at Richard-Toll has been developed since 1945 with total
mechanization in mind. This trend apparently continued until national
independence when the Senegalese government assumed responsibility for
the work. Since that time, a major part of the work has continued by
machine, although an average of 18 men per 100 hectares are employed for
rice production. This compares with 28 men per 1000 hectares for
mechanized U. S. rice production.

At the present time, Richard-Toll has 6,000 hectares on which water can
be controlled. This area is capable of producing }4-5,000 kilograms of
rice per hectare, two crops per year, for a total of 8-10,000 kilograms
or 60,000 metric tons per year. However, at present the production is
only 16,000 metric tons or 2 2/3 metric tons per hectare. The machinery
available including 30 mechanical harvesters could be restored to
operating condition.

Two rice mills at Richard-Toll, one with 5-ton capacity and one with
2%-~ton capacity, are milling the rice produced at Richard-Toll plus the

crop from the Fleuve basin. During the 1958-59 season, the old mill
produced 9,000 tons of rice.

Six varieties of rice are presently used at Richard-Toll:

- R.T. 2105 - early variety - Bentoubala - early variety
harvested in October from Niger

- Mahalioka & D 52/37 - early - Soussanta & R.T. - late variety
variety harvested in November harvested in December
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Society for Development and Cultivation of the Delta (5.4.E.D.)

The S.A.E.D. was created in 1965 to devclop the delta which became
possible as a result of diking the Senegal River. Some 10,000 hectares
are planted to rice thers. Of this total, 6,500 hectares have been
developsd with major dikes; the remaining 3,500 hectares will be diked
soon. Annual yields have been approximately 1.5 metric tons per hectars.

Five villages of 200 farm families each have bsen established at various
points accessible to the rice growing areas. An additional 15-17
villages to be established by 1972 are planned.

Each active family member is entitled to own one hectare. The present
method of cullivation is designsed to maximize usc of machinery without
prejudicing the individual ownership of property.

Initial land praparation is carried out by S.A.E.D. with six teams of
five tractors each. After the seedbed is ready, the farmer sows by hand
broadcast and the seed is covered by discing with tractors. After this
stage, all labor must be provided by the farmer.

The farmer can obtain fertilizer and seed from S.A.E.D. Credit for
these items is axtended by the National Development Bank, which collects
from the farmer after harvest.

Per hectare costs to the farmer for S.A.E.D. services are:

Dike maintenance CFA 600 ($ 2.40)
Land preparation 6,000 ( 2L.00)
Sead covering 1,000 ( L4.00)
Pertilizer (150 keg./Ha.) 1,800 ( 7.20)
Seed );,200 ( 16.80)

Total CFA 13,600 ($54.40)

This money is borrowed for the farmer at an amortized interest of six
percent. The original plan of S.A.E.D. was to develop 30,000 hectares
in the delta. A mission of experts in 1967 considered this objective
as still reasonable. The team feels the goal is reasonable, only if
yields are significantly increased.

Limiting factors to increased yiaelds are:

Date of planting

Lack of adequate control of water levels
Wild rice

Soil toxicity

uw o
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The date of planting in the delta is dependent on two factors: rainfall
and timely arrival of the flood level on the river. Initial germination
is generally dependent on rainfall. If flood waters do not arrive on
time, the rice will die, necessitating replanting. The effect is a
greater caution in the planting datbe.

In the present system employsd in the delta, the water levels within
plots of paddy vary from 20-40 centimeters. This variation is much too
graat for optimum yislids. The paddies enclosed in the large dikes,
however, are often smveral thousand hectarss in size. Tha solution to
this problem is the daesign of small dikes on the contour. The per
hectare costs of these management factors has besn estimated as follows:

Capital Recurring (Annually)
CFA francs CFA francs
Pumps and pumping ~ 38,000 (§152) [;,000  ($16.00)
Tertiary dika 60,000 ( 2L40) 2,L00 ( 9.60)
construction
Leveling 12,000 ( L8) o ( 1.92)
Other 10,000 ( LO) 400  ( 1.60)
Total 120,000 ($480) 7,280  ($29.12)

Wild ricc is particularly difficult to eliminate because of its
similarity to rice. There are no chemical conbtrols presently available.
The only means available for elimination are planting rice in straight

lines; early seeding; use of pure seed; and pre-irrigation to germinate
wild rice for plowing under.

Aside from the salinity of most delta soils, which can be corracted with
proper drainage, there exists a toxicity in some areas, which is not
fully understood. This toxicity manifests itself by necrosis of tha
roots. The effects of fertilizer have been observed to accentuate
toxicity in some cases, while attenuating it in other situations.

The middle and upper river valley of the Senegal covers an area of
70,000 square kilometers on the Senegal side. Rainfall in the middle
river valley varies from an average of 250 to LSO millimeters per year.
The average in the highar valley is closer to 500 millimeters. Although
the yield of the river, as measured at Bakel, is 22 million cubic meters
per annum on the average, by the time the river passas Podor at the

bottom of the valley, the river's yield has been reduced from one-third
to half its original volums.

Rice culture in the valley area is insignificant. It is doubtful that
enough rice is produced to meet the local neads.

Because several levess have deteriorated, development in the area seems

close to a standstill. In considering the future, this area may come
under the direction of S.A.E.D.
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The Casamance

The Casamance region is in southern Senegal along the Casamance Rivar.
The Casamance has long been known as the potential "Granary of Senegal."
Howevar, there has begen no attempt to realizs this potential. The pre-
vailing rice growing techniques, although highly-developed in somse
aspects, are primitive.

Rice production in the Casamance varies a grsat deal from one year to
the next.

Data follows:

Area Planted to Ricse

1958
District Swamp (Salt) Rice  Swamp (Sweet) Rice Upland Rice
(hectares) (hectares) (hectares)

Oussouye 2,961 216 7,4l3
Ziguinchor 2,798 671 1,008
Bignona 17,174 2,981 1,375
Sedhiou 14,332 3,005 1,188
Total  27,L68 6,873 11,01k

Hectares and Yields

(1965)

District Hectarses Metric Ton per Hectare
Ziguinchor 6,500 1.1

Oussouye 10,000 1.2

Bignona 26,500 1.4

Sedhiou 14,000 1.}

Kolda 6,000 1.0

65,000
Total Production 88,250 metric tons

There are presently about 29,000 hectares of rice grown in mangrove
swamps and other areas subject to salt invasion. Additional land for
this type of culture reportedly is available to the extent of 140,000
hectares.

Rice production in the salt areas is carried out by the Diola people,
as well as by refugees from Guinea. At current prices, labor required
to produce a unit monetary value of rice is twice the input required to
produce peanuts.
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To reduce the salt content requires the protection of a paddy from salt
water intrusion, as well as a source of fresh water. The Diola build
small dikes around their plots during the dry season. At the same time,
they make furrows mounding up the soil in long straight lines. While it
is still the dry season, the tidal salt waters are allowed to enter the
paddy, avoiding a concentration of salt formation due to upward
capillary movement- When the rains come and sweet water begins flowing
from the hinterlands, the salt water is driven out and the small mounded
furrows are washed by the sweet water, raducing the salt content.

Rice production in the mangrors and other salt areas can be jncreased if
gconomics are disregarded. There are extensive areas still available for
development but the cost of reclamation would be high. There are also
large numbers of abandoned paddiss.

An approach would be the intensification of production by several means:
use of varieties highly resistant to salt conditions, improvement of
access to paddies, and planting younger more vigorous rice plants. With
these improvements, plus the application of fertilizer, it should be
possible to obtain average yields of 2.5 metric tons per hesctare.

Once average yields have increased to 2.5 metric tons, a second phase of
development would be the hydrological development of mangrove swamps,
including the use of pumps for deeper and more effective drainags.
Yields might reach four tons per hectare but it is questionable if such
a venture would be economically sound. A Dutch firm (I.L.A.C.O.) is
working on the hydrological development of one mangrove area.

The production of rice in "sweet water" swamp areas holds much greater
economic promiss.

A large percentage of possible "sweet water" paddies ars already
utilized. While some virgin areas remain, it must be stressed that
traditional property rights restrict use of these virgin soils.

"Sweet water" rice paddies are subject to various problems unique to
their culture. Proper water control, a function requiring community
action, has rarely been achieved. Aside from adequate water control
(drainage as well as irrigation), the intensification of the culture
can be achieved by earlier planting, better varieties, and fertilization.
There are about 11,000 hectares planted to rice on this type of land.

Upland rice is planted on soil where its growth depends on the amount of
rainfall. This rice is usually planted in rows in July when the rainy
season begins. In order to grow upland rice, about 900 millimeters of
rain are needed over a 90 day period. There are about 22,000 hectarss
planted to upland rice.

The long intervals of drought frequently experienced necessitates care-
ful choice of soils for upland rics. :

146



Mérketing

Senegal is not producing enough rice to meet demand. The government
imports about 185,C00 metric tons per year. The following table shows
rice imports since 196l:

Year Thousand Metric Tons
196l 184.5
1965 174.2
1966 168.6
1967 183.4

Importation is carried out by the Office de Commercialization Agricole
du Senegal (OCAS) at 40.5 CFA francs per kilogram. OCAS establishses a
quota for each of 50 rice wholesalers. In Dakar, the legal price of
rice is 17.2 cents (43 CFA francs) per kilogram. However, the cheapest
rice to be found in the markets was 17.6 cents (L5 CFA francs) per kilo-
gram. This rice was 100 parcent broken. , The prices vary according to
the amount of broken rice from 17.6 to 30.0 cents (45-75 CFA francs)

per kilogram. The proportion of brokens varies from 50 to 100 percent.
Red rice in the lots ranges to 30 percent.

Once the rice leaves Dakar, the retail price increases according to the
cost of transportation. The price to the consumer is stabilized by the
government. Wholesale prices have changed five times in the last five
years. A reserve fund helps stabilize the price. When the cost of
imports is below the fixed wholesale price, the difference goes into the
regserve fund. When the cost of imported rice is above the fixed whole-
sale price, the reserve fund is drawn upon to pay the difference. Since
reacent import prices have been high, in relation to local wholesale
prices, the reserve fund is reported almost exhausted. If the reserve
fund is not replenished, it may be necessary to raise wholesale and
retail prices. The retailer and the wholesaler are each allowed a
hand%ing charge and profit of about one cent (2.5 CFA francs per kilo-
gram) .

Storage at the Dakar port is adequate for normal imports in bags. It
appeared there would be no serious problem in receiving milled rice in
bulk at the port.

Ocean freight rates for bulk shipments of imported rice are considerably
less than the estvimated cost of bagging at Dakar for distribution to
wholesale outlets. However, the unloading of wheat and other bulk

grain at Dakar is limited to the use of portable screw conveyors. In-
stallation of a moveable marine leg and belt conveyor from the dock to
port storage would expedite unloading of bulk grain or bulk rice and
shorten ship turn around time.
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0.C.A.S. also purchases and distributes domestic rice from the Richard-
Toll and the Casamance areas. In 1967 this trade totaled 6,500 metric
tons from Richard-Toll and 900 tons from the Casamance. This rice is
distributed in the Senegel river valley and in the Casamance. It is
illsagal to transport locally-produced rice to the Dakar area because of
the difficulty of controlling import requirements. The cost of trans-
portation would entail a subsidy to maintain Dakar consumer prices at
their current level.

In Dakar, good quality rice sells for 30 cents (75 CFA francs) per kilo-
gram, and poor quality rice (imported) was selling for 22-2l cents
(55-60 CFA francs) per kilogram. Local retailers had packaged rice from
the United States and Europe priced at 22-2l cents (55-60 CFA francs)
for [j50-500-gram boxes.

The indigenous rice is usually sold to nearby villagers. The price paid
by the villagers was not available.

The official price to farmers for paddy rice in Seregal is 8.l cents

(21 CFA francs) per kilogram. This price is paid by the Office National
de Cooperation et d'Assistance au Development (ONCAD), a government
monopoly that purchases all farm commoditiss.

ONCAD purchases paddy rice at the established price after March 1 each
year although the harvest usually is done between November and January.
Since most farmers must have cash before March 1, the rice purchased

in the Senegal river valley is mostly to pay the bank which has a lien
for credit extended for mechanized plowing, irrigation and drainags.

The 6,500 tons purchased by the government in 1967 represents about L5
percent of the gross production of the producers. The 900 tons purchased
in the Casamance came almost entirely from Taiwanese demonstration
projects. Thus the goverment purchase program for rice generally is not
used by producers other than those participating in governmental or
quasi-governmental projects. Prices paid for rice by private traders in
the Senegal river valley wers reported as low as four cants (10 CFA
francs) per kilogram.

There are many village cooperatives for marketing peanuts, but these
have not been used in rice marketing.

