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IlìftÌMlttl 
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for oropo grown in tho oountry f 
Stttdiod tho infroatraoturo oziaiinf and rtquirod to tho ftrtlliaar 
di otri but ion to tho faraoni 
Frapoaod oultablo looation whoro fortiliior plant eoald ho «otabliaa«4| 
•otabllahod tho «titania o opacity for hulk biondini and banjâRf 
plant and ita viability for invoataont in Harm Loonoi 

inod pomihllitloa of rational oo-oporaA.lon and fuantltloo of 
fortiliior« whloh oould ha osportod. 

Tho ariDO «sport fratofully aoknowlodfoa tho anal at ano« aid 
•f tho »nirtry of Agrlealtnr« and Forortry and tho o«-op«r«tloa 
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Sierra Leone like all West African countries has a basically 

agricultural economy.    Although agriculture is    only the seoond largest 

productive sector,  (the mining sector being the first), about 7556 of 

the population of Sierra Leone is engaged in agriculture.    Agriculture 

in Sierra Leone íB generally based on traditional farming système which comprise only 

man,  a few tools and animals,  land, labour and self-produced seeds which 

are the main inputs.    Modern inputs are little known. 

The foodcrop    oriented agriculture is hardly able to match the 

increasing requirements of a fast growing population.    Rice is the dominant 

crops and the country's staple fooD, and rice production is far below rice 

consumption. 

Government agricultural policy aias to reach self-sufficiency in rice 

and other food crop production and develop export-oriented crops generating 

of foreign exchange.    The Ministry of Agriculture and Forestry has stressed 

the importance of intensive, modern agricultural development using scientific 

methods of cultivation. 

Fertilizer use expansion is the first target of this policy. 

Fertilizer use is determined by; fertilizer and agricultural product prices,adequtats 

information provided to farmers; and    allowance of sufficient credit. 

According to this agricultural policy, the Government has given to the fertiliser 

mixing and bagging plant high priority. 

The establishment of a 10 tons/hour capacity mixing and bagging plant 

seems to be adequate and will supply Sierra Leonean agricltural requirements 

for at least 10 years and reduced fertiliser price on internal market. 

Conclusions 

Although the level of fertiliser use in Sierra Leone is still low, the 

potential market is much higher than the present consumption, and as 

the Government laid more emphasis on intensive    agriculture development 

necessity and started the promotion of agricultural research to improve 

crops yield and to reach equilibrium between food crops production 

and consumption as to develop exportation oriented crops;  it is expected that 

for next years fertilizer requirements will increase strongly, especially 

if farmer can get fertilizer materials of the right type, at the right time 

and at a price which will not be prohibitive.    It seems reasonable to assume 

that fertiliser requirements will reach at least 19,000 metric tons in 198I 



•^" 

r -3- 

and hence will increase 12'/' per year. 

There ì.B a market large enough to  justify the establishment of 

a mixing and bagging plant.    This is the simplest way of making a start 

in the fertilizer industry;  import  solid bulk fertilizers and set up 

facilities which blend nitrogen,   phosphate and potash fertilizers and 

bag them to produce a wide range of mixtures for the national market. 

This plant  is not too much expensive, of relatively low technical 

complexity;  it requires few skilled people and has a large production flexibility. 

It will permit to acquire gradually the necessary technical, commercial and 

management experiences in fertilizer industry. 

Bulk blending and bagging plant can produce snail quantities of any 

mixtures required to suit varying farming conditions for which it would 

be uneconomic to import and the bulk blending and bagging plant can also 

bag straight fertilizers if demanded.    It will help to ensure that an 

agronomically right and productive balance of nutrients will be maintained. 

Lastly, beside all these advantages, it is obvious that the fertilizer 

industry installation should help to develop and improve the local 

infrastructure,  transport, storage,  and marketing infrastructure,  as well as 

applied agricultural research and extensive services.    It should also 

stimulate fertilizer use and increase agricultural productivity. 

Rtoo—ndations 
1. It is recommended to set up fertilizer bulk blending and bagging 

facilities in Sierra Leone where agriculture is a national priority and 

there is no doubt that the plant installation will be very profitable for 

the country. 

2. It is recommended to find outside assistance for financing. 

Th« factory coat ha« bean «stia at ed at La. 1,530,600 froa v±ioh about La. 715,500 

corresponding to imported equipment should be paid in foreign currencies. 

Working oapital which is a part of the total investment amounts to Le. 826,173 

from which about 88$ corresponding to bulk imported fertilizer materials, 

c.i.f. Preetwon would have to be financed in foreign currencies. 

Civil works, and building oould be financed in national currencies. 



»reign currencies - Le. ?15i500 • 727,S?0 . Le. 1,443,370 

( 
letional currencies- u.     913,403 

3. te eoon M the decision to go ahead with the projeot would have 

%MA taken, it la reoosaended to have expatriate ««port aoeistaMe 

necessary for the following stops to bo iaplenentedt 

a. Stat« definitively the right locationi 

b. Preparo a tender apoeifioation for inplenentatloni 

o.     Send the tender apooifioation to a faw engineering oonoarna 
specialised in fertiliser technologies; 

d.     Offer analysis for the proposals) 

a.     Ohoioe of the contractor; 

f.     Contract preparation. 

4. Training abroad is not necessary. 

Loeal training is reooasended during- plant erection and foreign 

expert masi stance is also reoosaended for a 2-etonth period at the 

plant operation starting in order to ooaplote local training. 

5. It is reoosaended to consider the establishment of fertiliser 

facilities in the franework of a union project between the two 

governments of Sierra Leone and Liberia, that would increase the feasibility 
of the plant ar*i J*ne viability of the investment. 

6. An area near the port of Freetown i a reooanended aa the aost aitteatë 

looation to eatabliah fertiliser production facilitiea.    It would «void 

expensive storage on the port and difficult transportation of bulk Materials 

on • long distance which otherwise should oauae expenaive loaaea. 

7. It i a reoosjsended that the Ooverneent of Sierra Leone requesta WHO 
to proceed with implementation of the fertiliser project. 



T^" 

-5- 

Sierra Leone, eovering an ara« of 27,925 «quare allea (73,326 k»2) 

ii situated on th« west ooast of Africa.    It ia bordered on the north 

and north east by Guinea and on the south east by Liberia.   It haa 

210 aila ooaaiiline along the Atlantic Ooean which oonatitutea tha oountry1s 
waatarn boundary. 

Sierra Leone consists of four broad regions; the Peninsula Mountains, 
tha Coastal Plain, the Interior Plain and the Interior Plateau and 

hill ragion.   The four regions running north west to Bouth east are roughly 
parallel with the coast. 

The Peninsula Mountains are located near Freetown, the presant 

youthful topography, with its strongly disseoted mountain range rising to 

almost 3,000 feet (9OO m) is tho result of relatively recent uplift, 
poaaibly in Tertiary Tine. 

A number of platfoms have been carved into the mountain masa.    Hear 

the base of the mount ai n«, a number of raised beached are preaent 
that are part of the coastal plain. 

Th* Co—t»l Plain is a strip about 25 miles (40 km) wide adjoining 
tha ooast and parallel to it.    Most of it is less than 50 feet (15 •) 

above the sea level.    It is built up of marine, deltaic, and fluvial 

deposita of the Bullom series.    The topography is nearly flat with many 

swampa.    The coastal plain amy be subdivided into sandy beaches, ridges 

and lagoons, mangrove swampa, alluvial grassland flood plain, and raised 
beaches and ooastal terraces. 

*»• Interior Plain ia a atrip about 60 miles ( 100 km) wide parallel 

to and east of the ooastal plain.    It is an old, gently undulating erosion 

surface that riae from an elevation of 50 feet (15 m) in the west to about 

300 feet (150 m) in the east.    It is broken by a number of isolated hill« whioh 
are remaining from an earlier plateau. 

The interior plain contains many swamps, especially in the area known 

as the Boliland Ragion.    This area ia underlain by sedimentary rooks of the Bökel 

River Series and presumably was the site of a delta formed by the merging 

Nabole, Rakel and Pampen« rivera during a period of higher aea level.    The 

rivers have poorly developed flood plains at their preaent level.    However, 

river terraeea far above the preaent river level are quite extensive. 
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T,he Interior Plateau and Hm p«ff<n„   covers the eastern half of Sierra Leone. 

It consists mainly of elevated plateau country between elevations of 

1,000 and 2,000 feet  (300 and 600 m) but  includes numerous st.ep sided 

valleys and domeshaped granite inselbergs.    In the central area and near 

the Guinea border,  the Ting and  Loma Mountains rise above the main 

Plateau region with peaks higher than 6,000 feet  (1,800 m).    Most of 

the area in underlain by granite and acid gneiss,  although some smaller 

area, consist of basic schists.     The interior plateau and hills are 

separated from the  interior plain to the west by a rather sharp escarpment 

especially in the north,     farther south,   the escarpment  is much less 
clearly defined and more dissected. 

Climate 

Sierra Leone ha« a hot tropical climate with distinct rainy .„d dry ..uon 

Pour main type, of weather may be recognized. In the rainy Be„o„(November), 
thunder storms and squalls; and steady rains. 

In the dry season (December - April)  dry weather with high humidity 

and  short periods of dry weather with low humidity,  sudden drop in relative 

humidity from almost  100 / to sometimes as low as 20 jS can be experienced. 

Thi8 is caused by dry eastern or north eastern winds from  .he Sahara (Harmattan). 

The wet season ia more extreme in the coastal area with 120 to 200 inches 

(3,048 to 5,080 mm)or more of rainfall and least in the north with rainfall 

of less than 80 to  100 inches (2,032 to 2,540 mm).    The dry season is more 

severe in the north,  having less than 5 inches (127 mm)  of precipitin, 

and least in the central eastern part with 10 to  ,5 inches (254 to 38I mm) or more 
of rainfall. 

The intensity of the rainfall is very high.    For Bronthe a maximum 

daily reinfall of 11.68 inches (297 mm)  and for Freetown a maximum 

hourly rainfall of 5.91   inches (150 mm)  have been recorded. 

March and April have the hottest days with mean monthly temperatures 

of 86 F to 93 F (30°C to 34°C) near the coast and 93 to 99°F (34 to 37°C) 

inland.    July and August usually have the coolest days with mean monthly maximum 

temperatures from 81  F to 83°F (27 to 28°C).    Inland nights are coolest in 

December, January and February with mean monthly maximum temperatures as low as 

57 to 68 F (14 to 20°C).    Nightsare much warmer along the coast and 

reported mean monthly minimum temperatures range from 73 to 78°F 

(23 to 26°C)  with the coolest nights in July and August. 
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Huroan Qeorrry»^ 

The population is estimated at about 3 million including a few thousand 

Europeans,  Americans and Asians with an annual growth rate exceeding 

2.5,>).    Last national census was undertaken in December 1974. 

The population comprises some 20  tribes,   each with its own language 

and customs.    The main tribes are the Meitie in the south and the Temne in the 

north;  together they make up about 60% of the population.    There is  also 

an important Creole element, descendants of resettled families  from England, 

America and West Indies in the l8th century who reside mainly  in the Freetown 
area. 

The Meude and Temne  languages are widely  spoken,  but the majority of 

Sierra Leonean speaks Krio (a derivative of English)  as a lingua franca. 

English is the official  language. 

The population density which is about  107 per square mile  is the 

greatest  in the Western Area (over 250 per square mile)  but decreases to 

about 25 per square mile in the northern and eastern areas.    The population is 

predominantly rural. 

