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I INTRODUCTION
 

This study results from a contract awarded 
to Sociedade Comercial Francisco
 

Mantero SARL in September 1985 
in accordance with the conditions laid down
 

in the Trilateral Agreement 
Portugal/United States of America/Democri:tic Repu

blic of S. Tom e Principe.
 

The team formed for the purposes of this 
work (i.e., Dr. Pedro Mantero, Mr.
 

Jaime Borges, Mr. Mdrio Pais 
Ramos, Mr. Daniel Nunes and Dr. Francisco Mantero)
 
is pluridisciplinary and 
the aim hereof consists in studying the implementation
 

of black pepper culture in the Democratic Republic 
of S3o Tone e Principe
 

as required under the 
terms of the Tripartide Cooperation.
 

In accordance with the specifications required for contract purposes, we shall
 

describe the ecological characteristics of the selected areas, the 
findings
 

resulting from 8 years' experiments, the technical and 
economic feasibility
 

as well as 
the need for this black pepper alternative.
 

Pepper cultivation is feasible in 
S. Tom4. Conditions are such that 1,500
 

ha of black pepper shrubs on marginal areas will 
place cocoa in the second
 
place even if this latter crop will reach the 
level of 12,000 tons which existed
 

at the end of the colonial era.
 

It will be shown that crops can be diversified in S. Tom6 and 
that five years
 

will be quite sufficient for projects to develop into actual results.
 

By using 
more than one type of farm, family firms (small agriculture) will
 

have a market crop with a revenue 
of more than 500% of that of cocoa but the
 

so-called breadwinning production will still 
not decrease.
 

We have considered the most pessimistic figures and have not stressed certain
 

points which could be used for psychological motivation since results speak
 

for themselves.
 

Revenues will only 
be achieved if an effective aid is provided and if there
 

is proper management.
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Unsuccess (if any) as in all projects will be related only to human resources,
 

options regarding cropping systems or the shortage of financial means.
 

The implementation of areas shall have to be limited only by technical and
 

economic problems since the survey was based on economic and social assumptions.
 

We were the first to introduce Piper Nigrum in the islands of S.Tom4 e Principe
 

in 1967; we were also the first to plant it and the first to export it. This
 

makes us highly honoured by the fact that we were now chosen to carry out
 

the feasibility study on this crop at the Democratic Republic of Sao Tom4
 

e Principe.
 

We hope it will be quite complete and that we may have given ample information
 

covering all we know about the world of Pepper to the future pepper growers
 

of Sao Tomd e Principe. Those going into this business will be aware or the
 

problems they may have to face, how to prevent them and how to overcome them.
 

In addition to our suggestions and information, creativity and experience
 

gained by the new growers may lead to new solutions in the cropping and tech

nology fields and thus enrich the existing knowledge and enhance whatever
 

they may imagine for the solution of the complexity in the cropping of Piper
 

Nigrum.
 

We feel sure that all this will h-ppen. This reason alone made this work fasc

inating. Our aim was to be able to achieve a cultural, technological, commercial
 

and economic model for the pepper growers at S.Tomd e Principe. If we do suc

ceed, we will then feel very proud and that we were truly useful.
 

II BRIEF HISTORICAL REVIEW ON THE KINGDOM'S PEPPFR (PIPER NIGRUM L)
 

1 - Black pepper is one of the oldest known spices which has always been asso

ciated to India, where it is assumed to have originated. The Greek word pdperi 

as well as the Latin piper and Arab filfil originated in Sanskrit pipalli, 

a creeping bush, Piper Nigrum L, which was traded between the coast of Malabar 

and the Mediterranean in very ancient times as reported by Theofratus in 372

387 BC; he mentioned two species and the second one is probably the one corres

ponding to "tail pepper". Later on, Discordius and Plinius mention the same. 
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Thp first short known description is claimed to have been made by Cosmas Indico

pleustes after his visit to the coast of Malabar in 540. He mentioned the
 

plant's characteristic. Harco Polo later mentions the production of pepper
 

at Java around the year 1280.
 

2 - It originated in Southeast, India and was then taken to the east and Java
 

probably by Hindu immigrants early in the Christian era.
 

It then expanded to other regions subsequent to enhanced value resulting from
 

a highly utiequal consumption which was practically reserved to the noble class
 

and to the upper bourgeoisie. This restriction was especially due to the very
 

small quantities on the market and to the prices reached. Its generalized
 

use was later imposed in view of the conditions for preservation of food;
 

the coming autumn season and the lack of pasture land led to the slaughter
 

of a large part of cattle and meat was either smoked or salted for preservation
 

purposes. Nevertheless, it would easily rotten and the same would happen 
to
 

salted fish when exported to a far distance. The disgusting smell and taste
 

often had to be conipensated by using strong aromatic and hot products.
 

Trading of drugs ans spices in Portugal started early after independence.
 

This is confirmed in the Orders issued by the Municipality of Coimbra in 1145
 

and certified through the Town's charter in 1179.
 

In 1266, the Silves, Loul6 and Tavira charter established the king's entitlement
 

to a moravedi (old gothic iberian gold coin) per load of indigo or pipere.
 

The Aljezur charter of 1280 mentions black pepper. The charters of the House
 

of King Diniz, 1278/1282, include one dated 1287 where the rights on pEpper
 

and saffron are reserved to the Crown.
 

According to Portuguese Historians, the Portuguese Market was supplied by
 

Flandres between 1319 and 1330, through Castilla, which means by land, as
 

described in "Descriqo de Terreno em Roda de Lamego".
 

Curiously, up until the first half of the 15th Century, no reference is made
 

on direct contacts between Portugal ind markets where this and other spices
 

are produced.
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The direct interest for these spices is first shown by Usidemore and Ca da
 

Mosto who, together with a Portuguese and the Venetian Patricio di Conti visited
 

the Venetian galleys which had to anchor at Cape St. Vicente in 1454 due to
 

bad weather.
 

Documents published at that time show that the aim of the voyage proposed
 

by Usidemore and Ca da Mosto to Prince Henry was probably to find spices in
 

the African coasts since Usidemore's arrival at the mouth of River Gambia
 

had the aim of marketing gold and malagueta pepper.
 

Diogo Comes: in 1456, bought not only the usual products, such as cotton cloth
 

and elephant teeth but also "unam quantim mensuram de malagueta in grano
 

from the negroes of Rio Grande (Geba).
 

Trade starts to expand and the Portuguese dominate: Afromomum Malagueta and
 

Afromomum Granum-paradisi and other products called Amomum granum-paradiso
 

and tail pepper or Guinea pepper, so named because its stalk was attached
 

to the fruit: this was Piper Clusi. We, therefore, have to consider two differ

ent times: one, in 1454, when malagueta pepper first arrived by sea; and the
 

second one, in 1485. a time when the first pepper from Guinea reached the
 

golden period at the end of the 16th century when C6 Masser estimat-s the
 

quantity of black pepper and malagueta yearly disembarked in Portugal to be
 

about 2,000 quintals.
 

By mid 16th century, difficulties in India made it necessary for the cultiva

tion of spices to be extended to S.Tom6 and Brazil. The description of S.
 

Tom6 by the sailor Gonqalo Pires to Valentim Fernandes (manuscript pages 197

210) does not mention any attempt in introducing spices on the island. Neverthe

less, the cultivation of spices is mentioned in 1578/9 in "Relatione del Reame
 

di Congo" dated 1579 which states ... "ginger and spices at S.Tom6 yielded 

copiously". (The word was underlined by us). Scattered documents found in 

box 1, Dec. 61 of A.H.U. mention the following: ... "There is a lot of ginger 

in Lisbon coming from S. Tom6, India and Brazil . (the word was underlined 

by us). 

Nevertheless, spices at S. Tom6 last for a very short time. Traders interested
 

in the Cape route reacted in such a way that the plantation of spices was
 

banned in 1593 because this caused losses to India. This piece of news is
 

reported in "Rendas de Portugal", 1593, Page 64.
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Trade was then extended to the world in 1700 when the Europeans arrived at
 
the Eastern and African countries. The brief report then goes ol to the 19th
 
century. The Dutch developed their own plantations at Java, Sumatra and Borneo
 
where they in-roduced cropping methods which were adapated by the 
 Chinese
 

and the Dutch Eastern India obtains the pepper monopoly.
 

It is uncontroversial that it was under the Portuguese that black pepper was
 

expanded 
to Malaca and to the Islands of the Malayan archipelago but they
 
were not able to maintain the monopoly after the 18th century and the Dutch
 

were not able to maintain it after the 19th century.
 

III PIPER NIGRUM L
 

A - Bothanical Study 

1 The genus Piper belongs to the Dictolidonea class, piperales order and
 

piperacea family and includes more than six hundred species, a dozen of which
 
bears more or less useable fruits for medicinal purposes or as spicer.
 

Piper Nigrum L has a cromossomatic name of 2N = 52 and is under the form of
 
a persistent foliage creeping liana which 
may reach a height of ten or more
 

meters.
 

1.1 - The root system is formed of three to six main deep roots which may 
go down to a four meter depth, and these are responsible for the fixation
 

of the plant to the ground and for the absorption of water from deep layers
 
at the time of droughts; the system also consists of an important network
 
of fascicular routes concentrated on a 0 -o 2 meter diameter (scattering of
 
the foliage in the soil) and situated at a depth of 30 to 60 cm, for the nutri

tion of the plant.
 

1.2 - The part above ground is divided into three different parts: the stolcns, 

on the base of the plant, spr2ading over the ground and acting, in certain 
cases, for propagation purposes; the orthopropic branches, formed between
 

knots, 7 to 10 
 cm long, 1 to 3 cm thick and developing vertically, forming
 
the base for the fixation of the plant through casual routes coming out of
 

the knots and, finally, plagiotropic branches.
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The plagiotropic branches alternate with the orthotropic ones. They have a
 

2 to 3 mm diameter, shorter internodes and a herbaceous consistency but no
 

casual roots; they have alternate leaves with shoots which originate fructific

ation branches.
 

1.3 - Leaves are inserted alternately, they are pectolated and simple. The
 

2 to 3 cm long pectol is formed of a sheath and has two lateral 10 to 15 
cm
 

long and 5 to 10 cm wide stipules, it is complete, oval or elyptical, pointed
 

at the top and cordiform at the base. Leaves are dark green; there is a regular
 

and dark dimorphism between the leaves of the orthotropic trunks and a lighter
 

colour and assymetric dimorphism in relation 
to the main vein for the plagio

tropic branches.
 

1.4 - Only the plagiotropic branches have alternate inserted inflorescences 

opposite the leaves. They consist of 7 to 12 cm long hanging ears formed of
 

a series of pearly flowers, each one placed inside the hollow part of each
 

bract. There are sometimes as many as 150 flowers per ear and they may either
 

be hermaphrodites or unisex. Plants may, therefore, be monoic or doic herma

phrodites or even polygamous.
 

The greenish-yellow flowers are, as said, pearly. The pistil is formed cf
 

a simple unilocular ovary, under a very short style which branches off into
 

a star shaped stigma with 3 to 5 1 mm long branches containing papillas of
 

about 10 microns in diameter. The ovary contains an orthotropic ovule with
 

a lower micropyle.
 

The androceum is formed of rwo short 1 cm long stamens (sometimes four) set
 

on each side of the ovary. Each stamen is formed of a short flat filament
 

over the ovary and of an anther with two cells. Pollen is formed of very small
 

round grains with a diameter of no more than 10 microns (Please see Fig. 1).
 

1.5 - The pepper fruit is a sessile, acaulous, monospermic, spherical berry 

with a diameter of 4 to 8 microns and its colour is firstly green, then yellow 

and finally, when mature, it is red. The seed testa have a floury endodermis
 

with an albumen on top envelloping a small embryo.
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B - Flower Biology
 

The study of the 
flower biology explains the pollination of flowers and, there
fore, the formation 
of fruits. This is extremely important in the case of
 
the pepper shrub since some varieties 
tend to have very few grains. On the
 
other 
hand, knowledge on the pollination forms is extremely useful 
for the
 
creation of new varieties through cross-breeding or hybridation and for the
 
selection of methods to be used 
in the fight against certain diseases (please
 

see Fig. 2).
 

There are few 
studies on the flower biology of pepper shrubs and one of the
 
reasons is claimed to be 
the fact that there are difficulties resulting from
 
the very small size of the flowers. 
Hasa-lljas studied the development of
 
the flower branches 
and buds until full opening of the flowers. A study on
 
eleven cultivated varieties and 
one wild variety of pepper shrubs at 
the Agri
cultural Research Station 
of Bogor, Indonesia, showed 
that the shoots on each
 
knot of the more or less horizontal plagiotropic branches focnd on the
are 


upper part of 
the trunks. As time approaches for blossoming, the budb form
 
new shoots, generally starting 
with those closer to the "distale" end of the
 
trunk. As the shoot develops, the different layers of bracts fall one by one 
until there is only one left. This is the time when the flower bud is formed 
under the sheath of the new leaf which is also formed on the shoot. The flower 
bud iL, at a particular time, impelled by the blossoming bud in the first 
bud but it is still protected by the bract Later on, the flower ear develops
 
through the two 
 halves of the pleated blade 
of the young leaf. The latter
 
unfolds following an epinastic movement, breaks through 
the covering bract
 
and releases the young flower ear; the 
ear still remains inside the bract
 
and only gets away 
from this shield when it is about 1 cm long as this is
 
when 
it is able to stand the air conditions. The flower branch will dry and
 
will not develop if 
deprived of such protection 
at a very early stage. This
 
often happens, for example, 
with the Piper Betle species where fruits are
 
seldomly found 
because flower branches 
are usually destroyed prematurely due
 
to the fall of the protecting bract. This justifies 
the very important role
 
played by the leaf sheath, the blade 
and the bract in the development of the
 
flower branch. 
On the other hand, an additional flower bud is formed inside
 
the young bud and the shoot 
then has two flower buds (please see Fig. 3, 4
 

and 5).
 



Fig. 1 - Branch producing flower ears, as seen from the top. Buds developed 

into shoots. The buis are located on the upper part of the horizontal 

branch supporting tem. The shoots closer to the distal end of the 

branch usually develop first. The base end bud is just starting to 

be unattached.
 

Fig. 2 - The same branch as in Fig. I but at a later stage. The four shoots 

develop into young trunks with one flower ear each. 
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Fig. 3 - Schematic representation showing
 

a bud with a flower outline.
 

=b bract 

1 = leaf blade
 

g = leaf sheath
 

p = young bud 

e = flower outline
 

t = branch internode 

Fig. 4 - Schematic representation of the development of the flower outline. 

a) The flower outline (e) came out of the sheath enveloping it as 
it was pushed by the developing lower bud (p in fig. 3);
 

b) The young flower ear is inside the blade of the new 
leaf.
 

c) The new leaf unfolds epinastically, cracks the enveloping bract
 
and releases the flower ear which, nevertheless, remains in the bract.
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Fig. 5 - A second flower outline (eI ) is about to develop inside the new bud 

(p) in such a way that there are two flower outlines developing inride
 

the same shoot.
 

Fig. 6 - a) The bract has fallen. The new young bud comes out of the sheath 

cavity (g). The positive geotropic bending of the ear starts. 

b) The positive geotropic bending of the ear is compieted. The new
 

bud has reached its maximum size and the same events take place inside
 

it.
 



A few days after the ear sprouts, it has a positive geotropic reaction and
 

it then bends progressively towards the ground. This bending starts from the
 

top and gradually reaches the basa of the 
ear. The flowers are not yet visible
 

since they are covered by the squamous bract (please see fig. 7).
 

Flowers start to bloom from the base of the ear 
and than continue towards
 

the top. In the "Bangka" variety, for example, the stigmas of the base flowers
 

start coming out of th2 bract two weeks after 
ears appear. Five or six days
 

later, this reaches all the flowers and the ear 
then has the femal, nature
 

since the stamens have not yet snapped (please 
see fig. 7). This condition
 

lasts 
for about five days; the first stamen then appears on the ear base and
 

other stamens start to appear during the four to 
five following days and the
 

ear becomes hermaphrodite (please see figure 8).
 

29 to 30 days elapse between the time when the ear appears and flowers fully 

blossom. The period between the time when the female and the male organs of
 

one 
flower are formed is 10 to 11 days for the flowers of the ear base and
 

nine to ten days for those of the distal en.. (see fig. 7).
 

Three to five days after the male flowers sprout, che stigma is covered by
 

a viscous liquid which means that it 
is ready. The anther of the stamen starts
 

to open up two d~ys after its formation. These are protogenic plants, i.e.,
 

the female organ matures before the male one. Please note 
that the two stamens
 

of one same flower do not develop at the same time 
and that they mature at
 

different times; 
 this means that the two pollen bags of one stamen do not
 

open at theL same time and, therefore, the distribution of the pollen grains
 

of one same flower lasts for quite some time. 
This procedure is not the same
 

for all varieties. In the case of the "Belantoeng" variety, for example, the
 

first stamens appear on the base of thc before
ear the stigmas of the ear
 

appear. There is, therefore, no female stage for 
the ear but blossoming is
 

still protogenic.
 

The wild variety "Bukit Kemuning" is quite different. The ears grow at a reason

able pace but they have few grains which always form close to the base. The
 

study of the ear showed that flowers start to develop 
on the base and that
 

stamens 
appear before the stigmas. In the "Bangka" or "Belantoeng" varieties,
 

flowers are protandric, 
 i.e., the male organ matures first. Generally, it
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Fig. 7 - a) Part of a flower ear soon after completion of the geotropic bending. 

Flowers are still covered by squamous bracts. 

b) Part of a flower ear in the female condition. The star stigmas 

left the bract protection.
 

c) Part of a flower ear in the hermaphrodite condition. Each flower
 

has one stamen on each side of the ovaries.
 

Cleft
 

Rootstock
 

Fig. 8 - Grafting as designed by Carr4. 
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even disappears before the stigma appears and becomes pollen receptive; however,
 

the period between the maturity of the organs of the two sexes is shorter
 

for the flowers on the ear base and there is, sometimes, a possibility for
 

direct pollination and the formation of one or two grains. This is why these
 

varieties with such a low productivity are not used.
 

Flower pollination is a controversial matter. Some authors, such as Barber,
 

Cramer and others, believe that pollen is carried by rain. This belief is
 

highly spread throughout India since fecundation usually takes place during
 

the rain season. Other authors, such as Govinda and Venkateswaran, concluded
 

that very heavy and long lasting rainfall harms fecundation just as much as
 

a very long exposure to the sun. Based on these two theories, Hasan-lljas
 

decided to isolate flower ears of the pepper shrub before the genital organs
 

of the flowers developed. After careful examination to check the absence of
 

insects or mites, the ears were placed into spacious polythene bags for free
 

development.
 

A comparison with a same number of randomised ears (which were not isolated)
 

showed a similar fecundation. This proved that the fecundation of the flowers
 

of the pepper shrub does indeed not depend on the rainfall, insects or wind
 

conditions. However, it is found that, in the majority of cases and with the
 

usual varieties, pollination takes place between the flowers of the same ear.
 

Pollination of the stigma with pollen from the same flower (autogamy) is not
 

impossible but it is seldom due to the usual protogeny of flowers; the usual
 

method is that of "geitonogamy", i.e., pollination between flowers of the
 

same ear. This is easily explained by the positive geotropism of the ear:
 

as soon as the stigma of a flower becomes receptive, the stamens are not yet
 

ripe but, on the other hand, the flowers closer to the end by the ear base
 

are, due to the positive geotropism of the ear, placed over the flower and
 

issue a functional pollen which will fecundate the ready stigma by gravity.
 

Other researchers, such as Martin and Gregory came more or less to the same
 

conclusions as Hasan-lljas. However, Barber and his disciples were not totally
 

wrong. Rain may indeed not be vital for the fecundation of the pepper shrub
 

flowers buL moisture is really important. It favours the separation of the
 

more or less aglutinated masses forming the pollen grains outside the pollen
 

bags. Furthermore, a high moisture content maintains the turgescence of the
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stigmatic branches and, therefore, extends the receptivity period of the stigma
 

to some ten days, thus increasing the pollination capabilities.
 

The absence of flower pollination may be strongly due to a stigma lesion,
 

resulting from its fragile nature. Insects seem to play an import3nt role
 

here, not as pollination agents, as would be assumed, but rather as stigma
 

destroying agents.
 

Tests are being continued for new strains but they take too long because of
 

technical and scientific difficulties, such as for example the behaviour of
 

the plant.
 

C - Ecology
 

The natural habitat of the pepper shrub is the dense leave forest covering
 

the western side of the Western Gates in the Malabar Coast. This is an equato

rial climate plant and its culture will only yield interesting results in
 

the hot countries with a high a:,d well distributed rainfall.
 

Pepper shrubs in the 4estern Coast 3f India develop in hot and well irrigated
 

regions along the coast. At less than 600 m heights, considerable rainfall
 

of more than 2,600 mm per annum is required and 3 to 5,000 mm per annum are
 

reached in the large production centers. Estates are found in countries with
 

hot equatorial climates but they are also found in countries with tropical
 

climates will a clear cut dry season provided however it is not a very long
 

one. A dry season under the described conditions is a factor for a good pro

duction since the crops will mature and be grouped.
 

The ideal or optimum climate for black pepper will have a rainfall between
 

2,500 and 3,000 mm with a relative humidity of more than 80%.
 