Most milling is done by hand on the farm. The unhulled rice is pounded
with a pestle in a mortar. After each pounding or until the rice is
"milled," it is fanned or winnowed to remove the loose hulls or bran.
It takes about 100 hours to mill about L6 kilograms of paddy.

Of two mills at Richard-Toll, the older German-made mill consisted of a
cleaning machine used to clean the paddy and three stone hullers with a
capacity of five tons per hour. The newer Italian-made mill had a
capacity of 2% tons per hour. We observed the finished product of the
German mill. The quality was poor, consisting of at least 20 percent
rad rice, 95 percent brokens and one percent foreign material (hulls).
However, the degree of milling could be classified as "reasonably
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well milled" by U. &. standards. The process was simple. After being
cleaned the paddy entersd the first huller, then was elevated to the
second, and then went to the third huller. In effect, the first huller
was a shksller to remove hulls.

The hulls were found to contain approximately ten percent broken rice.
Local women fanned or winnowad tha hulls for this rics.

The bran is sold to the villagers for one cent (2.5 CFA francs) per kilo-
gram to be used as livestock feed.

The cost of milling ranges from $17.20 to $20.00 (4,300 to 5,000 CFA
francs) per metric ton of paddy.

S.A.E.D. is building a mill at Ross-Behhio. The cost of construction
and equipment was estimated at $300,000 (75 million CFA francs). The
capacity of the mill will be six tons per hour.

At Sefa, in the Casamance, the government-owned mill was built in 1959
and has a capacity of 1% tons per hour on long grain and two tons on
short grain. The squipment consisted of a paddy separator, two German-
made stone hullers, four brushes or polishers, and a carter disc to
isolate broken rice. The milling yield or "out-turn" was approximated
at 60 percent. The cost of milling is five CFA francs per kilogram
(%20 per metric ton).

Sarvices

Senegal has no university-level agricultural college. The principal
agricultural research station at Bambe does no agronomic research on
rice.

In the Senegal river area, a large station at Richard-Toll has experi-
ments in rice varieties, fertilizer applications, leaf surface ratio
studies, and other plant physiological functions. The staff is com-
posed of 13 technicians, of whom 11 are expatriates.

Another rice rgsearch station is located near Gueds.
The research station at Sefa in the Casamance is operated by Institute

de Recherchas Agronomiques Tropicals and is devoted mainly to work on
peanuts and cereals other than rice.

The government of Senegal has recognized the importance of agricultural
extension work. A branch of the Ministry of Plans called Animation
Rurale performs this function. Another branch of extension is the
Centre d'Expansion Rurale which operates through sub-stations ol multi-
discipline teams in each region. A third branch of extension is under
the Ministry of Information, primarily engaged in audio-visual work.
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Services in rice development are provided on a pilot scale by Taiwanesa
projects which have 1l technicians. The Taiwanese approach is simple.
During “he first year, they set up demonstration plots. Local labor is
employad at Taiwanese expense. Paddies are developed in such a way that
complete water coutrol can be maintained. Rice varieties are Taichung
Native #1 and IR-8. Whers gravity water flow 1s not sufficient, the
Taiwanese have installed pumps to meintain a reliable water supply.

In addition Lo water control, the Taiwaness have used fertilizer to
obtain high yields. Applications are made bsfore planting, 15 days,
and 30 days after planting. Intensive weeding is practiced, and ths
rice is planted in rows to permit early weeding. Yields from irrigated
rice plantad by the Taiwanese are five matric tons or more per hectars.

At Diende, whors the Talwanese have been working for four years, a
dramatic result of their efforts can be observed. Guinaa refugees
originally employed by the Taiwanese on demonstration piots, are now on
thelr own growing rice using methods learned from the Taiwanese. Un-
doubtedly, these farmers are capable of obtaining five metric tons per
hectars.

The same story is being repsated at Marsassoum where farmers use Taiwan-
ase methods to plant up to 120 hectarss of rice in paddies. Water is
controlled, and fertilizer is applied.

The Taiwanese also are demonstrating improved practices for upland
culture. While success on upland has not been so dramatic as on irrigated
rica, the increased interest of farmers in improved practices is largely
due to the Taiwan demonstrations.

Suggestions for Improvement

Rice production in Senegal can be increased in the next few years. The
initial approach should be intensification of the culture and improve-
ments in processing and marketing. In the Senaegal river valley, at the
present time, there are 16,000 haectares in rice production. The average
yield is about 1,800 kilograms per hectare. If production was raised to
2,500 kilograms per hectare and two crops per ysar were produced, this
would mean an additional 50,000 matric tons.

In the Casamance, rice is raised on a small scale with individual
farmers. The land units are farmed by an average of 15 to 20 farmers
per hectare. The production is low at 1,200 kilograms per hectare. If
the production in thé Casamance could be raised to 1,500 to 2,000 kilo-
grams par hectars the region would be self sufficient. The water in
most of the marigots is not sufficient to produce two crops per year.

Consequently increases in production will have to be brought about by
improved techniques.
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In those marigots where there is adequate water for a second crop, it
will be necessary to work with those farmers on water control.

Specific suggsstions

1.

lo.

Concentrate on hectarage now being cultivated rather than
expanding virgin land.

Establish a program to produce and distribute pure seed of
a high yieiding variety, suited to Senegal.

Encourage farmers to plant their seeds in rows rather than
broadcasting. This will help to control weeds.

Organize an activity to destroy the wild red rice which has so
highly infested the area.

Extend the cooperative system used for peanut production and
marketing to rice including provision of credit for tools,
implements, and fertilizer.

Encourage through demonstrations in major rice producing areas
the use of fertilizer.

In irrigated arsas, provide advice and demonstrations on the
construction of inter-lateral levees and other means of water
control.

Advance the time for buying paddy rice from producers at a
fixed minimum price from March to November.

In areas where rice is harvested during the rainy season, pro-
vide assistance for the construction of inexpensive rice drying
and storage facilities.

Institute a program to encourage the use of improved tools,
implements, and animal traction.

a. A small plow drawn by a yoke of oxen would aid in land
preparation.

b. A Taiwanese type weeder would keep the rows of rice free
from weeds.

¢. A sickle or cradle for harvesting would cut many heads of
rice simultaneously.

d. A foot-oparated threshing implement used on Taiwanese
projacts would speed up harvest and improve yields.
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ll.

12.

13.

1h.

In areas where rice 1is produced on a moderate scale for local
usags, single stage rice milling equipment (such as produced in
Japan, Taiwan or Italy) should be made available on a toll basis
to replace hand milling and to increase the outturn of milled
rica.

As rice production becomss more commercialized, especially in
the Casamance, multi-stage rice milling facilities would permit
processing a high quality rice, obtain higher milling yields,
and provide a means for shipping out of the area a quality of
rice that could compete with foreign rice in urban markats.

To reward producers for high quality rice and to take advantage
of the demand for high quality milled rice in urban areas,
quality standards should be established for both paddy rice and
milled rica.

Considaration should be given to importing milled rice in bulk

and bagging it at the port of Dakar for distribution to retail
outlets. This would save on ocean freight costs.
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SIERRA LEONE

The Rice Economy

Sierra Leone is a major rice producing country in West Africa and
is near self-sufficiency. Domestic production meets about

95 percent of the country's requirement for rice which is the
most important food grain for consumers. Yearly per capita
consumption averages 100 kilograms for the entire country and
slightly over 66 kilograms for Freetown, the capital city.

Sierra Leone's agriculture is highly diversified (some 70
different cultivated crops are reported and one-third of all
farmers grow 15 or more crops). The 1965-66 statistical survey
shows that rice was grown by 86 percent of all farmers, compared
with cassava (62 percent) and okra (53 percent). Rice ranked
first and accounted for L2 percent of the total value of all agri-
cultural products.

Rice plays a major role both in subsistence agriculture of the
remote areas, and as a cash crop in areas less remote from city
markets. More than 86 percent of the farmers grcw rice but only

18 percent reported selling a part of their production. Of the
total production of approximately 400,000 metric tons, about

21 percent is sold. The 80,000 to 90,000 metric tons sold annually
is insufficient to meet demands, so an additional 25,000 to 40,000
metric tons are imported each year.

Although the acreage planted to rice has increased since 1964-65,
total production has not increased proportionally. Import require-
ments are particularly heavy in years of poor harvest and impose
heavy drains on the balance of payments. In such years, price
distortions, speculation, and hoarding occur.

The decline in average yields has resulted from a smaller total
acreage in the higher yielding areas, which has been more than
offset by clearings for upland rice in the central and northern
sections. The higher yielding areas have been affected adversely
to a greater degree than have the upland areas by the migration
of labor to the diamond mines and by the shift of younger employ-
ables to urban centers.

The Physical Environment

Rice is grown throughout Sierra Leone. Rainfall is sufficient
during the summer monsoon season to produce upland rice and also
provide water for lowland production grown under swamp conditions.
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The monsoon season is from April to October, with the rainfall
varying from about 2,000 to l;,500 millimeters. Since controlled
irrigation is not used for rice, only one crop a year is produced.

There are five types of culture: (1) upland rice, (2) inland swamp
rice, (3) boliland rice, (L) riverain swamp rice, and (5) mangrove
swamp rice.

Upland rice

This method consists of cultivation on sloping land cleared from
brush or timber growth. Only one crop is grown, usually in con-
junction with other crops. The second year cultivation includes
cassava and perhaps sorghum and millet. The land is then allowed
to go back to native growth for six to ten years before again being
cleared for cultivation. Other crops interplanted with rice are
corn, cotton, pigeon peas, beans, tomatoes, and okra. About

75 percent of the rice is produced by this method largely for home
consumption; however, occasionally a few bags of rice are sold on
the market. Yields are low, from 550 to 1,100 kilograms of paddy
per hectare. Individual acreages vary from less than one acre
(0.4 hectares) to occasionally about five acres (two hectares).

Inland swamp rice

This method of production along stream valleys receives water from
stream overflow or run-off from surrounding hills. Such areas
contain good soil. If rainfall is sufficient and timely, the areas
may remain partially flooded during the major part of the growing
season. Land preparation in these swamp areas is good and practi-
cally all the rice is transplanted. These rice fields vary in size
from less than one-half hectare to over one hundred, which may be
cultivated by m ny individual growers. Cultural practices in these
inland swamp areas more nearly equal those used in Asia than any
other area observed in Africa. Yields vary from about 1,100 to
3,400 kilograms per hectare. By improving the rice production in
these areas, Sierra Leone could become self-sufficient and, perhaps,
even export rice. Thc yields of inland swamp rice could be doubled
and possibly a second crop of rice could be produced annually.

Boliland rice

The boliland areas are low, swamp grass lands in the central and
northern part of Sierra Leone in the region of Makeni, Pedemu and
Kamalu. Most of these large areas do not have natural water outlets
and are flooded to various depths during the monsoon season by
run-off from surrounding higher country. No means are available to
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control water which makes cropping hazardcus. These low, Swamp
areas vary in size from 200 to over 1,000 hectares.

In these bolilands, mechanical cultivation is attempted. Grass
growth 1s such that hand cultivation would be almost impossible on
a sizeable acreage. However, with the poor plowing and cultivation
by mechanical means, the weed problem (grasses) is still serious.
The calendar period during which the bolilands can be mechanically
cultivated is short; so, timing of cultivation becomes critical.
These lands usually become dry enough for plowing with tractors

in January and February.

Until such time as the bolilands can be provided with means of

water control by the use of drains and dams, their effect on increas-
ing the country's rice producticn will be small. For these bolilands
to become important rice producing areas, expensive engineering
works would be necessary. A great deal of improvement in mechanical
cultivation would be required in order to make these areas important
in increasing rice production.

Riverain swamp rice

This rice area occurs in the low-lying regions of the western and
south-western part of the country. During the monsoon season these
areas are flooded with fresh water from river overflow, varying in
depth up to as much as three meters. The areas are far enough from
the ocean so that tidal action is not a factor. Due to the depth
of water, deep water or floating rice varieties are grown. Mechani-
cal cultivation is sometimes practiced on these areas, with plowing
and harrowing during the dry season. The variability and intensity
of rainfall during the monsoon season leads to wide variation in
water depth from season to season, which may materially affect the
crop. In the vicinity of Turma Bum on the Sewa River during

August 1968, the overflow was far less than normal and concern was
expressed due to the lack of flooding.

Sierra Leone has large areas of this type of land which holds

promise for increasing the country's rice production. In many
respects, rice production in this region is similar to the deep

water rice production in Vietnam and Cambodia in the Mekong River
Delta. Studies made of the Mekong River Delta rice production

should be of great assistance in determining ways to economically

farm this area of Sierra Leone. New varieties should be introduced,
particularly since the variety of deep water floating rice now being
grown in Sierra Leone is of a quality that is not favored by consumers.
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Mangrove swamp rice

The area of mangrove swamp lands extends along the coast where
tidal action causes an overflow of the water at high tide and
draining of the area during low tide. This region comprises a
narrow belt along the western coast, yet far enough inland to
prevent salt water from flooding the land during the monsoon
season. No water control is practiced and flooding depends on
the water levels at low and high tide.