Freetown, the capital and principal city,  has an estimated population 

of about  300,000.    The other chief towns are Bo  in the south,  Materni  in the 

north and Kenema and Sefadu in the east. 

Economic and Social Condition» 

Sierra Leone is a predominantly agricultural country with 80>« of 

its population d«pending on farming and fishing largely of the subsistence 

variety for livelihood. 

Rice is the basic crop as well as the staple food of the country.=: 

Oil palm,  coffee and cocoa are the most important agricultural  exports. 

Although agriculture is the dominant sector of the economy,  it accounts 

for only 30 to 35$ of the Gross Domestic Product.    Mineral exports 

jleld the greatest revenue,  and in recent years,  dimonds, the country's 

most valuable product, have accounted for more than two thirds of total 

foreign earnings.    Bauxite and rutile are also mined. 



Two typ«s are reeogniied. 

1) River terrace soils along river barri» in the intarlar 

fornad to a large extent fro« gravai, free al Iteri»   aatarlal. 

Soae of these soils oan be flooded or beoome waterlogged during 
the rainy season. 

2) Ferrolitic soils formed an old upland erosion surfaces 

and steep hills.    These soils are acid,  low in water holding 
capacity and available plant nutrients. 

Usually the uplands are well drained and aerated.   The pi varies 
from 4.0 to 5.0. 

Inland valley swampsoocur at depressions of rolling uplands 

generally with narrow and winding strews at the centre of the svassi 

The swaaps are fomnd all over Ine oountry and are used for lowland 

rioe cultivation in the wet season.    The basic material is mainly 

oolluvium.    They are poorly drained and have a thick humus rieh 

surface layer clay and often high in iron which have been associated 
with tozioity problems. 

¡yj 

They ooour along the cost and in the mouth of oreeks ant rivers 

«hare a saline tidal environment is presenti the soils are frasi 
recent marine, eatuartne amd mater «mit water. 

Two types of mangrove trees are present, Risophora Raoemoaa and 
Avicenni a liti da. 

Risophora Racemosa ooours on soft fibrous muds that are waterloggad 
throughout the year.    Upon enpoldering and drying these muds may 

develop into very acidic sulphate soils. 

Avioennia litida ooours on firmar non fibrous soils that are 

antra sandy or somewhat better drained» such soils are not potential 
aoidic sulphate soils. 
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The Boliland ragion i« a swampy area in ih« interior plain 

«riiara ih« aajor rivers oroaa the sedimentary rooks of Rokol River 

•eriaa.    It is extremely flat or large saueer, shaped inland 

depressions usually supporting grassy vegetation.    Though this 

region is flooded in the wet season, the water depth varies largai/ 

within boliland soils and pose a serious probi sa of water oontrol. 

Pttgflooded grase lands 

Ths riverain grassland areas occur in southern Sierra Leone on 

the alluvial flood plains of the Wange and Sarra Rivers as they oross 

the ooaatal plain;  they are annually flooded to depth of 6 aetrea. 

These are young alluvial soils froa the Bullón series.   They have 

a thick dark hueñis layer and are ecidio (pH 3.6 to 4.2) to an 

extent that aluminium toxicity can be a serious problea in these Mils. 

Aartoultura in Sierra La—a 

Sierra Leone is predominantly agricultural oountry with 70JÉ 
of it« population depending on faming. 

Crop production is greatly influenced by disiate.   The dry season 

is shortest in the eastern section of Sierra Leone and this area is 

beat suited to plantation orops such as coooa, coffee, bananas and oil pala. 

Most citrus crops which go through an annual domanoy period oan be grown 

in areas where the dry season is more intensive.    The amount of sunlight 

is soaetiaes a Uniting factor in production.   Sugar cane for exaaple 

is considered a marginal crop in Sierra Leone beoause of inadequate 
sunlight. 

The principal orops grown in Sierra Leone are rice, oaasava, aalse, 

groundnuts, cocoa, oil pala, coffee and citrus. 

laSi 
Rice is the aost important orop grown in Sierra Leone and the whole 

fansing system ia revolving around it.    Rioe is the stasis food of the 

people in the count-" as it la a large part of the diet in West Afrioa. 

« 
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Traditionally rice ìB grown on the sloping uplands »diere 

shifting cultivation ìB more easily practised under native management 

systems.    On the more level and productive terraces alluvial  flood 

plains  and swampB,  the  sod of tall native grasses is very difficult  to 

destroy with conventional native handtools.    Development of these 

areas  for rice production depends to  some degree on mechanization. 

Tf minimum mechanization is available,  rice production is ideally 

situated to the coastal plains,  river terraces and boli lands. 

The bol i lands,  stream terraces and some inland valley swamps 

occur in large enough tracts to be suited to  large sea'e mechanized 

rice production.    Swamps floating and boliland rice yi ?lds are usually 

higher than upland rice yields. 

Practically all upland rice and as much as 60^ of the lowland 

rice is broadcast-seeded directly on the soil. 

Approximately 40$ of the swamp rice is established by seedlirjg 

transplants. 

Practically all rice is hand harvested.    Minimum mechanisation 

of rice production, therefore,  need involve only ploughing and preparing 

the better soils for rice seeding. 

Nfüe 

Maize production in Sierra Leone is steadily increasing and as 

the livestock industry develop, the demand for maize will increase 

further.    Maize can be grown on any of the more productive soils 

adequately drained.    Maize is usually grown either during the early 

or late part of the rainy season (seeded in May or seeded in September). 

Plantation crops 

Plantation crops such as oil pal», coffee, coooa and rubber are 

being grown on a wide variety of Sierra Leone soils.     Generally 

the limitation to   high plantation production is not  lack of suitable 

soils, but rather the climate.    The dry season is very intensive. 

Total rainfall during December, January and February seldom exceeds 

4 to 5 inches ( 100 to  125 mm)   and without irrigation crops suoh aa 

oil pain, coffee, coooa and rubber make no significant growth for 

three to five months of the jear, especially on upland soils, and 

oannot be produced competitively for the world market. 

More plantations should be established on the well drained 

better soils where irrigation is possible. 
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Citrus fruiti (or«««, gr«pofr»its and tangerines) produce 
relatively better than coffe« op cocoa.    The well drained soils on 

colluvial footslopes and terraces are «ore desirable than the 

upland soils for citrus production, but with moderate fertilisation, 
citrus can produce surprisingly well on the upland soils. 

Other erosa 

A wide variety of crops including vegetables, pineapples, soybeans, 
•weet potatoes, ginger and cassava are grown in Sierra Leone, mostly 

on the upland soils in mixed culture with rice.    Generally these upland soils 
are not the best soils for these crops.    The deeper well drained 

soils on colluvial footslopes and terraces are sore suited. 

Recent crops introduction« include fibre crops and pasture grasses 
for animal feed.    Frsaer interest in growing these new crops is 
increasing. 

(See Table 1 and 2. Principal Crops grown in Siorra Leone) 
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Tabl> 1 

Croa a 

Upland rioe 

Acreages 

600,747 

Hectares 

243,122 

Total 
ritogligli it. 

318,975 

fiali pa 

1.312 

Swampland rioe 206,810 83,696 123,903 I.48O 

Ouinea Corn 11,737 4,750 5,868 1.235 
«illut 14,090 5,702 6,289 1.103 

«•iE« 25,891 10,478 10,403 0.993 

Coeojraw 10,993 4,448 21,670 4*872 
CMMVI 41,ISO 16,666 81,179 4.871 

Sweat potato«! 17,336 7,016 18,304 *609 

Pappar 2,245 909 2,212 1.433 

laiii aaad 4,430 1,793 - - 

Coffa« 176,077 71,258 19,650 0.276 

Coooa 115,256 46,644 6,431 0.138 

Citrua fruit 12,4«3 5,043 48,441 9»605 
"•nanas io,ati 4,136 13,689 3.310 

Io 1 ami 18 18,49? 7,486 3,964 0.530 

CooonutB 3,118 1,290 1,878 1.456 

Pineapples 1,#9 797 15,820 19.850 

Mangoes 1,730 700 3,476 4.966 

OroundnutB 34,128 13,812 14,917 1.080 

So uro«: Cantra! statistiee offlea 1976 
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Ftltilisir U»«  i* 3i<rra Hont 

In inland valley swamps and irrigated lowlands of Sierra Leone 

three crops of rice could be taken one after the other during a calendar 

year.     In the uplands,  mixed or intercropping of rice with maize, sorgfaui 

pearl mil_3t,  pigeon pea, cow pea,  cassava, garden egg and tomato íB 

extensively practised in Sierra Leone. 

However,  the fertilizer level of most soils in Sierra Leone is low 

aid so the average yields are low for almost all crops. 

Although rice id the most  important crop in Sierra Leone and the average 

yield estimated  at about 1,470 kg per hectare is not too much lower 

behind of other West African countries,   the high per capita consumption 

and the increasing demand of rice in urban areas have resulted in 

importations of 40,000 to 50,000 tons per year. 

Government efforts to increase rice production have been implemented 

through mecahnical cultivation of the bolilande and riverain grasslands, 

and the expansion of rice areas in the inland valley swanps.    But extensive 

cultivation has failed to reach the balance between domestic production 

and domestic consumption of rice. 

It has become evident that higher production will be obtained only 

through the adoption of modern and scientific methods of cultivation. 

The Ministry of Agriculture and Forestry has, there fore,  stressed the great 

importance of intensive agricultural development and fertiliser use is 

an integral part of such a system. 

The best strategy for agriculture production is based on use of 

high yielding varieties and multiple cropping and for this strategy 

fertilisers are indespensable. 

There are tremendous potentialities of increasing many times more 

food per unit area per unit time by using multiple cropping but of course 

the rate of depletion of nutrients is also very high and high yields can 

be obtained only with heavy use of balanced fertilizers. 

Fertilizers applied to one crop benefit to some extension the succeeding 

crops also and thus exhibit what are known as "direct" "residual" and "cumulative 
effect". 

Results have clearly Bhown that in mixed or intercropping syst« 

the fertiliser use efficiency could be considerably increased and the 

cash inooae of the farmer will be augmented with no extra cost on fertilisers. 
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Naturally in addition to ising high yielding varieties and 

balanced fertilisera, it is also very important to take proper 

wead and disease control measures,  good land preparation and good 
water control. 

Substantial  economy could be performed in fertilizer use by 

developing fertilizer recommendations for mixed or intercropping 

systems (growing two or more crops together in the  ¡me field)  in upland^  and 

single year two crops rotations in irrigated low lands and inland 
valley swamps. 

Table 3 shows performance of rice varieties kf; per ha., on farmer's 
fields under improved and looal méthode of cultivation. 

The Table clearly shorn that the varieties under improved practices 

fave higher yield« fro« 158 to 338% increase over local practioes. 

There was an important variation anon«: varieties in so far as toair 

response to fertiliser application is concerned. 

To get aaxira benefit from fertiliser application and improved 

«•»•«•Bent, it is also necessary to select the appropriate variety. 
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Performance of Rice Varieties (kg/ha) on fernere' fields under 
Improved and Local Methode of Cultivation 
(Wit noon 1975. B.C. School Rokuor)  

Improved Local Percentage) increase 
o\ ÏMSJLSÎL ÎWttSS. £Ualafll 

1. Rook 1 2,465 682 261.4 

2. Rook 2 2J88 1,079 158.4 

3. Rook 3 1,945 403 382.6 

4. 086 3,256 771 322.3 

5. àxM 7.3 2,955 1,015 191.1 

Maan 2,682 790 239.5 

The looal method consisted of broadoaating the eeee without application 

of fertiliaers and plant protection aeaaures while the inproved 

aethod oonaieted of sowing eeede in linaa and fertiliser applica*»! 

at the rata of 60 kg I, 40 kg PgO-.and 40 kg IgO per heotare. 