The following table shows the figures for three pepper producing regions where
 

maximum values are obtained:
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TABLE I
 

Average Rainfall at several Pepper producing Stations
 

TNDIA AND MADAGASCAR
 

MONTHS INDIA MONTHS MADAGASCAR
 
Negumangad Todopuzha Tamatave
 

May 241 300 February 385
 

June 447 778 March 458
 

July 274 767 April 406
 

August 165 549 May 287
 

September 180 328 June 
 275
 

October 363 432 July 
 293
 

November 246 218 August 203
 

December 74 51 September 135
 

January 25 20 October 98
 

February 26 33 November 135
 

March 
 59 71 December 257
 

April 186 208 January 365
 

TOTAL 2,286 3,749 
 3,291
 

Table I shows the average rainfall figures of three pepper producing regions,
 

two of which in India, Negumangad and Todupuzha at Kerale and one at Malgache:
 

Tamatave. Adjustments were made to have coinciding rainfall epochs since Mada

gascar is in the South Hemisphere.
 

Please note that rainfall at Todupuzha in June to August usually corresponds
 

to 55.6% of the annual rainfall. Just for curiosity sake, please note tha:
 

annual rainfall at certain pepper production stations, such as Peermade, reaches
 

5,210 mm, of which 1,197 in June and 1,293 in July, but this does not damage
 

the plantations since most of them are on 
slopes and are also subject to drain

age works.
 

Please note that a dry season can be beneficial if it is not too long and
 

that it can be subject to corrections. These are carried out not only through
 

irrigations but also through adequate and easily controllable shading.
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To summarize: the pepper shrub is a hot climate plant requiring quite consider

able average temperatures and a high rainfall rate.
 

Table no. II shows the climate figures at the pepper production station of
 

Patambi:
 

TABLE II
 

Climate Data
 

Patambi Station
 

Months Maximum Minimum
Temperatures -0C Temperatures -OC Humidity
 

July 28.3 23.4 93.5
 

August 29.0 24.2 
 92.2
 

September 29.2 23.3 92.8
 

October 30.9 23.4 88.1
 

November 33.6 22.3 80.8
 

December 34.6 
 21.1 64.4
 

January 34.9 20.6 60.7
 

February 35.3 22.2 80.2
 

March 35.9 24.3 82.8
 

April 35.1 25.0 
 84.3
 

May 34.1 26.0 76.0
 

June 27.4 
 25.2 88.1
 

Please note that the pepper shrub will not tolerate strong wind. This will
 

dry the trunk and separate it from the stake.
 

D. Soils
 

Pepper shrubs can be formed on several types of soil. Nevertheless, special
 

attention should be paid to the extremely sensitive root system and to excessive
 

moisture as this will asphyxiate the plant. The soil must have a texture and
 

physical structure suitable for aeration and drainage. This is one of the
 

reasons why there is a need for a richness in humus and mineral elements.
 

Soil fertility is indeed an important factor for abundant crops and pepper
 

shrubs require quite a considerable amount of nitrogen and potassium. However,
 

a very rich soil would not be extremely convenient if it were flooded.
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Generally, the pepper shrub 
will prefer deep clay-siliceous or silica-clayish,
 

permeable, fresh soils 
with their surface at a distance of more than 2 m from
 

the water table layer. When there is surplus water, the best soils are those
 

of slopes on hills since water will flow more easily than from flat 
soils.
 

Highly clayish, heavy and impermeable soils should be avoided.
 

Pepper shrubs will Lake a high 
soil acidity and some are on soils with a pH
 

of no more than 5.5.
 

Table III shows the result of tests made on soils at Madagascar, tests at
 

the Laboratory of Sociedade Aqucareira de Nossi-B6 and at the Chemistry Labora

tory of the Agricultural Station of Lake Alaotra.
 

TABLE III
 

Tests on soils for pepper shrubs at Madagascar
 

1 2 3 4
 
Genesi Milloto Baboto Plantat.
 

Plantation Plantation Plantation S.de
 
Soil Sub-soil Soil Sub-soil Soil Sub-soil Aqucarel
 

Sand % .................. 5.00 4.80 24.80 
 42.40 25.80 38.30 17.20
 
Slime % ................ 48.30 41.50 39.60 31.90 38.80 
 36.60 53.60
 
Clay % ............... 31.30 38.40 29.50 19.10 26.30 21.60 22.60
 
Total Nitrogen 7...... 
 1.43 1.23 1.03 0.87 1.06 0.88 1.50
 
Organic Carbon 
 2.31 1.87 2.89 1.30 1.87 1.01 2.89
 
C/N ratio .............. 16.15 15.20 
 28.00 14.90 17.50 11.40 19.26
 
Total organic matter % 3.98 
 3.22 4.98 2.24 3.22 1.74 4.98
 
Humus %c ................ 1.08 0.84 1.63 0.71 0.37 0.21 1.63 
Assimilable H2 03 %0 . 0.834 0.728 0.430 0.306 0.541 0.417 0.333
 
Exchange Capacity %o 
 28.8 28.5 29.80 17.82 30.42 22.35 34.60
 
Exchange K20 %o ...... 0.359 0.325 0.237 
 0.134 0.191 0.19] 0.319
 
Exchange CaO %o ...... 7.66 1.82 
 2.10 1.34 2.24 1.21 2.18
 
Exchange Mn %o ....... Nil Nil Nil Nil Nil 
 Nil Nil 
Exchange Na %o ....... 0.016 0.015 0.071 0.053 0.045 0.061 0.061
 
Exchange HlgO %o ...... 0.174 
 0.174 0.314 0.295 0.241 0.29r, 0.954
 
Free Iron % .......... 5.15 4.75 0.71 0.85 1.32 1.43 7.15
 
pH ... ................... 5.74 5.29 
 5.83 5.87 5.78 5.50 6.51
 

These slime-clayish soils are well supplied with nitrogen; their contents
 

in organic carbon, total organic matter and humus are average and even high
 

in samples 2 and 4; their exchange capacity is considerable. They are quite
 

rich in assimilable phosphoric acid and their contents 
in exchangeable bases
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are good, especially potassium in samples 1 and 4 and magnesium in sample
 

4. Acidity is average; it is weak for sample 4. These data may be compared
 

to those of the Western Coast of India where the soil composition is concerned;
 

one of the tests concerns the soils of the Agricultural Research Station of
 

Pattambi and the other the soils of the Trivandrum region.
 

TABLE IV
 

TRIVANDRUM PATTAMBI
 

Physical Tests
 

Humidity ...................... 3.06 2.07
 
Coarse sand ................... 33,79 48.40
 
Fine sand ..................... 19.97 16.22
 
Slime ......................... 8.65 8.77
 
Clay .......................... 33.35 26.61
 

Chemical Tests
 

Fire loss ..................... 9.63 7.84
 
Insoluble ..................... 67.83 62.86
 
Fe203 + A120 3 ................. 28.64
 
N.............................. 0.10 0.084
 
'Total P205 .................... 0.04 0,293
 
Total K20 ..................... 0.05 0.191
 
Assimilable P205 .............. 0.0004 0.0058
 
Assimilable K2O ............... 0.002 0.02
 
CaO ........................... 0.04 0.129
 
MgO ........................... 0.146
 
Na20 .......................... 0. 126
 
pH ............................ 7.00 5.75
 

The lateritic soils are poor in nutritional elements but they are good supports
 

for the pepper shrubs as they are located on hilly slopes and are well drained.
 

E. Cultivated Area
 

This shrub originated in India and, therefore, it is only natural that it
 

should have been developed around the original nucleus: in India, on the west
 

side of the Western Gates and, especially, in the States of Kerala, Mysore
 

and Madras.
 

The area taken up by pepper cannot be easily assessed since it is found every

where both under the form of single crop and in association with other crops.
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However, in the sixties, it was considered that, on the basis of an average
 

density of 740 plants/hectare, there would be 78,000 ha of soil occupied by
 

pepper shrubs, 70,000 of which in the State of Kerale and the remaining at
 

Mysore and to a lesser extent at Madras. According to Marinet, the 78,000
 

ha were distributed into three different zones depending on the type of cultiv

ation: txtensive, family or in association with other crops. The first one
 

is found at South Kamara in the State of Mysore at the sub-district of Chirakkal
 

and Kottoavam with live stakes (usually erytrine) at an average density of
 

750 plants/ha; majority farms found the side
the of is in north of valleys,
 

expanding to the Pala-Kottayan region.
 

The second zone, the family type, lies in the coastal region of Tellichery
 

and extends to the north and to -he south of Trivandrum where it ends. The
 

stakes here are still live ones but of different species and the plantation
 

density varies with the soil nature and with the rainfall volume. This is
 

the main cultivation zone and it is divided 
into three main centers: in the
 

north the Tellichery region at Calicut, with about 6,000 ha, to the south
 

Kottaya: with about 15,000 ha and further to the south at Nedumangsd with
 

about 7,500.
 

The third zone, which is occupied with tea and coffee plantations as well
 

as tangerine tree 
orchards, has pepper shrubs planted under the protection
 

of the main crops; this is found in the district of Nilgiri and shading is
 

provided essentially by Grevillea robusta which is also used as the support
 

stake for the pepper shrubs.
 

The pepper shrubs extended from the Malabar coast to the Fi-r East : Indonesia,
 

Malaysia, Thailand, Ceylon and Cambodia.
 

The Dutch developed a new technique in the XIXth Century at Java, Sumatra
 

and Borneo and were able to maintain a share of 80% in the world exports.
 

However, the whole 
situation changes after the second world war: production
 

in Indonesia decreases because of Japanese occupation, pepper production is
 

replaced by textile plants and some farms are abandoned; on the other hand,
 

products from Sarawak and India increased and reached 2/3 of the world share
 

after the 2nd world war (1952).
 

Following the decrease of production in Indonesia, Brazil becomes the third
 

largest producer in the world in 1969.
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With regard to Africa, this crop starts being planted in the Central African
 

Republic and is also developed in Gabon where it has a very high quality.
 

F. Geographical Evolution
 

Indonesia: According to historians, pepper shrubs were introduced in Indo-esia
 

between year 100 B.C and year 600 of our erz. This country known in the old
 

days as Dutch Indies, was the main producer with a tonnage between 70,000
 

and 80,000 and covered 85% of the world requirements. Production in this archip

elago was essentially found in Java (10%), Banka (20%) and Sumatra (70%).
 

This situation deteriorated under Japanese occupation, as mentioned above
 

and only started to improve in 1954. Nevertheless, there are some limiting
 

factors:
 

1 - The area at the Banka Island, producer of a white pepper with good reput

ation in the world market and known under the name of Muntok, decreased from
 

6,000 ha to about 2,000 ha. This decrease was due to a disease known as "yellow

ness" which this variety is very sensitive to and which makes it essential
 

for plantations to be reconverted or renewed every six to ten years.
 

2 - At Sumatra, the variety Lampong occupied an area of about 16,000 ha in
 

the southern part of the district of Lampongs before the war 
but it was then
 

replaced and increased and now the pepper shrubs occupy an area of more than
 

20,000 ha. The Lampong variety was very sensitive to the Muller disease and
 

was 
replaced by a highly resistant variety known as Belantoeng.
 

3 - Pepper has been produced at Sarawak for a very long time. The date when 

these plants were introduced is not known buL data show that a considerable
 

amount was exported in 1809. Diseases which periodically would destroy the
 

crops were fatal for many plantations during the times of Japanese occupation.
 

4 - Production in Thailand nowadays is quite irrelevant. 

5 Tradition in Ceylon is quite ancient. Around 200 tons were exported in
 

1739. Production decreased under Dutch occupation. After the second World
 

War, prices reached a very high figure and Ceylon went back to its tradition;
 

production in 1964 reached a figure of 8,000 tons, most of which was traded
 

and consumed in the domestic market.
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7 - Production went beyond the boundaries of Asia and pepper started being
 

produced in Africa and Brazil.
 

7.1 - Pepper was introduced in Madagascar early 
in the XXth Century. Incentives
 
provided by the 
high prices led to a rise in production from 100 tons produced
 

in a very limited area in 1945 to approximately 1,000 
tons in an area of app.
 

4,500 ha in 1960.
 

7.2 - Nigeria, Zaire and Gabon started producing for domestic
the needs and
 

Gabon then otarted exporting.
 

7.3 - Brazil - Production in Brazil dates back to the XVIIth century at Baia
 
where plantations 
were of a family type. It was then extended to Paraiba,
 

Pari and Maranh~o but the 
situation was somewhat at a standstill. The crop
 
did not develop considerably because 
of the climate conditions and of the
 
varieties existing during 
the colonial era and 
known .s caiena or common soil
 

pepper.
 

The Singapore variety 
was introduced in 1933 at the Municipalitv of Tom4-Aqu
 

in the State of 
Pari and this was quite decisive for Brazil which is now the
 

third largest producer in the world.
 

G - Cultivation
 

1 - Multiplication
 

Propagation of 
pepper is carried out through three different methods: seminally
 

(seeding) and through layering or 
staking.
 

2 - Seeding
 

This method is seldomly 
used in pepper culture due to the slow development
 

of plants, to an undesirable 
cover and a late and irregular production. The
 
greatest problem results irom the 
extensive polymorfism of the issue. Neverthe

less, this is the method chosen in countries where stakes cannot be easily
 

received by plane 
or where new varieties have to be obtained.
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2.1 - Choice of seeds and preparation of nurseries: seeds to be used for multi'

plication purposes must originate from branches producing the fruits which
 

will be more similar to the type which is to be multiplied and they should
 

be completely ripe. Fruits are 
then hulled in fresh water, dried under the
 

shade and seeding can then take place.
 

Harvesting, hulling and seeding 
should be carried out within the shortes:
 

possible period of time since:
 

a) Late hulling is an excellent means for multiplication of more or less dange

rous cryptoma, such as 
Screlotiu and Phitophora which deteriorate or attach
 

the plantules.
 

b) The choice of grains is 
extremely important since the germination coeffi

cient 
depends on that. It is known that seeds with a diameter between 2.5
 

mm and 4 mm yield a germination percentage of 0 to 25%; from 3.5 mm tc
 

4 mm a percentage of 55% and more than 4 mm 100%.
 

c) Please also note that the geraination capability of pepper lasts a very
 

short time and that ripe seeds which are prepared and seeded in due time
 

contain a germination capability around 75%.
 

3 - Preparation and management of nurseries
 

Plantules are !,o fragile that seeding should be made on vegetal soil trays
 

or beds.
 

The sa'.e method used for horticultural products should be used for the prepara

tion of the bed; nevertheless, the pepper shrub bed should be placed at a
 

high level in order to compensate for the surplus water and moisture content.
 

The bed should be prepared and then covered with a 2 cm thick layer of pure
 

sand.
 

Seed spacing should be such that there will be 400 2
 per m . They have to be
 

spread evenly.
 

A 1.20m x 0.85m galvanized plate, with 6 mm bores made every 5 cm on both
 

directions should be used for the distribution of the seeds.
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The grid is placed over the bed and the seeds are then upread at a rate of
 

one seed per bore, pushed into the ground by means of a slight pressure with
 

a finger. The grid is then removed and the seed is covered with a light 2
 

cm layer of fine sand.
 

Fine sand mixed with coarse sand is used to prevent the formation of rinds
 

on the surface.
 

Top and side shading and irrigation are vital since this is an umbrophillic
 

plant.
 

Germination takes about a month and it is helped if coarse sand is used. Fungic

idal treatment is vital at this stage.
 

Shading is regulated in accordance with the development of the plants so that
 

they will get used to the normal environment; this usually takes about four
 

months.
 

Transplant should be made ds and when plants have issued 6 to 8 leaves and
 

this usually happens when they reach about 20 cm.
 

4 - Transplant
 

Transplant may be made with a naked or other root but irrigation and shading
 

have to follow.
 

Staking is essential.
 

5 - Layering
 

This consists in burying a branch on the soil, with it still attached to the
 

plant so that the knots in contact with the soil will issue roots.
 

Layering is seldomly done with an orthotropic branch in th, case of the pepper
 

shrub. However, multiplication in India is carried out with base (orthotropic)
 

stolons running along the soil. Roots will not be formed with this technique
 

and the branches should be wound around the stakes so that they will form
 

branches and then the roots. At Sumatra, farmers let the stolons form roots
 

and they used tiese as the basis for the multiplication procedure.
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6 - Grafting
 

Grafting is not much used but has advantages when the aim is to prevent certain
 

diseases which frequently arise in the pepper shrubs. Some wild varieties
 

resisting such diseases would be used as rootstocks and good varieties were
 

used for clefting purposes.
 

Pepper shrubs will accept shoot grafts. However, the method which is mostly
 

used is that of the cleft. The cleft is chosen from branches which are at
 

least two years old and will be found in the vegetation.
 

Grafting: The shoot, which should be at least two years old, is cut below
 

the rizogenous zone at the top of the middle part of an internode. The incision
 

in the mid part of the trunk should be as long as the cleft bevel.
 

Cleft: it is chosen from among branches aged one or more years and should
 

be cut above a knot; the longer length shall be maintained where the double
 

bevel is made over the whole internode. The upper segment may be dormant or
 

not but shall never be more than I cm long. Both the petiole over the dormant
 

segment and the adventitious roots should be cut. The cleft is inserted with
 

the shoot facing the outside, it is connected and the cuts are protected. (Please
 

see fig 8).
 

This type of grafting is qui'te common in Sumatra, Cambodia and Sarawak but
 

not in India. Grafting in this latter country is done as follows: the branches
 

of two stakes with roots in the same vase are linked one to the other some
 

5 cm above the incision. One month later, the graft is partially released
 

and the operation is completed during the second month by cutting the cleft
 

branch below the prop. (See Fig. no. 9 on page 25).
 

Stakes: The usual system for propagation of the pepper shrub consists in using
 

stakes. Preparation varies from country to country.
 

In India, as already said, stolons are used as the material to be reproduced
 

through stake grafting. These shoots are suppressed every year at the time
 

when the rain season starts but they are maintained if a need is felt for
 

further material to be planted. The stolons are left in contact with the soil
 

and they will generate roots on every knot just as in the case of the layering
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Incisions made one
 

2 month after graft
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Iniinfltomonth after grafting
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in a basket
 

Fig. 9 Craft method used in India
 

1 - Graft carrier - cleft
 

3 - Incision made one month after graft
 

4 - Finished graft
 

5 - Liana used as graft carrier
 

Graft point
 

Incisions made one month after grafting
 

Cleft rooted in a basket
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system used at Lampongs. These roots usually are avoided as they may be harmful;
 

three stakes are burried in the soil lose to the base of the liana and the
 

stolons form a crown coil over the stakes at a certain distince from the ground.
 

These shoots have a very small diameter but they may reach a length of 2 to
 

3 meters and supply 4 to 6 50 cm stakes each. Each stolon may supply about
 

20 stakes. These stakes produce plants which will reproduce the characteristics
 

of the mother shoot but they are naked on the base and late in producing fruits.
 

Reproduction is not always good and, therefor'e, rooted stakes are used.
 

In Bangka, Sarawak, Malaysia and Indochina only stakes formed of two orthotropic
 

branches (direct plantation) are uved. These stakes either come from one year
 

old branches which are pruned (direct plantation) or from stake nurseries
 

formed of lianas which are cut every year. They are one year old and formed
 

of orthotropic trunks growing along a support with bud roots on each knot.
 

However, different methods are used for the propagation of stakes in Malaysia
 

ani Indochina (See Fig. 10 on page 27).
 

In Sarawak and Malaysia, branches resulting from the pruning of I or 2 jear 

old plants - used. Stakes should be 60 cm long and shoi]d have at least 

five knots and seven at the most. Preparaticn takes place when they are still 

fixed to the mother plant. The terminal shoot of the chosen branch is tightened. 

Then, the lateral trunks and the leaves found between the third and the seventh 

knots are selected. (Please see fig. 14). A new terminal shoot develops seven 

to ten days later and the wounds left by the leaves and the lateral trunks
 

start to heal; this is the time when the stake is withdrawn from the mother
 

plant by cuttin2 it below the seventh knot but care should be taken so as 

not to harm the adventitious roots. These stakes are generally planted in 

their final site and only seldomly in nurseries. Plantation is carried out 

in an oblique position on the side facing the east of the prop at a depth
 

of ]0 to 15 cm with 3 or 4 knots buried (please see fig. 10). The soil should
 

be tightened and irrigated.
 

Stakes used by the Chinese pepper shrub growers in Indochina are prepared
 

after separation from the mother base. The 3 to 5 orthotropic branches forming
 

the main branch are pruned at 15 to 20 cm from the ground; the adventitious
 

roots are carefully withdrawn from the prop. The branches are then separated and
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---- Provisional stake 
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B _) -- Knot 1
 

I Knot 2
 

Z _ Knot 3 
• //-Soil level
 

.,,//,no 6 

Fig. 10 - Stake reproduction at Sarawak. A seven knot prop placed but not 

staked. Four knots are buried at a short depth and three others 

are still above ground. A, B and C are the future main branches 

to be carried by the stake. The stake will be shaded by fern leaves.
 

Provisional stake
 

Final
 

,-stake 

2MF 

40c-50 

Fig.11 - Placing stakes as designed by M. Carr6. 
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the tender part or the part without bud roots is removed; the remainder is 

cut into pieces with a length of 60 cm and include five to seven knots. The 

leaves and lateral trunks, except for those of the two upper knots, are cut
 

from each piece. Plantation should take place immediately but only at the 

end of the day or under shady weather. This is done in ditches with the same
 

width as the spade handle at a depth of about 40 cm and at a distance of 5 

cm from the prop. Stakes are carried into the fields in a bucket full of water
 

so as to be kept fresh. There will be two per hole and they will be placed 

vertically against the nearest iace of the prop but the stake buds should
 

be placed on the side opposite the prop. Care should be taken to leave the 

two upper knots outside the soil and to have a provisional shading coverage. 