Clearing land of the mangrovc forest and preparing it for rice pro-
duction is expensive. The area of mangrove swamp rice under
production is about 50,000 hectares. The mangrove swamp areas
present other problems, such as:

1. During the dry season the soil becomes acid, du: to
the sulphides. In order to prevent the formation of
an acid condition, the soil must be handled in spe-
cific ways to wash out these sulphides.

2. Soil tillage is difficult, due to the constant
flooding and draining caused by the tidal action.

3. Transportation to markets is almost entirely by
water.

Li. Drying and storage of paddy rice is deficient.

5. Damage from fish during periods of high tide was said
to be serious in certain locations.

The average yield of rice in the mangrove swamps is the highest of
any area of production. This is probably due to the technology
developed at the Rokupr Experimental Station, which is located in
the mangrove swamp area. Improved varieties have been developed
and improved cultural practices promoted. The rice is transplanted
and the weed problem appeared to be less serious than in other
areas. Regardless of the high yields said to vary from 2,200 to
3,900 kilograms per hectare, this type of production holds the
least promise of increasing the country's rice production because
of the problems mentioned.

Production Techniques and Costs

The practices used in growing rice are influenced by the soils and
topography of the area. Most of the upland rice is broadcast, and
random interplanting with other crops is practiced in most locations.
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It is not uncommon to observe six to eight different crops growing
in the same field. In the swampland cultures, interplanting is

not practiced and slightly over half of the fields were transplanted
in 1965 rather than broadcast.

Practically no commercial fertilizer is utilized on upland rice,
and only a small percentage of the swampland receives even a modest
application. A program to provide fertilizer at subsidized rates
has been in operation for several years, but the funds available
have been limited.

Mechanized plowing was initiated in 1950 in the bolilands of the
northern district, and was later extended to the riverain lands of
the southern district. The arcea plowed and harrowed by machinery
reached 10,000 hectares by 1955; but, for the past few seasons, has
fluctuated around L,000 to 1;,800 hectares. A fee of Le 7.00 per

acre ($8.140 or $2..00 per hectare) is charged for plowing, seeding,
and disking. When maintenance and overhead cost are included, this
charge is about 50 percent of the costs of services rendered.
Reportedly, the Ministry of Trade and Industry purchacaed 300 tractors
in 196l of which only 120 were operative in 1968.

Additional direct assistance to small holders has included supplying
improved seed and fertilizer at subsidized prices. Owing to finan-
cial problems confronting the government, such programs were
inoperative in 1968.

Various schemes for providing incentives to small holders to develop
inland swamps for continuous rice production have been proposed.
Such swamps, which comprise some 15 to 20 percent of the eastern
province (36,000 to Lli,000 hectares), could produce 165,000 metric
tons of milled rice annually. They are regarded as more productive
than the uplands. Once cleared, the small holders keep the land

in rice production continuously.

A scheme undertaken in 1967 was financed by a grant of Le 14,000
($l;,800) from the Diamond Corporation of West Africa and administered
by the agricultural officers at Kenema. Small holders were issued as
a work subsidy a total of Le 14.00 per acre ($L2 per hectare)
cleared. This was made up of Le 7.00 ($21 per hectare) for brushing,
clearing, and bundling; Le 3.15 ($9.50 per hectare) for transplanting;
and Le .85 ($14.50 per hectare) for fertilizer and seed. The
agricultural officer reported that small holders participating in the
scheme cleared and planted a total of 236 acres (9L hectares), for
which they received payment, plus an additional 118 acres (L7
hectares) which various families added to their assigned acres with-
out receiving payments. The estimated cost of clearing for the 236
acres was Le 9.05 ($10.86) per acre or $27.20 per hectare.
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Programs for supplying credit through cooperatives were initiated
several years ago with the government extending cwedit at nine
percent interest to the cooperatives and the farmers' repayment

rate set at 15 percent. Inexperience on the part of management
coupled with indifference among farmers toward loan repayment

has resulted in heavy indebtedness on the part of many cooperatives.
The number of farmers who now receive assistance through coopera-
tives 1s limited.

The varieties grown in Sierra Leone are almost as badly mixed as

in Ghana. Many types, including a substantial amount of red rice,
are grown by farmers in a mixture. Many new varieties have been
developed at the Rokupr Station; but, in the absence of a pure

seed prcduction program, the rice available for commercial planting
is badly mixed. The problem of mixed paddy creates milling problems
and produces a milled rice product that is unattractive. Undesirable
foreign matter, such as small stones, is also a problem. Milled rice
in the public market showed a high percentage of chalky kernels,
further evidence of the mixture occurring in the paddy.

Any attempt to determine the cost of growing rice can be little more
than an approximation. We were able to glean limited data from
previous efforts to derive data for specific production situations.
The statistics presented below are based on small holder operations
with conventional hand tools.

From 85 to 90 percent of total costs is ascribed to labor, which
in these estimates were charged at 50 cents per day. Most of this
is by farm members. Also an undetermined portion of the wages of
hired labor is paid in kind, some of which may not be considered
(by the operator) as a part of the rice enterprise.

These data emphasize the importance of giving primary attention to

inland swamps with improved cultural practices and to means of
decreasing labor requirements for all production situations.
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Estimated Cost of Growing Rice

Production Situation Yield Income 1/ Costs 2/ Labor

(kilograms (dollars (dollars (days per

per hectare) per hectare) per hectare) hectare)

Interior swampland- 2,315 165 110 282
transplanted

Interior swampland-
broadcast 1,820 128 171.50 L2

Interior upland-
broadcast 1,130 79 169 L92

1/ Reflects price of $2.10 (Le. 1.75) per bushel for rough rice,
plus some returns ($9.80, $9.80, and $19.60 for each respective
situation) from brush wood sold as by product of clearing land.

2/ Includes direct cash costs of $19.95, $16.58, and $12.97,
respectively, for each situation, plus the total hours of labor
charged at 50 cents per 10-hour day. Labor for bird scaring
which totaled 1450 hours for the two broadcast situations is
performed largely by small boys and was charged at only
two-thirds of the 50 cent daily rate.

Marketing

Local farmers generally sell rice either as paddy or rough milled
to traders near the farm who assemble reasonably large quantities,
and transport it to larger trade centers for sale to wholesalers
or distributors. The first stage of processing, parboiling, may
take place on the farm or in the nearest village to the producing
areas. However, some rice moves through the wholesaler to the
final distributor who performs the complete process of parboiling
and milling before it is channeled into the retail trade.

Retail Market Prices - Freetown

Leones (Dollar Equivalent)

Local Parboiled 0.10 (0.12)
Imported 0.15 (0.18)

Each year the Sierra Leone Rice Corporation invites applications
from Sierra Leoneans for appointments as buying agents. These
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buying agents are authorized to buy rice from farmer producers
and to pay prices set by the Corporation. During the 1968-69
season or until further notice, the buying agents are authorized
to pay the following prices:

Dried Paddy $2.140 per bushel (60 lbs. net) 8.8¢ per kilogram

Dried Milled $7.80 per bag (168 1lbs. net) 10.2¢ per kilogram
(Upland)

Dried Milled $10.56 per bag (168 1bs. net) 13.9¢ per kilogram
(Swamp )

For the above services, the buying agents are authorized a buying
allowance of $3.00 per ton plus a transport allowance of $1.80 to
$3.00 per ton depending on the location of the buying agents'
purchases. Payment of the buying allowance is authorized only for
deliveries of over 70 bags and when transportation is not provided
by Corporation vehicles.

The buying season for upland hand-milled rice and upland paddy
rice will begin on December 1, 1968, and close May 31, 1969. For
swamp hand-milled and swamp paddy, the season will extend from
January 15 to June 30, 1969, inclusive. For cooperative societies,
the buying season for swamp hand-milled and paddy rice begins on
January 1, 1969 and ends on June 30, 1969.

The Rice Corporation, created in 1965, carries out these activities:

1. Appoints buying agents to procure locally produced rice for
the Corporation and to act as distributors when required.

2. Publicly announces in the Sierra Leone Gazette prices to be
paid for rice during the buying season (January 1 through
May 31) to producers and authorized agents at rice mills
and depots; also fixes the allowances for buying, transport,
and the landing of water consignments by launches.

3. Purchases rice on a delivered weight basis at its three
mills and seven depots.

L. Designates the condition of quality which will be accept-
able in the purchase of rice.

5. Operates parboiling, drying, and milling equipment at Kissy

in the Western Area, Mambolo in Kambia district, and Torma Bum
in Bonthe district.
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6. Controls the importation and distribution of foreign
rice, including the prescribing of prices at which this
rice might be purchased and 501d; wholesalers are
allocated quotas which control the quantity of imported
rice they can purchase.

7. In addition to storage of rice in stores adjacent to its
mills, it maintains depots for the storage of rice at the
government wharf in Freetown and at nine up-country points.

8. Maintains and operates mechanical equipment for rice
cultivation as a service to cooperative marketing societies
and other farmers on a custom charge basis.

9, Arranges for transport of rice.

The Rice Corporation supported the price of paddy rice to growers
at Le 1.80 per bushel (7.9¢ per kilogram) for the 1967 crop, and
has announced a price of Le 2.00 per bushel (8.8¢4 per kilogram)
for the 1968 crop.

About half of the rice sold is paddy (may or may not have been
parboiled) and half is lightly milled and parboiled. Rice is also
assembled by 5L (in 1966) Farmer Cooperative Marketing Societies
which receive rice and act as the selling agent for their members.
The cooperatives represented only 3 percent of all farmers who
sold rice. Approximately half of the cooperative societies owned
mills and processed rice for their members. The societies sell
rice either to the Rice Corporation or to private traders, depend-
ing on the relationship of prices on the open market to the
government support prices to farmers.

The cooperatives have been reasonably successful in their operations.
A study of 29 societies showed that 20 had an average capital of
$3,600 in their operation 11 196l compared with $1,600 in 1961,
whereas the average capital of the remaining nine had declined.

The marketing societies expanded into a number of related activities
under the Rice Corporation Act of 1965 which limited the trading in
rice either at wholesale or retail to citizens of Sierra Leone.

Six of the societies have formed a cooperative union which operates
a large store supplying other cooperatives, several have initiated

milling activities, and five are supplying mechanized equipment at
custom rates.

Transportation

The first movement of rice is from the fields to the farmers'
storage for family use, or to a connecting point for trucks which
move it to various trading centers. This stage of transport
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generally is by head load and carried by a farmer and his family
or workers in his employ. A survey indicated that of the produce
sold from farms 26 percent was carried for distances that could
be covered in less than an hour; L9 percent over distances that
required one to three hours; 15 percent, four to six hours; and
10 percent, more than six hours.

At the point of contact with truck services, traders frequently
purchase paddy or native milled rice and transfer it to the towm
where their uperations are headquartered. Some producers may pay
the transportation and sell direct to distributors in town.

A considerable number of bulkers operate only within their trading
center, and thus move the rice for a relatively short distance.
However, 38 percent of such operators in towns and villages moved
the greater part of their rice for distances of 20 to 60 miles

(30 to 100 kilometers), and 25 percent moved it more than 60 miles.
Wholesalers who purchased from bulkers or direct from farmers
moved a greater part of their rice 20 to 60 miles.

The national road system has 1,700 miles (2,750 kilometers) of
primary, of which LOO miles (650 kilometers) are bituminous
surfaced, and secondary roads and 2,300 miles (3,700 kilometers)
of feeder roads. Although the road system is relatively adequate
in mileage, their conditions, especially during the rainy season,
are undesirable. The costs of repairs, maintenance, and replace-
ment for vehicles are high. A major deterrent to flow of traffic
is the necessity of using ferries for crossing.

Storage

Information on storage facilities indicates that a large share of
annual production is held at or near the producing area until
marketed and that the cost of storage is very nominal. Conditions
or quality of storage are highly variable, and waste and deteriora-
tion may be great.

It appears that a great number of farmers are equipped to hold a
significant part of their storarle produce on the farm. This and

the fact of small volume per transaction suggests that an appreciable
number of farmers are financially able to hold rice beyond the
surplus period at harvest, and that rice is used as a source of

cash for living expenses during several months of the year.

Some variation in the kinds of storage facilities was noted, but

barns or special structures located on their farm plots are the
principal facilities. About 70 percent of the farmers have storage

162



space on their production sites. In addition, some storage space

is in or adjacent to living quarters. About 60 percent of the farm-
ers maintain stores or cribs located at the home, and others use
boxes or similar facilities for such purposes.

In the upland areas where the volume produced per farm is less,
special storage facilities at the production site are less frequent.
In the southern and eastern sections most farmers have special
storage facilities of their own, or through cooperatives having
access to central warehouses.