The uaa of Mineral fertilisera in Sierra Leone initiated 

25 yaara ago about the save tiae aa started aaohanioal cultivation, 

»afore thla tiae faiaers thought of fertiliser use only in tanw af 

organic farti liseré suoh as farayard aanure, poultry »enure and 

ooapoat which are still in use today but net to a large extant aa the Binerai 
fertilisera. 

Particularly during the last daoade Ooveranent authorities laid 

acre aaphaaie on intensive agricultural development and great 

efforte have bean aade to introduce Binerai fertiliser uaa in local 

traditional nethods of cultivation and ta infora fanera of the profita 

returned whan réguler application ia aade.   larartaelees taara at* «till 

aany amali soale faraere *ho do not apply any fertiliser «I all. 
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Table 4 «nd 5 give fertilizer consumption during the decade 
fro« 1966 to 1976. 

Naturally this consumption seems very low, about 0.3 kg of 

nutrient per capita during 1971 - 1976 period (Africa average 

5.7 kg per capita and world average 20.6 kg per capita).    But theae 

tables show a large increasing fertilizer use, about 6.5 tines 

more during the last five years than during the first ones. 

The annual fertiliser review 1976 gives figures much more 

higaer(see table 6 nutrient annual average for 1971 - 1976t  2,814 »etrio tons. 

All fertilisers used in Sierra Leone should be imported by the port 

of Freetown.    The port statistics give the amount of imported 
fertilisers during the last years. 

July 1974 to June 1975     -   8,460.29 «t. 

July 1975 to June 1976     - 10,558.54 «t. 

July 1976 to June 1977     -   2,924.05 sit. 

July 1977 to June 1978     -   1,260.58 sit. 

<fc- 
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«ini »try of âgrioultup« «ad «»turai fteeouroea FerUliwr Unit 
Partiliier iaportad «id distributed 1966 - 1970 

i«» of partiìiitr XSIlfiMt 
*iantity 

5-IUJK2*— 

JtyL 
jRKoniua sulphate 778 15,560 163 - - 

Urea 334 6,680 154 - - 

Nitro ehalk 14 280 3 - _ 

Single superphosphate 1,094 21,880 . 197 „ 

BMìO slag 39 780 - 7 „. 

Potassium chloride 1t5 2,300 - - 69 
Potasaiun sulphate 33 660 • . 17 
HPK 20-20-0 50 1,000 10 10 10 

HPK 15-15-15 20 400 3 3 3 
Kieserite (% SO.) 

4 95 1,900 - - - 

Total 2,572 51,440 333 217 99 

P» mitrimi 

*T             43              20 

MI attflMÉ» 

1 » f^O. • |gQ 

un 

arwag« nut riant ratio    I . fn. - 1.0 1 - O.65 - 0,30 
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Ilfelî_5 
—«„ « ^Hw ^„^ £. Miutn ^ 

îljrp« of Fertilizer 

àwoniuffl sulphate 

Basic ala« 

Urea   4656 

Potassium sulphate 

PotaasiuR chloride 

**** 15-15-15 

SSP   18*1 

Rio« fartilisar 20-20-0 

1971  - 1Q76 ^ 

Tonna*« 
-ili— 

1,000 

ISO 

350 

230 

6T1 

2,100 

950 

9,600 

fot«! 
15,051 

Di«tfibu^?n 

Quantity 
distributed »ft, 

643 

150 

350 

230 

67 

656 

619 

8,266 

10,981 

Stock mt. 

357 

604 

1,444 

331 

1,334 

4,070 

410 378 51 

- 1 - P2O5 . V 

1 - 0.65 - 0.J© 

Ail mtr|||ft 

I t P^ t 1¿&. 

839 
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ÎAU-é 
fuillinr ooniititia», n M|m [<tgny 

^^•Tt mirimi i (»«trie tom) 

-*- *2% JkgiL fatal 
1966 - 1967 

502 
1967 - 196« 850 
1968 - 1969 

1,100 
1969 - 1970 

2,281 
1970 - 1971 

2,522 
1971 - 1972 

1,600 

1972 - 1973 530 5U Hi 1,226 

1973 - 1974 1|135 1,128 914 2|?9? 
1974 - 1975 1,044 104 1,300 3,348 
1925 - 1976 2,200 2,000 900 5,100 

annual Ftrtiliiar R«vi** 1976 
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All the information which have been collected, although they were often 

oontradiotory and not very reliable appear to indicate an average 

fertiliser consumption in Sierra Leone of about 6,000 metric tone per year 

for the past five years. 

Based on 1975 - 1976 importations and with a normal growth rate of 

12$ per year the actual consumption should be about 13,000 metric tons 

for the present   year. 

It is difficult to state why fertilizer use has been suddenly going 

down on 1977 and 1978.    In fact, it might be late ordering and 

lack of supply. 

The actual consumption is low much behind Sierra Leonean agricultural 

requirements and increase fertilizer use shall be the first target to 

develop a modern intensive agriculture. 

Fertiliser Use and Distribution Reco—endationa 
Important progresses have been made during the last years,  particularly 

for the past five years concerning importation and distribution of 

fertilisers. 

However, there are still many areas where fertilizers are not yet 
offered. 

The Eastern Region, Kono District (a diamond mining district), 

the western area with the mountain villages and Koinadugu district 

in the north eastern region have a very low consumption of fertilisers and 

traditional type of agriculture. 

Other areas suoh as Nakeni in Bomboli  district, Toirbolili district, 

Port Loko district in the northern province and Pujehun district  in 

the south province have already developed a relatively high fertiliser 

consumption and many farmers have become fertilizer conscious. 

Last there are a few areas fully commercially oriented farmers who 

generally use fertilizers up to the economic level.    These are the 

project areas, where distributing and marketing systems are relatively well 

developed.    Fara inputs are decided by the project officials and these 

semi autonomous projects are responsible for the importation and the distribution 

of their own fertilisers. 
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In Sierra Leone the Government is responsible for all fertilizer 

importation and sells them straight to farmers through its agents such 

as the principal agricultural officers at regional level and the agricultural 

officers at circle or station level;   or sometimes farmers belong to 

co-operative organizationswhich do the purchasing of fertilizer directly 

from the Government and distribute them to their members who pay 

from the harvest proceeds either in cash or in kind. 

Generally,   fertilizers have created a significant impact on agricltural 

productivity since the  beginning of their application on crops.    More yield 

will be expected if the right  fertilizer is applied at the proper time 

correct dosage on all farms. 

Fertilizers  are usually the first  production input purchased by the 

Sierra Leonean farmers and the expense incurred represents a major portion 

of his liquid capital or available credit; therefore technical advisers 

should provide sound information to him about  the types, timing and 

quantities of fertilizers he should use in order to get a sound return 

on his investment. 

The need to develop right  fertilizer recommendations at  the 

farmers level is always very important.    UsuaJV» due to the lack of enough 

extension staff,  the mas of small scale farmers are insufficiently reached. 

Promotional  activities have to be continued and increased,  and 

special care has to be given to the farmers who are not yet applying sufficient 

fertilizers.    They should develop and improve a marketing and distributing 

system which will be extended to cover areas and farmers not still properly 

serviced especially in the small farm sector. 

The major target of fertilizer marketing and distribution system should 

be to have fertilizers at the farm,  at the right time, of the right typ« 
in the right quantity and at the lowest cost.    Improving the efficiency with 

which transport,  storage and handling are carried out is the first step to oatoh up 
with this objective. 

Transportation costs can possibly be reduced by utilising available 

transport facilities in a better way; transport off-season when freight 
rates are lower and better use of return load capacity. 

Sufficient and adequate storage capacity have to be assured at all 

levels, isiport level regional level and farm level. 

The best means to improve transport and storage facilities are 

to promote early planning fertiliser orders.    Early ordering is 

important in farti user importation as it takes several months bat« 

orders and arrivals of fertilisers. 
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Sui*'ici«it credit should be allowed to marketing,  distributing 

enterprise« and farmers.    Co-operative system must be extended to the mall scale 

famere and credit has to be allowed through co-operative to their »embers. 

Wi* 7- 

Price Le.  Der 50 kir hae- 
wumw 1976 1221 112g 
Urea 45 - 465t R 6 9 11.30 

ammonium sulphate 215& 4 ó 7.50 
NPK 20-20-O J 4.50 5.60 

HPK 15-15-15 6 9 11.30 

Siaci e superphosphate 18JÊP-Q- 
z 5 3 4.50 5.60 

Basic slag 17* P^ 3 4.50 5.60 

Potassium chloride 60$ K?0 5 7.50 9.40 

Potmasiua sulphate 50$ KO 5 7.5c 9.40 

Fertilizer price* on internal market have strongly increased during the 

last three ¿rears in the same time as international market prices were going 
down,  so the Government subsidy mast be now very low. 
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Mlä_§ 
ertili Mr Price C ani P Freetown Jierra Leon« 

. <tu¿uat 1973 

MttiC 
tona 

50 kg C and P 
0* 

Prioe/ton leonea prio» 

»PK 0-20-20 200 4,000 36,100.00 222.14 11.12 
HPK 20-20-0 165 3,300 72,715.00 227.40 11.39 
Baaic almg 500 10,000 154,750.00 159.TD 8.00 
Urea 200 4,000 32,400,00 212.59 10.64 
Muriate of pot¿ih 330 6,600 97,350.00 152.22 7.62 

raion rat« umd in calculation is    1 DM 1.935 to I«. 1.00 
1 USI to 1.938 ON 

Othar eoata incurred in 31 a ria Leon« 

Traitaeomtlon ta. t6tT07 par ton 0.835 P»r teff 

Hendlin« chares etc.     «      9,111 par ton 0.456 per te« 

****** <»•* -       4,364 par ton 0.218 per teff 

/    1.51 

P*r lanía« wat aed U. I.51 te e ani ¥ price of 50 k« be«. 
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Fwtlliiw 
Fertilizers are materials containing one or more elementa essential 

to  plant  growth,  nitrogen,  phosoruc and potassium called macronutrients as 

well as metals  like iron,  copper,  boron,  zinc,  etc., called micronutrients. 

Nitrogenous fertilizers 

Ammonia (NH  , 82> N) is actually the main source of all nitrogenous 

fertilizers.    As indicated by the chemical formula aanonia consists of nitrofili 

and hydrogen.    Nitrogen a part of the atmospheric air is largely available 

everywhere.    Hydrogen is obtained from hydrocarbons. 

Today natural gas (methane) is the usual raw material for the ammonia 

synthesis and it is also the cheapest one.     Liquid aanonia is sometimes uaed 

with special equipment for direct application, but the largest part of the 

ammonia production is converted to ammonium phosphates, ammonium sulphate, 

ammonium nitrate, urea, or compound fertilizers. 

Phosphate fertilizers 

Phosphate rock is the basic material for phosphatic fertilizers. It is 

obtained by a mining industry. 

3ome raw phosphates (depending on the solubility, formic and citric 

acid solubility) can be used on certain add soil in cliaatic tropical countries finely , 

ground without any other transformation. 

Generally it must be converted into a water soluble form obtained through 

a reaction with sulphuric acid giving single  superphosphate or through an 

intermediate  stage of phosphoric acid which is the basil for tripla superatoefàate 

or ammonium phosphate production. 