This is a definitive plantation and the results usually reach 70%. Each one
 

of the four knots of the two stakes produces one orthotropic branch (see Fig.
 

11).
 

According to some authors, the adequate technique for the propagation with
 

the stake system is the one used in Indochina. The stake is removed from the
 

upper part of the one year old stalk, it shoild have 50 to 60 cm, be totally 

green, have a width of at least that of a thick pencil and should have strong
 

adventitious roots. The plantation system is similar to that of Sarawak: stakes
 

are placed at 450, at a rate of two per hole (see fig. 11), they are buried 

in a layer of enriched soil (B) (mixture of soil and manure) (A) and then 

irrigated. Each one of the stakes has about 5 knots, three of which under 

ground and two above ground. In plantations with live props, the placing of 

stakes is quite a controversial matter. Some authors say that the stakes should 

be placed away from the base of the tree to avoid competition between roots 

of two plants. Others believe the opposite and claim that this would cause 

a closer contact between the rootage of two plants ind would needlessly complic

ate the subsequent growth of the plant. 

All parts (stalk and "brqnches) of the pepper shrub may produce the stakes
 

and the same applies to the fruit branches. However, the stakes of a purely
 

pagiotropic nature develop dwarf peduncles. Although they produce fruit at
 

an earlier stage and do not require props, their yield does not seem to be 

of any interest. Tests are being carried out at the Agricultural Research
 

Center of Boukoko in the Central African Republic on the behaviour, life and
 

productivity of such peduncles as compared to those obtained from orthotropic
 

branches. Experts, such as Gilot and Van Digenen have tested several types
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of short orthotropic and plagiotropic stakes at Yangambi. They claim that
 

the best multiplication material is that of the plagiotropic stakes with an
 

orthotropic sprig (Fig. 11 and 12). The results consisted in normal plants
 

with the advantage of having fruit trunks on the base. However, the superiority
 

of these peduncles vis-a-vis those of long stakes from orthotropic branches
 

has not yet been proved (see Fig. 12).
 

one leaf and a shoot on the base can be used
 

in multiplication. This is the last resource used for multiplication of a
 

material which is highly interesting but with not too great a quality (please
 

3ee fig. 13).
 

Extremely short stakes formed of 


Conclusions: Advantages and disadvantages of gamic and asexual propagation:
 

Gamic originated Plants:
 

Advantages:
 

which cannot receive stakes from the
 

producing region;
 

- Obtaining new varieties.
 

- Introduction of a crop into a country 

Disadvantages:
 

Greater polymorphism; 

- Plants without ramification on the bases; 

- Weak production starting only after a height of one and a half meters; 

- Late production; 

- Doubts as to their duration. 

Asexual Multiplication:
 

Disadvantages:
 

- Sometimes the quantity is not sufficient;
 

Advantages:
 

- Precise reproduction of the mother plant;
 

- Well shaped and easily manageable plants;
 

- Early production
 

- Longer duration.
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Fig. 12 - Piper Nigrum branch 

1 - Primary branch
 

2 - Secondary branch
 

3 - Terciary branch
 

Z1~34 

Fig. 13 - Different types of piper nigrum stakes 

1 - Orthotropic stake with upper knot
 

2 - Orthotropic stake with two knots
 

3 - Plagiotropic stake with orthotropic sprig
 

4 - Plagiotropic stake with plagiotropic sprig
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A wild and seminated propagation by birds resulted into a considerable number
 

of varieties due to the natural polymorphism of the pepper plant.
 

We believe that the first characteristic considered and selected by man as
 
the most important one was the distribution of the sex of the flowers. No
 

attention was paid to plants with 
a large number of unisex flowers and a larger
 

number of hermaphrodite plants were selected and multiplied asexually. Out
 

of some 600 known species of Piper Nigrum, man promoted some dozens which
 

showed the best characteristics for adaptation to the environment, a higher
 
resistance to diseases, rusticity, earliness and 
size of the fruit. Some twenty
 

will be found in India and Indonesia and then there are the varieties fror
 

Thailand, Cambodia, Sa-awak, etc.. Nevertheless, this number of varieties
 

can be divided into two main classes which may be 
more or less described speci
fically in view of their cultivation forms: there is a class formed of plants
 

with large leaves and long internodes and another class with small leaves
 

and shorter internodes. The indonesian varieties "Lampong" or "Kawur" belong
 

to one class. and 
"Bangka" or "Muntol to the other. Bregmar established the
 

following comparison between these two 
types in his study on the Cultivation
 

and Trade of pepper at Bangka":
 

"Lampong" (or "Kawur") "Bangka" (or "Muntok") 

Variety Variety
 

- vigorous growth of all the parts - closer and finer 
 poise, short 

of the plant and abundant branches and hanging branches; 

extending horizontally; - small leaves sometimec with mosaic 

- large but comparatively thin leaves dots and very thick; 

specially in small plants; - coriatious trunk; 

- quite thick but very fragile trunk; - early blossoming, requiring the 

- first flower blossoms at two years picking 0' inflorescences in 

of age; economical maintenance; young plant'; expensive maintenance; 

- considerable seasonal blossoming; 
 - also flourishes comparatively 

- large cluster of fruits; well out of season;
 

- small and short ears, sometimes 

with abnormally thick berries; 



32 

"Lampong" (or "Kavur") "Bangka" (or "Muntok") 

Variety Variety 

- small pepper grains, of a very - large greyish white irregular 

light colour and highly regular pepper grains; 

thickness; - long life, extending to thirty 

- long life, extending some time or more years; 

over 20 years; - production starts after 3 or 

- production starting after three years (due to the picking of
 

years; very strong in the rirst inflorescences) and more evenly
 

years and then gradual decrease; distributed throughout the different
 

- period between blossoming and matur- years;
 

ity of berry of about 9 months, - period between blossoming and
 

i.e., early harvest; maturity of about ;en months;
 

- short harvest period (five to six late harvest;
 

picking passages); - longer picking time (six or more
 

- young plants have a vigorous veget- picking passages per harvest); 

ation; plants over ten years compar- - less vigorous vegetation but 

atively bad; comparatively better in old plants; 

- new plants grow comparatively well - poor growth on poo:" soils; 

on bad soils; - somewhat less sensiti- to
 

sensitive to "yellowing" and peduncle yellowing; not very sensitive
 

rottening. to peduncle rottening.
 

There is a third less important class which is known for a variety used in
 

Indonesia under the name of "Merapin"; its leaves are even sm~-ller than those
 

of the "Muntok" type and it is very rarely used since it is not a yielding
 

one.
 

The "Belatoeng" variety does indeed belong to the "Lampong" class. Its resist

ance 
to the peduncle rcttening disease led to its export from Indonesia to
 

Madagascar in 1938. It was then exported to Indochina in 1947 and 
to the Central
 

African Republic in 1954. The above comparison is also applicable to the va

rieties used in the producing countries with the exception of Indonesia. There
 

is a close variety in India to that of the "Lampong" class. The Indian type
 

4 
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is the "Balamkotta" variety which also includes the varieties "Kumbhakodi",
 

"Karivalli", "Chumala", "Kaniakpndan", "Kuthiravali" and "Thulakodi of Travan

core" (State of Kerala). The "Muntok" class is found in India under the variety
 

"Kalluvally" which may also include the varieties: "Karuvilanchy", "Perumkodi",
 

"Mundy", "Munda", "Kottanadam" and "Karimkotta". Finally, the four varieties
 

"Balamkotta", "Kalluvally", "Krinkotta" and "Nadanvally" represent about 83%
 

of the indian production.
 

The existence of two wid-e types of varieties can also be found at Sarawak.
 

This may also be said wit, regard to Cambodia where the large leaf type ("Lam

pong") is represented by the variety "Phnom-Pon" and the small leaf "Muntok"
 

type is found in the variety "Kamchay".
 

Please note that income resulting from the processing of green pepper into
 

dry pepper is very important for India and, depending on the varieties, varies
 

between 30 and 43%. The Indian producer usually sells the green pepper after
 

some peeling which takes place straight after harvest; the traders prefer
 

the varieties which will yield a greater dry pepper/gree.n pepper ratio.
 

A high pepper yield in the processing from green to dry also means that the
 

variety produces few hollow grains and this is quite frequent in Indian pro

duction.
 

H - Plantation and Maintenance 

I - Pepper shrubs may be cultivated in accordance with two main methods, which 

will lead to either an intensive system or an extensive or associated one. 

These two classifications which are somewhat theoretical cover all the stages 

between the two extremes. 

Intensive cultivation is usually characterized by using dead props, a high
 

density per hectar (2,500 plants), very detailed care (management of plants
 

and fertilization) and a high average yield (five to six tons/hectar of black
 

pepper). The choice of plar.ts in this particular case does not follow very
 

rigid rules. For example, in Cambodia and Sarawak, stakes come from long ortho

tropic branches which are taken from the above described one year old branches.
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Extensive cultivation is characterized by the use of live props which are
 
taken 
from trees which are of no interest for production purposes or which
 
are to be used for industrial purposes. Cultivation in this case does not
 
require a lot of care and some authors define this as a catch crop system
 
since its characteristics are neither those of a cash crop 
nor those of a
 

food crop.
 

2 - Location - Choice of the land - Propping and plantation: Characteristics 
vary from country to country and we shall now look into what happens in certain
 

regions:
 

2.1 - Cambodia: Plantations in Cambodia are almost always found in the ,ower
 
part of forested hills 
with slopes which are moit convenient for drainage
 
purposes. The soil is prepared during the dry season, i.e., 
in December/January.
 
When trees are felled, timber is chosen for the props and 
fences. The remaining
 
vegetation that cannot be used 
is burnt and ashes are spread out. The soil
 
is worked by digging to a 30 m depth, 
it is then arranged in straight seeding
 
soil layers with a 50 cm height a'nd spread out 
in single 2 meter lines perpendi
cular to the 
highest slope line. The average yield per worker is about 200
 
m. The plantation is usually surrounded by a service zone 
and a fence. The
 
soil is then marked and a provisional 2 m high prop is buried into the soil
 
to a depth of app. 0.50 
m. Props are placed on the 
top part of the seeding
 
soil layer at- a distance of 2 m from each other. 
A density of 2,500 plants
 

is obtained.
 

Holes (40 cm x 40 cm 
x 40 cm) are dug at a distance of twenty cm from each
 
prop and on the east or north side. 
Then they are covered initially with im
proved soil (mixed with manure or 
a fertilizer) and then arable or other soil.
 
Seeding is carried out at 
the beginning of the rain season 
in accordance with
 
the technique described above.
 

2.2 - Sarawak: Pepper shrubs used to be planted at Sarawak together with
 
"Gambir" (Uncaria Gambir Roxb.) a taniferous rubiacea used 
to extract a product
 
known in the 
trade under the name of yellow or cubic "catechu". The leaves
 
obtained from this crop were treated and then used as straw or 
even as a fer
tilizer. However, Gambi production decreased and disappeared around 1924 and
 
pepper growers started to use 
greater and greater quantities of burnt soil;
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however, this technique is no longer used as 4 *ia were required for the pro

duction of the soil and timber to maintain one sole hectar of pepper shrubs
 

for some ten years. This technique exhausted the soil and led to the fast
 

attack of the soil by a tropic weed known as Imperata Cylindrica which makes
 

the soils acid and degradable. The majority of the new crops have now taken
 

the place of the pepper shrubs which are no longer produced in those soils
 

which are actually covered with Imperata.
 

Pepper plantations are of a family nature at Sarawak and their average area
 

2
varies between 200 and 400 m depending on what can be maintained by each
 

owner. Considering the importance of rainfall, these crops are usually found
 

in considerably sloped areas so that there will be adequate drainage. This
 

also favours erosion and, therefore, the land has to be terraced. However,
 

more often than not, three or four weedings are carried out during the three
 

driest months of the year, March and August, for elimination of Imperata and
 

the soil becomes ridged. The ridges in a perpendicular position to the slope
 

are placed at a distance of 2.10 to 2.40 m and are formed by a mixture of
 

burnt lan and ashes. Provisional props are placed at equal distances to those
 

of the seeding soil layers and this corresponds to a density of 1,689 to 2,210
 

plants per ha. The stakes for the pepper shrubs are planted during the rain
 

season following the above mentioned method.
 

2.3'- India: Various extensive cropping types are found in this country. Pepper
 

plantations are associated to the plantation of shading trees or to bushes.
 

The most developed cropping method consists of thf! use of live props.
 

The preparation operations and the installation procedure for the plantation
 

of pepper shrubs will depend on the cropping option.
 

Cultivation with live props in the district of South Kanara follows more or
 

less the same system as in the case of dead props. After clearing the area,
 

the land is terraced if the slope is too high. Otherwise seeding soil layers
 

are formed. In land where there is a sun exposure trees are planted for shading
 

purposes. Spacing is greater than in the case of dead prop 'plantations and
 

varies between 2.40 and 3.60 m. A density of about 730 to 1,680 plants is
 

obtained.
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Props are 
placed on the seeding soil 
 layers by opening ditches during the
 
rain season in April and 
May; five to six pepper shrubs stakes 
are planted
 
by the base of each prop (direct plantation with no provisional props).
 

Preparation of soil 
in the case of association of crops, such as 
for example,

with coffee plants as
and tea well as with citrines, as in the case of the
 
Districts of Nilgiri, Coorg and Wyanad and States of Madras, Mysore and Kerala,
 
is usually carried out in view of the main crop 
and not 
in view of the pepper

shrubs which are just 
a complementary activity. There will 
only be about four
 
or 
five stakes and sometimes more close 
to the trees which are the main product

and they will be 
used as props. Density of pepper shrubs 
is limited to the
 
number of trees.
 

In the case of family properties, the method 
is more or less similar to the
 
one described above. The shrub
pepper density will depend on the number of
 
fruit 
trees around the farmer's house since these are 
used as the props.
 

3 -
Shading: Pepper shrubs under their wild ccndition are surrounded by forests.
 
This is a plant requiring shade specially when young. As said, plants resulting

from grains cannot 
take direct sun influence. Stakes, 
as also said, should
 
be protected as soon as they are 
placed so as to provide for preservation
 
of the new originated shoots. Adult 
pepper shrubs 
also need shade and they

will be stronger if they 
are kept under shade than if they 
are exposed to
 
the sun. Seeding should also be carried out 
under shade. If the dead 
prop

is placed under the sun, 
this will harm 
the plant and will 
cause an abundant
 
fructification but 
the plant will become more fragile and will require special
 
care 
thus making it acquire the characteristics of intensive crop.
an 


4 - Propping
 

props the
4.1 - Dead Props: Dead are ones of vegetal origin. The choice of 
the dead props will depend on the flora of the region and should have a diameter
 
of about 
10 to 15 cm and a height of about 3 to 
5 m depending on the customs
 
of each country.
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The types of timber more commonly used are: Vatica Astrotricha, Xylia rolabri

formis and Shorea obtusa in Cambodia; Uranda Sp, Gchnanostachys amentacea
 

and Kackia Ornata in Bagka; Eusideroxylon zwageri, etc. in Sarawak.
 

The above mentioned varieties are limited 
in time since they will not resist
 

for more than 12 years. The disadvantages are clear. It was then thought that
 

perhaps wired trellis should be used. Nevertheless, this system was found
 
to bring about physiological disadvantages and concrete was tried 
out. The
 

reinforced triangular 
prop with three irons for reinforced concrete use was
 

then started in Bagka. This is an expensive system but the maintenance costs
 

are low.
 

4.2 - Live props: Live props have a double fold advantage; on the one hand 
they sustain the pepper shrub and on the other they provide shade. Robust 

species should be used with the characteristics which are usually required
 

for a good live prop. They should be chosen essencially with the following
 

characteristics:
 

- Easy multiplication and plantation
 

- Good rooting. The root should be straight and deep 
so as to avoid competition
 

with the root system of the pepper shrub.
 

- They should have a hull in such a way that shoots can be solidly fixed and
 

will not cause peeling.
 

- They should grow at a considerably fast rate but this usually contradicts 

their solidity. 

- They should withstand pruning which is severe but required for the pepper
 

shrub to grow and have an abundant fructification.
 

- They should be able to stand straight and in as vertical a position as pos

sible although pruning will also help this. 

Although there is quite a considerable number of convenient species, they
 

should preferably belong to the leguminous family because of the nitrogen
 

they supply to their roots 
and of the vegetal material which is obtained from
 

pruning. The use of these species varies from country to country:
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The most commonly used essences in India are two erythrines: Erythrina indica
 

or "murukhu" and Erythrina lithosperma or "dadap". The first one is thorny
 

and is usually preferable when compared to the latter since it is unarmned.
 

Both are multiplied by stakes or by seeding in nurseries. Plants resulting
 

from the seeding are usually cut as soon as they reach a height of 3 m; the
 

st.krs are at least 2 m long and their thickness corresponds to that of a
 

fist. They are maintained upside down for two or three months sc that they
 

can then be rooted because, it is said, of the migration of the carbon hydrates
 

from the top to the bottom. They are turned around and planted over the soil
 

layers during the rain season.
 

The best essences used in India as live props are said to be.Autocarpus integri

folia, Hevea brasiliensis and Grevillia robusta. Teek (tectona grandis) could
 

also be adequately used but it is said that its leaves are very rich in alumi

nium and that this would accumulate in the soil and would not have the adequate
 

conditions for the development of vegetables. However, tests would still have
 

to be carried out on this question.
 

The best essences used in Cambodia seem to be Wrightia annamitensis and Legumi

nous plants such as Leucaena glauca, Cassia siamea, etc.
 

A Pterocarpus sp., known as "Sandragon" has given excellent results in Mada

gascar and Comores; Michelia champaca also had good results in Nossy-B4. Leu

caena glauca also had good results. Other essences are being tested such as
 

Cassia and other leguminous plants such as L'ylang-ylang (Canaga odorata),
 

etc.
 

Species which may be ubed as live props for the pepper shrubs are quite con

siderable and, when pepper shrubs are introduced into one region, an appropriate
 

essence is found; for example, in Gabon, pepper growers found an African legumi

nous sp. in the forest, Pentaclethra macrophylea, usually known as "ovala".
 

This is a very good prop but its stake multiplication is difficult.
 

One of the essential problems in a property using live props is shading. This
 

should be quite considerable during the earlier times but should be reduced
 

as soon as the pepper shrub starts to blossom and fructify. Otherwise, yield
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will decrease considerably and maturity will be heterogeneous. Therefore,
 

there is an absolute need to use live props which may be considerably pruned
 

and very special attention should be given to this very delicate condition.
 

During the first year, we usually just suppress the side branches so as to
 

facilitate the 
growth of the prop. Branches are no longer suppressed when
 

the plant reaches a height of 4.5 to 5 m. The work should be done at the begin

ning of the rain season so that the plant will form a crown at the top so
 

as to provide sufficient shade. Shading should then be regulated every year.
 

The density of a plantation with live props is lower than that with dead props.
 

The square system varies at least between 2.90 m and 3.60 m and thus there
 

will be a density of 730 to 1,680 plants/ha.
 

Finally, family cultivation of pepper shrubs around houses is a completely
 

different case where propping and shading are concerned since the props often
 

consist in fruit trees and, therefore, they cannot be precisely pruned.
 

5 - Support of the p,!pper shrub, dimensions and blossoming: the suppor gi~ren 

to the pepper shrub is an extremely important point. We even believe this
 

is a vital question if a good profitability is to be achieved. Double stakes
 

planted with three or four knots above ground will supply an 
equal number
 

of fragile branches during the months following plantation. As soon as thesc
 

branches reach some 20 cm of length, they are tied to a provisional or defini

tive prop. Fixation is done on every knot with a material which will not 
harm
 

the pepper shrub (which is very tender during the first Limes) and will not
 

prevent further development.
 

An orthotropic branch knot will only originate a fruit branch if it is solidly
 

fixed to the prop with gool adventicious roots; adventicious roots will only 

be developed over the orthotropic knot if this is duly secure against the 

prop. Each one of the knots will have to be adequately tied so that the pepper 

shrub will supply fruit branches on every orthotropic kno; . This kind of oper

ations will prevent the frequent naking of the base of the pepper shrub at 

a height of 1 m to 1.50 m. Another useful measure consists in driving the 

thre.e or four orthotropic branches vertically and in parallel so that they 

will not overlap each other. Special attention should be given so that the 
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threads will not tie the fruit branches because this will mean that they will
 

be fixed to the prop and will lose their blossoming power. Strings will 
be
 

chosen in accordance with the vegetation species in the country.
 

The free and indefinite 
 growth over the props will weaken the branches and
 

will cause the base of the plant to become naked. Some branches which may
 

be considered to be surplus will be cut so as to cover 
the base of the plant.
 

The cutting operations should 
be made whenever required by the ecological
 

conditions of each country.
 

Cambodia: The 
first branch cut should be carried out around the seventeenth
 

o* twenty fourth month of plantation. Pepper shrubs are cut to the same height
 

between 
15 and 30 cm from the ground in July-August and the removed part will
 

be used for the production of stakes; when these branches are cut, the final
 

dead props are replaced but this is a very delicate operation. The top of
 

the pepper shrub is then pruned every year so that it will reach the top of
 

the prop, 4 m, only 
in the fourth year. Later on it is regularly cut whenever
 

ft goes above the height of the prop.
 