Most traders (bulkers) located near the production areas own
adequate storage to accommodate small volumes of rice. Generally
rice is sold to wholesalers soon after purchase, and the amount
of space required is not great. Practically all wholesalers own
storage facilities and a relatively high proportion own special
facilities, having moderately large capacity (ranging from 32.5
to 65 metric tons).

The largest storage facilities are owned by the Rice Corporation
and used for domestically produced as well as imported rice.

This includes space for 8,000 short tons (7,200 metric tons) at
Kissy (serving Freetowm), L,000 short tons (3,600 metric tons) at
Mambolo, 2,000 short tons (2,700 metric tons) at Torma Bum, about
14,500 short (k4,050 metric tons) at Pujehun, and 3,000 short tons
(2,700 metric tons) at Bonthe. In addition, considerable capacity
is available at some 10 to 12 receiving stations in the principal
producing areas.

For the foreseeable future storage space appears to be adequate.

Price determining

The Rice Corporation functions as a stabilizing force for rice
prices throughout the economy. For imported rice it fixes prices
for wholesale and retail. These prices reflect transportation
costs to inland points, based on Freetown.

For domestic rice, the Corporation announces prices it will pay
for milled and rough rice. These tend to serve as a minimum floor
for prices to producers. With these prices as guides, and the
relative demand as observed in the trade, dealers tend to judge
the reality of prices by the reaction of buyers and sellers with
whom they are in contact.
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Igports

The small amount of milled rice that is imported usually is
procured from sources offering the most favorable prices. Egypt
was supplying rice at the time of our visit. Burma, Thailand,
Guyana, and Surinam are potential suppliers. Some U. S. rice of
high quality is imported, but only in small quantities. The
Egyptian rice observed was a short grain variety of poor quality.
Most imported rice is not of the better grades.

Services

Research to improve rice culture in Sierra Leone currently is

at a very minimal level. At the Rokupr Station, where in earlier
years a strong research program on varieties was carried on, work
is limited mainly to variety trials and fertilizer response
measurements. Only two senior research officers are on the staff.
Some work on fertilizer response is conducted at Njala University.
There is practically no established procedure for channeling
information from these centers to extension officers or trainees.

Extension

The Ministry of Agriculture maintains extension officers in each
of the major regions. Each extension officer has approximately
six instructors who generally serve two political areas or chief-
doms. These individuals usually have a certificate from a
two-year agricultural school and carry on educational programs
largely through group meeting. Approximately 1,000 to 1,200 rural
families are served by each instructor. Travel to each neighbor-
hood or village center is by foot or public transport if available.

In recent years about eight to nine graduates from Njala University
were added to the extension staff each year; but, in 1968, none
were employed.

The Peace Corps conducts limited assis‘ance and demonstration
programs in selected areas in Sierra Leone. Some have developed
paddy demonstration plots in their neighborhoods, assisted by
local farmers who usually receive a share of the produce but may
be employed at a daily wage. Other Peace Corps Volunteers have
given attention to programs for distribution of improved seed and
fertilizer.

Two Taiwanese rice production demonstration areas are at Hastings
and Mange. These demonstration plots were outstanding in
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illustrating what can be done to improve rice production by using
the techniques and technology from Asia. Both locations contained
production on upland and irrigated plots. The improved practices
were transplanting in rows and drilling upland rice in rows on
well prepared seed beds, cultivation to control weeds, use of
fertilizer, and the use of pure seed. These demonstrations provide
excellent training centers for farmers and extension workers.

Suggestions for Improvement

1. There should be established pure seed production stations and
a program to supply growers with seed of the improved varieties.
Initially, one variety of rice should be sufficient for the whole
of Sierra Leone, with the exception of the floating rice grown in
the riverain swamp areas. The best yielding inland swamp rice
would probably also be the best yielding upland rice. A one-
variety country would greatly simplify problems of milling and
seed production and would yield a unifom product with consumer
appeal.

The Ministry of Agriculture should decide on one good ylelding
variety that most nearly fulfills the consumer preferences, then
proceed to purify this variety and start pure seed production.
When a sufficient quantity of pure seed is produced, a campaign
should be organized to encourage its wide distribution and use.
The several varieties released by the Rokupr Station should be
examined to identify the single variety that meets the require-~
ments of the country.

2. The seed beds of inland swamp rice should be fertilized in
order to produce healthier seedling plants with greater vigor and
more growth. If limited amounts of fertilizer are available, it
should be applied first on the seedbeds. Four liters of 12-12-12
fertilizer to 100 square meters of seedbed-should produce excellent
plants for transplanting. This fertilizer should be incorporated
in the top three inches (7.5 centimeters) of the soil prior to
seeding. If no fertilizer is available, the seedbeds could be
treated with compost, legume cover crops, manure, or other refuse.

3. The use of young plants for transplanting is another way to
materially increase yields. For seedbeds,we observed that some
plants being transplanted were nearly two months old. Such plants
have passed the stage of growth where tillering can be expected.
Plants of this age have already developed to the point where the
size of the panicle may be determined and they will not give
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maximum yields. It appears that the size of plants, rather than
age of plants, is the criterion now being used to determine when

to transplant. The age of plants should be the determining factor.
If seedbeds are fertilized, seedlings of sufficient size and vigor
can be produced in three weeks for transplanting. If transplanting
to the field extends over a period of weeks, then the seeding of
the seedbeds should also be scheduled at intervals over the Same
length of time.

L. Yields on the inland swampS can be increased by transplanting
seedlings in rows. This facilitates weeding, gives plants adequate
distance for maximum tillering, and leads to uniform growth and
maturity. Transplanting in rows in two directions is preferable.
Hill distance should be six to eight inches (15 to 20 centimeters)
apart in rows running in two directions and three to four healthy
plants should be placed in each hill.

5. Another practice that would increase yields in the inland

Swamp areaS would be the construction of bunds around small paddies
and diversion of the stream water around the field, from one paddy
to another. This would permit controlled irrigation. For many
inland swamp areas this could be done with little extra work and

no expense for materials.

6. A research and field testing program should be started to
introduce small power units for land preparation, weed control,
and selected operations at harvest.

7. Associated with the effort to reduce labor requirements should
be a program to improve the quality of rough rice. Maintaining pure
seed would be a key factor. The Rice Corporation should establish
grades for paddy rice with differentials in support prices to
encourage growers to deliver qualily rice. Better quality domestic
rice is needed if imports are to be replaced.

8. As the aggregate output approaches the normal requirements of
Sierra Leone it will become increasingly difficult to avoid sur-
pluses or deficits during some seasons. With a large part of the
production area dependent on the vagaries of rainfall, considerable
fluctuations in output are certain to occur. Thus, a dependable
price stabilization program, including adequate storage and milling
facilities, will be needed. Unless a stabilization device is offered,
farmers cannot be expected to assume the risk of surpluses and

deficits to maintain aggregate output at the level of self-sufficiency
for the country.
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TO0GO

The Rice Economy

The Togolese are not dependent on rice as a major food staple.
They prefer yams, cassava, millet, corn, and rice in that order.
In 1966, the production of yams (408,000 metric tons) and cassave
(395,000 metric tons) each exceeded the production of all cereals
combined. Production of millet and sorghum was 86,000 metric
tons; corn, 76,000 metric tons; and rice, 20,000 metric tons.

Rice production has been increasing. The output of paddy increased
from 16,000 metric tons in 1966, to 18,000 metric tons in 1967

and an estimated 20,000 metric tons in 1968. During this same
period, imports of polished rice ranged from 2,900 to 3,700 metric
tons with an average of 3,000 metric tons a year. Thus, Togo
produces approximately 70 percent of its rice requirements and this
percentage is increasing as new land is being brought into produc-
tion. Without too much effort, the country could become self-
sufficient in rice.

Present per capita consumption of rice is between eight and nine
kilograms a year. This figure has been increasing and is likely
to continue in line with increasing incomes and urbanization.
Rice consumption is greatest in urban areas and the highest rate
is in the capital city of Lome. Producers prefer to eat corn for
which their market return is 12 CFA francs per kilogram and
market their rice which brings 23 to 24 CFA francs per kilogran.

The Physical Environment

Togo covers 56,000 square kilometers, (22,000 square miles). It
measures 400 miles from north to south and 31 miles from east to
west along the Atlantic coast.

Togo is mostly flat, except for the Atakora and Fago mountain
ranges which form the watershed for the Upper Volta river basin
in the west and the Mono river to the east. These mountains begin
approximately at Palime in southwest Togo and extend north and
northeast ito Bassari, Bafila. The highest peak, Mount Agou, is
near Palime, rising to 1,020 meters (3,315 feet).

The country is divided naturally into four regions, the Maritime
or Coastal region in the south, the Plateau region, the Central
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region, and the Savanes region. Most of the rains fall from June
to September, but along the coast the rainfall is mostly in April.
The following table shows rainfall for 196} - 1965 at four stations:

LOME MANGO
-millimeters- -millimeters-
196l 1965 196k 1965

January 0.0 52.2 0.0 29.1
February 0.0 5.2 0.0 9.6
March 22.7 30.5 115.9 82.6
April 83.4 176.5 50.0 189.1
May 161.3 63.0 60.9 43.5
June 197.7 198.L 115.0 187.6
July 21.6 113.5 177.9 148.3
August 0.0 20.9 3u5.5 96.6
September 5. 27.3 260.1 99.8
October Lh.3 15.2 2L.3 72.9
November 0.0 0.0 6.0 91.1
December 17.2 2.7 .9 26.2

Total 553.6 705. 1 1,647.5 1,076.4

The principal rivers in Togo are the Mono, Zio, Haho, and Oti.
The valleys of the lower Mono, the Upper Oti and the Zio have rich
soil and abundant water suitable for rice cultivation.

Production

There is no shortage of cultivable land in Togo. Soil quality
varies. The most naturally fertile land is densely inhabited.
According to Togolese data, the following land area was available
for cultivation in 1963 and 196l:

1963 196l
Region maritime 20l, 1,00 hectares 216,759 hectares
Region Des plateaux 210,020 280,430
Region Central 257,04 298,703
Region des Savanes 147,930 147,945
Total 8L9,39); hectares 943,837 hectares
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Statistics on rice production are:

Year 1959 1960 1961 1962 1963 196l 1965 1966 1967
Hectares

(1,000's) 17 15 15 16 25 27 20 22 22
Metric Tons

(1,000's) 1 11 17 18 16 17 20 23 25
Yields

Kilograms 857 736 720 787 720 625 1,000 1,045 1,137

per Hectare

The farmers in Togo cultivate rice by traditional methods. Rice is
planted in the lower areas of a river basin before rains cause the
river to flood into the basin. Most of the rice raised by the
farmer is used for home consumption on holidays or other special
occasions, or is for sale.

The most concentrated rice production is at Mission Tove located
on the Zio river approximately 35 kilometers from Lome. Under the
direction of a Taiwanese team, this area has 50 hectares under
cultivatioa by Togolese farmers.

Marketing

Rice is imported into Togo by the import-export firms doing business
in the country. The government does not control the volume that

may be imported but does control the profit margins of the importers.
The margin of profit for the wholesaler is nine percent and for the
retailer, 15 percent. According to one importer, rice imported from
Cambodia cost 52.67 CFA francs (21 cents) per kilogram delivered to
the warehouse. Of this price, 5.7 CFA francs per kilogram was
insurance, tax, and customs and one CFA franc for transportation
from dock to warehouse. Local rice delivered to the warehouse in
Lome costs 45 CFA francs (18 cents) per kilogram.
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The following table shows imports and exports since 1961:

TIMPORTS EXPORTS
(Metric Tons) (Metric Tons)

1961 3,089 283.0
1962 3,159 72.0
1963 2,965 229.0
1961, 3,106 1.0
1965 2,888 0.1
1966 3,667 ~18.0
1967 2,687 L6.0

In 1966, most of the rice imports was from Taiwan (2,078 metric
tons). In 1967, the largest importation was from Cambodia
(1,626 metric tons).

Importers sell to small merchants who, in turn, sell to consumers
at 60 - 70 CFA francs per kilogram, depending on the grade.

Local brown rice was selling for 50 CFA francs per kilogram during
our visit. There are only sixty-two rice venders in the ten Lome
markets compared to over 300 venders of rice and sorghum.

Services

Two organizations assist the Togo government in programs for increas-
ing rice production with the goal of making the country self-
sufficient. These are the Bureau for the Development of Agricultural
Production and a Taiwanese rice team. The bureau works with SORAD,

an organization responsible for agricultural development, on the
development and improvement of upland rice in the coastal or maritime
region and in the savannah region in the north. Trials and demon-
strations involving 10 hectares of rice were initiated this year in
the coastal region. Varieties tested included R-66, R-71, Gambia l,
Taichung Native #1, and Non Han. Results show that Taichung Native #1
yielded highest, 4.5 tons per hectare. However, it is a glutinous
rice and the taste is not readily accepted by consumers. R-66,
although lower yielding (3 tons per hectare), has consumer acceptance.
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The goal of this program is to select a non-glutinous variety that

has a short growing season (110 days), and produces well under dryland
conditions, and to expand production to 1,000 hectares ty 1972. The
program in the northern region around Dapango is further advanced with
500 tons of milled rice produced last year.