Potaah fertilisers 

Potassium salts are also obtained by mining industry.    Potassium 

chloride  (muriate of potash) is the main source and also the cheapest. 

Potassium sulphate is some times used principally for agronomical reasons, 

when chloride is noxious for the crops. 

Fertiliser Plants 

Considering economical reasons, it is heavily reooaaended that only the 

developing countries whioh own natural gas or oil built ammonia plant, like 

Algeria or Nigeria. 
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Devalopin^ oountri" -  in  rock phosphate mining areas should develop 

phosphoric acid  plant  facilities,  like Morocco,  Algeria,  Tunisia and Togo. 

In modern ammonia Dlant   single  stream and large  capacity based on low cost  natural 

gas,  the cost  of ammonia per ton is less than half that of 3mall capacity 

-immonij. plants. 

The  production of  1   ton  phosphoric acid   (50> P„0C) unes  ? tons 

of raw material   (phosphate and sulphur) which  result in expensive 

costs  if they  are not  available near the  plant. 

Other possibilities for developing countries which do not own fertilizer 

raw material  are  NPK satellite plants or mixing plants. 

Developing countries with medium sized market,  25,000 ton3 of nitrogen 

and  1S,000 ton3 of P^O    per year can import  fertilizer intermediates 

such  is ammonia and phosphoric acid to operate granulation plant for the 

production of NPK fertilizers. 

The  best   solution for developing countries with fertilizer markets 

smaller than the above consists in blending and bagging plants for the 

production of NP and NPK formulations using basic imported materials such 

as urea, mono  or diammonium phosphate etc. 

However,   it was proposed  in 1973 before  the increase in the price of oil to 

built an ammonia urea plant  in Sierra Leone,  mainly to supply the domestic 

market and to export to neighbouring countries.  That plant had to be based on 

available fuel oil surplus from the Sierra Leone refinery in combination 

with imported naphtha as feedstock.    The proposal was delivered in 1974 

after the oil price ihorease by N-Ren International, a Belgian company. 

The proposed production would have been 58,000 tons of ammonia and 98,000 tons 

of urea, with two ammonia plants feeding one urea plant. 

The capital cost was estimated at US$42 million. 

The proposal was based on the low fuel oil prices prevailing in 1973, 

the plant would have been then marginally competitive with the Buropean 

fertilizer complexes exporting to African countries. 

However,  the plant would have faced severe competition from the new export 

oriented ammonia/urea plants coming on stream in the Middle Bast and in 

Nigeria which are based on low cost natural gas as feedstock. 

The proposed Sierra Leone plant can certainly be considered uneconomic 

and would not have been able to WTTíT« without governmental protection. 

Ammonia oould certainly be imported from Vigerla oheaper that it oan be produoed 

by small size ammonia plant. 
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Bulk blondin^ and bag^inp facilities aopear much more  suitable 

for óierra   Leone,  agricultural  countly with fertiliser market  ntill nmall 

hut thit  -ihould he increasing strongly in next   coming years. 

Manufacture  of complete or mixed  fertilizers 

Mixed  fertilizers are  containing 2 or } major nutrient elements (tiPV) 

•.o well as  secondary and trace elements. 

fertilizer mixtura are calculated on the net  metric ton bi3is. 

The nitrogen  (N);   phosphoric acid  (PjOj;  and  potash (K,0) and other 

nutrients are expressed in per cent.    An analysis  of i>rade,  for example 

15-15-15 representa the percentage  of nitrogen N,   ohosphoric acid  P.0_ 
2 5 

and potash  K?0  in the fertilizer respectively and the secjuence  of the 

numbers in a  crade is always NPK. 

The ratio between the various nutriente is usually adapted to the 

special requirements of soil conditions and certain crops. 

There are two ways to manufacture complete fertilizers: 

1. The process involves complex chemical reactions; compound fertilisers 

are granulated and each granule is of the same composition. 

2. Physical mixing without chemical reaction of dry fertilizer 

materials to produce complete mixtures powder or granulated. 

Cos-tsfor mechanically prepared mixtures are lower than for the corresponding 

compound fertilizers. 

Lesa labour consuming application is a coaston advantage of both types 

compound and mechaMcal mixtures as compared to single fertilizers. 

in extensive range of mixed fertilizers is produced and in trade, 

new types each time more concentrated appear continuously. 

In developing countries where the formulations would be manufactured and 

fertilizers would be bagged, the main reasons for introducing fertilizer 

blending facilities would be to have an inexpensive way of starting local 

manufacturing, to promote the efficient use of fertilizers, to make savings 

in transportation and bagging costs, to assist in building up the 

infrastructure needed for fertilizer distribution and storage. 

With mecahnically mixed fertilizers relatively small quantities of 

any composition desired can be prepared which nay be an advantage where 

detailed fertilizer recommendations lead to the need for a great variety 

of fertiliser formulations. 

J 
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PrtcmUgni in blending of fertiliser m»t«^»T« 

1.     The problem of mechanical segregation of components may exist when 

fertilisers have to be transported under difficult conditions. 

Segregation leads to the destruction of homogeneity of mixed material. 

Numerous tests have proved that the main cause of segregation is differerences 

in particle size} the classification which occurs leads to off-grade analysis in 

blends even if each batch has the correct average composition after leaving 
the mixer. 

Segregation can be kept within acceptable limits if the following 

precautions are taken. 

a) Use materials with similar particle size distribution and containing 

approximately equal percentages of aise fractions,  1-2,2-3 and 3-4. 

b) Avoid coning especially when close sise matohing is impractioal. 

c) Minimize handling,  segregation ooours only when materials are physically 
moved. 

2.     When basic fertilizer materials are to be mechanioally mixed, the 

problem of their compatibility has to be examined. 

- Some materials are completely incompatible; 

- Some mixtures have to be applied immediately after their preparation» 

- Other mixtures can safety be prepared and stored. 

Being water soluble all fertilisers are more or less hygroscopic, thay 

have tendency to absorb mixture as water vapour from the air.    For 

safe storage, therefore, the air in storage buildings should have a 

humidity below the critical relative humidity of the fertilizer materials. 

«ixtured materials have a lower critical relative humidity than that of 

either component and hence are more hygroscopic than the single materials. 

The main basic materials to be mixed in a bulk blending plant arei 

«rea t  45* N 

di ammonium phosphate      t   18 - 46 

monoammoniua phosphate g  11 - 51 

potassium ohloride s  60jl K.0 

If superphosphate single or triple hare to be used, precautions should 

be tajeen to «void aixturing with diaaaonium or monoamaonium phosphates. 
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Bulk Blandino and Bagging Plant 
 B««oriPtlon of the Plant 

The mixing and bagging plant will include: 

- Raw material unloading facilities, reception and handling; 

- Bulk raw material  storage; 

- Reclaiming bulk raw material from storage; 

- Blending installation; 

- Bagging facilities; 

- Bagged product storage; 

- Maintenance workshop; 

- Spare part warehouse; 

- Laboratory; 

- Infirmary; 

- administrative buildings. 

SMlK litf W reception ajyi hyO^Jtg 

The raw material will be delivered by trucks (about 10 tons). 

Trucks will go through a weighing machine on an underground hopper equipped 

with a screen ( 100 mm x 100 mm ). 

Reclaiming under the hopper will be carried up by means of a belt 

conveyor feeding bucket elevator. 

The elevator feeds another belt conveyor located under the peak 

at the roof.    This conveyor will be equipped with a tripper carriage 

running along the length of the bulk material storage and feeding the 

bin» on each side. 

The unloading and handling rate will be 100 tons/hour. 

Storage capacity will be about 5,000 metric tona of bulk material. 

The building will have an area of 1,500 square metres and the following 

•iieat 

Lengths 50 metre« 

Width:    30 metre« 

Heightt 10 metra« 

The width includes a five metre lateral gallery for payloader 

operation. 

aa at leaat 4 or 5 different material« will have to be operated, individual 

storage bin« will be provided with partition walle of the type oo—only 

called "Jaeriean partiti on«" which are vary well done to carry the load 

of the «taok and not too much expensive. 

J 
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The bin capacities which seem appropriate are: 

1 bin of 2,000 tonB 

2 bins of 1,000 tone 

2 bins of 500 tone 

Anyway this type of partitions can be easily moved to enlarge or to 

lessen if it would be necessary. 

The storage building should have a concrete floor high enough to 

prevent entrance of rain water and to isolate fertilizers from the soil 
moisture. 

Reclaiming, mixing and bagging 

Mixing and bagging plant will have an area of 300 square metres and 
the following sizes: 

Length: 30 metres 

Width: 10 metres 

Height:     19.5 metres 

Reclaiming should be performed by using payloader equipped with an 

hydraulic tilting shovel with a capacity of about 1 m3. 

The payloader feeds a receiving hopper (about 5 m3 of capacity) 

equipped with a grid ( 100 mm x 100 mm). 

The hopper itself through a regulating damper and a belt extractor 

equipped with a magnetic drum feeds a bucket elevator which carries material 

up to a screen and into a cluster of 4 bins (4 x 5 m3).    A lump crusher 

shall be provided in order to crush the overflow from the screen. 

The 4 bins will be equipped at their bottom with a vflsator and 

and closed with a discharge gate. 

Basic material fertilizer will be stored in these bins and through 

a belt distributor and a weighing hopper feeded into the mixer.    The 

handling rate of the material thmigh the bucket elevator, the screen 

and to the bins will be about 50 tons/hour.   The sixer capacity will be 

10 tone/hour. 

At the exit of the mixer a bucket elevator will carry up blended 

material into two bagging hoppers,  one for granulated material and 

the second for powdered material. 
These hoppers will also be equipped with vibrator and discharge gats. They 

will feed two bagging machines for granulated and powdered Material. 

The handling rate of material through the elevator to the bins will he 

about 15 tons/hour. 

Bagging Machine capacity will be 100 tons/hour or 200 x 50 kg 
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At the bagging machine exit two belt conveyors will be provided to carry 

out bagged Material towards bagged fertiliser storage.    If it is necessary to bag 

aingl« baaic material sush as urea or diammonium phosphate for instance, 

it will be possible to takeit directly under the screen to the bagging hopper by 
passing all the nixing operation. 

BMfr»H fertiliser storca 

The bagged fertilizer storage building will have a capacity of 3,000 

metric tons and the following sizes* 

Length: 30 metres 

Width« 25 metres 

Height: 7 metres 

Total area: 1250 square metres 

The building storage floor must be moisture proof and bagged fertilisers 

should be advantageously    stored on wood floor as it is in palletisation system. 

An area of about 50 square metres will be needed for the storage of 
••pty bags. 

an ares of about 150 square metres will be needed for maintenance workshop, 
•pare parts warehouse and laboratory. 

The total area of the bulk blending and bagging plant will be 3,250 square metres 
Its sises will be: 

Length: 65 metres 

Width: 30 metres 

excluding administration buildings and so o i al services. 