Sarawak: 
Stakes used from the pepper shrubs themselves are malleable and fine
 

due to the system of plantation; they lie in an oblique position, at a very
 

short depth (10 to 15 cm) and the terminal end is placed against the prop.
 

Shoots are fine and, therefore, they provide very few branches. Several pruning
 

operations should be carried 
out to avoid the naking of the base. The first
 

pruning operation should be carried out soon
as as the main branch achieves
 

8 to 9 knots and it is cut at a distance of 15 cm from the soil. The other
 

branches will be later on treated in the same way. The 
second pruning operation
 

is carried out as soon as the three branches have produced a dozen knots.
 

They are pruned as follows: three or four knots are cut above 
the previous
 

pruned part and 
there will be six or seven knots left. This operation is carried
 

out seven or eight times before the pepper shrub reaches the top of the prop,
 

at the height of 3 to 4 m. Maintenance consists in periodical clearing of
 

all that goes above the height of the prop.
 

The principle of constant pruning in 
pepper shrubs applies both to the extensive
 

culture with live props and with dead props. Sometimes, plants are not protected
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on the base of the time of multiplication into stakes. Correction by pruning
 

is not possible. Nevertheless, the bad shape of these pepper shrubs can be
 
compensated by using the "omleggen" method which 
was fashionable in Indonesia
 

at a time when it was still the Dutch Indies.
 

6 - Omleggen Method: This is a method used to correct plants produced through
 
seeds, at an age of 8 to 10 months and with 
a height of 1 m to 1.50 m. The
 
aim is to develop the roots and the branches. The fruit branches and leaves
 

all over its length are removed from the pepper shrub.
 

6.1 - Implementation: A 50 cm dia. and deep ditch is opened around the prop
 

at a distance of some 30 
cm. About 10 days later, the pepper shrub is carefully
 
untied from its prop and the branches are arranged in such a way as to form
 

a circle around the ditch and only the top will be tied to 
the prop. The ditch
 
is then covered with earth, 
in many cases burnt earth. This is a delicate
 

method but roots will form in the buried 
part of the branches and it is not
 
used very much nowadays because of the preparation and selection of plants
 

before plantation. Nevertheless, it may be used to correct badly formed plants
 

and may also be used to carry a pepper shrub from a provisional prop to a
 

final one, provided the distance between the 
two of them is small. The operation
 

may also be carried out on line as a means to increase the length of the branch
 

to be buried.
 

Removal of the stolons which are formed over the soil but 
are useless is a
 

good procedure.
 

7 - Fructification pruning: Fructification pruning operations may also be
 
carried out to a certain extent and 
this consists in suppressing all or part
 

of the inflorescences of the pepper shrub and 
they are classified into two
 

categories: those of the period of formation of the pepper shrub and those
 
which are to be used later on to avoid an excessively long cropping period.
 

The pepper shrub does indeed flourish sometimes already in the first year
 
but a very early production will harm the plant which is not yet properly
 

rooted and decreases its life considerably. A good technique requires the
 

following:
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- Suppression of all inflorescences arising during at least the first two 

yea s of cropping. 

- During the third year, only the flowers of the inner third of the pepper 

shrub should be maintained. During the fourth year those of the two lower 

thirds may be maintained and they will only be fully kept after the fifth 

year. 

We should actually mention that this technique is only used up to the third
 

year and even then this is not always so.
 

The second pruning method is specially useful for countries which are not
 

extremely dry and where, 
therefore, vegetation does not stop. These climatic
 

conditions are harmful for a proper profitability because pepper shrubs which
 

produce flowers and fruit at the same time will provide an aburdant production.
 

In Gabon, for example, blossoming is quite continuous with two peak periods;
 

this means that there are two harvesting times: one and a half month in
 

January/February and three months from July to September. Considering that
 

the dry season coincides with this latter period, this is the most favourable
 

time for a good preparation of the pepper and therefore fructification should
 

be grouped during the period of July/September. In order to achieve this,
 

blossomings appearing between November and January should be the only ones
 

to be kept and the others should be suppressed (See Fig. 14).
 

A third means of pruning consists in selective defoliation used in certain
 

countries with intensive cropping, particularly at Sarawak. During the first
 

two years, defoliation aims at providing for the development of fruit branches
 

and, therefore, at increasing the fructification potential. The auxiliary
 

leaves characterized by long and thick petioles which originate the branches
 

and the terminal leaves of the orthotropic or plagiotropic branches are main

tained. (Please see Fig. 15).
 

At Sarawak, plants are considered to have achieved their adult age in the third
 

year. They are subject to a considerable defoliation and the old leaves are
 

eliminated straight after harvesting. All leaves are then eliminated with
 

the exception of those found above the sixty centimeters of the terminal bran

ches as well as the auxiliary leaves and the terminal leave3 of each plagio

tropic branch.
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A Terminal bud
 

Knot 1
 

-< Knot 2
 

Knot 3
 

Knot 4
 

Stake
 

I, _ Knot 5
 

Knot 6
B 


Fruit trunk . Knot 7
 

I utting point
 

Seeding soil layer
 

Ground level
 

Fig. 14 - Six month pepper liana. A, B and C are the three main branches which
 

should be cut. The terminal bud is held and the leaves and trunks
 

are placed over knuts 3 to 7 of branch 
A. Seven to ten days later,
 

the branch may be cut where shown. One seven knot stake 
is obtained.
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Stake - -)-

A i Cutting point 
Cutting point ... .,. 

Fig. 15 - The same liana as in Fig. 14 but some time later. Branches B and 

C undergo the same treatment as applied to branch A. 
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Finally, defoliation is very moderate in the case of five to six year old
 

pepper shrubs and only the leaves of the terciary branches are eliminated.
 

Pepper shrubs which are defoliated in this or in any other manner should be
 

considerably fertilized.
 

8 - Cropping Care: Usually in intensive croppings, such as in Cambodia and 

Sarawak, soil is usually kept very clean and aired and therefore it is fre

quently dug. This is a wrong procedure since the soil will be considerably
 

subject to erosion and, in addition, the nutrient elements go into deeper distan

ces due to strong rainfall and an impermeable crust which is harmful for the
 

develoment of the root system is formed.
 

In regions where there is a long lasting drought, potholes are built around
 

each pepper shrub at the end of the rain season so as to provide for irrigation
 

during the dry season. Irrigation is carried out every two or three days,
 

two of which should consist in a dozen liters per pepper shrub. At the beginning
 

of the rain season, the potholes are covered to prevent water stagnation close
 

to the pepper shrub.
 

Generally the soil is covered with mulch or a live coverage to prevent the
 

serious disadvantages of cropping on an open soil.
 

The use of live crops provides for shading not only as a result of the crops
 

themselves but 
also because of leaves falling and pruning. However, this cover

age is usually completed by using "green fertilizers" such as: Pueraria java

nica, Canavalia ensiformis, Calopogonium, Stvlosanthes, Indigofera endecaphvlla,
 

Minosa invisa ineris, etc.
 

Some of the above mentioned plants may be competing with the pepper shrub
 

with regard to the availability of water and nutrients and these disadvantages
 

may more or less be avoided. Some experts say that the importance of green
 

fertilizers during the dry season should be reduced so that the harvest products
 

will then be used as that coverage or by using plants such as Calopogonium 

mucunoides which forms a thick carpet during the rain season but dies during 

the dry season. 

In some countries, for example, in the case of extreme culture of pepper shrubs,
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live covernge is just formed by spontaneous vegetation which is harvested
 

at the ene of the rain season.
 

In some producing regions, a dead cover is added under the form of a more
 

or less abundant covering with straw. This is an excellent practice since
 

this will mean that the soil will be rich in organic matter aad will be kept
 

fresh, humid and protected against erosion and no digging will be required.
 

It is an expensive operation because of the quantity of added material which
 

is around 20 kg per pepper shrub and this means about 75 tons/ha in the case
 

of extensive cropping at distances of 2 m x 2 m; tests carried out in Cambodia
 

with Tithonia diversifolia provided excellent results and supplied 150 to
 

200 tons of green matter/hectar. More recent tests carried out in the same
 

country confirm the value of using Eupatorium odoratum and this is absolutely
 

required to fight nematodes and also in treating a pathological complex which
 

Barat called the "decadence of pepper shrubs".
 

9 - Fertilization: This is a plant from a forestry habitat and therefore re

quiies soils rich in humus; the Lest fertilizer, therefore, consists in organic 

matter which it is strongly poor in. This accounts for their habit of adding 

forest earth but this is not feasible nowadays. 

"Burnt earth" is also used and it is prepared through the slow combustion
 

(for some fifteen days) of a portion formed of alternate wood and vegetation
 

earth layers. This mixture is extremely difficult to achieve because of the
 

price and because it is difficult to have wood and vegetation earth close
 

to the plantation.
 

These difficulties led to the use of the so called green fertilizers and the
 

use of straw to supply the pepper shrub soil with a certain quantity of organic
 

matter but this is not sufficient for an interesting yield to be obtained.
 

Fertilizers were then used to meet the mentioned needs. A good and profitable
 

operation will require the use of manure which is quite easy to be obtained
 

in certain countries if we consider a yearly production of 10 to 20 tons per
 

cattle head. The manure is incorporated in the soil early in the rain season
 

at a rate of 15 to 20 kilos per base, i.e. 40 to 50 tons per hectar.
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10 - Nutrient consumption: Tests show that the pepper shrub consumes 39 g 
of nitrogen, 9 g of phosphoric acid (P205 ) and 20.6 g of potassium (K20) per 
kilo of black pepper. This means an annual consumption of about 200 kg of
 
nitrogen, 50 kg of 
P205 and 100 kg of K20, i.e., a formula 4-1-2, in the case
 
if intensive culture, with a production of 5 tons per ha. This shows the extent
 
in which pepper shrub needs nitrogen which should also, if possible, be applied
 

under the organic form.
 

Organic manure is useful not only for fructification but also strengthens
 

resistance to diseases and extends the life of plantations. Unfortunately,
 

they are not always applied, especially in extensive cropping regions; in
 

some regions, they are even seldomly applied.
 

Some authors believe that the high content of nitrogen and, especially, sodium
 

chloride from shrimp waste are factors leading to sudden death in Sarawak.
 

Organic fertilizers are always insufficient and should be completed by using
 

mineral fertilirers. Some authors establish the 
following rules and recommend

ations:
 

- Mineral fertilizers should be started one month to six weeks after plantation
 

of the stakes and the doses shall depend on the growth of the plant.
 

- Fertilization should be carried out at a distance of 20 or 30 cm from the
 

plants, there should be operations every siy. to eight weeks and coverage
 

should be applied at those same intervals.
 

- The fertilizing unit of mineral fertilizers is not as expensive as that
 

for organic ferilizers.
 

- It is better to have repeated doses of fertilizers by using small quantities 

at each time, twice or three times per year. 

- Phosphated fertilizers should be used specially if the location method 
in
 

association with lime is used; located applications of monocalcic phosphate
 

every two or three months on the basis of 100 g per pepper shrub will give
 

good results.
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- Pig manure, in a dose of about 1 kg every two months, also provides a good 

result, but it should be well mixed in the soil around each pepper shrub. 

- Small applications of potassium chloride, on the basis of 50 g per dose, 

every two or three months, will strengthen the pepper shrubs. 

The adequate and quick reaction of the pepper shrub to fertilization lead
 

some experts to recommend that fertilization should not be repeated too often
 

because, they claim, this would cause a time blossoming. They recommend an
 

organical and mineral application at the beginning of the rain season and
 

they also advise the following:
 

- Should there be strawing and manuring, they shall be buried around the plant 

at a ratio of 15 kg/peduncle. 

- Manuring should be completed with the use of located fertilizers buried
 

slightly in the soil.
 

- The quantity of fertilizers to be used per peduncle is about 300 g of amonium
 

sulphate and 200 g of tricalcium phosphate or superphosphate.
 

I - Diseases and Plagues
 

1 - Cryptogamic Diseases
 

Whenever Man changes the environment, imbalances are caused normally pro rata
 

with the change. In the case of intensive crops, plagues and diseases appeared
 

with different severity but not in all regions and only related to the eco

logical ervironment. The following is found:
 

1.1 - One of the most well known diseises in Indonesia and Sumatra is the 

disease caused by Phytophthora palmivora, var piperis, known as "Muller's 

disease": 

- Symptomatology: The first symptoms appea: on the hull, on the peduncle base 

(close to the soil). The colour goes f-rom normal to dark green and then
 

black and progresses from the base to the top and this is known as "Die
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back". Leaves lose their turgidity, they go yellow, get darker or are covered
 
by brown spots which start at the edges and finally they fall.
 

- Treatment: Soil disinfection 
through irrigation with the application of
 
bordeaux mixture and preventive sprays on the base of the branches and leaves
 

are advisable.
 

The most efficient and safe treatment consists 
in using resistant varieties,
 
such as "belatoeng" as introduced in Madagascar, Indonesia and Africa.
 

1.2 - The stalk rottening appeared in India in 1895 due 
to the Rosellina bunodes
 
which, according to literature, was limited only to the State of Mysore. 
Then
 
there was Scleratim Rilfit in the region 
of Assan, the Wilt disease which
 
was caused by a nectria 
and which has the following symptoms: the leaves are
 
yellowish and the edges look burnt 
and this develops gradually all ovev the
 
leaf blade. The new shoots which may develop will also be attacked.
 

Stalk rottening - Symptomatology: yellowing of the leaves after the fall and 
death of the plant. The disease has a propagation through located spots. 

Treatment: aeration and liming of the soil.
 

1.3 - In Malaysia: Fomes 
lignosus, Corticium salmonicolor and Ganoderma lucidum
 
were found to attack the roots causing rottening; this may be dangerous if
 

not detected in due time.
 

Treatment: use of copper sulphate.
 

1.4 - Sarawak: Cephaleuros mycoidea, an alga causing early fall of fruits 

(black fruit). Treatment with copper syrup. 

1.5 - In Brazil: burnt leaf filaments caused by a fungus Pellicularia Koleroga. 
It is ona of the most serious leaf diseases and attacks both leaves and fruits. 

Symptoms: dusky and dark spots on the 
leaves, rapidly spreading with a rise
 
in relative moisture, causing the total burning of leaves and younger branches
 

and also possibly extending o flowers and fruits.
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Treatment: use of copper syrups as soon as the first symptom appears. Two
 

to three applications are usually sufficient.
 

Anthrecosis: caused by a fungus Collectotrichum Glocosporioides. Black rottening
 

of the fruit caused by Cephaleuros Verescens, rubelosis caused by Corticium
 

Salmonicolor and Fumagina caused by Meliolacena fungi.
 

These diseases are not very serious and can be controlled by using copper
 

fungicides.
 

2 - Plagues
 

Nematodes: Identified in Cambodia, Indonesia, Malasya and Sarawak, it is often
 

confused with Muller's disease and frequently called the decay illness or
 

sudden death; it is one of the diseases which has caused greater losses until
 

it was identified.
 

It results rrom a number of factors and it is nowadays known that it is caused
 

by Anguilulas Heterodere Radicola or Heterodera Maroni and the initial agents
 

attack the roots which become exhausted and are then fully destroyed by the
 

action of Pythium Coraplectens or Pythium Spendens mushrooms.
 

Symptons: similar to those of Phytophtora.
 

Actions to be taken: Covering of the soil since dead coverage is one of the
 

means for development of the predator mushrooms of the anguilias. Detailed
 

reference was made when we described the cropping care.
 

The disease which seems to cause greater losses in India is called "pollu"
 

or disease of the hollow grains of pepper. The word "pollu" initially concerned
 

grains attacked by some insects (berry borers) and they became hollow for
 

that same reason; the "pollu" disease in actual fact groups several diseases
 

with similar results and, in some years, the losses may reach up to 50% of
 

production. Studies carried out to assess the reasons leading to these diseases
 

led to their division into three categories: attacks by insects, physiological
 

factors aid attack by a mushroom.
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3 - Insects: There are two kinds causing losses in India, the first one being 

irrelevant and known under the name 
of gall fly. The second one causes consider

able losses and is known as Longitarsus negripennis or flea beeth.
 

The female lays the eggs in small bores opened in the fruit pulp and covered
 

with excrement. Five days later, larvae are born and they destroy the grain
 

contents and then attack the neighbouring berries. Each larva destroys about
 

three or four fruits and sometimes it will destroy the fruits on one whole
 

bunch thus producing great damage. This insect alone can cause 5 to 20% of
 

losses in production.
 

Fruit fall: The fruit fall is another kind of "pollu" which is considered
 

to be caused by physiological factors. Some clusters which look sound fall
 

before they mature and the grains are more or less hollow depending on the
 

development condition of the fruits.
 

There is another "pollu" resulting from the attack of a mushroom, Colletotrichum
 

necator. This mushroom develops its stromas on the upper part of the leaf
 

and there are some small black spots forming on more or less concentrical
 

rows. Resulting "conidiae" are carried by water and will germinate on the
 

site where it accumulates, inter alia on the point where the cluster and the
 

fruit branch are inserted; the cluster falls as it is attacked and its grains
 

will obviously be malformed. Losses may reach 4 to 13% of production.
 

Treatment: Spraying with bordeaux mixture or another adequate fungicide. Bor

deaux mixture seems to be very efficient when treatment is carried out during
 

the dry season and not early in the rain season.
 

A hemipter of the Tinginides family in Cambodia causes considerable damage:
 

it is the Elasmognathus nepalensis, commonly known as the "pepper shrub tiger".
 

There is a similar species in Sarawak, Elasmognathus hewitti (sucking bug)
 

which lives on the leaves in the adult stage but does not cause considerable
 

losses. The greyish I to 2 mm long larva living on new ears is really dangerous
 

and causes the abortion of flowers and frequently the fall of the whole inflo

rescence and may, if not fought in due time, harm the whole crop.
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Treatment: Spraying with tobacco juice or maceration for 5 to 6 days of the
 

Stemona tuberosa tubercles at a rate of 1 kg per 5 liters of water; treatment
 

has to be carried out during the blossoming season.
 

In Cambodia, a small night beetle, Apogania Ranea, in the adult condition
 

gnaws the leaves and causes indirect damage.
 

Treatment: use of snares or insectices.
 

In Bangka: the pepper shrub bug, Dasynus piperi, is considered to be responsible
 

for the greatest damage in the crop quality.
 

Treatment: Use of insecticides of the dialdrium type.
 

Sarawak: the lophobaris serratipes, known as "pepper weevil" attacks fruits
 

and causes damage similar to those of the "pollu".
 

Brazil: The p)lant lices of the Aphos gossypiiglov species cause one of thl!
 

greatest types of damage in the pepper shrub since they are responsible for
 

a virus known as the "pepper shrub mosaic" which destroys the new shoots and
 

causes bad development and fall in production.
 

Control: Spraying every two weeks or one month with Metassistox kind of insect

icides.
 

In the seventies an epidemic in the State of Tom6-Aqu, in Brazil, spread over
 

more than 80,000 plants in a very short time. Research carried out at the
 

time identified the virus as the "cucumber mosaic" which is also caused by
 

the Aphis gossypgi louse.
 

Characteristics of the disease: the plants are not well developed, the leaves
 

are speckled, the veins are necrosed. The leaves are deformed, there is an
 

excessive number of shoots and the fruit is necrosed.
 

Treatment: the affected plants are taken out and burned.
 

Insects: The coleopteran Litostykus juvencus may cause significant damage
 

as it gets its feed from the leaves.
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Treatment: Insecticides of the azodrine type.
 

Cochineal insects are normal of occurrences but they cause no damage. Specific
 

insecticides should be used for treatment purposes.
 

4 - Physiological disturbances: Frequent disturbances in new plants at the 

time of fructification when this takes place before a long drought period.
 

Symptoms: Withering and sudden death.
 

J - Blossoming - Production - Harvestinp and Yield 

1 - Blossoming: The period between blossoming and harvesting is, according 

to the countries, between 6 and 9 months. In regions with a strong rainfall 

throughout the year, there will be two blossoming periods and, therefore, 

two harvests during the year. This is the case in India where the main blos

soming takes place in May/June and the corresponding harvest takes place in
 

December/February.
 

In Malasya: Two blossomings in January/April and August/September and the
 

harvesting is in July/Sept2mber and in March/April although the latter is
 

less importance.
 

In Cambodia, the dry season is quite well marked and blossoming takes place
 

in May and harvesting between January and April.
 

There are two different conditions in Madagascar in view of the ecological
 

conditions: in the north west coast, blossoming takes place in October/November
 

and harvesting in July/September and in the east coast there are two blossoming
 

periods (December/February and July/August) and two harvests (July/August
 

and January/February). Deflowering of inflorescences arising in July/August
 

should preferably take place so as to abolish the small harvest in January/Fe

bruary which exhausts the pepper shrub.
 

The first harvest takes place at an age varying in accordance with the country:
 

It is early in Sarawak %here plants can be first harvested in the third year
 

and sometimes in the second year. In India, production will only take place
 

during the fifth or the sixth year of plantation.
 



54
 

Frequently, plantations last partly in accordance with the age when they start
 

producing. We find that Indian plantations will last 20 to 25 years whereas
 

the Sarawak ones do not last more than 10 to 15 years. The reason for the
 

long lasting plantations in India is that they are shaded with live stakes
 

whereas in Sarawak there are intensive operations.
 