The Taiwan rice team has established demonstrations at Mission Tove,
Amou Oblo, Lama Kara, Mango, and Anie. To date, 140 hectares within
a target of 240 hectares have been developed and put into production.
Most of this work is devoted to irrigated rice, although several
sites include upland demonstrations.

The Mission Tove site is the most highly developed. Fifty hectares
of irrigated rice are being cultivated by Togolese farmers. Each
farmer is alloted a hectare of land on which he produces two crops
of irrigated rice per year, each averaging five tons. The rice is
threshed and polished in small huller and polishing machines provided
by the Taiwanese. No charge is made for this service other than
the cost of the fuel. The polished rice is purchased from the
farmers at prices which range from 32 to LO CFA francs per kilogram.
Since there is no transportation cost to the farmers, this seems

to be a reasonable price when compared to the price of L5 CFA
francs per kilogram for local rice in the warehouse at Lome

The Taiwanese leader estimated that water is available to expand

the area under cultivation to 300 hectares on a two-crop basis.

IR-8 is the highest yielding variety and produced more than eight
metric tons to the hectare on the demonstration plots and an average
of five metric tons under field conditions. Seed of this variety
is now being multiplied.

Suggestions for Improvement

Although Togo is not a major rice consuming country, imports account
for 30 percent of the total rice consumption which represents a
considerable outlay in foreign exchange. Without too much effort,
the country could become self-sufficient. Specific suggestions are:

1. Additional hectarage should be developed for irrigated rice
along the Zio river. For example, the Mission Tove project
could be expanded to approximately 300 hectares.

2. Farmers trained in improved production technology by the
Taiwanese technicians should be assigned plots in these newly
developed lands.

3. Processing and marketing systems would have to be developed in

these new production areas in order to assure the farmers of a
ready market.
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Inputs such as seed and fertilizers need to be readily available
for purchase by farmers who have been trained in the new prcduc-
tion methods.

Credit for the purchase of the previously mentioned inputs will
have to be supplied.
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UPPER VOLTA

The Rice Economy

Whatever estimates of Upper Voltan rice production one believes, the
place of rice in the diet and in the economy is quite marginal. Rice
takes on a certain economic importance only in the context of the
country's severe trade deficit. At present, rice imports use up
precious foreign exchangs. Planners hope Voltan farmers will be able
to produce at least enough rice for the country's needs, and perhaps
gven aventually a few exports.

Voltan rice imports have been gradually rising both in amounts and in
cost. For the last four years, they were:

Quantity of Rice Imports Value

(metric tons) (dollars)
1961 3,500 370,000.00
1965 3,257 14'70,000.00
1966 4,11h 630,000.00
1967 3,816 650,000.00

These amounts may seem insignificant. They must, however, be seen in
the context of the small total value of Upper Volta's exports (betwseen
$12 million and $16 million in 196% and 1966) and of its trade deficit
($2Ly million and $21 million for the same years). Thus, rice imports
may cost as much as five percent of the country's foreign exchanges
earnings.

From 19148 to the present, estimates of rice production have been based on
the reports of local administrators. Though probably erroneous, the
raports form a consistent series. However, estimates of the error differ.
The Planning Service estimates 1966 production at 2,000 metric tons.
However, the chief technical counselor of the Statistical Service in the
came ministry feels that, as a result of increasing urban consumption,
production in 1966 must have been 52,000 met ~ic tons. The USDA estimate,
34,000 metric tons, falls between the two.

Rice constitutes between two and one-half to five percent of the starchy-
food consumption, about eighty percent of which is sorghum and millet.
Furthermore, it is a luxury item, more than three times as expensive as
sorghum which has comparable nutritive value. During our stay, staple
prices in the Ouagadougou central market were:

173


http:650,o00.00
http:630,000.00
http:470,o00.00

CFA francs Cants
per kilogram par kilogram

Sorghum and millet,

all varieties 15 6
Yellow corn (imported

Ghana) 19 7.6
White corn 22 8.8
Red or brown rice 35 1
Wheat flour (imported) L5 18
White rice 5% 20
White rice (imported) 65-70 26-28

Annual consumption of rice per head is very low, between six and
thirteen kilograms per year. It is unevenly distributed, howsver.
Probably most consumption is in the administrative towns, the home of
290,000 Voltans or about six percent of the population. It may be pre-
sumed that virtually all imports and rice which is marketed are consumed
in the towns, and mostly by the upper-income groups.

In the countryside, the growing of red rice (Oryza glaberrima) has been
known for centuries, but this was a very minor activity. White rice
probably entered with the French conquest. Oulture takes place princi-
pally in flood plains covered with water during the wet season, with
little or no water control. Over two-thirds of local production comes
from the Bobo-Dioulasso region in the southwest and almost half from the
circles of Banfora and Gaoua, the wettest part of the country. Not
surprisingly, most rural consumption of rice is in areas wast of the
Black Volta.

As one prominent Voltan told us, "Rice is considered a very noble food,
but millet demands less care." There is some tendency for rural people
to switch over to rice, and urban people generally eat rice when they
can afford to. However, factors which explain rapidly expanding rice
production in coastal African countries are not so marked in Upper Volta;
income per head is not growing and urbanization is much slower. The

number of Voltans who can afford the "nobla" food is not expanding
rapidly.
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The Physical Euvironment

Land

The Voltan countryside is gently rolling with vast areas almost devoid of
relief. WValleys are generally wide and often slope gently to a narrow
stream, but without possessing broad bands of fertile flood plain
suitable for rice culture. The land does not lend itself to irrigation
dams, since the vaileys are so wide and flat that very long dams must be
constructed to retain water. Reservoirs are thus quite shallow, giving
rise to very high evaporation losses.

Repeated burnings . of vegetative cover during the annual dry season have
denuded the soil. Sorghum and millet culture is carried out on a slash,
burn, and plant basis. As a result, much of the land is covered with a
surface hardpan which will not support any sort of crop.

Lands in the southwest and western part of the country seem the best for
rice production, since thers are a number of valleys where the soil is
relatively fertile and the shaps of the valleys is such that they might
be brought into irrigated-rice production. Unfortunately, the cost of
developing these valleys is likely to be prohibitively expensive. This
is discussed at greater length below.

yegetation

Almost all of the country may be considered sub-Saharan or Sahelian
savarmah. Very large areas support practically no vegetation. There is
almost no real forest. The Forestry Service has begun a modest program
of reforestation.

Grass grows abundantly over most of the country during the rainy season,
but is traditionally burned during the dry season.

Soils

Most of the soils are not suited to rice production. Two-thirds of the
land is covered with red, lateritic soils containing high percentages of
sand and gravel. They are low in organic matter and available nutrients.

There are, however, some valley soils well suited to rice production.
These soils have good texture, a satisfactory balance of clay and loam
particles, sufficient organic-matter, and a high pH. An analysis of a
southwestern valley soil, with a pH of six, is shown below.
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Depth

(centimeters)
0-15 15-30 30-40
Large sand 3.1 percent 3.l percent 2.8 percent
Fine sand 19.4 23.3 2L .6
Loam 12.5 15.0 - 11.9
Clay 63.0 57.0 60.1
Organic matter 2.0 1.3 0.6

Though there has been no widespread soil testing, the above analysis is
probably representative of valley soils in much of the southwest due to
the similarities of the parent rock, climate, and relief.

These soils, usually poorly drained, do not stand up well as dikes due
to high sand contant.

Not enough experience has been accumulated with irrigated rice to be
able to tell whether these soils would deteriorate under continuous rice
production. There is every reason to think that they would not deteri-
orate as long as fertilizer applications kept pace with nutrient removal
by crops.

Availability of land

Total land area is 106,000 square miles. About eighteen percent of this
is arable. Approximate areas in major crop production are:

Grain Area
(000 hectares)

Sorghum 1,237
Millet 540
Cowpeas 267
Peanuts 2l
Corn 211
Bambara groundnuts 86
Rice L3

Most of the arsa planted in rice is in bottom land which is flooded
during the rainy season. Very large quantities of this sort of land

are available, mostly in the south and the southwest. Though no figures
are availablae, porhaps as much as 100,000 hectares could be brought into
irrigated ricu production. But much of this land is off limits due to
the presence of onchocerciasis (river blindness). Whole populations have
moved out of affected vallays lesaving thovsauds of hectares uncultivated.
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Two valleys in the southwest region are of particular importance. They
are the Loumana and the Dionké1é. The former has a dam, a primary canal,
and about 1,600 hactares of irrigable land. It is, unfortunately, con-
nected to consumption areas by about eighty-five kilometers of very poor
dirt road. The latter involves about 10,000 hectares of irrigable land
and is about thirty kilomsters from the new Bobo Dioulasso-Faramana road.
The Dionkélé area has a dam at the exit of the river which permits
flooding of the plain during the rice season and a main drainage canal.
Both of these valleys would require extensive survey work to determine
the feasibility of developing them.

Rainfall

About 1,400 millimeters of rain per year is the average for the extreme
southwaestern part of the country. This declines regularly as one moves
toward the northeast, where the annual average is 500 millimeters.
Throughout most of the country, there is a rainy period beginning in
April-May, rising to a peak in August, and ending in October. The re-
mainder of the ysar is extremely dry.

An important factor is the variability of rainfall from year to year.

Annual Rainfall

(millimeters)
Max./
Location Average Maxdimum Minimum Min.
Gaoua 1,162 1,56l 823 1.9
Boromo 1,010 1,879 539 3.5
Ouagadougou 860 1,123 1199 2.2
Dori 540 783 02 1.9

Temperaturs

Like rainfall, temperatures decline from southwest to northeast. There
is a period of high temperatures from March to May. This coincides with
the onset of the rainy season. Temperatures do not appsar to be a
limiting factor in rice production in the areas where sufficient water is
available. The range may be shown as follows:

Average Daily Maximum  Average Dally Minimum

Area of Warmest Month of Coldaest Month
(°c) (°c)
Southwest 37.4 18.8
Central 39.0 16.6
Northeast Lhi.0 13.8
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Day length

All of the areas suitable for rice culture lie between the 10th and 13th
parallelswhere variations in day length are relatively unimportant.

Production Tschniques and Costs

Upland, swamp, and irrigated rice-growing techniques occur in Upper
Volta. Only swamp rice is now important, but irrigated culture may be
in the future.

f

Upland

There are very few parts of Upper Volta where upland rice-growing is
possible; a little is grown in the Banfora and Gaoua areas. The rainy
season is sufficiently short and sufficiently likely to be interrupted
that upland rice growing is a risky business.

The technology of upland rice growing is similar to that described for
tha Ivory Coast except that clearing of the savannah demands very little
time, and farmers harvest with a sickle instuad of a knife.

The Upper Voltan upland rice farmer has a much higher chance of failing
than his Ivorian counterpart, but, if he does not depend on his crop for
livelihood, his stakes are lower. Upland rice-growing may well be worth
the gamble in the limited regions where it is possible. However, this
is hardly a policy issue, since no one proposes to expand this sort of
rice culture anyhow. Risks of crop failure being what they are, it
would probably not bs wise to invest more labor or capital (e.g.
fertilizer) in upland rice production.

Swamp culture

The great bulk of rice culture may be classed as "swamp." This category
describas a gamut of cultural practices on cleared bottom lands ranging
from upland to irrigated. During most of the growing season, the rice
is standing in water. The farmer has little or no control over the
water lavel and all too oftan it will get either too deep or too dry for
optimum yields. Before the approach of the rains, the farmer digs up
his field with a daba, a short-handled hoe. He may bury the surface
vegatative matter, but he is much more likely to burn it. With the ad-
vant of the first rains (April-May), some farmers plant rice grains in
holes made with a narrow-bladed daba. Others, possibly twenty percent,
preparc scaedling nurseries, then transplant the seedlings. The trans-
planting tochnique is usaed in widely separated regions, but principally
west of the Black Volta. There, it is a traditional practice; the
agricultural extension service has only just begun to teach rice culture
involving transplanting to farmers in other regions.
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The farmer then may weed the rice, depending on time available and the
need. Weeding is by hand or with the daba. Nothing more is done until
harvest, usually in October or November, when the rice is cut with a’
sickle one handful at a tims.

’
In some cases, rice is cut as needed. In others, it is harvested and
stored, either on the stalk or after threshing, which is traditionally«
done with flails. When used by the farmer for his own food, it is first
hand-pounded and then winnowed.