A fertiliser bulk blending and bagging plant almost similar to this one 

is completely described   in the United Hâtions Fertiliser Industry Series 
Monograph Ko.8. 
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PBR Weighing machine 
Tt1 Receiving hopper 
fi Belt extractor 
11 Backet elevator 
T2 Belt conveyor 
CV1 Tripper carriage 

TR2 Reclaiming hopper 

f3 Belt extractor 
E2 Buoket elevator 
C1 Screen 
111 Lump crusher 

»1 Shuttle belt oonveyor 

S1(S2fS3fS4. Feeding hoppers 

V1,T2,?3,T4. Vibrators 
*1 Mixer 

13 Bucket elevator 

S5 Oranulated bagging hopper 

V5 Vibrator 
S6 Powdered bagging hopper 
n Vibrator 
M1 Oranulated bagging machine 
IS2 Powdered bagging •achine 

n Bag belt conveyor 

»5 Bag belt conveyor 
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ftrUUitr blending and 

Designed capaeityi 10 metric tont per year 

Raw material storage:       5,000 metric tor» 

Bagged fertilizer storage:  3,000 metric tona 

ifflrtititirt m\ usi 
Mechanical and electrical équipaient 

export packed FOB European port 605 000 

Shipping freight to Freetown, delivery 
(10 per cent of FOB price) 6o 500 

Erection,  installation and painting (20JÉ of FOB coat) 121,000 

Total equipment cOBt d^ivared «ad tmfiltf 766.509 

Civil engineering, civil worka aite preparation 
foundation. ^^ 

Bulk storage building, mixing tower, bagging building 
product2Btorage building ^ ^ «~"wng 
3,250 m   (Le. 15 per aq.foot) ç2« QQQ 

Unforeseen 10)6 
139,100 

1i53giW9 

Ï1.L« Conatruction coat war. aifB in Siarra Leone.    U.15 par «mar« foot ia 
the loweat erti.ate %*.* h., baen pttM for ^j, klnd of ^„^^ 
building. 

IO: Convaraion rata uaed 1* calculation ist    Ut 1 • U.I 
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ádjiinis.tr*tive staff 
Annual coat Total  annual 

Number 
per person cost 

Le. 

Director 5,000 5,000 

Secretary to Director 1,563 1,563 

Administrative clerk 1,000 1,000 

Record clerk 1,000 1,000 
Citric Typist 1,000 1,000 

Security guard« 2 800 1,600 
Telephone operator 780 780 

Driver 750 750 

Total administrative 9 12.693 

Finance Section 

Accountant 1 3,125 3,125 

Cashier 
Accountants 

1 
1 

1,775 
1,000 

1,775 
1,000 

Clerk typist 1 f50 950 

fötal Pinancne 

Qjtrt^on steten 

Plant engineer 

Clerk 

Operators («achine) 

Driver« 

Storekeeper 

Unskilled labourer« 

fatal operation 

1 

1 

5 

2 

1 

6 

-li. 

4,000 

1,000 

745 

750 

1,200 

504 

6.850 

4,000 

1,000 

3,725 

1,500 

1,200 

3,024 

Mtáit 
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(cont'd) 

Hiinttninei îw\m 
Senior mechanic 

Assistant mechanic 

Senior electrician 

assistant electrician 

Wpontonr rttff 

Senior laboratory staff 

Laboratory assistant 

Total laboratory 

Number 

1 

1 

1 

1 

JL 

1 

1 

Annual cost fötal annual 
per person cost 
 fe£i,    •• W. 

1,295 

880 

1,295 

880 

1,113 

880 

1,295 

880 

1,295 

880 

aaiäg 

1,113 

880 

1.Wi 

AQ.11S 

1. Total salaries amount to Le. 40,335 to operate the factory 

8 hours/day, 6 days per week. 

Production about 20,000 metric tons/year. 

2. Total salaries amount to Le. 51,544 to operate the plant on 

?. shifts, 16 hours per day.    It is necessary to add one operation 

flection and an assistant mechanic and an assistant electrician. 

Production about 40,000 metric tons/year. 

3. Total salaries amount to Le. 62, 753 to operate the plant on 

3 shift«, 24 hours per day 300 days per year.    It is necessary 

to add 2 operation sections, 2 assistant mechanics and 2 assistant 
electricians. 

Production about 60,000 metric tons/year. 

Salaria* includa all social charge. 



^^ 

-3ft- 

8A9t rtniUttl^ii - Bwmramrtt f°r tftf 99i4M lfm 
Total are« under cultivation in Sierra Leone is about 328,000 

hectares,  12.9$ of arable land.    368,000 hectares, 70$ of the 

total cultivated area are under rice cultivation.    Rice is the moot  important 

crop in Sierra Leon« and has to be the «oat «portant fertiliser consumer. 

Rice cultivation is practised under five different ecological 

conditions.    Uplands, Inland Valley Swamps, Mangrove Swamps, 

Bolilands, and Ri veri an Grasslands, Irrigated lowland rice culture 

is practised too but on a very small scale. 

These five distinctly different area« have been studied for 

last past years by the Rice Research Station   of   Rokupr and fertiliser 

une recommendations have been developed after a campaign of numerous 

trials by Rokupr. 

Fertilizer use in rice cultivation is very low yet, but it is 

expected to increase strongly as the Ministry of Agriculture and 

Forestry has stressed the necessity of modern intensive agricultural 

development with the purpose of Sierra Leone getting its self-sufficiancy. 

Fertiliser oonsuaption which is reasonably expected to be 

mstohed in five years will be approximately 

1.10 - P205#5 - K20.5.   k«/aa. 
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Upland rico culture is producing the bulk of riet in Sierra 

Leone.    The area under upland rice cultivation is about 260,000 

hectares with a potential extension of 40,000 hectares. 

Fertilizer recommendations:    N.60 - P.30 - K.30   kg/ha. 
P2°5 ** beiÄl  at 80wing time 

» + K in 3 splits at 15 - 40 and 70 days after seeding; 

Potential requirements for 260,000 hectares 

I. 15,600 - P.  7,800 - K. 7,800 metric toi 3 ns 

Fertilizer consumption expected to be reached in 5 yru-g 

»JO - P. 5 - K. 5.    kg/ha. 

Requirements in five years for 260,000 hectares uplands culture 

I. 2,600 - P.  1,300 - K.  1,300 metric tons. 

actual area 60,000 hectares, potential 200,000 hectares 

FartiUser recommendations 

1.40 - P. 80 - K. 80 kg/ha. 

four application« HPK 10 - 20 - 20 

Potential requirements for 60,000 hectares 

I. 2,400 - P. 4,800 - K. 4,800 metric tons 

Partiliser consumption expected to be reached in 5 years 

I. 5 - P. 10 - K.  10   k«/ha. 

••fttireaants in five years for 60,000 hectares of inland oui ture 

I. 600 - P. 1,200 - K.  1,200 metric tans 
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Actual are« 25,000 hectares potential area 60,000 hectárea 

Fertilizer recommendations 

N.80 - P.30 - K.  30 kg/ha. 

N.   in four splits 

P and K as basal nutrients together. 

Potential requirements for 25,000 hectares 

K.   2,000 - P.750 - K.750 mt. 

Fertiliser use expected to be reached in 5 yews 

H.   13 - P. 5 - K.  5 kg/ha. 

Requirements in 5 years for 25,000 ha of Mangrove oui tur« 

H.   330 - P.  125 - K.  125.    mt. 

B?lUl¡lfl 
actual area   20,000 hectares 

-        Fertilizer recommendations 

H.  60 - P. 30 - K.  30 kg/ha. 

H in 2 splits 

Requirements for 20,000 ha. 

W.   1,200 - P. 600 - K. 600 mt. 

Fertilizer consumption expected to be reached in 5 

M.   10 - P. 5 K. 5 kg/ha. 

Requirements in 5 years for 20,000 ha. of Boliland culture 

».   200 - P.  100 - K. 100 mt. 

HYMieB iTtfleMflf 
Little is known about the fertilisation of riverrain 

Mitrogen and phosphorus are required but more experimental 

are naoeseary. 
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Balanoed application of HPK at N. 80 - P. 40 - K. 40 kg/ha. f 

is required for maximum yield. 

Irrigated lowlands coaprise a very «all proportion of the total 
rioe area. 

Total ftrtUiitr rfOttir—ewta for rioe oultiv»ti0n 
aooordlaff to Rio« Research Station of Rokupr reooaaendation 

Upland. - H. 15,600 - P. 7,800 - I. 7,800 at. 

Inland Valley Swavps - H. 2,400 - P. 4,800 - I. 4,800 at. 

Mangrove Sweeps - H. 2,000 - P.      750 - I. 750 at. 

Boliland. - N. 1,200 - P.      600-1. 600 at. 

Total -      I. 21,200 - P.13,950 - 1.13,350   at. 

Total fertiliser consumption expected to be reached in five years 
for rioe cultivation. 

Uplands -      H.    2,600 - P. 1,300 - I. 1,300   at. 
Inland Valley Swaaps -      N.       600 - P. 1,200 - I. 1,200   at. 

awngrove Sweep« -      H.       330 - P.      125 - 1.     125   at. 

Boliland« -      H.       200 - P.      100 - E.      100   at. 

Total -      ».    3,730 - P. 2,725 - I. 2,725   •*. 

Total futriente   I + P + E - 9,180 at. 

The potential extension area requirements are not inoluded la 
these figures whioh should be oonaidered as a siniaue. 

4/     On upland soils P. aust be supplied a* a basis in sewing ti»«. 

It will be supplied by triple or single superphosphate.   Triple ia usually 
oheaper when there is no domestic aanufaoture. 

I. and E. should be supplied in 3 splits and will be supplied by 
by urea sad potassiua chloride. 

- Upland soils fertiliser requirements in 5 years 

"rea 45* 5,778 at. 

TIP 46$ 2,826 at. 

Eel. 60)6       2,167 at. 
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2/     On Mangrove Swamp soils, H has to be supplied in four splits and 
will be supplied by urea. 

P and K must be supplied aa basal   together and will be supplied by 

triple or single superphosphate and potassium chloride. 

- Mangrove soils fertiliser requirements in 5 years 

urea 45$ 734 mt. 

TSP   46# 272 mt. 
Kcl    60JÊ 209 mt. 

¿/     On Inland valley swamp soils HPK might be supplied together in four 
applications of NPK 10-20-20. 

- Inland valley swamps soils requirements in 5 years 

HPK 1O-2O-20,    6,000 mt. 

4/     On Boliland soils H has to be supplied in 2 splits and will be 
supplied by urea. 

P and K might be supplied togehter by triple superphosphate and 
potassium chloride respectively. 

- Boliland soils requirements in five years 

Urea 45% 445 »t. 

TSP   46% 218 mt. 

KCl. 6O56 167 mt. 

Total fertiliser requirements on rice cultivation in 5 years 

Urea 6,957 mt. 

TS» 3,316 mt. 

•PK (10-20-20) 6,000 mt. 

KCl 2,543 mt. 

X2lil 1PI916 It, 
Fertiliser use on rioe cultivation might be reasonably expected 

to reach 18,816 metric tons in five years, in 1983, acoordinf to Rokupr 
rioe research station specialists. 

If fertilizer facilities should be established in Sierra Leone, the mixing and 

bagging plant will not be operating before two years (at the beginning of 

1981).    It will be assumed that fertiliser requirements in 198I will be 

about 13,400 mt. for rice growing and will get an increasing of 12JÈ per year. 
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Rioe fertilizer expeoted to be required in 198I at the opération 
plant starting. 

Urea 45$ 4,955 «it. 
TSP 46$ 2tj6¿ mt. 

NPK (10-20-20) 4,273 mt. 

KCl. 1,811 mt. 

Mil 13.401 at. 

nmUlW Rtoo—entUtione for «fro,,, in aie*n ¡^n» 

Fertilizer recommendations for the main crops grown in Sierra Leone 

(excluded rice whose fertilizers has already been studied)are resumed in the 
following table .  (Table No.9) 

It is clear that this table is only a rough guide and that recommendation» 

might change according to the response of crop« to fertilizer in field experiement. 

Intermixed crops with rice cultation whioh profit rice fertilization 
have not been taken into account. 