2 - Harvesting time: this will depend on the commercial quality since this 

is what determines and lays the conditions for the ideal time when picking 

should take place. 

White pepper: When white pepper is required, the berries should be picked
 

when they are absolutely mature, i.e., when they are red or, at least, yellow.
 

Black pepper: In order L, have black pepper, clusters are usually harvested
 

when they are complete and only contain one or more ripe grains.
 

If blossoming is done on a gradual basis, harvesting should 
also take place
 

on different times. For economic reasons, harvesting operations should be
 

done as quickly as possible and production should be grouped in short periods
 

by using the technique of deflowering inflorescences.
 

Considering the height of the pepper shrub which will easily reach four or
 

more meters, pickers should have ladders, step-ladders or tripode ladders
 
which are very useful for certain cares such as fastening, pruning and deflower

ing.
 

3 - Yield varies from country to country, in accordance with the type of farms 

and the age of the plantations. The following figures have been obtained in 

Sarawak: 

Age of the liana Yield in Kilos of fresh peppe:
 

I to 2 years Nil
 

3 years 1 to 2 kilo,
 

4 to 7 years from 3.5 to 9 kilos
 

8 to 15 years from 2 to 2.5 kilos
 

More than 15 years almost nil
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In India, depending on the State, the average yield does not amount to more
 

than 1 kg to 1.5 kg of green pepper per pepper shrub and the dry pepper produced
 

at Kerala is estimated at 650 g and at Mysore 480 gr.
 

The following table results from a study made by Marinet and establishes the 

yield in accordance with the two forms of extensive cropping in India and 

*intensive cropping in Vietnam. 

TABLE V
 

Comparison between extensive cropping in India and intensive cropping in Vietnam
 

INDIA 
 SOUTH INDOCHINA
 

Usually associated to other crops Always intensive cropping with dead
 

over live props. props.
 

Plantation Density: 750 peduncles Plantation Density: 2,500 pedun

per ha. cles/ha.
 

Multiplication through plant base Multiplication through raised stakes
 

stake. on peduncles with one year pruning.
 

Filiform stakes, branching off at 1-2 cm stakes branching off close
 

1 m - 1.50 m. 
 to the soil.
 

Slight linkage of the plant to the Very careful linkage on each knot
 

prop to avoid falling, to develop roots and shoots.
 

Blossoming at the th'.rd or fourth Total or partial blossoming since
 

year. 
 the first year, deflowering in the
 

first 3 to 5 years.
 

Normally no earth is added.
 

50 to 70 kg of forest or burnt earth
 

Weak or no fertilization, are added per peduncle and per year.
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INDIA 
 SOUTH INDOCHINA
 

No insecticide treatment. 
 Considerable fertilization.
 

One single harvest before maturity. Many insecticide sprays.
 

Pepper is peeled before drying. Several harvesting operations when
 

ripe.
 

Average yield: 450 grs per peduncle.
 

Pepper is peeled after drying.
 

Average yield: 1.500 kgs per peduncle,
 

i.e, 3.750 kg per ha.
 

L - Technology
 

Technological preparation will depend on 
the quality of product to be obtained,
 

i.e., white or black pepper. A sound and adequate preparation will only be
 

obtained if the characteristics and composition of the fruit are known.
 

Let us consider the botanical characterization of pepper according to Jacques
 

Maistre: sessile berry containing one single grain. The group of teguments
 

of the fruit, or the pericarp (P), is decomposed into three parts, as usual:
 

the epicarp, the mesocarp and the endocarp.
 

The epicarp is formed of a group of very dark cells, the epiderm, which has
 

a thick extensive part.There are two parts in the mesocarp: one is the external
 

mesocarp formed under a set of cell rows thick walls, and
with a parenchyma
 

which is very loose and the cells of which have thin walls. The other part 

is the internal mesocarp formed of a tighter parechyma with flat cells. Between 

the two there is a net of fibro-vascular beams corresponding to the carpel 

nervures. 
The mesocarp is rich in cells containing essential oils (please
 

see fig. 16).
 

The endocarp is formed of one single row of cells with thick and dark walls. 

The grain inside the fruit is formed of terminal teguments represented by 

three cell layers. A double albumen is found over these teguments. The external
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albumen, the perisperm, fills the large part of the grain and it is formed
 

of cells full of starch. The albumen itself or endosperm is quite small and
 

is situated close to the microphyl; it contains a very small straight embry.
 

wit:1 a conical radicule and a cutiledone turned directly in the directio
 

of the fruit base.
 

The important factor from a technological point of view is that the internal
 

mesocarp and the fibro-vascular beams which separate it from the external
 

mesocarp adhere to the endocarp and form a kind of protection envelope fo:
 

the grain.
 

The preparation of the two commercial types of pepper, i.e., black and white
 

pepper, is based on this particular anatomical constitution of the pepper
 

fruit. Black pepper is obtained from a whole dry fruit. White pepper is obtained
 

by removing the pericarp part with the epiderm and the external part of the
 

mesocarp from the fruit; the w'- te pepper grain is, thus, formed of the graim
 

enveloped in the endocarp, the internal mesocarp and the group of fibro-vascular
 

beams of the internal mesocarp.
 

a) Black pepper corresponds to the whole dry fruit where all anatomical elements
 

are inserted (please see fig. 16).
 

When preparing black pepper, the clusters are picked when some grains star:
 

becoming yellowish or red. This is done before 
the due time but losses caused
 

by birds if one waits for the ideal time do account for this fact.
 

The picked clusters are carried in baskets to sun exposed driers.
 

As they dry, berries will darken and the fruit pericarp will shrink. Shoul"
 

sun exposure bee too strong, three days will be sufficient for drying bL:
 

sometimes one week will go by until good results are obtained. As soon as
 

this is achieved, husks are removed by trampling and sieving takes place for
 

choice of the fruits.
 

Then, the grains are again placd under the sun for full drying and for the
 

moisture content to go down to 10 to 12%. Sizing is carried out 
as required
 

for marketing purposes.
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PN 	 PB 

A
% 

P - Pericarp 	 A - epicarp 

M - mesocarp 	B - external mesocarp
 

C - internal mesocarp f - libero-ligneous
 

beam
 
D - endocarp
 
G - pseudo-peduncle
 
K - microphyl
 

S -Grain 	 E - seminal teguments
 

F - perisperm
 

H - more or less developed seminal cavity
 .*I. 
CQI - albumen itself


• . p c r ¢:: .'i. --.?."
J - embryo with two cutiledones
 

I-Essence 	 2 -Resins 
 3 -Pioerin
 

5s 


Fig. 17 - Location of the main chemical components of pepper in the 

different fruit tissues. (Line intensity pro rata with content). 

4 - MStarchesFat matters 6 Mineral matters
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When green pepper is processed into commercial pepper, the quantity is reduced
 

down by about one third. 100 kg of fresh pepper in clusters correspond to
 

35 kg of black comme.-ial dry pepper.
 

The preparation procedure varies 
from country to country. Sometimes, the clus

ters are dipped into boiling water for some ten minutes before they are placed
 
under the sun; this will make 
the grain get darker more quickly and will activ

ate drying.
 

Some other 
times, grains are peeled when they are still fresh. This is the
 

case in India.
 

Artificial drying is seldomly used. Several mechanical means may be used for
 

peeling before drying.
 

b) White Pepper
 

b) a. -
Current white pepper: when preparing white pepper, treatment (maceraLlon 

- grinding) will remove the parts outside the vascular network, i.e., the
 

epicarp and the external part of the mesocarp. The vascular beams under 
treat
ment will then form striped light spools which can easily be seen on the surface
 

of the white pepper. The main difficulty in preparing white pepper lies in
 

the definition of the moment when treatment should be stopped so as not 
to
 
destroy the vascular beams and the internal mesocarp which is very rich from
 

a scent point of view and has 
a darker colour. When this condition is not
 

found, pepper will be too dark and will have 
a low quality.
 

Operations used in the preparation of white pepper vary from country to country.
 

In the Island of Bangka, which supplies Muntok pepper, the following is done:
 

harvest takes place when the shrub is under the 
most mature condition. Clusters
 

are plac-1 in bags which are tightly closed and dipped into lakes or into
 

tanks with slow flowing water so that a product with a nice colour will be
 

obtained. 
As soon as the pulp, formed of the external part of the mesocarp,
 

is sufficiently soft and easily removable (this takes about 7 to I days),
 

bags are 
removed from the water, emptied and the pepper is washed with current
 

or renewed water and the petioles and the grain pulp well as waste
as are
 
eliminated because of the difference in gravity. After these operations, white
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pepper is placed under the sun in thin layers, in dryers or in clean spaces
 

and drying is activated as well as made uniform because of stiring. Drying
 

will take 2 or 3 days depending on the sun intensity. Pepper, which is grey
 

at the time of washing, will gradually become cream white if it is well dried.
 

The moisture cor.tent should be between 11 and 15% and the commercial yield
 

will be 21 to 26% when compared to the pre-maceration weight. The diameter
 

of the finished product will depend on the type of variety used. Therefore,
 

in the Lampong variety, 100 cc of white pepper will contain 1289 grains but
 

in the variety Bangka there will only be 943. Borgman says that the main reasons
 

are the following: harvesting before maturation, producing insufficiently
 

developed grains; insufficient fertilization; too much maturity producing
 

a dark brown pepper; oo much time between harvest and washing also causing
 

a dark colour; insufficiently renewed washing water, producing a greyish pro

duct; insufficient washing leaving pericarp pieces attached to the grain;
 

and, finally, Dasynus Piperi attacks.
 

In India, where almost all the production consists of black pepper, a different
 

method is used to obtain white 
pepper. Black pepper is macerated in water
 

for 2 or 3 days and it is then rubbed between 2 coconut fiber carpets so as
 

to remove the external parts of the pericarp.
 

A more common method is used in Cambodia where white pepper is also prepared
 

from black pepper. Black pepper is calibrated in a winnowing machine so that
 

the larger and riper berries will be retained. Jute bags are then used; they
 

are filled up to 3/4 of their capacity and dipped into fresh water for a period
 

of 10 to 15 days. The external part of the pericap of black pepper will then
 

wrinkle, swell, go into putrefaction and separate easily from the grain through
 

grinding and rinsing in a lot of water. White pepper is then dried under the
 

sun, sieved and placed in bags. The weight loss is around 30%. This means 

that 100 kg of black pepper will yield about 70 kg of white pepper, i.e., 

285 kg of pepper in clusters. 

The way to check if a pepper is well dried consists in biting it. Drying is
 

considered to be convenient when the grain, under teeth pressure, breaks into
 

several small bits. Should it be crushed or divided into two, it is not well
 

dried.
 

A certain quantity of white pepper is obtained in some countries by using
 



61 

special machines u.iich will peel the black pepper; 
 these peppers are very
 
white and have no 
alack spots and are used by mayonnaise manufacturers.
 

The following rules should apply if a good white pepper is to be obtained:
 

- Wait for full but not excessive ripening;
 

- Take very little time between harvesting and maceration;
 

- Renewal of the maceration water;
 

- Considerable washing for removal of all waste.
 

b) b. - Red Pepper: This is a very special quality of white pepper and it 

is prepared in the Far East. 

This product is not marketed but it is prepared only for consumption of the
 

pepper grower himself or for special gifts. It is formed 
of very ripe grains,
 
which are therefore 
red and this is why it bears this name. These grains are
 
picked one by one in the clusters at the harvest time, they are immediately
 
hulled under water for removal of the external part of the pericarp and put
 
to dry. White pepper obtained in this way is of the very first class.
 

b) c. - Birds' Pepper: It is a very special white pepper, similar in qurlity 
to red pepper but prepared differently since this is not carried out by man 
but by birds and this is the reason why this is the name it was given. The 
birds pick on the red mature clusters. The fruit is hulled as it goes through
 

the 
digestive tract of the animal, digesting the external part of the pericarp
 
and rejecting the grain of white pepper through feaces. These grains are 
picked
 
close to the base of the pepper shrubs or trees around the plantations, they
 
are washed and dried 
and they form the "birds' pepper" which is supposed to
 

have aphrodisiac properties.
 

The name birds' pepper is often used to distinguish very high quality pepper
 

which has nothing to do with birds at 
all with the exception of the name.
 

This is for example the case 
of white pepper obtained in Gabon where nebulosity
 
is comparatively strong 
in the dry season and protects the berries from the
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sun beams, makes maturation complete gradually after harvest and enables 
some
 

very experienced pepper growers to obtain a very high quality white pepper.
 

c) - Green Pepper: "Green Pepper" is also consumed in addition to the black 

and white pepper. This is a special preparation used for certain fatty meat 

or fish as the pepper aroma will be well impregnated. The most famous dish 

is pepper duck, which has a reputation for its very fine and wanted taste. 

Green pepper is harvested one to two months before its maturity so that it 

will not be very strong. After peeling, green pepper is washed and mixed in 

a filling which is placed into the meat or the fish before cooking; if harvested 

ander the right conditions, pepper grains, as said, are not very strong and 

they are consumed at the same time as the filling. For example, 100 to 125 

grs of green pepper are required to prepare a pepper duck.
 

Obviously, green pepper is usually consumed in the producing countries at 
very specific times during the year: generally at the end of the year in the
 

North Hemisphere and in May/June in the South Hemisphere so as extend the
to 


period when it is used. The product is maintained and the procedure to do 

so is to keep it in alcohol vinegar after peeling and rinsing. Green pepper 

may be kept for quite a while under sealed conditions.
 

M - Composition
 

The quality of both black and white pepper is assessed in accordance with 

several factors: the aspect, the aroma, the taste, the weight of 100 grains 

and density.
 

I - Black Pepper: Black pepper is under the form of almost spherical grains 

with a diameter between 3 and 6 mm (generally 4 to 6 mm) and a more or less 

rugged surface. Colour varies from dark brown to black or dark grey. 

The smell is typical, penetrating, aromatic and its taste is hot, piquant 

and burning. 

The weight of 100 berries depends not only on the size of the grains but also 

on cheir density; this only gives an indication of the characteristics of 

the different commercial species since results vary in different samples of 
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one same variety and even in some hundreds of berries in the same sample.
 

The figures below were taken from a study made by Redgrove on different black
 

pepper varieties:
 

Variety Weight of 100 grains
 

Mangalore 6.4 g
 

Ceylon 5.7 g
 

Tellichery 4.8 g
 

Lampong 3.0 g
 

Density or, to be more precise, mass/litre, is a very important piece of inform

ation since some pepper varieties, such as "Tellichery", "Malabar" and "Lam

pong", have consistent grains, whereas others, such as the low qualities of
 

"Singapore" and "Acheen", are often hollow. This fault is clearly shown by
 

the density figure but not necessarily by the weight of 100 grains. The table
 

hereafter is quoted by Winton:
 

Variety Weight of 100 grains (g) Mass per litre (g)
 

Mangalore 8.6 574
 

Malabar 5.7 570
 

Lampong 3.6 511
 

Singapore 4.9 476
 

Acheen A 3.4 432
 

Acheen B 3.3 407
 

Acheen C 3.1 330
 

Minimum densities are set in national regulations. This density is 450 for
 

"Gabon" and "Madagascar" and 480 for "Cambodia".
 

The number of berries/kg ratio in good quality and standard sized pepper shrubs
 

is 18,300 berries.
 

Obviously the health condition of the product is extremely important and it
 

should normally be free of insects, mould and mice hair, etc.
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The quantity of foreign matters should be minimal and should not exceed 1.5%
 

in mass in the whole black pepper. Foreign matters include dust, cluster frag

ments, pedicels, bits of leaves and other impurities.
 

Light grains are formed of aborted grains and there is a special quality (pin
 

heads grade). The aborted percentage in normal lots of any grade of whole
 

pepper should not be higher than 4%.
 

2 - White Pepper: White pepper is under the form of round, almost spherical
 

grains, with a diameter of 4 to 5 mm. They have a smooth, slightly flat surface
 
at one point and a small protuberance in the opposite side. Very light furrows
 

come out of this protuberance. The smell is penetrating and aromatic and the
 

taste is hot, piquant and burning.
 

There are 19,000 to 31,000 grains per kilo depending on the origin and grade.
 

The mass/litre of white peppers is higher than that of 
black peppers, on the
 

one hand because the former has .iper grains and the other because
on the
 

pericarp was removed. The minimum density required in France for the Cambodia
 

variety is 680 g, for Madagascar 650 and for Gabon 620.
 

N - Chemical Composition
 

The chemical composition of pepper varies in accordance with the type, quality,
 

origin, etc. Konig quotes the following percentages:
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TABLE VI
 

Chemical Composition of White and Black Peppers
 

Black Pepper White Pepper
 

Maximum Minimum Maximum Minimum
 

Moisture 15.60 
 9.56 16.50 9.90
 

Total proteic matters 12.66 10.80 12.40 9.80
 

Essential oil 2 1 2 1
 

Starches and carboihydrates 50.0 32.1 69.0 54.3
 

Cellulose 15.5 11.9 7.8 4.2
 

Ashes 5.9 3.4 
 3.0 0.8
 

Dry alcoholic extract 13.3 11.9
6.5 8.5
 

The content of total ashes varies from 3 to 6.5% for black pepper and 0.8
 

to 3% for white pepper. Percentages above 8 and 4% respectively mean that
 

there is a surplus of sand. The centesimal composition of mineral matter in
 

the two pepper qualities is shown in Table VII.
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TABLE VII
 

Mineral Composition of White and Black Peppers
 

White pepper as
 
Black White a percentage of
 
pepper pepper black pepper
 

Silica (SiO 2 ) 5.55 7.72 133
 

Alumina (A1203) 1.21 1.90 
 157
 

Iron (Fe203) 1.00 0.98 98
 

Manganese (MnO) 0.26 0.32 123
 

Phosphoric Acid (P205 ) 11.25 20.85 186
 

Sulphates (SO3 ) 8.62 4.15 
 43
 

Chlorides (CI) 8.30 6.62 80
 

Carbonates (CO
2 ) 9.70 13.90 143
 

Lime (CaO) 16.10 18.15 113
 

Potassium (K20) 29.85 17.12 57
 

Magnesium (MgO) 7.62 8.12 105
 

Soda (Na2O) 0.46 0.15 33
 

White pepper ashes usually have less iron, sulphur, chlor, potassium and soda
 

than black pepper ashes. On the other hand, they are richer in magnesium,
 

limestone, carbonic 
acid, magnesium and silica, aluminium and, especially,
 

phosphoric acid. The dominant element 
in black pepper is potassium and in
 

white pepper it is phosphoric acid.
 

The main non-nitrogenized component of pepper is starch accounting for 34.15%
 

in black pepper and 56.47% in white pepper.
 

The alcohol cortent varies from 6.4 to 16.6 in black pepper and 5.6 to 12.6
 

in white pepper; the colour is olive green for black pepper and golden yellow
 

for white pepper.
 

The alcohol extract varies from 5 to 10% in black pepper and 2.5 to 8% in
 

white pepper. It is yellow or greenish yellow and becomes red when treated
 

with concentrated sulphuric acid.
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In addition to the compounds which are commonly found in the majority of fruits
 

and grains, pepper also has three specific substances: an alcaloid (piperin),
 

an essential oil and a resin (please see Fig. 17). Pepper provides them with
 

the taste and aromatic properties as shown in Table VIII.
 

TABLE VIII
 

Comparison of the Chemical Composition of Black and White Pepper
 

White pepper as
 
Black White a percentage of
 
pepper pepper black pepper
 

Ashes 4.51 1.62 36 

Nitrogen 1.61 1.56 97 

Cellulose 16.49 6.35 39 

Sugarable matters 42.45 62.30 146 

Fat matters 8.10 9.21 116 

Alcoholic extract 14.66 11.04 75 

Piperin 9.20 8.59 94 

Essence 1.56 1.86 119 

Resin 1.59 1.15 78 

IV 	 HISTORICAL CONSIDERATIONS ON THE INTRODUCTION OF PIPER NIGRUM IN S. TOME
 

E PRINCIPE
 

The first pepper plant and other spices were introduced in S. Tom4 in about
 

1575 but pepper was forbidden in 1593. Neverthel-ss, the planes survived due
 

to the ecological conditions found on the Island and they are still there.
 

The pepper shrub Piper Guinnensis is a spontaneous liana of the obo of S2o
 

Tom4 e Principe. The fruit is small and has no commercial value. The stalk
 

is used extensively in typical dishes in ST.
 

The "bush pepper" as it is also known is used in typical food, such as calulu,
 

jog6, cangado and so8, also under the name of "pepper stick" since, in actual
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fact, only the stalk is used for cooking purposes, after being dry, washed
 

and cut into 5 to 10 cm pieces.
 

When the economic cycles o.r cropping experience of S; Tom6 e Principe are
 

discussed, no reference is made to pepler, even when spices are mentioned.
 

References are made to the sugar cane, coffee and cocoa cycles and to rubro

cythus, the plague leading S. Tom6 e Principe to an economic standstill until
 

technical development and the oleaceae started to balance economy. This brings
 

us to the sixties from the point of view of crop diversification.
 

The colonial authorities at the time decided to provide incentives to agri

cultural entrepreneurs and engineers by setting up and facilitating credit
 

conditions and by emphasizing the need to have "crop diversification".
 

The introduction of marketable banana trees was a useless attempt made by
 

the Agricultural and Forestry Station and by the Agua-lz6 Estate.
 