The chief limiting factor to Voltan rice production under this system is
poor water control. Water may completely flood the fisld following high
rains, or it may not rain at all for several weeks, causing severe
drought damage. We saw fields near streams where the rice was growing
in about a meter of water, and others less than 200 yards away where
there was no water at all. Yields are subject to wide variation.

Insects, disease, and, to a lessar extent, bird and rodent damage are
ignored. Some effort is made to store the grain off the ground in a dry,
well-ventilated place. The traditional Voltan granary does meet these
needs, but it is seldom insect proof.

The same field may be used year after ysar. Since no other crop is
grown on the bottom lands, there is no chance of rotation.

Average yields are estimated at 870 kilograms per hsctare, but they may
vary from about 2.5 metric tons per hectare with traditional techniques
under ideal conditions to a few hundrecd kilograms per hectare if the
water level is too high or too low. We do not have information on the
likelihood that water level will be unsatisfactory in any given year.
We have little information on the variations from mean expected water
level which inundated rice will stand, and with what effects.

We are unable to calculate the cost of producing swamp rice. In addi-
tion to the gaps just mentioned, labor requirements have not been
studied. Moreover, there simply is not a "typical" case.

The very fact that it is widely practiced indicates that many farmers
feel that swamp rice culture, though replete with risks, is a worthwhile
use of their time and floodplains. However, it is also noteworthy that
farmers regard rice growing as a supplementary activity to be undertaken
when there is time left after subsistence activities and the growing of
other cash crops.

Not all farmers who live near appropriate floodplains cultivate rice and
not all floodplains appropriate for swamp rice are cultivated, even when
free from river blindness and near settlements. Probably, unless risks
can be reduced, Voltan farmers will be unlikely to increase their inputs
of labor per hactars or undertake capital investments in swamp rice-
growing.
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Irrigated culture

Growing rice with water control is a racent development in Upper Volta.
Some traditional farmers achieved rudimentary and incomplete water
control, as did some French development projacts begun in the 1950s.
But, the first true irrigated rice was introduced by Taiwanese techni=-
cians in 1965.

At present, 160 hactares of irrigated rice are being cultivated in
Taiwan projects. Extensions now in progress would raise that figure to
1,000 hectares in 1972. SATEC (Societe d'Aide Technique et de Coopera-
tion, a French societe d'intervention) is also working to expand irriga-
ted rice-growing. It is helping to bring sixty hectares into production
at Mogtedo, downstream from a dam built by the Furopean Development Fund,
and is planning more such projects. If only these projects are realized
and if two crops are grown whers feasible, irrigated methods will be
producing over 12,000 metric tons of rice five years from now.

That would be a sizeable portion of national production.

The method used by the Taiwanese and cooperating Upper Voltans is
essentially the same as outlined in the report on the Ivory Coast.

The Taiwan group in Upper Volta is recommending a slightly different
application of fertilizer per hectare per crop than in the Ivory Coast,
as follows:

60-80 kgs. of N in the form of 130-17k kgs. of urea.

30-L0 kgs. of P205 inthe form of 166-222 kgs. of 18% bicalcium
phosphate.

40-50 kgs. of KpO in the form of 80-100 kgs. of potassium sulfate.

TR-8 is used in most of the extension phase of Taiwaness program, and
they hope to be able to get two crops of rice per ysar regularly. Whare
there is enough water, yields have averaged four tons per hectare for
the first crop and three and one half tons for the second.

The SATEC method is somewhat different from that of the Taiwanese.
Variations include different varietiss (SATEC uses mostly varieties
which are indigenous or those selected by IRAT that are longer-season
than IR-8), less seed for the sesedling nursery, (20 kgs. vs. 60 kgs. per
hectare of rice to be transplanted), and much lower rates of fertilizer.
SATEC's fertilizer application consists essentially of 100 kilograms of
urea (L5 kgs. of N) applied in split doses at planting and tillering.

SATEC's recommendations in printed form are diffsrent from those actually
practiced in the field. The former include, in addition to the above,
500 kilograms of phosphate per hectare and 100 kilograms of potassium
per hectare. However, due to the high price of fertilizer and the
difficulties of supply, phosphorous and potassium are not now part of

the SATEC progran.

180



SATEC is still working out an improved, practical system of harvesting
and threshing. These are now performed as described in the section on
inundated rice.

SATEC is a newcomer to rice extension, having put most of its effort
into cotton production until now. It is difficult to evaluate results,
but SATEC's rice extension specialist claims yields of one and one-half
to three metric tons per hectare with an average of two.

Preparing irrigated rice land

The Taiwanese, in their projects, do all the engineering and supervision.
The only local participation is in the form of hired labor, paid by the
Taiwan aid program.

Once the land is prepared for planting, a peasant is allotted the paddy
and he begins to farm it under the supervision of the Taiwan technician
who works very closely with his Voltan counterpart during the crop
season. This is a highly discipiined effort which permits no mistakes.
To make sure the farmer plants the right varieties, seed for the first
crop is provided at no cost. So are insecticides and fertilizer. Roto-
tillering is dona free. Water is controlled by the Taiwanese techani-
cians. Harvesting and hulling equipment is loaned free of chargs.

Every precaution is taken to see to it that the farmer follows the
Taiwanese mathod explicitly.

The Taiwanese claim this method permits the land to be brought into pro-
duction quickly, efficisently, and correctly. They also maintain that
the farmers learn quickly and are able to continue on their own initia-
tive once the Taiwanese technicians have handed over the projsct to
their local counterparts.

There is considerable evidence that the Taiwanese are right. However,
they still control the water level, and repair and operate the roto-
tillers, rice hullers, and other equipment. There seems to be no pro-
vision in the Taiwanese program for passing on these tasks to Voltan
farmers, nor for creating a local organization which can assume these
responsibilities.

SATEC uses a different approach. It has ons French technician and five
Voltan agents at work developing the plain of Mogtedo. The dam ani main
canals alreacy exist and they are bucy tracing tertiary canals and
laying out paddises. All of this work is being done by hand by the
farmers who rsceive no pay.

The agents supply the "know-how."
The farmer buys his own seed and fertilizer from SATEC. No insecticides
are used. The farmer digs up his paddy with his own tools, harvests

with whatever tools he has at hand, and receives no help in the form of
loaned equipment for threshing or hulling.
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SATEC claims that though this method is slower than the Taiwanese
approach, it is likely to be more meaningful to the farmer because he
will have acquired the ability to clear land and produce rice entirely
on his own. He can do this best, of course, only where thers is a dam
and an irrigation system.

SATEC's method also seems to be working. Farmers at Mogtedo are
carrying on cheerfully, almost entirely on their own, and doing an
acceptable job. There is excellent rapport between agents and farmers.

Costs in irrigated culture

The method of growing irrigated rice in Upper Volta hardly differs from
that prac’iced in the Ivory Coast. However, soil and climatic con-
ditions are diffcrent, the costs of factors of production ars differaent,
and Taiwanese nechnicians estimate that the amounts of time required to
puiform certain farming operations are different. They estimate the
labor input per hectare as follows:

Labor Input
(man-days per hectare)

preparatory tillags 80
sead-bad preparation 15
transplanting 30
waeding & fertilizer application 56
past control 30
irrigation 2L
harvest Lo
“275 days

Fertilizer is aexpensive in Upper Volta. When available, it costs from
35 to 60 OFA francs per kilogram ($1L0-240 per ton). Imprnved seed
costs 4O CFA francs per kilogram ($160 per ton). When labor has to be
hired, the farmer must pay about 150 CFA francs per day (60¢) to get a
decent day's work. Taiwanese technicians estimate the costs of pro-
duction as follows, assuming that all labor is worth 150 CFA francs
per day:

Costs of Production
(CFA francs)

saed (60 kilograms 2% LO CFA francs 2,100
per kilogram)

fertilizer 12,350

insecticide ~nid fungicide 3,000

labor

11,250
£9,000 ($236)

#In an effort to make this calculation comparable to those for Ivory
Coast, we have omitted depreciation of tools (2,000 CFA francs), taxes
(2,500), and post-harvest labor (25 days or 3,750).
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A1l of these factors conspire to raise costs. If the farmer succeeds in
raising four metric tous per hectare, the return to the irrigation
invastment and to his management will be $68 (17,000 CFA francs) if his
paddy sells for the official price of $76 per ton (19 CFA francs per
kilogram).

However, even government corporations buy paddy for as much as $00 per
ton (25 CFA francs per kilogram)and Taiwanese technicians estimate that
paddy will bring up to $1LO (35 CFA francs per kilogram). At these
rates, the returns would be 11,000 or 81,000 CFA francs per hectare
($16L or $32L).

In most cases, the reservoirs on Taiwanese projects contain enough water
to irrigate two crops. Assuming that one hectare of land yielded four
metric tons of paddy in the first crop and three in the second, and that
it sold for 25 CFA francs per kilogram ($100 per ton), the return on one
hectare would be 57,000 CFA francs ($228).

In other words, the current costs of producing irrigated rice are about
$59 per ton for the first crop, $672 per ton for the second, or an
averaga of $63 per ton for the two. This does not include drying and
threshing, nor does it include any investment costs. At the official
government price for paddy ($76 per ton), this is baraly economic. At
the $100 per ton tha farmer can probably get for paddy, it is more
profitable for him, provided he receives the developed land free. The
cost of developing irrigated land is extremely high. Valleys are
shallow, dams large per unit of water retained, evaporation high, and
soils are porous so that most canals have to be lined with cement
(which is quite expensive).

The Taiwanese projects at Boulbi (80 hectarss) and Louda (300 hectares)
take advantags of existing dams which were previously unutilized. Never-
theless, the irrigated project of Boulbi cost the Taiwanese L62.000 CFA
francs per hectars ($1,15L). In the Kou Valley project (1,200 hectares),
where the Taiwan Mission is starting from scratch but where constant flow
makes a retaining dam unnecessary, the estimated development cost 1is
1.080.000 CFA francs per hectare ($2,700). Of this fizure $327 per
hectare is for cement alone (5.8ly tons per hectare at 14.000 CFA francs
per ton ($56 per ton) and $720 per hectare for labor. Almost ail work

is to ba done by hand; there is little clearing involved. Thera

figures include all land development costs except a projacted $L,200,000
worth of World Food Program food to be given to the workers over four
yaars and, of course, the settlement costs. If, for accounting purposes,
these costs waere to be paid back over ten years--our assumption for cost
of prepariig irrigated land in the Ivory Coast--no return at all would

be left to management.

As far as the individual farmer on a Taiwanese project is concerned,

land-preparation cost need not be considered. It is paid by Taiwan
technical assistance.
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Land is distributed by the government. A fair mimber of the farmars
appear to be civil servants or town dwellers who hire their labor.
Their returns per hectare would be as indicated above.

For those farmers, however, who would do the work themselves, the
calculus would be different. Using the same assumptions as before
(including a paddy sale price of $100 per metric ton), we can subtract
their cash outlay from total income and divide by the number of their
days of work. This gives us return to labor, management, =and the
investment in land preparation per day of work. For a first crop of
four metric tons, this figure would be $1..20; for a second crop of

three and one-half metric tons, it would be 83 cents. If the state
gives the farmer his rice paddies, then his labor and managemant are
gatting him more than he would have made by taking an unskilled job,
even after making allowance for additional labor in drying and threshing.
However, lhis advantage is strictly marginal for the second crop. Morae-
over, if the farmer has to participate in the development of the irri-
gated land, as he doas under the SATE. method, his returns are still
lower; he may be tempted to take an unskilled job in a coastal city.

Are the develcpment costs of irrigated land in tha Talwanese projects
typical for UpperVolta? It is difficult to say since there is little
irrigation, but they probably are. The construction of a dam and the
major irrigation and drainage canals, (but without secondary canals and
land leveling or clearing) at Mogtedo cost 150.000.000 CFA francs or
$9,200 for each of the sixty-five hectares that can be irrigated. The
Deputy Head of the Rural Hydraulic and Construction Service estimates

the cost of developing one hactare of irrigated land at $1,000 to $2,000.

Nevertheless, there may be opportunities for aeconomic expansion of
irrigated agriculture. In the last two decades, French and Furopean
Economic Community aid have constructed over seventy dams around the
country. The water retained in these dams is not now used and the flood
plains are not irrigated. Yet, they might be used.

However, the Taiwanese experience indicated that building canals,
bunding, and draining are expensive in themselves.

At Loumana, west of Banfora, the dam and major canals and drains are
already built for an irrigavle plain of 1,600 hectares. At the Niéna-
Dionkélé plain on the Malian border, described above, it might be much
cheaper to achieve water control. At outlet dam and drainage canal have
been constructed for $300,000. It has been estimated that construction
of four dams to control inflow plus construction of major canals would
cost 800,000,000 CFA francs or $240 per hectare.

Moreover, if some way could be found for increasing returns from swamp
rice and improving the odds of getting a decent crop without complete
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water control, a great many floodplains might be brought into pro-
duction quite economically.