It has been assumed that at the starting of the blending and bagging 

plant in 1981  fertilizer consumption would be about 10$ of the normal 
requirements. 

~ ***** 

about 11,000 hectare« H 120 • PgO .60 - IgO. 40 kg/ha. 

Requireaents in 198I  (10JÍ)       H. 132 - P^. 66 - KgO. 44 mt. 

ITI 84-18Mfr W9 *• 
~ grain leauaea 

Cowpeae, soybean, groundnut, about 20,000 hectares 
Ï. 30 - P. 60 kg/ha. 

Requireaents in 198I  (I0j6)       K. 60 - PgO .  120 at. 

gf 2<Hf-Q| m n. 
- Caaafya 

about 17,000 heotare«     Ï.40 - FJOL. 60 - IgO. 60 kg/ha. 
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MJmmmMmKmJL 

matti 91» fgr CWBI in 

Crop 

Hale« 

Grain legumes (oowpeas, soybeans 
groundnuts) 

Cassava 

Pineapple 

Garden vegetables in general 
onion, lettuoe, etc. 

Bananas and plantains 

Tobacco (cigarettes) 

Sugar cane 

Citrus 

Goffse   1-5 years 

H        over 5 year« 

Ooooa    up to 3 years 

over 3 years 

120 

nutriente kg/nsotars 

60 40 

30 60 - 

40 60 60 (1) 

120 60 60 (1) 

10 60 60 (1) 

40 60 80 

20 70 100 (1) 

50 30 60 

90 TO *o 

15 36 20 

40 30 40 

20 36 30 

30 30 40 

(1)      Sulfate of potasa to supply X, 

•eurost   »jale University Ooliege - University of Sierra LOOM 
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Requireaents in 198I  (lOfo):    N. 68 - P^. 102 - K20.  102 at. 

S-P-K   10-20-2P ¿UL*. 

Onion, lettuce etc.  - about 7,000 hectares 

H. 30 - ?20y 60 - K20.  60 kg/ha. 

Requirement in 198I   (105Î)| M.21 - PgO^ 42 - KgO. 42   at. 

frf-K 19-89-80     ?10 it- 

About 70,000 hectares   N. 40 - P20 . 30 - KgO. 40 kf/ha. 

( 

Requirement in 198I (10#): N. 280 - PgO-, 210 - KgO. 280 at. 

l-P-^ 1HH0      1.4Wmt- 
itali 156 at. 

Cocoa 

about 40,000 hectare«, N.  30 - P^. 30 - KjO. 40 kf/ha 

Requirements in I98I (10#): K.  120 - PgO .  120 - KgO. 160 at. 

IHMt IHW 890^. 

Total Pwtlliiar Rscruireaenta for theee Crops in 19B1 

I-P-*   24-12- 8 550 at. 

Ä-P-4C   20-40- 0 300 rat. 

«-P-K   10-20-20 720 rat. 

I-P-K   15-15-20        2,200 rat. 

uraa 156 rat. 

Aaaoniua sulphate 81 at. 

Btassitai sulphate should be the carrier of K,0 in the foraulation 

M-P-K      10-20-20 used for oaasava and vegetables. 

911 Mfil 
Fertiliser reoossnendation for oil pala accordine toi "Intagratad 

Agricultural Davelopaant Project" aras 
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H.  12, 16,   18 ounces per tree in the first year« 

PpO,.. 18 ounces per tree 

ILO.      18,  24 ounces per tree. 

There is 60 trees per acre. 

P20 . 30 kg/acre 

ILO.    40 kg/acre 

Ï.       20,  30 kg/acre in the first years. 

There is about 15,000/20,000 acres in cultivation or 

in project. 

It has been assumed for oil palm fertilisation: 

Urea 400 mt. 

Triplesuperphosphate   5OO at. 

Potassium chloride        600 mt. 

Î9lt* fWlttUff tffPP«<* to ye reared tt thf Pi (1981) 
Urea 

Triple superphosphate 

Aaaonium sulphate 

Potassium chloride 

HPK 

HPK 

IPX 

10-20-20 (Eoi.) 

24-12-18 

20-40 

10-20-20 (K2S0J 

15-15-20 

5,511 mt 
2,862 mt 

81 mt 

2,411 »t 

4|273 »t 

55O at 

300 at 

720 at 

2,200 at 

Total 



•^ 

r t 
i 

-47- 

N-P-K        10-20-20    Manufacture 

1)      KCl cheaper than K?S0    will be the bearer of potassium 

Ammonium sulphate A.S. 

Monoammonium phosphate MAP 

Potassium chloride KCl. 

Piller (dolomite,  sand ..) 

Total 

2) 

Ammonium sulphate A.S. 

Di ammonium phosphate DAP 

Potassium chloride KCl 

Piller 

...,,ik, 

27.08 5.686 
-£;>%£. K~Qji 

39.22 4,314 20,000 - 

33.33 - - 20.000 

0.37 - - - 

100.00 10.0 20.0 20.0 

< -ML. 

10.35 

WH 

2.174 
Jz%á- JtgSL 

43.48 7.826 20.0 - 

33.33 - - 20.000 

12.84 - — — 

Total 100.00    10.0 20.0 20.0 

Coat of baaic iaported fertilizers necessary to manufacture 1 at. HPK 10-20-20 

1) 

A.S. 

NAP 

KCl. 

mt. 

0.2708 

0.3922 

0.3333 

cost/mt. 

91.95 

163.45 

79.95 

cost/mt. 
10-20-20 La. 

24.900 

64.105 

26.647 

Total cost 115.652 

2) 

A.S. 

DAP 

KCl. 

jaii 

0.1035 

0.4348 

0.3333 

cost/mt. 
_Jj£i  

91.95 

158.45 

79.95 

Total 

cost/mt. 
10-20-20 La. 

9.517 

68.834 

26.647 

105.058 

The formulation (2) Le.  105.O58 is less expensive than formulation (1) 

Le.  115.652/at.; but it requires 12.84$ of filler which might be 

a probi« to manufacture granulated product if filler of similar particle-Bize 

is not easily available. 

Anyway, the raw material cost depends mainly of the market conditions 

at the time of supplying and the choice of basic fertilizer components should 

be done according to the best market opportunities and easy supply. 
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*»fW*l«tion (1) 
n%t ff ant 1HKHP 

1,676 «t. 

ât 1,137 «t. 

KCl       1,425 •*. 

Pillar       15 ut. 

4,273 ai. 
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la* •atari«!» _t_ Jí. 2•" 
Urta 27.425 12.34125 - 

Jnmoniun sulphate 33.155 6.96255 - 

Di «uno ni «• phosphate 26.09 4.6962 12 

Potaaaiun chlorld« 13.33 — - 

JLeSL 

Total 100.00 24.0 12.0 8.0 

Raw aaterial •t. cost/at. 

154.95 

oort/mt. 24-12-4 

Urea O.27425 42.495 
A.S. O.33155 91.95 34.486 

DAP O.26O9 156.45 41.340 

KCl 0.1333 79.95 10.657 

Total 128.978 

Urtai 150.838 at. 

40t 

SAPi 

182.353 «t. ]           550 lrt# 

143.495 •*. ) 

1811 73.315 •*. ' 
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Itemfacturc of N-P       20.4p 

Haw material 

Urea 

Di ammoni um phosphate 

Piller 

9.70 
JtiL 
4.365 

E2%¿ 

86.96 15.6528 40 
3.34 — _ 

Total 100.00 55 W 

Haw material coat for 1 at. of HPK 20-AO-O 

Urea                                            O.O970 154.95                    15-030 
D*P 0.6696 158.45 138.223 
-—_ 153.253 

Raw material nacwjy to Manufacture 300 m t. H.P      :(M0 

urea 29,100 at. 

( DIP 260.880 »t. 

J 



r 
•51- 

liaiatf «sture of NPK 10-20-20 

Potassium sulphate must be used to supply ILO 

IMF »feriáis 
Ammonium sulphate 

Disunioni urn phosphate 

Potassium sulphate 

Piller 

Total 

H 
10.35 2.1735 
43.48 7.8264 

40.00 - 

6.17 _ 

JLQSJL. 

100.00 10 

20 

20 

J^2¡Li- 

20 

2G 

Raw material cost to manufacture 1 at. of »PK 10-20-20 

Ran (tatari al s 

Ammonium sulphate 

DAP 

iÏL 

m t. cost/mt. 
Le, 

0.1035 91.95 
0.4348 158.45 
0.4000 99.95 

cost/mt. 
10-20-20 Le- 

9.517 

68.894 

39.980 

Total 118.391 

IMI aaterials necM.ary to manufacture 720 t. of IM 1Q-2Q-.20 

AS 74,520 

DIP 313.056 ) 

K2804 
286.000 

) 

V- 
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Hanufacture of W¿ 15.15-20 

Raw material X 

Urea 8.24 

Ammonium sulphate 25.82 

Diammoniurn phosphate 32.61 

Potassium chloride 33.33 
Total 

JL JEg%L JSQSL 
3.708 

5.4222 

5.8698 15 

15 15 

Raw material cost to manufacture 1 at. of HPK 15-15-20 

Raw materials 

Urea 

ammonium sulphate 

Di ammoni urn phosphate 

Potassium chloride 

Total 

mt. 

O.O824 
0.258e 

0.3261 

0.3333 

Cost/mt. 
Le, 

154.95 

91.95 

158.45 

79.95 

20 

20 

Cost/mt. 
13-15-?0|, fcli. 

12.768 

23.742 

51.671 
26.647 

114.828 

:.2O0 mt. of HPK 15-1S-20 

Ursa 181.28 mt. 

4.3. 568.04 mt. 

MP 717.42 mt. 
KCl. 733.26 mt. 

2,200 at. 
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ii fcmn?p 

There are usually two adequate locations to establish fertiliser 

mixing and bagging facilities. 

The first one is close to the raw material supplying centre, 

In this case it would be the port of Freetown by which basic  fertilizer material 

will be imported. 

The second one is the main consuming centre which would be somewhere 

around Bo and I jala area. 

However, there are no railway facilites in Sierra Leone and 

considering the limited transport capacity,it will be easier to carry 

bagged material than bulk material by lorries and losses shall be 

certainly minimized.    Therefore,   it is proposed to locate 

the fertilizer blending and bagging plant in the Freetown area as it 

appears to ba Boat suitable location. 

It has been noticed not too far from the port an old oawent 

factory which is no more operating for ••••ral years and which ••«• 

a very appropriate site. 

Another available location would be the one called "Government 

wharf".    This second place is larger than the first one and    might 

be better in case of future extension of the plant. 

Anyway for further calculation, it has been assumed that the 

factory will be situated on a site at about 10 kilometres from the 

port of Freetown. 
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ìm MUfrttl frtffy 

PriceL have been calculated for one metric ton of basic fertilizer delivered 
factory on lorry. 

There is no custom duties on fertilizer material importation in Sierra Leone. 

Port expenses, handling charge, portrege,   shipping agency fee, transit amount 
to Lt.9,1  per metric ton. 

Transport charge has been estimated at an average or Le.  0.035 per metric ton 

per kilometre,  that is to say transporation cost from the quay to the plant 

O.OO5 x 10 . Le.  0.85/metric ton. 

Price of bulk fertilizer delivered at the plant 

Conversion rate used in calculation is US?  1 • Le.   1. 

Table 11 

fertilizer 

Urea     45," 

Ammonium sulphate 21,^ 

Diammonium phosphate 18-46 

Honoammonium phosphate II-51 

Triplesuperphosphate 45>b 

Single superphosphate 18^ 

Potassium chloride 60>¿ 

Potassium sulphate 5($ 

Price CIP 
Preettim 
ItfiM.  