Pineaples were tested under the initiative of Eng. Salustino da Graga do Espi

rito Santo and later on by the Director of the Agricultural and Forestry Sta

tion, Eng. T.M. Morbey Junior. Some results were satisfatory for the S. Caine
 

Lisse variety but no concrete steps were taken for extensive use and exports.
 

Maracock was also tested and it was found to be easily adaptable at differeni
 

heights.
 

Santa Margarida (SAC - Sociedade de Agricultura de S. Tom4 e Principe, SARL/So

ciedade Comercial Francisco Mantero, SARL) and Agua-Iz4 made the first flower
 

trials, with Boamaria Magnifica, Ipomea Sp. and Anarius. The latter was only
 

test(. at Santa Margarida. The results were convincing but market research
 

was not satisfactory. However, no one gave up and other crops were tried out.
 

In 1965, Mr. Jaime Borges (Eng.) brought the first pepper stakes into the
 

island of S. Tom6, as a result of what had been found with the "pepper sticks"
 

(Piper Guinnensis). Unfortunately, this first attempt to introduce Piper Nigrum
 

failed.
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In 1967, Santa Margarida (SAC/F. Mantero, SARL) took this matter very seriously
 

and brought, through its engineer Mr. Jaime Borges, three Piper Nigrum stakes,
 

Singapore variety, from Brazil.
 

The Company Agua-lz4 also received some stakes which were multiplied and planted
 

in the garden of its registered office, at Nova Olinda and Bombay, under associ

ation.
 

Priority at Santa Margarida (SAC/F. Mantero, SARL) was given to multiplication,
 

for two reasons: one consisted in that it was shown that Piper Guinnensis
 

survived all 
crises in 400 years and the other was of an economic nature in
 

view of the operational ccsts and international prices.
 

The first small propagation field was thus set up in land around the regis

tered office.
 

The plant selection and propagation work was slow because there was a shortage
 

of mother peduncles and there was hardly sufficient material :n 1970 to start
 

operations in the trial fields.
 

However, there was 
a factor in 1971 which would be decisive for Santa Margarida
 

and for the Engineer (Jaime Borges) 
and would bring benefits to the production
 
of pepper: the cocoa prices underwent a crisis in 1971 and then the copra
 

prices also fell 
and reached the lowest figures ever obtained in the last
 

fifteen years.
 

The official authorities also became interested ard Dispatch no. 4/72 was
 

issued on January 4 1972. It is quite long and reference shall only be made 

under summarized form to the ... setting up of the Diversification Studies 
Committee under the direct supervision of Governor Cecilio Gonqalves and the 

formation of the working party for the agricuiture, industry and other similar 

areas. 

The conclusions regarding the agricultural area and products to be diversified
 

were: banana, tropical fruits, palm and coconut 
oil, copra, coffee, forestry
 

operations, spices (pepper and vanilla), flowers, rubber, tea, 
tobacco.
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It seems that the Portuguese market alone will be able to absorb the whole 

quantity of pepper produced in S. Tom6 in the short term but it may also com

pete in the internationalmarket. 

Propagula brought from Brazil were then multiplied at the land adjacent to
 

the registered office of Santa Margarida. Plants offered by SAC/F. Mantero,
 

SARL were kept as samples. at the Agricultural and Forestry Station. Trial
 

plantations set up by private companies at the yard of Rio Lima (Santa Margari

da) and Pinheira looked sound. These plantations were used not only for observ

ation of plant behaviour and technical improvements but also for the propagation
 

of propagula for the setting-up of plantations to be used for economic and
 

commercial purposes.
 

According to the Diversification Studies Committee: Zones su.table for th

production of pepper in practical terms coinoide with those for cocoa b' 

they could be expanded into areas with a more humid climate where cocoa does 

not have such a good behaviour. 

Pepper will be a more profitable crop than cocoa and, therefore, in principle,
 

some of the cocoa areas could be "sacrificed"for the production of pepper. 

On the basis of estimates made in the late sixties and early seventies ar

considering the supply conditions for the Portuguese market at the time, imports 

were: 

1969 - 124 tons 

1970 - 115 tons 

1971 - 162 tons 

The main supplier was Macau with about 90% of the total imports. 

Productions varying with cropping care and soil fertility may be estimate

to be between 500 and 4,000 Kos per hectare.
 

It was estimated that the first target should be a production of 150 tons 

and, since the average production per hectare would be 2,000 Kgs, the followin: 

figure would be achieved: 
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However, the following general comments were made by the authorities before
 

the detailed analysis of each one of the mentioned crops:
 

- Only a crop with a large expansion in the internationalmarket and produced 

on an industrial basis may undoubtedly counterbalance the "weight" of cocoa 

on the trade balance of S. Tomg e Principe. The same applies to banana and 

possibly rubber. With regard to the domestic market, meat and maize and, 
to a certain extent, vegetables will be of greater relevance. The latter 

may even be the object of exports to nearby countries. 

However, the representative of Santa Margarida (SAC/F. Mantero SARL) was so
 

strong in his arguments for the introduction of pepper that the conclusions
 

regarding spices were: the Committee generally found that spices could play 

a very important role in the crop diversification in S. and ZdTome ioz quite 

well meet the intentions of the dispatch setting up the Diversification Commie

tee, i.e., that "the new crops to be tried will have to consist of those which 

will have a considerable trade value in view of their rarity and scarcity 

and which S. Tomg e Principe wll be especially prepared to cultivate in small 

areas". 

All crops commonly known as spices may be cultivated in S. Tomg. Their econo

mica1 production will depend, however, on the production technique and trade 

organization.
 

The possibilities of having different spices were discussed and it uas found 

that pepper is the one providing the best projects; it should be noted that 

the Committee had already reached this conclusion before. 

Several extensive references were made on this crop during the meetings and 

it was found that it has many advantages as it may planted in small plots 
by the housing areas and in large fields under ecologically favourable condi

tions.
 

R.ference was also made to the hybrid variety "Paniur" which is claimed to 
be 4 times as productive as traditional ones and, therefore, should be intro

duced early before larger fields are used. 
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150,000= 75 hectares 
2,000 

Considering areas for renewal and for rest, this figure could be rounded off
 

to 100 hectares and this would correspond to about 0.4% of the area to be
 

used for cocoa.
 

Should mnarketing be guaranteed and should there be no phytotechnical problem, 

the economic yield of pepper would be considerably higher than that of cocoa 

and the whole cropping intensification work and investment would be paid for. 

If one considers the absolutely acceptable quotation of 45 escz'cos per kilo 

at the time, a gross income of 90,000 escudos per hectare would be obtained 

for a production of 2,000 Kgs. This figure was quite incentivating even if 

it were considered to be academic. 

Pepper shrub zones coincide in certain cases 
with those of cocoa but the truth
 

is that thei:: expansion should only be cuatsidered in marginal areas where 

cocoa is no longer produced because of its high production cost and because 

of the shortage of labour, i.e., in irrigated areas and in very humid zones 

which used to be occupied by other crops. 

Empresa Santa Margarida (SAC/F.Mantero SARL) established its first trial field
 

under these conditions in late 1971 at Rio Lima. Nevertheless, the mother 

plants developed in such a way that a second field was set up at Porto Real 

in the Island of Principe in 1972.
 

The two plantations were strictly controlled from a technical point of view
 

and were to be used for the improvement of multiplication techniques for extens

ive plantations at Quinta das Flores and Vanguarda which were actually set
 

up in 1973 and at Queluz in 1974.
 

While the propagation, studies and installation of the observation fields
 

were being maintained with some discretion, the Agricultural Enquiry Mission,
 

headed then by Mr. Vinicio Pacheco Marques (Eng.) was technically assisted
 

by Mr. Daniel dos Santos Nunes who was very closely linked to this crop due 

to his field work and as a consequence of two factors: the first one was of 

a professional and official nature as he was a representative of he Head 

of the Mission and secondly he was a very good friend of the owners and engi

neers of Empresa Sta. Margarida. 
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The results obtained at the trial field of Rio Lima 
were interesting thatso 

the overall picture of exports from S~o Tom6 e Principe was the following 

from October I to January 10 1974: 

TABLE IX
 

Exports from October to January
 

PRODUCTS Quantities Amounts Duties
 

(Kilos) (Escudos) (Escudos)
 

1 2 3 4
 

TOTAL 11,984,267 280,984,109 10,910,892$50 

Cocoa 6,778,572 221,829,626 15,175,386$30 

Copra 3,241,188 37,478,023 3,258,609$40 

Coconut 1,491,000 14,123,300 1,213,017$70 

Arabica Coffee 89,760 5,298,055 223,226$40 

Cinnamon 4,730 54,966 2,337$00 

Quina 15,089 377,225 7,075$20 

Coconut oil 39,000 481,000 -

Pepper 1,200 60,960 

Other 323,728 1,280,954 31,240$50 

Please note that, for the very first time in fifty years, the exports picture
 

of Sdo Tom4 e Principe underwent changes because another duly tested crop
 

was possible: pepper.
 

The price list shown in Table X made the most "reticent" ones start moving
 

and small companies became interested. Whereas the most important products
 

were exported by medium and large companies at an average price of 23.44 and
 

11.56 escudos respectively, as shown in Table X, pepper from S~o Tom6 
was
 

sold at 50.80 escudos although it was neither traditional nor advertised.
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TABLE X
 

Price of Marketed Products
 

Products Prices % compared to pepper
 

Pepper 50$80 100 

Cocoa 23$44 46.1 

Copra 11$56 22.7 

Coconut 9$47 18.6 

Arabica Coffee 35$53 69.9 

Cinnamon 11$62 22.9 

Quina 25$00 49.2 

Coconut Oil 12$33 24.3 

When Santa Margarida (SAC/F.Mantero SARL) was installing the trial fields
 

at different altitudes in S2o Tom6, i.e., the registered office at level 340,
 

Rio Lima 100, Quinta das Flores 500, Vanguarda 400, Queluz 300 and at Porto
 

Real in Principe at level 80, it was actually testing the adaptation capicity
 

of pepper to the various types of climates and, indirectly, supplying data
 

to Daniel Nunes who was responsible for the development program set up by
 

the authorities.
 

The Rural Extension Service was set up in S.o Tom6 e Prfncipe in 1972 and
 

Mr. Daniel dos Santos Nunes was invited to head it. He was made responsible
 

for the setting up of the services, for the drafting of the working plan,
 

for the methodology and for the action programs. The step to be taken consisted
 

in finding the "problem" felt by small farmers and the motivation which would
 

u..'erlie the change. The priority incentive for the "change Plan" was pepper
 

but the "Trial Fields of Santa Margarida" would have to become "Findings
 

Fields". This question was put forward to the authorities who then authorized
 

official contacts with Sta. Margarida (SAC/F. Mantero SARL), through Mr. Jaime
 

Borges (Eng.) for things to get moving: observation of the most adequate crop

ping techniques, nursery management, technology, commercial classification,
 

supply of some plants, etc.
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The only requirement for 
the contacts 
and tacit acceptance was
Nunes should carry 
that Mr. Duarte
 

out the 
branch 
collection 
as, with the exception 
of Mr.
Jaime Borges (Eng.), he 
was the only one 
duly qualified to do so 
and, in addition to 
 this condition, 
mother plants identified 
in the fields 
of Rio Lima
 
chould not be destroyed.
 

The Extension Service 
was now 
in a position 
to act successfully and it started
the 
radio motivation programs which 
were under the responsibility and drafting

of Daniel Nunes until late 1975.
 

Requests then started to come from small farmers 
from a 

who had a very low incomebad cocoa, then sold at Esc. 10$00 per Kilo, and from a goodat Esc. 3$00 copraper Kilo; they visitted the Rio Lima field on a tour guided byMr. Daniel Nunes and started 
to listen to the mentioned radio program.
 

The shortage of vegetation material again led 
to requests made to
da Saiita Margarifor supplies 
of propagation 
material. 
The Extension 
Servic± 
was allowed
 
to collect whatever was available.
 

Two of the 
most advanced 
small farmers 
were chosen 
to carry out 
tests
which was in land
not adequately located. 
This was 
the final trial which the 
Extension
Services would be 
responsible 
for since both the 
Agricultural Enquiry Mission
and Mr. 
Vinfcio 
Pacheco Marques (Eng.) were 
strong supporters 
of Mr. Daniel
 
Nunes's work.
 

Results of 
the trials carried out by the 
two small farmers, i.e.,
at Mr. Trindade
Caix~o Grande, and 
Mr. M4 Doze at Bateio, and 
those at a collective piece
of land of 
the Favorita Coffee 
Estate, were 
very compensating 
as 
they reached
 
10 Kgs/peduncle.
 

In short, in addition to the introduction of Pipernirum in SAo Tom4 e Prfncipe, the following factors were also the result of work carried out thanksto 
Empresa Santa Margarida (SAC/F.Mantero SARL):
 

-
choice of stakes and propagation of propagula;
 
- definition of distances;
 
-
choice of props (this decision took three years);- plantation trials under 
the sun 
(intensive operations) 
anu under the 
shade
(extensive and in association with other crops);
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- trials at several heights;
 

- fertilization systems;
 

- identification of plagues and diseases;
 

- irrigation system for plantations under the sun;
 

in the specific case of
 
- harvesting, technological preparation and drying 


S. Tom6 e Principe;
 

- marketing and exports.
 

V - SOCIAL 	AND ECONOMIC ASSESSMENT OF THE IMPLEMENTATION OF PEPPER GROWING 

IN THE DEMOCRATIC REPUBLIC OF SAO TOM9 E PRINCIPE
 

A - Crop Diversification
 

Republic of 	Sgo Tom6 e Principe is based on

The economy of the Democratic 


source of income since it has an

the primary 	sector and cocoa is her main 


arable area of app. 45,000 ha and no known mineral resources.
 

into the Island of Principe in 1822 and the country was
 

time in the last century the main producer in the world.
 
Cocoa was introduced 


at one 


Then and up 	until 1918/19, her Economy was totally based on one single crop.
 

the time of the great fellings, in 1919/20, there was an attack

However, at 


which caused a complete disaster in plantations
of Selecothripus rubrocinthus 


and, subsequently, in the total Economy.
 

had their land on very irregular heights
Farmers had no technical resources, 


attested by the historiand under cl1iate conditions for rich products only as 


cal past and decided then to have crop diver-ification by planting coconut,
 

oil tree, El,:eis Guineensis Jac., cola, Cola

Cocos nucifera L, olive palm 


End., cinnamon, Cinnamomum zeilanicum Garc, coffee, Coffea

acuminata (B) et 


and essences of a commercial value, s,zh as 
the mulberry
liberia Bull forest 


Discoglypremna, caisson wood,

tree, Chlorophora excelsa Benth, white wood, 


well as food and

Pycnanthus 	angolensis W, Ciderella, Ciderella odorata, as 


timber trees, such as jack, Autocarpus heterophyllus Lam., izaquent,

marketable 


Treculia africana Decne, bread fruit, Artocarpus communis J R and E F, etc.,
 

one single crop and started being used for

and farms ceased to be used for 


associated crops with all the disadvantages this may lead to.
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The shortage and rise 
in costs of labour in 1960 led 
to a reduction in the
 
cultivated 
areas. Hilly, small production 
zones and those where production
 
costs were high were 
hardly used and crops continued to be cultivated in assoc
iation with others, with one or two exceptions.
 

Farms, however, 
are taken in a new perspective 
as from 1964. Both engineers
 
and economists started 
to rationalize the areas in accordance with the edaplho
climatic cropping requirements but 
did not leave aside mixed production and
 
subsistence crops.
 

Cocoa hybrids appeared in 1967 and farms started to produce single crops such
 
as coconuts, 
palm trees and cocoa plants; the latter were, in transition zones
 
with good soils, still associated with coconut trees.
 

The introduction 
of Piper nigrum into the country and the tirst trials on
 
this crop started also on 
that date so that a real profitable cropping diversif
ication could be obtained.
 

Trials and studies were made 
for eight years and, in 1974/75, it was concluded
 
that pepper would 
be the most feasible alternative although there are others
 
which have not yet been subject to all necessary trials but show a lower profit

ability.
 

One of the aims of this study is to provide some knowledge and experience
 
on this essential diversification at the Democratic Republic of Sao Tom6 e
 
Principe.
 

B - Small Farming
 

Small farming is found in areas with the 
best soils of S. Tom4 and consists
 
of 14,607 units, 
covering a total area of approximately 4,857.0 ha, under
run 

an association system by 10,872 farmers.
 

It is always rather dangerous to claim that income in a small 
farm is ridicu
lous. Generally, this statement derives 
from the analysis of the overall produc
tion of products marketed for export purposes.
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By looking at the food system and the necessary support for this same system,
 

a somewhat disorganized reason will be found for the type of small farms and
 

it will be concluded that the income from cocoa was but a small additional
 

revenue.
 

Cropping disorganization and the low overall income are real facts.
 

Technically, the abundant quantity of marly wood, Mammea africana Sabine,
 

is unacceptable and can only be used for fencing purposes. Other species,
 

such as gophe, Cecropia peltata Linn, cola-congo, Buchozia coriacea Eg., phede
 

wood, Celtis durandii Eng., false guegue, Polysias quintasii Exell, guegue,
 

Spondias mombim Linn, muandim, Pentachletra macrophvlla Bent., caisson wood,
 

Pvcnanthus angolensis W.W., bunga, Stercullia Sp., cabole, Anisophvllea cabole
 

H., large cata, Voacanga africana Staph, etc., have very little commercial
 

value.
 

Nutrient demand is highly reduced in view of the quantity of light available
 

and considering the present mix of medicinal plants, fruit trees, forest species
 

and cocoa.
 

There is a considerable need to rationalize small plantations with the double

fold aim of not destroying traditional food crops and the cultivation of cocoa
 

but also of having mort profitable farms from an economic and commercial point
 

of view.
 

We will be snowing later on in this report that the implementation of pepper
 

growing by small farmers will considerably increase the profitability of the
 

"glebes" with remarkable economic and social advantages, without spoiling
 

the present agricultural structure although some of the present species should
 

also be selected.
 

C - Greater Profitability of the Present State Agricultural Enterprises
 

This will be discussed later in this report and we will be showing that these
 

companies will become more profitable if they will also be used for pepper
 

growing.
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VI - LOCATION
 

In accordance with the terms 
of reference given by the Institute for Economic
 
Cooperation (I.C.E.) of Portugal for the purposes 
of this contract, three
 
zones are mentioned for the implementation of pepper growing in the Democratic
 

Republic of SAo Tom4 e Principe.
 

The classification and setting of boundaries for the areas available within
 
the zones mentioned by 
I.C.E. do not enable us to consider only one crop,
 
with the exception of Pinheira, provided the total area of 360 ha will be
 

considered.
 

The requirements 
of pepper growing were generally discussed under the first
 

part of this report.
 

Let us now consider the actual conditions of the Democratic Republic of 
Slo
 

Tom4 e Principe.
 

Contrary to what could be assumed, the deviation from the weather equator
 
did not provide S~o Tom6 
e Principe with a tropical type of climate. The pro
found influence of the hut water from 
the Gulf (270C) involving the islands
 
in a saturated steam atmosphere and the soft wind constantly loaded with steam
 
and blowing from the SE and SW during the 
larger part of the year provide
 
the country with an equatorial characteristic, with the due alterations resul
ting from topography and giving the Democratic Republic of Sao Tom6 
e Principe
 

ideal conditions for pepper growing.
 

The vegetation and relief conditions of the islands do 
not allow for a single
 
climate. Geologists have studied 
data obtained through observations carried
 
out at dozens of Weather Stations in the island 
of Slo Tom from 1958 and
 
have divided it into three altimetric thermal regions, i.e.:
 

- the Megathermal Region, between 0 and 300 m altitudes, with an annual temper
ature 
range varying between 25 and 23°C, 

- the Mesothermal Region between 300 and 600 m, 600 and 900 m and 900 and
 
1,500 m altitudes, with annual nean temperatures of 23 to 210 C, 21 to 180C
 

and 18 to 130C respectively;
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- the Microthermal region above 1,500 m, with an annual temperature equal 

to o2 less than 13.5 0 C. 

On the other hand, the above mentioned regions include five types of rainfall
 

climates, i.e.:
 

- super-humid;
 

- humid;
 

- sub-humid;
 

semi-arid;
 

- arid.
 

There is also a series of subtypes for micro-climatic regions which are abundant
 

in S. Tom4.
 

Tables XI and XII were prepared to give details on the weter requirements
 

for pepper growing.
 

Table XI shows that there is a short and dry "gravana" (cool wind blowing
 

from the south and southeast) for two months in the North, Northeast and Upper
 

Northeast zones, with the exception of Lagoa Amnlia.
 

Rainf. 11 is quite evenly distributed and, therefore, pepper may be grown in
 

almost all zones with the exception of the Center Northeast one which has
 

a low rainfall, a high temperature and a long "gravana" for 3 to 4 months.
 

Tables XI and XII show that pepper may be grown in the areas around "Cidade",
 

around the Center Northeast, by carrying out irrigation either by gravity
 

or by pumping water from the rivers.
 

The Guadalupe zone was not considered since it will require manuring, soil
 

covering, heavy fertilization and irrigation.
 

The mentioned tables also show that the optimum temperature has a good monthly
 

and annual average and a thermal range of approximately 80.
 