Disease and production costs

The working efficiency of the population is obviously cut down by
disease. Malaria is endemic and schistosomiasis common. The effects
of these diseases were discussed in the Ivory Coast section.

The most serious diseass affecting rice production in Upper Volta is
onchocerciasis or river blindness. People simply do not produce rice in
areas where it is common; they move out. A larges and potentially fertile
area suitable for rice-growing, particularly the river valleys of the
southwast, is uninhabited because of this disease. Re-establishment

of habitation, hence of rice culture, in these areas depends on control
of onchocerciasis. Just before our visit to Upper Volta, a group of
axparts and represantatives of countries with onchocerciasis problams
met to discuss this control. It was impossible to estimate the costs of
control. Program expenditures would have to go on indafinitely to pre-
vent re-infestation. Experts agreed that active cooperation of all thse
governments in the region is required before a program can succeed.

Even if control of tha disease turns out to be economic (and the value
of poiantial rice production in the effected area would enter into the
calculation), lack of intergovernmental cooperation seems to preclude
any successful effort in the short-run.

Production services

Government revenuss do not cover current expanditures in Upper Volta.
Any investments in agriculture and any services to rice farmers
inevitably result from foreign assistance in one way or another. Since
rice is a minor crop, it has attracted little interest, except for the
Taiwanese program. IRAT provides small quantities of improved seed
for sale at $80 per ton. The agricultural parts of the country have
been divided into twelve ORDs (Organization for Rural Development). The
government has found donors willing to provide the encadrement for nine
of these. The ORD of Banfora distributes improved rice seed and a
disinfestant for treating seed; it also performs a role in rice
marketing (see below). '

ORDs have not yet been organized for Bobo-Dioulasso and Gaoua/Diébougou,
two of the country's most important rice zones; government agricultural

services are rudimentary in these areas. The government has been unable
to coordinate the efforts of a variety of foreign donors.

There are no govermment programs to provide rice farmers with fertilizers,
insecticides, or small tools. A Western-style sickle is widely employed
in Upper Volta.

A great many farmers have donkeys (178,000 reported) and quite a few

of them are used for draft purposes. Approximately 8,000 pull-type
cultivators (houe manga) are in service in the central part of the
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country; these werse distributed by SATEC as part of its campaign to
increase cotton production. The cultivator has a small wheel in front,
three or more shovels, and is equipped with two handles for the operator
who walks behind and guides it. It can be pulled by one donkey. It is
sold at $42 (10,500 CFA francs) by SATEC on a five-year credit schema.
Unfortunately, SATEC has been able to collect on only fifty percent of
the loans. The rig includes harness and interchangeable shovels. It
may be equipped with a simple six inch mold board plow or with a seeder
for planting small grains (corn, sorghum, millet, cotton, peanuts). We
did not see animal traction being used in rice culture.

Marketing

Foreign trade

Exports of rice are now forbidden in view of the expected national food
shortage resulting from the 1967 drought.

Some rice imports come from Ghana and also Mali in small lots. Aware
that it is unable to control this commerce, the government has exempted
all such imports in amounts of 20,000 CFA francs ($80) or less.

Large-scale imports are subject to government authorization. At present
world prices, transport costs and import duties keep the price of im-
ported rice above that of the local product, except perhaps in times of
shortage. During our stay, imported rice cost at least thirty percent
more than the local product, though it was also whiter. Presumably,
should world prices fall, the government would limit issuance of import
authorizations to keep imports from replacing local rice.

Importing oparations then follow normal commercial channels. This is
also the case for SOVOLCOM (the government marketing company) imports,
which ars carried out by one of the large, foreign commercial firms.

Imported rice contains about 25 percent brokens. The most recent price
of rice to SOVOLCOM delivered by rail to Ouagadougou 52.27 CFA francs
per kilogram ($205 per metric ton). This includes a freight charge of
about 17,100 CFA francs per kilogram ($69 per metric ton) for rail
transport of 1,140 kilometers from the port of Abidjan. When the duty
of ten percent, the import tax of four percent and the statistical tax
of one percent are added, this bacomes 60 CFA francs per kilogram. In
principle, paddy imports are subject to additional tazes: ten percent
development, one and one-half percent subsistence tax. However, paddy
imports come exclusively in small lots which are duty exempt. The retail
price is &5 CFA francs per kilometer ($260 per metric ton).

In 1967, Upper Volta importad 3,626 metric tons of rice worth
154,855,800 CFA francs ($620,000). Nearly one-third of this, 1,100
metric tons, was handled by SOVOLCOM. Almost all of imports wers
twenty-five percent brokens; the luxury rice market is very small indeed.
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Marketing local production

There are no reliable national estimates of the amount of locally
produced rice marketed. It is cartainly higher in areas where rice
growing has been introduced recently than in areas of traditional pro-
duction. A study of the Ouagadougou area by SEDES, a French development
firm, in 196l estimated that seventeen percent of the rice produced in
the region went to seed and losses, twelve percent was marketed outside
the circle of production, thirty-three percent was commercialized
within the same circle, and thirty-eight percent consumed on the farm.
The national figure for on-farm consumption must be higher.

Pricas

The market for the farmer's rice in Upper Volta is very uncertain.

The govarnment has established a producers' price of $76 per metric ton
(19 CFA francs per kilogram) of paddy, but cannot enforce it. SOVOLCOM
reports that it must pay from $L to $100 per metric ton (21-25 CFA
francs per kilogram) if it wants to buy any paddy at all, although

the paddy must be deliverad to one of its twenty collection points.

While all buying of agricultural products from the farmers is now
supposed to be handled by the ORDs, these do not exist yet in saveral
ragions and are functioning only partially in others. Moreover, rice is
not a major crop and, hence, not the primary concern of the ORDs. In
many villages, the situation is probably similar +to the one found by

the 196l SEDES study of the Ouagadougou region. Then, paddy prices after
harvest averagad 22 CFA francs per kilogram on rural markets, ranging
from 17 to 32 CFA francs. During the pre-harvest famina, they averaged
30 CFA francs per kilogram ranging from 21 to 4O CFA francs.

Because of the imperfections in the government buying system, most
farmers are simply not able to sell to government organizations. Since
private commerce tends to avoid the worst tracks, many villagas
allegedly cannot sell their produce at all unless they are prepared to
transport it themselves. Some we met on main roads preferred to bicycle
their excess paddy to the nearest market town to sell it themselves.

The government price is not announced until after the harvest.

Milling

Most of the rice marketed in Upper Volta is probably hand-milled or
rough-milled by small machines. These machines ars found in many
villages and serve principally to mill scrghum. There is no way of
knowing how much paddy is treated in these ways and marketed. Since the
country's one large mill is operating at a fraction of capacity, the
hand-millers and small mills must be competing effectively.

The mill at Sisalia, just south of Bobo-Dioulasso, is operated by
SOVOLCOM. Tt has a capacity of about L,000 metric tone per year, but
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processed only about 1,000 motric tons in 1967. The mill has parboiling
facilities, but they have bean broken for some time. The government
rgcaeived an attractive offer from an Italian firm to build and finance

a new rice mill in the capital, but wisely refused the offer until
existing facilities can operate at capacity.

Bacausa of the heterogenasous character of paddy received, the Sisalia
mill turns out a high percentage of brokens, which can bs sold only with
difficulty at the official price and only in the Bobo-Dioulasso area.
Head rice is of low quality and contains quite a few stones. Out-turn
from a ton of paddy bresaks down as follows:

hulls, atc. 200 kg.
bran 120 @ 5 CFA francs 600 CFA francs
per kg.
milled rice with
25% brokens 500 kg.# @ 50 25,000
other brokens 180 @ 35 6,300
31,900 ($128)
less price paid per ton of paddy
delivered to mill 25,000 ($100)
less cost of operating mill. 5,000 ($ 20)
Margin 1,900 ($7.66)

% People at the mill thought out~turn of head rice was 62-69 percent.

But this "margin" must cover the cost of transporting the milled rice and
retailing it. 50 CFA francs for rice ($200 per metric ton) and 35 CFA
francs for brokens ($LLO per metric ton) are the prices in SOVOLCOM's
ratail twenty outlets, not at the mill door. Whan we also take into
account the fact that SCVOLCOM buys some of its pzddy outside the region
and transports it to Sircalia, getting it there at a net cost of more

than $100 per metric ton, it is not hard to see why the operation loses
money.

Sisalia's only competitors for the white rice market are imports and the
product of the small Taiwanese-made rice mills located at Taiwanese
projects. The out-turn of the latter is much higher than Sisalia's,
partly because they receive uniform paddy from the projects' fields,
part because they are inherently better machines. One machine can
process 700 kilograms of paddy per hour into brown rice and can polish
a part of that into 120 kilograms of white rice per hour.
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Egrboiling

To our knowledge, parboiling is not practiced in Upper Volta.

Transport

Getting rice to market is a major problem for all Voltan rice growers
except those around the major towns. Since the country is so poor,
there is less to transport. The commercial trucking system is much less
articulated than in the Ivory Coast. A very high percentage of roads
must be classed as simple tracks. There are no paved roads. Conse-
quently, the cost of transport, when available, is very high.

Until the ORD's agricultural-product collection system really begins to
function, there will be no cheap way for the isolated farmer to get his
rice to market. If and when the system begins to function, it will still
constitute a government subsidy to isolated farmers, thus a social
change. Unlike the Ivorian government, which is easily able to bear

this change by subsidizing SATMACI, the Voltan government cannot easily
support this expense.

The official price of Transafricaine, the country's largest road trans-
porter, is six cents (15 CFA francs per metric ton per kilometer) along
the major roads. The cost by train, decisive for foreign trade, is also
fixed at 15 CFA francs per metric ton per kilometer by collusion with
Transafricaine and other major transporters. Where the client can
assure that the truck will return full, apparently the price can be
reduced to L.L-4.8 cents (11-12 CFA francs per metric ton per kilometer),
which is also the average price charged by African truck owners. There
are probably too many of the latter for the amount of business, and this
rate may be below their real operating costs. Many are being forceu out
of business. SOVOLCOM has a contract with a private trucker to move its
produce over all roads linking its twenty stores (thus the major roads)
at 15 CFA francs per ton per kilometer whenever it can assure a full
fifteen-ton load; for smaller loads the price rises to about ten ccits
(25 CFA francs) per ton per kilometer for five tons.

Some of the major roads are little better than tracks. However, the
price of transport over back roads is higher. This is reflected in the
amounts that the ORDs must pay to contract with private truckers for the
collection of agricultural products. The Koudougou ORD was criticized
for estimating that the metric ton per kilometer cost of such transport
was ten cents (25 CFA francs). However, that figure may be too low.

T"he Banfora ORD pays a private trucker 20 cents (50 CFA francs per ton
per kilometer)to visit each village and collect agricultural products.
Tt is convinced that the operation would be more costly with its own
trucks.

Tn an effort to improve the transport network and lower costs, the
government is now studying the creation of a national transport
company (TRANSVOLTA), which would be a mixed enterprise with participa-
tion of the government, the Transafricaine, and smaller truckers. If

189



properly organized and managed, such a company might reduce road trans-
port costs. An improved program of road maintenance would also reduce
costs.

Storage

A recent government survey of every silo, hangar, and warehouse in the
country indicated a total capacity of 11,700 metric tons. Not all of
these facilities are in good repair; the study also estimated that it
would cost about $,000 to fix up all but a few.

This capacity, of course, is for many things besides rice. The SOVOLCOM
stores a few hundred tons of rice in the Sisalia factory in bags and
rents bulk storage in Ouagadougou. It feels that efficient, modern
storage facilities would help reduce its costs.

The Entente Fund is studying a project to stabilize staple food prices
in the area by increasing storage capacity and stocks. It is not
apparent that storage capacity is now a major bottleneck in rice pro-
duction. A definitive judgement on the matter would require expert
study. We do not know what the extent of losses during storage might be,
but some insect damage could be seen at Sisalia. Some farmers fairly
near markets store rice, usually as paddy, in mudbrick granaries or in
their houses, selling it as they need cash.

Services
Research

Several stations are maintained by IRAT. One is at Kamoinse, near
Ouagadougou, where pure seed stocks were formerly maintained. The same
work is now done at Saria, also near Ouagadougou. A station also exists
at Farako-Ba, near Bobo-Dioulasso, and another at Mogtado, east of
Ouagadougou, where work is being carried out on irrigated rice.

Most of the work is of a theoretical nature. There is not varietal
development work. There are no crop rotation trials involving rice.

A number of varieties have been studied in the past and their relative
productivity is well known, but only under station conditions.

There are two French agronomists, one Swiss hydraulic engineer, and
several local staff of the "conducteur" level. Staff varies from year
to year. There is a noticeable lack of coordination between research
and extension, even when the two are working in proximity.