145 

82 

148.5 

153.5 

112 

68.5 

70 

90 

Port expenses 
Le./mt. 

Transport 
Le./mt. 

9.1 O.85 

9.1 O.85 

9.1 C.S5 

9.1 O.85 

9.1 O.85 

9.1 O.85 

9.1 O.85 

9.1 O.85 

Price  delivered 
'•ctory.Le/mt. 

15-1.95 

91.95 

156.;5 

1Í3.Í5 

121.95 

78.15 

79.95 

99.95 
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8Ht9 tttlft« ftTttUw Blttrtri tP b» import»d on ih» fir* y»ar of oasration 
Ur«a 5.872.218 mt. 
ammonium sulphate 2,062.913 mt. 

Monoammonium phosphate 1,676.000 mt. 

Di ammonì um phosphate 1,434.851 mt. 

Triple superphosphate 2,862.000 mt. 

Potassium chloride 4,642.575 mt. 

Potassium sulphate 288.000 mt. 

Piller for NPK foiwulation 69.443 mt. 

Total                                  18,908 mt. 

&ÊM nattrial costs (production I8.QOB wi|) 

It has been assumed handling losses 1# 

*•• 5.931 mt. Cost. Le. 919,008.45 

AS 2,084 mt. « « 191,623.80 

**P 1,693 «t. " « 276,720.80 

MP 1,450 mt. « » 229,752.50 

MP 2,891 mt. « H 352,557.40 

•M. 4,689 »t. « »1 374,885.50 

*z*°t 291 " " 29,085.40 

 *"*•! o«"* Le. 2,373,633.85 

It has been assumed that production will be increased by the fourth rear 
up to 26,500 mt. and the seventh year up to 37,200 at. 

if* Uttri ri IÎ li I (production 26,500 nt.): Le. 3,326,703 

im Buffili ooftf (production 37,200 mt.): Le. 4,669,938 
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Utilitiaa 

frfrttlM wmlif§ 
The nain canaueiption will be dicaci oil for payloadera.   It haa been 

estimated 10 litres/hour, i.e. 33.04 cants par «atrie ton.   Oil and grease 

consumption amounts to about 7.5 canta par metric ton. 

ll*9trt°4tjr 
Total power installed: 250 KW 

Unloading and storage consumption: 1 KWH/mt. 

Blending, bagging and shipping: 6.5 ÏHH/at. 

Straight bagging single fertiliser 5.0 KwH/at. 

Lighting!                                             about 4.00C KWH/year 
Demand per month 175 KH 

Coat La. 5.00 per KW of deaand par aonth plue conauaption rata 
par unit 8.5 canta. 

A polyethylene valve bag 00 et a 42 eanta i.e. La. 8.4/a.t..   It tea been 
earaaed a }% loaa. 

Bag 00at per «atrio -tont   La» 8.652 

Produotion up to 20,000 «t./year, 1 shift: La. 40,335/yoar 
Production up to 40,000 «t./year, 2 shifta: La. 51,544/yaar 

Produotion up to 60,000   at./year, 3 aaiftai     La. 62,753/yoar 

3 «ontlte raw materiale Lt. 593t406.45 

1 •»«*» bufad product Le. 232,764.33 

Total 

It tea teas eeeuned that the land «hare the plant will be eeteblieaed, 
will te rentad at La. 100 par 
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Total investment cost 

Eitiaated Production Coit 
Produotion ifl|Wft ^l(nK 

Mechanical and electrical 
equipments 

Building and civil work 

Working capital 

Variable coats 

Raw materials 

Ba££ 

Operating supplies (fuel, oil etc.) 

Electricity 

Total variable coate 

Le. 86^,100 

Le. 655,500 

Le. 826,173 

Le.2,373,633.35 

163,592.10 

7,665.30 

11,883.57 

fetigi^6,774,80(1) 

FlMd 99It? 

Labour 

Maintenance - 2;C building costs 

o,l equipment 

Insurance      - 1,J investment 

administrative costs 3,¿ 'abour 

Land rent 

Total fixed ooats; 

L«. 40,335.00 

13,310.00 

51,906.00 

15,306.00 

1,210.00 

1,200.00 

itti Uit^hOO      (2) 

Pfprfçlttw 
Buildings    4/i 

Equipment 10$ 

L«. 26,620.00 

86,510.00 

isti 1UiU0|Q9      (3) 

TQtil Production Cort» f^f^f ^ 

Eratotion Costs excluded Raw M*t.ri1ìr 

h§»    2.793.172.00 

&••     il2±538foo 
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Estisiated Production Coat 
Production 26^99 

Total investment 
Le. 2,601,073 

Mechanical and electrical equipment! 

Building and civil sorks: 

Working capital: 

Variable costa 

Raw materials: 

Bags: 

Operating supplies (fuel, oil etc.)« 

Electricity: 

Total variable co^e« 

Le. 865,100 

Le. 665,500 

L«.     1,150,473 

Le.    3,326,703.00 

229,278.00 

10,743.00 

16,665.00 

U.     3.583.^80.00(1^ 

nm 99ttf 
Labour: 

Maintenance      2$ building costs: 

6$ equipment: 

Insurance 1$ investment 

administrative coBts: 1% labour: 

Land rent: 

Total fixed coats 1 

Le. 451940. ix- 
13,310.00 

51,906.00 

15,306.00 

1,378.00 

1,200.00 

JütPiC^ (2) 

PlHt9ai1t9M 
Buildings 4'/?: 

Equipment 10$: 

Total depreciations: 

La. 26,620.00 

86,510.00 

La.        11.3.130.00(3) 

fotal production posts (l)+(2)+(3)i 

Production oostB excluded raw «at eri all» 

Iti  ¡Mhïïh°2 
*'       498,856,00 

La. 18.823/mt. 

^-- 
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••tiaated Production Cost 
Production 17,399 Bti/TtiT 

»echanical and electrioal equipment: 
£    Building and aivil worker 

Working capitali 

Variable r.oft«. 

Raw mat eri al at 
Bags: 

Operating suppliest 

Electricityj 

Fixed ooet«, 

Labouri 

Maintenance     2%   building costst 

6%   équipaient! 
Insurance 1#   investment» 

administration costs   3JÉ labourt 
Land rentt 

Total fixed n?gtr 

DanreBi|^nnff 

Buildings 4JÊ par yw, 

Equipment 10JÉ 

Total dapre^a^nj. 

Tetti production oot, mtffltfïï 

fyoflttoUon oosta «?l^|d ran m^ff,»^. 

Le. 865,100 
Le. 665,500 
Le. 1,607,335 

Le. 4,669,938 

321,855 

15,081 

23,380 

Iti    îiWififi (1) 

Le. 51,544 
13,310 

51,906 

15,306 

1,546 

1,200 

(2) 

Le. 26,620 

86,510 

Jfe UkU2(3) 

te- 5.278.106 

Le. 606, ffl 

**» 16,351M. 
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Investaent oost will be financed by a loan. 

Capitalt Le.    1,330,600 
Interest rate: 10$ 

Loan durations 10 years 

Loan refundí 3 years free 

t 7 years refunding, 7 equal parts 
Le. 218,657.14 

Le. 

Working capital will be financed by a special loan. 

826,173 
10$ 

5 years 

5 equal parts 

459,180 

765,300 

306,120 

Le.  826,173 

Capital : 

Interest rate: 

Loan duration: 

Loan refund: 

Caait«! «mliomtioM 

1st year 30$ 

2nd year 50$ 

3rd year     20$ 

M 
annuity 
Le.217,942 
loan 165,235 
interest 52,707 

Le. 

Le. 
Le. 

+ 100$ working capital 

Interest before starting onfrft^0fiff 

I*.      459,180 x (LIO)2 - 1 - Le. 96,427.80 

Le.      765,300 x    1.10     - 1 . Le. 76,530.00 

Mil' Lf,17g|?57,90 

Capital application is assumed at the beginning of the year. 

Loan refunding is assumed at the end of the year. 

Factory operation starting is assumed at the beginning of the 3rd yaar. 

Interest before starting will be financed by a short terra loan. 

Capitali Le.172,957.80 

Interest rate: 10$ Ì     annuity 

Loan duration! 5 years 

Loan refunding« 5 equal parts 

Le.45,625.80 
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The fourth year Production will be increased up to ¿C.^00 mt. 

Increasing working capital   ;ill l-  financed by a short term loan. 

Capital Le.   324,300 N Le. 
Interest rate 10/ Í      Annuity:    85t54?.b 

{    /   Loan:        64,860 
Loan duration '. years ;    ^  Interest : 20,^89.5 

Loan refunding 5  equal  parts       ' 

The seventh year Production will be increased up to 37.200 tntt 

Increasing working capital will be  financed by a loan. 

Capital Le. 45',362 
Interest rate yvl \      Annuity:     Le.120,519 

) /  Loan: 91,372 
5 years ) v Interest: 29,146.6 

) /  Loan: 91,372.4 
Loan duration 5 years )      li 

Loan refunding 5 equal parts 

It has been assumed that the fertilizer mixing and bagging facilities 

would be a government factory and that "Gate sale price" would not be 

charged by any tax or return on investment. 

Gate sale prices have been established to allow the plant self-sufficiency 

for paying all production costs and financial charges including loan refunding. 

Table  12 gives the total amount of financial charges including loans 
refunding. 

13,' of gate tale price increasing up to 15.8>t at the beginning of 

loan refunding and decreasing down to 9.8 and 6.5/ when production increase. 

Raw materials amount 85/88^ of the production cost and 74/79$ of 

the gate sale prices. 

Table  13 gives fertilizer gate sale prices necessary to allow fertiliter 

plant self-sufficiency to assume all its charges. 
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Pwummn gf intonai ço-9ptrtnon 
Sierra Leone and Liberia have signed an agreement called Mano River Union 

Convention whose target  is to develop Union Projects drawing profit for both tuo 

countries. 

Governments of Sierra Leone and of Liberia have made agriculture  a 

national priority and aim to develop modern intensive agriculture in order 

to reach food crops self-sufficiency and increase export oriented crops earning 

foreign exchange for the countries. 

Establishment of fertilizer mixing and bagging facilities could be 

financed and implemented within the framework of a Union project 

between the Government of Sierra Leone and of Liberia. 

The plant whose mixing capacity is about 60,000 mt/year would be  sufficient 

to supply the requirements of both two countries for the coming years; 

and when consumption would outrun production,  it would be possible to add 

extra mixing and bagging capacities. 

The plant at itB beginning would operate at higher capacity and the 

feasibility would be improved. 

Agriculture and fertilizer U3e in Liberia 

Liberia,covering an area of 37t743 square miles (97,750 km) with 

a population of 1,503,200 (1974 census) and a population growth rate 

of 3.3$ per year, has like Sierra Leone and like all West African states 

a basically agricultural economy. 

About 70$ of its population is engaged in agriculture,  and agriculture 

in Liberia like in Sierra Leone is the second largest production sector (the mining 

sector being the first.) 

Staple crops such as rice, cassava and vegetables are produced along with 

export oriented crops such as rubber, cocoa, coffee, oil palm and sugar cane. 

Rice is the most important crop,  and rice self-sufficiency is the first 

purpose for the Ministry of Agriculture which is responsible for 

implementing all government agricultural policies. 