TABLE XI 
S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

CLIMATE DATA - RAINFALL AND AVERAGE TEMPERATURE 

LOCATION OF STATIONS JANUARY FEBRUARY MARCH APRIL MAY 
Rain-
fall 

Temp. 
°C 

Rain-
fall 

Temp. 
oc 

Rain-
fall 

Temp. 
oc 

Rain-
fall 

Temp. 
°C 

Rain-
fall 

Temp. 
oc 

North: Rio do Ouro 
Neves 
Pontafigo 

113.8 
82.5 
96.6 

24.3 
25.8 
25.4 

106.3 
112.8 
115.2 

25.7 
26.2 
25.8 

152.5 
145.4 
181.1 

25.9 
26.4 
26.0 

189.5 
209.6 
239.8 

25.7 
26.4 
25.9 

175.5 
139.3 
168.1 

25.3 
26.0 
25.5 

Center North: 
Boa Nova 123.5 23.B 183.9 24.3 182.2 24.4 228.0 24.4 222.2 24.0 

Northeast: 
Town 81.5 25.7 81.3 26.0 127.3 26.2 141.7 26.2 132.9 25.8 

High Northeast: 
Monte Cafd 
Trindade 

Lagoa Amelia 

195.1 
149.8 

221.1 

22.4 
25.3 

18.4 

187.9 
129.7 

223.6 

23.0 
25.9 

18.8 

231.9 
169.9 

273.7 

23.1 
26.0 

18.9 

324.7 
225.3 

328.3 

23.2 
26.0 

18.8 

248.3 
176.5 

318.5 

22.8 
25.6 

18.1 

West: 
Sta. Catarina 
Jul. de Sousa 

257.4 
470.2 

25.7 
25.8 

215,0 
343.2 

26.0 
26.3 

276.2 
396.1 

26.2 
26.4 

328.9 
397.8 

26.2 
26.4 

348.7 
502.8 

25.8 
25.9 

South: 
Porto Alegre 496.7 26.4 268.9 25.0 287.9 27.1 312.7 27.1 307.6 26.6 

Center Southeast: 
Cruzeiro 
Angolares 
D. Augusta 

260.6 
336.9 
394.3 

24.1 
25.9 
26.0 

213.9 
187.4 
184.2 

24.6 
26.4 
26.6 

232.8 
247.0 
218.0 

25.0 
26.6 
26.6 

246.4 
270.3 
264.9 

25.1 
26.5 
26.6 

344.3 
351.3 
324.8 

29.9 
26.0 
25.9 

East: 
Agua-lzd 141.1 25.9 129.0 26.2 163.1 26.4 219.3 26.4 226.3 26.0 



TABLE XI (CONT.)
 
S.TOME E PRINCIPE
 

FEASIBILITY STUNy ON PEPPER CROPS
 

CLIMATE DATA - RAINFALL AND AVERAGE TEMPERATURE
 

LOCATION OF STATIONS JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER
 

Rain- Temp. Rain- Temp. Rain- Temp. Rain- Temp. Rain- Temp. Rain- Temp. Rain- Temp. 
fall OC fall °C fall °C fall °C fall °C fall °C fall °C 

North: 
Rio do Ouro 1.6 24.0 0.1 23.2 1.7 23.7 35.C 24.1 135.7 24.3 112.3 24.5 81.0 24.9 
Neves 1.8 24.6 0.2 24.0 0.1 24.A 22.0 24.9 120.1 25.2 124.7 25.2 99.4 23.6 
Pontafigo 2.6 24.1 0.1 23.1 0.3 24.1 38.5 24.5 142.2 24.4 136.0 24.5 98.0 24.9 

Center North: 
Boa Nova 3.8 22.7 0.1 29.9 5.4 22.3 68.2 22.7 207.3 23.2 183.5 23.4 133.9 23.6 

Northeast: 
Town 3.6 24.5 0.1 23.8 1.1 24.1 14.2 24.9 99.8 25.2 110.6 25.5 97.6 25.4 

High Northeast: 
Monte Cafr 9.1 21.4 18.0 20.2 15.7 20.4 131.3 21.2 314.4 21.3 296.6 21.8 160.0 22.2 
Trindade 5.4 24.2 0.8 23.3 6.2 23.5 64.3 24.0 178.3 24.5 203.8 24.8 136.1 24.3 
Lagoa Amelia 20.7 17.4 16.6 43.2 16.4 16.4 271.5 17.1 443.6 17.8 394.6 17.7 203.0 18.0 

West: 
Sta. Catarina 38.3 24.4 7.6 23.7 47.1 23.9 245.8 23.9 582.7 24.3 525.3 24.7 240.2 24.9 
Jul. de Sousa 78.3 24.5 42.7 23.4 189.1 23.3 607.2 23.7 968.9 24.3 118.6 24.8 643.5 23.3 

South: 
Porto Alegre 18.2 24.9 8.3 23.9 27.6 24.0 151.2 24.6 328.8 25.0 618.2 25.7 506.6 26.0 

Center Southeast: 
Cruzeiro 64.0 21.4 91.3 20.4 195.4 20.8 396.2 21.6 562.4 22.4 461.0 23.1 341.8 2_6 

Southeast: 
Angolares 32.6 24.0 98.! 22.9 207.5 ?3.1 350.1 24.0 491.5 24.6 579.6 25.4 385.6 25.7 
Dona Augusta 33.9 23.9 40.7 22.6 177.6 22.6 311.3 23.5 526.5 24.2 684.7 24.9 527.6 25.6 

East: 
A- Iz 16.2 24.2 7.4 23.4 57.7 23.6 114.3 24.3 200.5 24.8 216.0 25.3 184.4 25.5 
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A comparison of Tables I and II with Tables XI and XII 
shows that thp ronditions 
at S~o Tom4 are so good as the best 
ones in India or Madagascar if we consider
 
that there is generally no need to use drainage works to fight surplus water
 
caused by excessive rain or irrigation due to an uneven distribution of rain.
 

Winds at S~o Tom6 are soft, with the 
exception of "tornados", they last a
 
very short period and are not an impediment on pepper growing. Nevertheless,
 
it leads to two specific requirements: curtains 
in areas under sea breezes
 
and orientatisa of lines at 
the time of picktings.
 

Locatio; of Enterprises
 

Blu-Blu: 
 area
it has an of 55 ha and is included in the Bela Vista State Enter
prise; it is situated in the megathermal sub-humid climate sub-zone, 
it has
 
a rainfall of 1,000 to 
1,500 mm and irrigation is required.
 

Pinheira:it 
has about 360 ha, 30% of which in the megathermal sub-humid sub
zoie and 70% in the megathermal semi-arid sub-zone; i" has a rainfall betwee:
 
1,500 and 1,000, requires irrigation and wind curtains.
 

In our opinion, pepper growing should place intake mono-crJp farms in the 
areas of D. Augusta, Ribeira Peixe and 
in the Soith/Southwest side, where
 
there are good soils and 
irrigation can be abolished completely.
 

We also believe that 
the crop could be grown in the West zorics, as a complement
ary diversification 
crop. This would, for example be done at S. Manuel in
 
Santa Catarina.
 



84 

TABLE XII
 

S. TOME E PRfNCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

ANNUAL AVERAGE RELATIVE HUMIDITY - RAINFALL - TEMPERATURE
 

HUMIDITY % RAINFALL TEMPERATURE 

Day Night mm. 

North: Rio de Ouro 78/79 91 1105.6 24.7 

Neves 77/77 94 1057.0 25.4 

Pontafigo 80/80 91 1218.5 24.9 

Center North: 

Boa Nova 80/83 95 1502.0 23.4 

Northeast: 

Town 71/75 95 891.6 25.3 

Center Northeast: 

Monte Costa 82/87 88 2116.8 21.8 

Trindade 78/82 88 1446.1 24.8 

Lagoa Am6lia 91/91 93 2759.2 17.8 

West: 

Sta. Catarina 83/82 90 3113.2 25.0 

Juliana de Sousa 85/84 90 5758.6 25.0 

South 

Porto Alegre 85/84 90 3332.5 25.7 

Center Southeast: 

Cruzeiro 90/89 94 3422.1 2-.0 

Angolares 83/82 93 3497.9 25.1 

Dona Augusta 86/85 90 3688.5 24.9 

East: Agua-Iz4 83/81 89 1685.6 25.2 
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Soils
 

Generally speaking and as described before, pepper shrubs prefer deep, argilico

silicous or silico-argilous, permeable, fresh soils with a watertable layer
 

above two meters and accepting a high acidity. This means that the soil in
 

S. Tom4 is not a restraint for pepper growing, with the exception of those
 

which have bad drainage or those at an altitude of more than 800 meters. In
 

these cases, trial fields should be set in sites above the said level.
 

Blu-Blu: soils here are P~raferralitic (with aphanitic rocks). They are devel

oped soils, of the A B C profile, with a low percentage of slime and a high
 

clay content, a low cationic exchange in the mineral fraction when compared
 

to the clay content. The SiO2/R203 and SO2/AL20 3 ratios are lower than 2.
 

The slime/clay ratio is sometimes higher than 0.25.
 

Soils are divided into red, yellow or brown soils depending on the colour
 

of the sub-soil. Should the organic matter content be higher than 7.5/., they
 

are classified as humic soils.
 

The clay content normally increases pro rata with depth. The content of surface
 

horizons in organic matter is considerable. They are well drained, permeable
 

soils which are easily penetrated by roots.
 

The cationic exchange capacity is low when compared to the clay content. Ca
 

values are low and Mg undefined as it sometimes is low and some other times
 

it is high. K is low and is sometimes dominated by Na. Fertilization is required
 

for these soils to have a good yield.
 

Pinheira: the land at Pinheira is essentially formed by tropical phersealitic
 

soils (formed of aphanitical eruptive rocks), with tropical red phersealitic
 

spots and very lcw predominance of non calcareous black clay. Tropical pherseal

itic soils are evolved soils with an A B C profile. The SiO2/R203 is 2 and
 

the SiO3/A1203 is slightly over 2. The cationic exchange capacity is generally
 

higher than the one for paraferralitic soils.
 

They may be red, yellow or brown depending on the colour of the sub-soil.
 

They are classified as humiferous if the organic matter content is higher
 

than 7.5%.
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The quantity of organic matter in the 
upper horizons is quite considerable,
 

generally between 4 and 5%.
 

The cationic exchange capacity is high, generally above 20 mc/lO0 g. Ca is
 

the dominating cation. Mg contents are median or 
high. The exchange K is normal
 

and, sometimes, Na exceeds K. pH is neutral. 
These soils are richer than the
 

paraferralitic ones.
 

Black clays are evolving soils of the A B C profile, strongly argillous, black
 

or very dark grey. They have special physical characteristics, an extremely
 

firm consistency, a high plasticity and open cracks 
in the dry period. There
 
is a high cationic exchange capacity. Internal and external drainage is very
 

bad. They may be calcareous and non-calcareous.
 

These are rich soils but have bad physical properties.
 

Family Agriculture: it inc.ides the soils described above, specially the phers

ealytic ones and some clays.
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VTI - lEGAL PRAMEWORK
 

The legal framework 
for the running and management of pepper plantations in
 
the Democratic Republic of Sdo Tom4 e Principe should obviously fall within 
the scope of the first line legislation of this country.
 

The legislation consists in the Political 
Constitution of the Democratic Repu
blic of Sgo Tom4 e Principe, the other Laws of the Republic as well as the 
principles of the M.L.S.T.P. and the Portuguese Legislation in force on the 
date of National Independence (July 12 1975) as expressly laid down in article 

71 of the Political Constitution.
 

Assuming that foreign entities or companies will also be invol.ved in the oper
ations and management of pepper plantations, the legislation of Sco Tom4 on
 

this matter will apply.
 

In accordance with paragraph 2 of article 
5 of the Political Constitution,
 
land and natural resources belong to the State and the shall
latter set the
 
conditions for their developrent and use.
 

Paragraph 5 of this same article enables foreign capital to operate in the
 
Democratic Republic of S.o 
Tom4 e Principe after due authorization has been
 
obtained 
in such a way as to harmonize those operations with the economic
 

policy of the Stpte.
 

Nevertheless, both the Portuguese 
Law applicable in the Democratic Republic
 
of Sgo Tom6 e Principe in accordance with article 71 
of the Political Constitu-.
 
tion of that country and Comparative Law provide for different ways for the
 
exercise of rights "in res aliena".
 

Since the entity promoting the management of the land will 
be an entity with
 
foreign participation, special attention should be paid 
to legislation concer
ning foreign investments, i.e., Decree-Law no. 
30/80 of August 5.
 

This Law provides for three forms of foreign investment:
 

A) Mixed Companies
 

B) Participated Association
 

C) Private Companies.
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We believe the first form is the best one since the State may be directly
 

associated to the implementation of the project and will not only be involved
 

in what is of interest for the country's development but will also be able
 

to control the activities.
 

The Law provides for mixed companies to be formed either as joint stock or
 

as limited liability companies.
 

It is our view that a limited liability company should be chosen in view of
 

its organizational and operational simplicity thus providing a greater efficien

cy in the iwplementation of the project.
 

Although the State participation should in principle correspond at least to
 

51% of the share capital, the Law stipulates that the Cabinet of M~nisters
 

may decide that such participation be less than 50% if this is really of
 

interest to the development of the country.
 

In accordance with the mentioned Dpcree-Law no. 30/80, foreign investments
 

in the Democratic Republic of Sao Tom6 e Principe are subject to prior authoriz

ation by the Cabinet of Ministers upon which there will be a contract drawn
 

between the Sao Tom6 side and the foreign entity.
 

The foreign investment contract should fully define the involvement of all
 

the interested parties, i.e., the Government of the Democratic Republic of
 

Sao Tom e Principe, the Sao Tom6 company, the foreign company .nd the limited
 

liability company to be formed.
 

Nevertheless, we know that the Government of the Democratic Republic of Sao 

Tom4 e Principe has generally preferred to have a "participated association" 

whereby management contracts are signed with foreign companies. 

Therefore, the nature, composition and operational conditions as well as the
 

rights and duties of those forming the association shall have to be laid down
 

in a contract after agreement is reached between'the parties.
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VIII - TYPE OF MANAGEMENT
 

Three types may be considered:
 

A - Small farms (family or traditional type)
 
B - Pepper plantations in areas included in the current State Agricultural
 

and Cattle Breeding Companies (E.E.A.)
 
C  Setting-up of Companies for the exclusive purpose of the pepper plantations.
 

With regard 
to small farms, we believe 
that the Ministry of Agriculture and
 
Cattle Breeding should organize a cooperative system 
after duly motivating
 
farmers for 
pepper growing and after identification and choice of the most
 

appropriate zones.
 

The organization of the cooperative system could be 
integrated into the struct
ures 
of the Ministry which would coordinate the whole procedure for the assist
ance to be provided 
in the supply of rooted propagula, training and fillow
up, by experts with qualifications for 
the porpose and plantation managemer.t,
 
especially ,i h regard to 
the fertilization and phy'osanitation questions.
 

On the other hand, a product preparation and standardization center should
 
be set up so as to take into account the commercial 
side and, thus, maximize
 
exports. The facilities at Roqa Favorita could be used for this purpose.
 

Alternatively, 
each small farmer could 
operate his plantation in accordance
 
with its size and use 
the following technology:
 

-
should there be water shortage, he will only produce black pepper; 

- should there be water, he may produce 1/3 of white pepper 
and 2/3 of black
 

pepper.
 

In these cases, drying would be done under sun exposure.
 

The areas included in the present E.E.A. and 
which in our view have the best
 
capability for the purpose of setting up pepper plantations are:
 

- Blu-Blu at the Bela Vista E.E.A.;
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- Pinheira at the Uba Budo E.E.A.;
 

- Ponta das Palmeiras at the Agua-IzS E.E.A.; 

- Assentada de S. Manuel at the Santa Catarina E.E.A.;
 

- Enperanqa at te Porto Real E.E.A.;
 

- Oeste at the Porto Real E.E.A.
 

- part of Terreiro Velhoat the Sundy E.E.A..
 

With regard to companies which would exclusively be formed for the purposes
 

uf pepper plantations, we reccommend the following areas:
 

- D. Augusta;
 

- Ribeira Peixe;
 

- Juliana de Sousa;
 

- Assentada de Jou;
 

- Assentada de Monte Rosa
 

as well as the whole south of the Island of S~o Tom6 where rainfall exceeds
 

2,500 m.
 

With regard to the economic survey on the three alternatives, please see our
 

comments under the chapter concerning the Conclusions for small farms, for
 

Blu-Blu integrated within the Bela Vista E.E.A., which is an example of B.,
 

and on the intensive and single crop plantations as described for Pinheira
 

which is an example of alternative C.
 

Should it be decided that pepper plantations should be set up within the present
 

E.E.A. with a potential for the purpose and should companies be formed for
 

the sole purpose of pepper production, it is our clear view that the first
 

type should be chosen for the following reasons:
 

1 - Investment and operational costs are lower since the cocoa drying equipment 

may be v-d for pepper drying. 

2 - Additionally, pepper is harvested in January/February and July/August/Sep

tember, i.e., the periods when there is no cocoa harvest and, therefore, the 

facilities of the E.E.A. are more available. 
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3 - For this same reason, pepper harvesting in January/February and during
 
the "gravana" period would providi: the 
E.E.A. with revenue at a particular
 

time when such revenue is lower.
 

With regard to administrative organization, we 
will just say that the setting
up of a company solely for the purpose of pepper 
plantations would be the
 
best since small farms have a kind of family organization and the 
areas included
 
in the E.E.A. could use 
the latter's organizational structures.
 

The management of that type of companies would follow along the lines we propose
 
in the organization chart included later on 
in this report.
 

The Plantation Manager would be responsible for the management of 
the company.
 
He would be assisted by an agricultural 
expert who would be appointed General
 
Bailiff and who should have training in crops in general and pepper in partic
ular, thus being duly qualified for the work he will be 
required to do in
 

the sector.
 

The Manager would be 
asisted by three sections: the Production Section, the
 
Administration Section and the Service Section.
 

These sections would have 
their activities sub-divided in accordance with
 
the contents of the above mentioned organizational chart.
 

1 - Production Section
 

Divisions: each division would have 
a bailiff. There will be 
5 with an area
 

of 72 ha each.
 

Phytosanitation: A special 
team would be formed for this purpose and for each
 
division; the teams would follow the instructions of the Agricultural Expert
 
and would be under the supervision of the bailiff in each division.
 

Technological sector: 
Products would be prepared, picked and 
sent to the indus
trial unit formed for the purpose.
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2 - Administration Section
 

This section is divided into four sub-sections, i.e.:
 

Offices: Aiming at dealing with office mattcrs, orders, exports of goods,
 

imports of supplies and assistance to accounts.
 

Accounts: this sub-section would be under the responsibility of an accountant.
 

countancy whould be easy since there is only one crop and all costs, including
 

amortizations are borne by the production of pepper. We propose a cos-s and
 

sales account and a balance sheet as shown in Tables LXXIV and LXXV.
 

Staff: They would be under the supervision of a clerk who would be assisted
 

by the General Bailiff and would follow the instructions given by the Plantation
 

Manager.
 

Technology: under the responsibilit) of the yard clerk who will supervise
 

over the hole technological procedure planned for every stage.
 

Warehouses: these would be under the responsibility of the warehouse clerk
 

who would control all goods and supplies coming in and going out in such a
 

way that the accounts sub-section would always have available data on the
 

stocks and Administration would be able to take timely measures for export
 

purposes and so that there would never be a shortage of insecticides, fungici

des, fertilizers, spares, etc. This clerk would also be responsible for the
 

canteens.
 

3 - Service Section
 

It would be formed as follows:
 

Mechanical workshops: which would carry out repair, tuning and maintenance
 

works on the whole material such as vehicles, atomizers, power supply, etc..
 

Building works: this would include the maintenance of buildings and their
 

repair when required. This sub-section would also carry out the repair of
 

irrigation ditches and all other items linked to building works.
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Transport: This would be under the responsibility of the Yard Clerk who would
 

coordinate transport in such a way as not to bave any useless losses and *ould
 

avoid, if and when possible, one-way carriage and unprofitable travel.
 

Company's Registered Office: the whole urban part would be in the registered
 

office. This would include staff members, workers, offices, technology, work

shops, maceration tanks, etc.
 

The registered office should, if possible, be situated in a central part where
 

there would be plenty of water supply (this is a very important point). Please
 

remember that the major production period is during the "gravana".
 

In the case of Pinheira, for example, it could be located in the yard itself.
 

IX - MARKETING
 

The major trade centers for pepper are New York, London, Amsterdam/Rotterdam,
 

Hamburg and Singapore. Trade is generally carried out ,yvmerchants operating
 

in the above mentioned markets and who buy pepper from the producing countries,
 

from each other on a spot or off-afloat basis or through contracts for delive

ries on longer terms ("futures").
 

It is not uncommon for a pepper lot to be traded several times before reaching
 

the final buyer.
 

However, the market structure has been undergoing significant changes in the
 

last few years. There has been a rise in the number of direct contracts between
 

exporters in the producing countries and importers in the consumer countries
 

and the majority of final consumers of pepper have even established their
 

own purchase contracts with the supply sources.
 

Pepper from Indonesia has, since 1974, been traded through two companies appro

ved by the Government: black pepper by the Central Trading Company in New
 

York and white pepper through UNIPRO in Amsterdam.
 