TRAT has selected and recommends the following varieties:
1. Dissi 52/37: 1L0 days, originally from British Guiana,

tillers well, tall (1.3-1.5 meters), resists variations in
water level, shatters easily, productive (station trials of
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up to six metric tons per hectare, with an average of about
four metric tons per hectare).

2. OSintane Diofor: 120 days, Senegalese variety, valuable for
regions with a short rainy season, short-strawed (rarely more
than one meter), responds well to fertilizer, is relatively
productive. Station yields have reached 3.5 metric tons per
hectare with an average of about 2.6 metric tons p2r hectare.

3. Gamb aka: 150 days, originally from Gambia, the most widely
planted variety in Upper Volta, tall (1.2-1.3 meters), shatters
easily, average station yields are l;.1 metric tons per hectare.

L. Fossa: 130 days, a rather special variety in that it will not
tolaerate flooding or dry soils. The water level must be just
below the surface. Ii is very easy to hull by pounding in a
mortar, and this characteristic is one of its chief advantages.
It does not tolerate transplanting, it tillers poorly, it does
not shatter, and it requires good soil.

The Taiwanese mission is apparently putting all its effort into propa-
gating IR-8, since it performs better than the Formosan varieties. It
has shown characteristics in Upper Volta similar to those reported for
the Ivory Coast.

IRAT uses oniy nitrogen in its plots, and maintains that, though soils
show analytically low levels of potassium, there is little yield response
to applications of potassium. Phosphorous is regarded as being necessary,
but IRAT has not yet formulated recommendations. It carries out no
fertilizer trials.

Urea is the chief form of nitrogen available. Calcium bi-phosphate and
potassium sulfate seem the only available forms of phosphorous and
potassium.

Fertilizer is greatly needed. We saw deficiency symptoms, particularly
of nitrogen, in all of the fields visited except those of the Talwanese.

Herbicides for weed control are not being used or recommended. No trials
on herbicides are being carried out.

Insects are recognized as being a serious problem, particularly in
irrigated culture and with the newer, more productive varieties. Only
the Taiwanese have a well-developed insecticide program. Even they are
not sure which insects they are treating but, with broad-range insecti-
cides, they seem to be preventing insect damage.

No research is being undertaken on insect control.

IRAT has no soil research program, nor indeed any laboratory facilities
for one. This work is carried out by ORSTOM, but time did not allow a

191



visit to their facilities nor a discussion with their staff. There is a
dearth of literature on the soils of Upper Volta.

There appears to be no work underway at present on the diseases and in-
sects affecting rice. The Plant Protection Service is largely an
administrative entity. There seems to be little or no coordination be-
tween this service and other agencies. The Director of IRAT, for
example, did not know which insects were decimating his rice plots, nor
did he know to whom to go for help.

Insects do seem a serious problem, particularly in the cultivation of
improved varieties. There is no evidence of any research being carried
out on these problems.

Extension

The density of coverage by extension workers varies widely between Upper
Volta's regions, largely depending on whether the region's ORD is
functioning yet or not. In agricultural areas, there seems to be one
extension agent for from 3,000 to 6,000 of rural population. In many
areas, rice is a very minor crop. Extension workers knew little about
it and were concentrating on other things. In the Banfora ORD, however,
where rice is more important, an energetic young Voltan had worked out a
simple rice extension program for his agents. A1l of these agents were
agricultural generalists.

About 300 farmers are receiving help from Taiwanese technicians, on
whose projects they grow their rice. As previously mentioned, one
SATEC technician and five agents help a lesser number of rice fammers
al Mogtedo. The SATEC rice specialists would like to have the ORDs of
Ouagadougou and Koudougou (those staffed by SATEC) designate a small
number of extension agents for special training in rice. So far, he
has not succeeded.

Extension efforts dezling with swamp culture, such as those in the
Banfora ORD, are handicapped by the fact that research has not yet
figured out a very reliable way of improving swamp culture.

At present, all government training of extension workers and super-
visors is conducted at Matourkou, just south of Bobo-Dioulassa and
adjacent to the rice mill and IRAT station. This school was started in
1963 and is supported by the Food and Agriculture Organization of the
United Nations. Extension agents are recruited from primary school
leavers (CEP) and given a nine-month course. The school is turning out
sixty-six this year; its capacity is ninety. Supervisors are recruited
from pupils who have had eight years of schooling (brevet) and given a
four-year course, one year of which is spent working ir a village. At
present, the school is turning out about twenty supervisors per year.
The training seems to be good and well organized, though possibly
insufficiently practical.
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SATEC and CFDT train most of their extension workers themselves. There
are differences of opinion on the relative merits of their training and
that of the Matourkou school. SATEC had given more thought to training
in extension methods than anyone else we met in the region. SATEC
trainees were learning about audio-visual techniques and about how to
relate to villagers.

Bxtension agents get starting salaries of about 6,500 CFA francs per
month ($312 per year) while in training, including an allowance for
housing and a bicycle. Afterward, tlnheir average salary is 10,000 CFA
francs per month ($480 per year) including allowances, and can go as
high as 11,000 CFA francs per month ($672 per year). Supervisors, who
become civil servants, start at about 15,000 CFA francs per month ($720
per year), including allowances for housing and a motorbike, and can
work up to about 20,000 CFA francs per month ($960 per year). These
salaries are high in rural Upper Volta.

Only a small portion of the training of agricultural agents is davoted
to rice.

Upper Volta has a severely limited education budget and is far from able
to accommodate its primary-school-aged population. Schools of rural
education have been created with assistance from the European Develop-
ment Fund to accommodate some of the many children who have had no
chance to attend primary school. These train teenagers for four years
in literacy and farm techniques. The course includes a lot of practical
work. At least one such school is sending its pupils to learn rice
growing from the Taiwanese at Louda.

The Director of Agriculture in the western region has recuperated facili-
ties from an abandoned agricultural school at Dionkele to establish a
two-year school for graduates of the rural-education schools. With an
annual budget of $4,000, this school is providing training in rice-~
growing and animal traction. It is hoped that the graduates will take

up rice farming on the Dionkele-Niena plain.

Suggestions for Improvement

Local needs

Because of its severe foreign trade deficit, Upper Volta ought to attach
considerable priority to achieving at least self-sufficiency in rice.

Although no more than informed guesses are possible, it is probably that
Voltan rice consumption is increasing at only about four percent per
year, about double the rate of population increase. Since no economic
growth is now taking place, the additional two percent is due to a
limited amount of urbanization and secular switching from other staples
to rice, but is not a response to rising incomes per head.
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The completion of the Taiwanese project at Louda will bring eighty more
hectares of irrigated rice into production next year; that of the Kou
Valley project, 1,200 hectares by 1972. If one crop yielding four metric
tons per hectare were grown on these lands, which seem likely, the
output. would nearly equal Upper Volta's present rice imports. A second
crop of three and one-half metric tons per hectare harvested on these
lands alone would about equal the increase in Upper Volta's demand
between now and 1572, assuming a four percent annual growth in con-
Sumption and an increase in other local production parallel to the
increase in population (two percent). Therefore, assuming that the
Taiwanese projects are carried forward Ssuccessfully, only a modest ex-
tension effori should be required to achieve self-sufficiency in rice by
1972. TImports between now and 1972 might be reduced if improved road
maintenance, organization of transport, or support of higher farm prices
for paddy produced a corresponding increase in traditional production.
An increased extension effort ought to be able to produce the same re-
sults. After 1971, barring the initiation of additional, large irriga-
tion projects for rice, increases in consumption would have to be met ia
this way.

1972 and after

Barring unforeseen developments, such as the acceleration of economic
growth or a drop in the retail price of rice, Upper Volta's rice con-
sumption needs should take care of themselves by 1972. But, what will
happen after that, and ought Upper Volta to be thinking about rice
exports?

In the southwest, Upper Volta has an abundance of land suitable for rice
culture. Clearing represents no great expense. Though soils are poorly
drained, they are otherwise excellent for rice production. A number of
dams which are already built may have irrigation possibilities. Some
local varieties are quite good, though IR-8 looks more promising if
there are no problems of consumer acceptance.

On the other hand, rainfall is erratic enough to make swamp culture
risky. Little research has been done on swamp culture, though yields
may be doubled by weeding, timely and corvect planting, and improved
water control. Irrigation is expensive because cement is expensive,

the evaporation rate is high, and valleys are flat. Finally, the rice
farmer lives in an enviromment where production inputs arc expensive and
the market for paddy is uncertain. Rice production for market is less
lucrative than in the Ivory Coast, for example. But, then, the Voltan
farmer is poorer and does not have the profitable alternatives which his
southern neighbors have.

After 1972, Upper Volta will probably have the same need for foreign ex-
change, and therefore, for rice self-sufficiency. How should production
be expanded by four percent per year to keep up with internal demand or
possibly by more to generate exports?
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It is impossible to say, at this point, whether the country should con-
centrate on increasing production of swamp rice or of irrigated rice
fonr years hence. Under present economic constraints, investment in
irrigated rice land is not justified by the return (but, of course,
foreign gifts should be welcome if it is that or nothing). However, it
is possible that rice paddies might be developed more cheaply near ex-
isting dams or existing works such as Dionkele and Louman:.

Additional swamp land similar to that now used to grovw swamp rice is
available and accessible. Iither better market incentives or better
extension might generate a major increase in swamp production. Hope-
fully, by 1972, Upper Volta should begin to benefit from regional re-
search efforts. We may know more about how to grow rice cheaply without
complete water control.

Eggorts

Upper Volta's geographical situation precludes exports unless costs of
production can be lowered. The nearest major export market to the
Sisalia mill is Abidjan. At present, it costs six cents (15 CFA francs)
per metric ton per kilometer to ship in bulk by rail from Bobo-Dioulasso
to Abidjan. At this high rate, with the price of imported rice after
paying the equalization tax at Abidjan at $194;-8 per metric ton and
transport costing $56 per metric ton, milled rice Gwenty-five percent
brokens) would have to leave Bobo at $138-42 per metric ton. At present
milling rates and present prices at which the SOVOLCOM can sell the
extra brokens and bran, the mill would have to be able to buy paddy at
from $76.60 to $78.60. (See Appendix.) This is more than the present
"official" price at the farm, but less than the $100 per metric tons
which SOVOLCOM now pays for paddy delivered to Sisalia -- a price which
creates so little interest among farmers that they deliver less than
one-quarter of the mill's capacity. The mill would be exporting its
milled rice at the price SOVOLCOM now gets for brokens. This also
assumes that Ivory Ccast would waive the equalization payments for
Voltan rice, which it probably would no do if it attained self
sufficiency.

The transport cost of getting Voltan rice to other West African markets
is higher. Transport from Bobo to Monrovia would probably cost at

least $70 per metric ton; to Dakar (whether via Abidjan and ship or
Bamako and rail) from $80 to $90. To make such exports possible, local
costs would have to be reduced accordingly. First, Voltan farmers have
to supply local needs at existing cost possibilities. Then, relatively
modest cost reductions might make Voltan rice competitive in neighboring
markets. provided the latter would grant it the same protection they
accord local rice, and that Volta rice would be of good enough quality
to compete there. Such cost reductions might come 1) from lower rail-
transport rates, 2) from delivery of more uniform paddy to the mill,
hence higher out-turn of head rice, 3) from better oneration of the mill,
or L) from willingness by the farmers to deliver more paddy at a lower
price because of technical improvement.
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Specific suggestions

1.

A survey should be made as soon as possible of existing dams
and water control works and their possibilities for Irrigated
rice production, with an eye to cost. Perhaps, the Taiwanese:
teams could undertake this task; their competence in the matter
is undeniable. The Dionkele-Niena plain is already being

 investigated by Porter, International under contract with the

Agehcy for International Development. No new and substantial
effort should be underitaken to increase irrigated rice pro-
duction prior to completion of such a survey.

The present agronomic research organization is inadequate to
the country's needs, but it is the best the country can afford.
Like the Ivory Coast, Upper Volta would benefit from the
regionalization of research.

SATEC's efforts to expand rice production involve little cost.
Most of them are now being expended in a region where little
rice is grown. They should be extended to the rice area of

the southwest. SATEC's experience and ingenuity in extension
techniques might be incorporated into a regional rice extension,
training program.

Upper Volta has no development interest in increasing con-
sumption while there are rice imports. Therefore, the

SOVOLCOM and +ue ORDs should charge enough to have their

rice operations break even. If necessary, the tax on imports
could be adjusted to prevent competition with the local product.

The town of Bebo-Dioulasso is in the middle of the rice-pro-
ducing region. It has an agriculiural training school, a small
research station, a fammer-teacher training school, a disease
research center, international air service, and will soon have
a huge Taiwanese irrigated-rice project nearby. Upper Volta's
needs do not justify cevelopment of the potentialities of this
cluster for rice research and training; its budget will not
permit it. However, within a regional context, the Bobo
cluster could have possibilities.
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