In 1975t rice production reached 229,000 metric tons and 45,000 tons 

importation have been necessary to supply domestic consumption. 
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Fertiliaer use in Liberia is already important, about 20,000 metric 

tons per year.    In 1977 Liberia spent more than 3 million dollars 

for importing fertilizers (price CIP Monrovia),(see table.14.) 

The Ministry of Agriculture has undertaken a study to evaluate 

the minimum demand for fertilizers in each of the years 1978-1980, 1985 and 
199O. 

This study covers only confirmed agricultural projects which 

will be the major fertilizer consumers,  (see table 15) 

It has been assumed for the following study that the Uberi an 

agriculture requirements in 198I would be 

NPK (15-15-15) 9,000 »t. 

HPK ( 9-18-27) 9,000 «t, 

"re* 45$ 2,500 mt. 

Triple superphosphate 900 mt, 

Potassium chloride 3*500 mt, 
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PmlWUUn of Ilion«! co,«wmi«n 

Sierra Leone and Liberia have signed an agreement called Mano River Unij 

ition whose target is to develop Union Projects drawing profit for be 
cof^sBjes. 

nnments of Sierra Leone and of Liberia have made agriculture 

nationa^B^rity and aim to develop modern intensive agriculture issuer 

to reach JÄcrops self-sufficiency and increase export oriented^-ps earning 
foreign exchft^^for the countries. 

Establiahsflkof fertilizer mixing and bagging faci lit imbuid be 
financed and impl^Bted within the framework of a union jfc^fct 

between the Oovernm»^^^ Sierra Leone and of Liberia. 

The plant whose m^Jrcapacity is about 60,0OO^Fear ^^ be sufficient 

to supply the requiremen^fc^both ti« countries f^flb coming years 5 

and when consumption would^^, production,  it^rtd be possible to add 
extra mixing and bagging capsa^ks. 

The plant at its beginningT^^operaJ^ higher capacity and the 
feasibility would be improved. 

Agriculture and fertilizer use in 

Liberia,covering an area of ^BJ5 eo^fe elles (97,750 km2) with 

• population of 1,503,200 (1974^E.) anovulation growth rate 
of 3.3% per year, has like Sij^Leone and lil^l West African states 
a basically agricultural ec 

About 709C of its po^Äon is engaged in .grll^re,   and agriculture 

in Liberia like in Siej^one is the second largest^^ction sector (the mining 
sector being the fii 

Staple crops^^as rice, cassava and vegetables are^Kced along with 

export onentej-Äs such as rubber,  cocoa, coffee, oil pald^ksugar cane. 

Rice isjMfaost important crop,  and rice self-sufficiency^Bsl»« first 
purpose to^m Ministry of Agriculture which is responsible for 

iapleaonj^^all government agricultural policies. 
Ii^'5f ric« production reached 229,000 metric tons and 45,000 tc 

ion have been necessary to supply domestic consuoption. 
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tfr-tfr»H 

1) 

iMwnlua sulpaat« Al 

Diawoniua pkoapàat« SAT 

Potatili« oalorld« IDI 

Total 

43.0 9.03 
32.0 5.T6 
25.0 - 

100.0 14.79 

-W 
14.72 

14.72 

15 

15 

2) 
Uroa 

Mono 

aulpaato IB 

ulva paoapatt« 

Total 

fftH 9f 
1) 

2) 

PotMtlUB  OalOrla« 

Tot«! eoat 

9.12 4.104 

36.47 7.659 

29.41 3,235 
22i9 • 

100.00 

-ïL 
*•»•!«• avlpaat«   IB 0.430 

Di «o ni ta pkoapart«  Sip 0.320 

Potatiiua oalorld«  ICI O.250 

Total ooft 

15 

15 

15 

liti ^fffi 1V1Y-17 

Coat/it. 

91.95 

158.45 

79.95 

JL 
15 

OMt^t. 

0.0912 154.95 
0.3647 91.95 
0.294; 163.45 
O.25OC 79.95 

COit/Bt. 
I5-I5-I5 

39.53S5 
50.7040 

19.9875 

110.23 

Coit/at. 
15-15-15 

115.726 

W- 
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Th« formulation (1) i« the cheapest,  even if it is necessary to us« 

about 2% sore to get th« accurate quantity of nutrients. 

Diaaaoniua phosphate is usually the cheapest supplier for nitrogen 
and phosphorus. 

Raw aatwials necessary to aanufacture 9.000 at. MPK 15-15-15 
Formulation (1) 

Aaaoniua sulphatet 3,870 at. x 

Diaaaoniua phosphate:    2,880 at. )    9,000 at. 

Potassiua chlorid«t       2,250 at. ' 

llMtflfftWf °f m 9-1§-87 
1) 

Raw aaterials 

Aaaoniua sulphat« AS 9.32 1.957 
Jm9mJmÊLm jyÉ. 

Diaaaoniua phosphat« SAP 39.13 7.043 18.00 . 
Potassiua chloride KCl 45.00 - - 27.00 
Piller 6.55 - - - 

Total 100.00 9 18 27 

2) 
Urea 4.08 1.836 - - 
Jaaoniua sulphat« AS 15.62 3.280 - - 
Ronoaaaoniua phosphate RAP 35.30 3.884 18.00 - 
Potassiua chloride KCl 45.00 - - 27.00 

Total 100.0 9 18 27 

Coat of lBDorted  basic fart •sary to aanufacture 1 at. of iPK 9-1&.27 

1) 

Mm utffMf 
Coat/at. Coat/at. 

Mfî-27 fati 
Aaaoniua sulphat« 0.0932 91 .95 8.570 
Diaaaoniua phosphat« 0.3913 158.45 62.002 
Potassiua chloride 0.4500 79.95 35.978 

Total cost 106.55 
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2) 
Bur aaaaayjala •ti 

Cost/at. 
-il* „ 

Cost/at. 
fcJl-27 Id. 

Urta O.O4O8 154.95 6.322 
Aaaoniiai sulphate O.1562 91.95 14.363 
Monoaaawniua phosphate 0.3530 163.45 57.698 
Potaasiuai Chlorid« O.450O 79.95 35-978 

Total cost 1,000 114.366 

11» •rtWlftil WUSTY to aanufacture 9.OOO »t. HPK Q-18-2J 
Foraulation (1) 

Jaaoniua sulphate 838.80 at. 

Diaaaoniua phosphate   3,521.70 at. 

Potassium chloride       4,050.00 mt. { 
Ultfl to bf lajported to supply Libérien apicultura 

Uraa 2,500 at. 
aaaoniua sulphate 4,709 at. 

Diaaaoniua phoaphste 6,402 at. 

Triple aupsrphosphate 900 at. 

Potassiiaa ohlorida 9,800 at. 

Pillar 589 >t. 

Total 24,900 at. 

Iaportad raw aatarial oost 

"*•» La.     387,375 
saaoniuai sulphate 432,993 

Diaaaoaiia phosphate 1,014,397 

Tripla superphosphate 109,755 

Potassium ohlorida 783,510 

*o**l La. 2,728,029 

Taking into aooount y% loasss; law aatarial   mat • La. 2,755,310 

1 
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trial oost to aunolr Bierre ^fT1 

18,908 at. Le. 2,373,634 

24,900 «t. Le. 2,755t3lO 

43,808 at. Le. 5f128,944 

It AM been assuaed that after 5 yoers total plant production «ill 
inornate 19 to 60,000 mstric tona par year. 

^fa?1^°l 60|°09il. 
fat.  TiQMiffl 

)   cris, 

Inreetaeul ooat and working capital would ba f Intanali in ta« 
eonditiona aa for the first study. 

to- 43»§QB ,t, 

Working oapital 1 La. 1,765,910 
Intaraat ratet 10£ 

Burationt 5 jaarc 

Loan refunding! 5 equal parta 

' 60|Q99t1i 
Working capitali Le. 2,411,609 

Inorante to be financed«Le. 645,699 

Intaraat ratet i0fX 

Barattent 5 /ears 

Loan rafundingt 5 equal parta 

$,842 
/ toast   Le. 353,182 
v IataraattLa.112,660 

to.   170,334 
/tonnt to. 129,139.8 
interest 1U.41,194.2 

laala 16 *i»n the total avouât of financial ohargaa inoludiag loans 
refunding. 

They anount 10.3* of the gate aala price, inorasse mp to 

a aaxiaua 13.2* at the beginning of loan, refunding and 

daoreaae down to 5)1 after production increasing to 60,000 at. 

lav aaterials anount 88/89* of the production ooat ami 
79/845» of tha gate sale priée. 

Tjfc,t 17 a**** fertiliser gate aala prices to allow fertiliser »It** self- 

tuff i oienoy to finanoe all ita ohargaa. 
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Bstinated Production Coat 

in*« 
nWR-SfMI« 

•quipaevt Le.     865,100 

Building, oiTil work Le.     665,^00 

Working capital Le. 1,765,910 

TfrttMt ffOttt 
Raw naterials 

Ban 

Operating suppliti 

Electricity 

U.    5,128,944 

379,087 

17,760 

27,533 

total Tariabla ooatt U.    5,553,264 

fipeâ aoe^g 

Labour 

Maintatianoat 2^t buildinf ooat 

6% equipment 

Iaeuraneet      1% iiwestneirt 

Adainietratire costa, }% labour 

lit. 54,346 
13,310 

51,906 

15,306 

1,630 

1,200 

fetal fixed ooata I«.       137,698 

Building«     4% 

Bquipneat   10fí 
E«. 26,620 

16,510 

Total depreciations Im,       113,130 

if» ftrtl fati   5i»MiOK 

^- 
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iav* 
mmimi* 

Variai« oo^f 

lav atteri ala 

te* 

Operatine auppliaa 
Electricity 

Batiaated Produotion Coat 
Promotion 60.000 t./y-r 

Í 
•fttiBMnt 

Building* (oiril «ask 

ltoitinf capital 

fotal Tarinolo ooata 

fi«aâ noeta 

Labour 

aninteaanee 2% buildinf ooata 

6% oquipaMBt 
Inaurane«        \% iorertaont 

idainiatratiy« ooata     )% labour 
Land rant 

fotal fizad ooata 

La. 865,100 

La. 665,500 

La. 2,411,609 

La. 7,024,667 

519,120 

24,324 
37,710 

La. 7,605,821 

La. 62,753 
13,310 

51,906 

15,306 

1,883 
1,200 

I«.     146,358 

Building 

Iquipaent 
4* 

io* 

fotal doprociationa 

fatai production ooata i 

fatai production ooato 

I«. 26,620 

86,510 

La.     113,130 

U. ìiflfó.iP» 
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Persons met  in  Sierra Leone 

Mr. Jackson, Minister of Agriculture and Forestry 

Mr. Kuyenbsh, Permanent Secretary, Ministry of Plan 

Mr. Sesaai, Permanent Secretary, Ministry of Airi culture and Forasti? 

Mr. A.R.  Siafa, Chief Agriculturist 

Mr.  L.M.  Feika, Assistant Chief Agriculturist 

Mr. Badcliffe E. Williams, Assistant Chief Agriculturist 

Mr. Bangora, Deputy Secretary, Ministry of Agriculture and Forestry 

Dr. S. Rhodes, Acting Head of Soils Départaient, líjala University Collega 

Dr. R. Jones, Director of Rokupr Rice Researoh Station 

Dr. I.C. Nahapatra, Project Manager, Rokupr Rice Researoh Station 

Mr. Idrioh Kandes, Port Statistics 

Mr. Baldwin E. Banks, Director Economic Affairs Division, Mano River Union 

Mr. Alfred Tubaann, Assistant Minister for Technical Affairs, 

Agriculture Ministry, Monrovia, Liberia 