Another tendency is for merchants in importing countries to carry out their
 

role in the market in closer contact with the final consumers rather than
 

through a purely speculative action.
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The classifications given 
to the best types of pepper are usually based on
 
Specifications of the American Spice 
Traoe Association, usually known as the
 
ASTA Standards. For example, 
the Indian type AGMARK MG 1 (Malabar Garbled)
 
corresponds to ASTA Standard pepper (i.e., less than 1% of small 
bcrries,
 
0.5% of impurities and 11% moisture). However, the types -f pepper with a
 
lower grade have no internaLional standards and they usually traded through
are 


samples.
 

Differences, no 
matter hcw snall, in the preferences of final consumers have
 
a great importance in the Juyers' decisions. Although the flavour of white
 
pepper 
from Brazil is not identical to the one from Sarawak or Muntok, many
 
importers prefer it because it looks clean and has 
a uniform size.
 

Some spice consumers usually prefer black Lampong and Malabar pepper whereas,
 
for example, Italian Salami 
makers are known for their strong preference f-r
 
Bold Tellichery (black pepper from Incia).
 

In recent years, weak harvesting in the majority of the producing countri
 
lel to a rise in the price of white and black pepper 
in 1983. Brazil, Malaysia
 
and Indonesia had lower yields and the estimated production for November/October
 
1983/1984 
was even smaller than in the previous year. Therefore, consumption
 
in 1983 exceeded production thus causing 
a rise in prices subsequent to a
 

low supply when compared to demand.
 

The wcrld production of pepper cannot be 
easily estimated since producers
 
often prefer to have stocks rather than sell 
all their products in the currency
 
of origin since these currencies 
are usually subject to unstable rates in
 
view of the high inflation rate ii -any pepper producing countries.
 

On the other hand, producing countri, s who are members of 
the International
 
Pe!pper Community have been making efforts towards the 
setting of a concerted
 
exports policy aiming at stabilizing prices and at guaranteeing acceptable
 

price levels to producers.
 

At the l1th Session of the IPC, held 
at Kuala Lampur, Malaysia, late in July
 
1983, agreement was reiched for a minimum single price for black pepper notwith
standing its grade. The agreed price was 
65 cl lb CIF New York for pepper from
 
Brazil, Malaysia and Indonesia and 72 c/ lb for Indian pepper; these prices
 
came into force on August 8. The minimum price of 65 cV lb went, however, up
 

to 70 c/ lb on Novmmber 1 1983.
 



97 

As usual in these cases, IPC was not successful in trying to force sales at
 

the minimum set price.
 

World exports in 1982 were slightly lower than those in 1981.
 

Exports in 1983 are also estimated to be slightly lower than those for 1982
 

since lower quantities were loaded in Brazil, Malaysia and Indonesia 
although
 

they were somewhat compensated by a rise in exports from India. Exports for
 
1984 have been estimated to be even lower because harvesting was lower in
 

the main pruducing countries.
 

Pepper prices are set in accordance with significant variations in production
 

in the producing countries. Speculation also influences the prices. However,
 

this phenomenon has a smaller and smaller influence because of market restruc

turing.
 

rhe spot price for Brazilian black pepper in New York started at an average
 

of 53 per lb (0.453549 grs) in 1983 but the average at the end of 
the year
 

was 99 per pound.
 

High prices were maintained in January 1984 but they then decreased slightly.
 

Stocks accumulated in producing countries helped to balance supply and demand
 

in 1983 but this was done at the cost of the stOLks.
 

Prices became stable again in 1985 and reached quite high figures. White pepper
 

at present costs US$ 5,000 CIF and pepper US$ this means
black 4,200 CIF; 


that the figure doubled in one year.
 

Considering that producer in some countries are retaining stocks in their
 
warehouses for reasons which have already been given and 
that, on the other
 

hand, consumer countries have reduced their stocks to face demand, we may
 

say that generally when consumers do not hold large stocks there will be a
 

firm market situation. However, high prices may lead to the installation of
 

new plantations and 
 this way contradict the present situation. Accordingly,
 

we believe that the present price levels will be reduced by 20% in the next
 

15 years.
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As said before, we ourselvea have marketed white Pnd black pepper from S.
 

Tom4 in the past. The product had -n excellent quality and was successful
 

in international markets, mainly in the Federal Republic of Germany.
 

The next few pages include statistical data on world exports and imports of
 

pepper. (Source: FAO).
 



DESCRIPTION 

1981 

IMPORTS 

QUANTITY MT 

1982 I 1983 198i 

VALUE 1,000 

1982 

5 

1983 1981 

EXPORTS 

QUANTITY MT VALUE 1,000 S 

1982 1983 1981 1982 1983 

WORLD 165800 153866 166008 264523 220643 24230] 173382 167248 162902 240560 209633 215260 

AFRICA 12031 12491 13391 19941 16005 19711 1919 1898 507 3410 2571 663 

ALGIERS 2791 2350 2712 5139 3900] 3837 

CAMEROON 3 3F 11 12 13 17 10f 10 19 20F 

CAPE VERDE 

CENTRAL AFRICAN 

REPUBLIC 

CONGO 

7 

4 

3 

19 

7 

13 

DJIBOUTI 15 36 

EGYPT 3029 2929 3300 5049 2758 6000 72 63 60F 81 41 45F 

ETHIOPIA 1 9 

t0 



IMPORTS EXPORTS 

DESCRIPTION QUANTITY MT VALUE 1,000 $ QUANTITY MT VALUE 1,000 1 

1981 1982 1983 1981 1982 1983 ]981 1982 1983 1981 1982 1983 

GABON 7 6 7F 30 24 35F 

IVORY COAST 18 22 35 69 74 125 198 7 454 1 

MADAGASCAR 1440 1796 429 2135 2496 598 

MAURITANIA 47 45 35F 83 63 50P 24 2 56 5 

MOROCCO 2700 3500 3500F 3420 4000F 4200F 

SENEGAL 595 272 380F 9-7 984 1100F 3 11 1 6 

SEYCHELLES 27 28 30F 60 63 65F 

SERRA LEO 13F 12F 12P 63P 701 801. 

SOUTH AFRICA 1031 1168 980 1775 1838 1619 

SUDAN 735 250 400 1707 4801 



IMPORTS EXPORTS 

DESCRIPTION QUANTITY MT VALUE 1,000 S QUANTITY MT VALUE 1,000 3 

1981 1982 1983 1981 1982 1983 1901 1982 1983 1981 1982 1983 

TUNISIA 981 1900 2000K 1483 1728 1800F 169 673 

ZAMBIA 3 13
 

ZIMBABWE 21 6 38 11 2 3
 

C.N.AMERICA 37238 35931 37190 51872 44067 44257 4543 4486 4903 9106 8945 9634
 

BARBADOS 48 50F 55F 140 145F 160
 

BELIZE 39 22 50F 67 34 901
 

CANADA 2624 2882 2959 4658 4550 4688
 

COSTA RICA 98 
1
OOF 109" 258 2601 283I 120 40 40 201 60F 65F
 

DOMINICANROMUBIC 
 148 
 161 176F 82 87
REPUBLIC 951 

EL SALVADOR 103 140F 151F 190 2801 302I 38 50F 52 133 180F 187F 
____________________ _____ ______ _____ _________________ _____ _____ _I___ _____ ______ 

-I 



_____________ ____________ ____________ ____________________________________ __________ _____________________ _______________________ 

IMPORTS 
 EXPORTS
 

DESCRIPTION QUANTITY MT VALUE 1,000 5 
 QUANTITY MT VALUE 1,000 3 

1981 1982 
 1983 1981 1982 1983 1981 1982 1983 1981 1982 1983
 

GREENLAND 2 2 3 
 8 6 20
 

GUADALUPE 6 
 13 30 39 65 150
 

GUATEMALA 104 
 85F 90F 235 170F 2001, 282 200F 200F 684 400F 450F
 

HAITI 
 262 320 350F 523 580U' 660F
 

HONDURAS 69 46 
 55F 155 102 130F
 

JAMAICA 
 256 260F 260F 547 520F 720F 6 90 200 13 
 180F 400F
 

MARTINIQUE 10 13 35 
 37 56 140
 

MEXICO 1883 
 800 500F 2609 10001, 650F 2574 2600F 2800F 3886 3900F 
 430OF
 

NICARAGUIA 23 34 
 50F 77 82 1031,
 

PANAMA 
 128 115 90 
 572 490 3901T
 

I-. 



DESCRIPTION 

N.ST.CHRIS. 

QUANTITY MT 

1981 1982 

2 

IMPORTS 

VALUE 1,000 

1983 1981 1982 

9 

S 

1983 

EXPORTS 

QUANTITY MT VALUE 1,000 3 

1981 1982 1983 1981 1982 1983 

SAO VICENTE 7 9 20 25 

TRINIDAD-TOBAG. 136 110 120F 323 252 280F 38 52 50F 92 139 140F 

U.S.A. 31290 30769 32107 41323 35363 35196 1485 1454 1561 4097 4086 4092 

SOUTH AMERICA 5671 3735 3412 9774 6577 5901 46927 46445 30814 58736 50805 35361 

ARGENTINA 2265 2188 1749 4534 4112 3072 

BOLIVIA 194 1 120 9 

BRAZIL 51 35 37F 140 107 112' 46H89 46178 30588 58653 50446 35013 

CHILE 230 300 310 420F 600 6201 

COLOMBIA 1409 346 500F 2033 511 75017 241 200F 295 280F 



DESCRIPTION 

ECUADOR 

1 

1981 

141 

QUANTITY MT 

1982 

18 

1 MI'ORTS 

VALUE 1,000 

1983 1981 1982 

220 40 

S 

1983 19801 

QUANTITY 

1982 

EXPORTS 

MT VALUE 1,000 

1983 ]981 1982 

3 

1983 

FRENCH GUYANA 29 16 161F 44 58 : 41F 24 99F 49 26 28 

GUYANA 64 65F 70F 127 ]301- 1401 14 15F 171. 33 35F 40F 

PERU 537 293 200F 888 288 270F 2 1 3 

URUGUAY 108 105 80 208 148 123 

VENEZUELA 643 368 450F 1040 578 7501 

ASIA 48531 39354 40970 71849 53089 63357 116')28 111650 122058 161154 140559 158906 

BAHRAIN 214 210F 210F 404 3301 3361 7 6 

BANGLADESH 187 169 200 287 214 26OF 

BRUNEI 16 16 40 9 9 1 



I MI'ORTS EXPORTS 

DESCRIPTION 

CHINA 

1981 

3680F 

QUANTITY MT 

1982 

1378F 

1983 

b27F 

VALUE 1,000 

1981 1982 

6670F 320 W. 

S 

1 W -I 

1 0'I 

QUJAN'TITY 

I19p1 1982 

7P 

MT 

1983 

7 F 

VALUE 1,000 

1981 1982 

38F 

$ 

1983 

35F 

HONG-KONG 3400 1131 2105 6035 1644 3246 277 1256 1433 4820 1755 2271 

INDIA 400 320 520 750i- 550F- 880 I163 '0539 27980 28000F 29000F 37500 

INDONESIA 12 4 30 21 3,07h 2 _.1 45061 47151 44873 51998 

IRAN 1294 67 1717 23 1 2 

IRAQ 200 100 200F 2COF 1351F 3001' 

ISRAEL 892 787 IO00F 1452 1228 1600!' 1] 21 

JAPAN 5186 4658 5144 8687 7108 801,7 

NORTH KOREA 

REPUBLIC OP 
KOREA 

1070 

954 

1100 

1238 

1200F 

1374 

]600 

2064 

15001 

2435 

17001P' 

2656 71 124 20 254 264 83 

0 



IMPORTS 
 EXPORTS
 

DESCRIPTION QUANTITY MT VALUE 1,000 S QUANTITY MT VALUE 1,000 

1981 1982 1983 1981 1982 ]9HI 1981 1982 1983 1981 1982 1983 

KUWAIT 437 300 300 647 360F 33
n " 

37 90 

LEBANON 150 150F 153F 330F 330F 336F 

MACAU 571 321 300 856 519 500' 408 361 341 875 765 662 

MALAYSIA 179 229 220F 262 283 240F 28899 25304 23481 35688 28631 33711 

OMAN 323 417 635 494 585 828 2 1 1 1 

PHILIPINES 594 607 600 584 602 650F 84 109 154 195 

SAUDI ARABIA 3931 5401 5200 6040 765" 7500 175 136 175F 278 199 278F 

SINGAPORE 21915 18819 18406 28307 21537 2842] 294,17 25972 21665 40764 32800 29627 

SRI LANKA 10 45 2223 1301 1294 2921 1731 1890 

SYRIA 630 168 300 893 258 480 2 4 3 9 

0 



DESCRIPTION 

THAILAND 

1981 

QUANTITY 

1982 

1 

MT 

IMPORTS 

VALUE 1,UO0 

19G3 1981 198-1 

1 5 

S 

1983 

QlUANTITY 

191W1 1982 

15 210 

MT 

EXP0ors 

VALUE 1,000 

1983 1981 1982 

600 81 303 

5 

1983 

850 

TURKEY 1023 603 876 1548 924 1127 

U.A.EMIRATES 397 300 800 782 550V 1400P 2] 36 

YEMEN 885 850 600 1153 10001' 660-1 

EUROPE 47019 47793 56538 85544 79749 90627 3063 2756 4620 8138 6677 10696 

AUSTRIA 965 1018 1056 1720 1679 1645 7 9 10 18 25 25 

BELGIUM-LUX. 1972 1913 2016 4066 3564 3830 151 306 764 1132 746 1844 

BULGARIA 1075 700 672 1900F 1200v 1200F 

CZECHOSLOVAKIA 910 800F 1800 1411 14001F 3067 

DENMARK 601 762 798 1183 1294 1400 2.' 37 68 53 77 166 

601 



DESCRIPTION 

FAROE ISL. 

1981 

2 

QUANTITY 

1982 

2 

MT 

IMPORTS 

VALUE 1,000 1 

1983 1981 198 [1983 

7 7 

]9l 

QUANTITY 

1982 

EXPORTS 

MT VALUE 1,000 

1983 1981 1 1982 

3 

1983 

FiNLAND 271 243 200 592 480 376 1 4 

FRANCE 8670 8252 8699 1A196 12245 12488 1116 1015 811 4323 2006 2086 

G.D.R. 2400 2900F 3000F 4400F 53001. 5700v 

F.R.G. 11432 11576 12850 20506 18956 '0252 479 337 830 1394 1166 2520 

C1TEECE 664 816 717 1213 1295 1127 2 6 

9UNGARY 1441 1192 2285 2279 1895 3336 

ICELAND 19 17 18 69 59 

IRELAND 244 320 253 624 711 576 87 109 103 317 301 212 



DESCRII'TION 

ITALY 

1981 

2548 

QUANTITY 

1982 

2782 

MT 

I!PORT, 

1983 

1'22 

VALUE 1,000 S 

1981 1982 1981 

4542 4402 1682 

Q!AI' I TY 

11M 1 1982 

17 14 

MT 

EX PORTS 

VALUE 1,000 

1983 1981 198? 

35 75 44 

$ 

1983 

106 

NETHERLANDS 1960 2106 3489 3945 3847 5414 43 587 1587 926 1176 2775 

NORWAY 268 302 260 604 623 583 

POLAND 848 483 2556 1247 542 2820 

PORTUGAL 287 483 50017 777 1096 1150! 12 137 

ROUMANIA 600 700F 920 1100F 1200" 16001' 

SPAIN 1271 1391 100F 2623 2199 26002 I.' 21 6 

SWEDEN 719 800 814 1489 1472 1504 .0 29 25 110 119 102 

SWITZERLAND 1273 1352 1,107 2731 2873 2762. 11 16 12 26 53 27 

ENGLAND 4590 5090 5706 7913 8021 8754 304 287 373 1566 909 823 



DESCRIPTICNi 

YOGOSLAVIA 


OCEANIA 


AUSTRALIA 


FIJI 


FEDERAL REPUBLIC
 

OF POLYNESIA 


NEW CALEDONIA 


NEW ZEALAND 


PACIFIC ISLANDS 


SAMOA 


1981 

2089 

QUANTITY 

1982 

1793 

MT 

1M1'OP'I'S 

VALUE 1 ,(-)(0 

19)83 1981 1982 

1900F 4407 3399 

5 

I8H 

3700F 

p 1 

vli ''t II'? 

1982 

1 7 

EXPORTS 

MT VALUE 1,000 S 

1983 1981 1982 1983 

12 43 

1184 1214 1243 2339 2230 2063 2 13 16 76 

1009 1002 1016 1845 1744 1518 

12 12 10 36 28 25 

8 8 81 54 53 621.1 

21 28 291, 105 92 98. 

132 163 180F 289 307 301 2 13 16 76 

2 

21 



IMIO RTS EXPORTS
 

DESCRIP'i' ON QUANTITY MT .ALUE 1,0 ) S QT ! IY MT VALUE 1,000 3 

1981 1982 1983 1981 198.) 198'1 ] 1 ]')82 1983 198i 1982 1983 

SOVIET UNION 14126 13348 13264 23204 18926 16185 

DEV.PED M E (1) 82009 82447 F8691 133236 120350 125892 4561 '4223 6181 12272 10839 14188 

NORTH AMERICA 33914 33651 35066 45981 39913 9804 4 1454 1561 4097 4086 4092 

WESTERN EUROPE 39845 41018 45305 73207 [68212/290- i0tW) 2756 4620 8138 6677 10696 

OCEANIA 1141 1165 1196 2134 2051 1878 113 16 76 

OTH DEV.PED (1) 7109 6613 7124 11914 10174 11226 I 21 

DEV.PING M E (1) 57741 48818 50993 87476 65127 780701 1(HH.I 163018 156714 228288 198761 200437 

AFRICA 7236 8144 8711 11410 10929 1129., 1847 1835 447 3329 2530 618 

LATIN AMERICA 8993 6013 5533 15657 10725 10254 4')')H') 49477 34156 63745 55664 40903 

WEST 13248 11745 12974 21004 15390 2001)1 117 203 236 497 249 324 

(1) This table is hased on data from PAO anul those items wero n,,t t r.aw.,l.o1lt " 



SMI'ORTS EXPORTS 

DESCRIPTION QUAOT'ITY MT VALUE 1,000 $ Q1ANTITY MT VALUE 1,000 $ 

1981 1982 1983 1981 1 1982 1983 1981 1982 1983 1981 1982 1983 

EAST 28219 22865 23725 
 39192 278q8 36851 116672 112503 121875 160717 140318 158592
 

OTH. DV. PING (1) 45 51 50 
 213 185 205
 

CENTR PLANNC (1) 26050 22601 26324 43811 35166 3770R 7 
 7 33 35
 

ASIAN CPE (1) 4750 2478 1827 
 8270 4703 3600 
 7 7 33 35
 

EAST EUROPE +
 
SOVIET UNION 21300 20123 24497 35541 30463 34108
 

DEV.PED ALL (1) 103309 102570 113188 160777 150813 160000 
 4561 4223 6181 12272 10839 14788
 

DEV.PING AL (1) 62491 51296 
 52820 95746 69830 82301 1 1 163025 156721 228288 198794 200472
 

(1) This table is based on data from PAO an( 
these items were not Lranslat,.1
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X - COSTS OF THE INSTALLATION OF PIPER NIGRUM PLANTATIONS IN THE DEMOCRATIC 

REPUBLIC OF SAO TOME E PRINCIPE 

1 - General Comments
 

Costs vary according to the type of plantation and to the zone where it is
 

installed. There are several factors to take into account. First of all, we
 

have three different types of farms:
 

A - Family or traditional agriculture (small agriculture);
 

B - A farm within a state agricultural and cattle breeding company (for example 

Blu-Blu); 

C - Farm within a company specially formed for the purpose (as for e>:amplE 

Pinheira). 

We then have to consider the zone in the island where it will be installed,
 

i.e.:
 

- Arid or semi-arid land;
 

- Land with a high rainfall rate.
 

The former need irrigation which is in itself very expensive. The latter dc
 

not. We also have to consider the land topography:
 

- Whether or not it is flat;
 

- Whether or not it consists of not very steep hills;
 

- Whether or not it consists of steep hills.
 

In the first case, drainage ditches will have to be open on each side of a
 

row of pepper shrubs.
 

In the second case there will be no need for that.
 

In the third case, the land will have to be terraced at the level kerb.
 



In all cases, the dominant winds have to be taken into account so as to place
 

the plantations in a most adequate position which, in principle will be 
facing
 

the North and the East. Therefore, they will be more protected from the dominent
 

South winds during the "gravana" period. In certain areas, there may 
have
 

to be a wind breaker since the pepper shrub will not 
develop adequately if
 

exposed 
to wind. As will be seen, ,when assessing costs, adjustments will have
 

to be made in accordance with each specific case specially with regard te
 

installation, maintenance and operational costs.
 

However, these studies were only made fo: the cases of family farming in the 

55 ha of Blu-Blu and in the 360 ha of Pinhe~ra which are the nnes considered 

by the ICE and because thees will be the plantations which will have higher 

costs becaust, they need irrigation. The future pepper growcr will then b. 

in a position to make an easy assessment of the costs in his :.-ecial case. 

2 - Veretation 

We mac.e 
a list of the plants existing in S. Tome, as follows:
 

List of Pepper Shrubs in S. Tomd e Principe
 

Sta. Margarida 1,300 plants
 

Rio Lima 2,900 "
 

Santy 256 "
 

Nova Olinda 150
 

Pot6 
 190
 

Sta. Clara 
 50
 

Bombaim 
 40
 

Quinta das Flores 20
 

Caixgo Grande (Trindade) 100
 

Clarisse 
 140
 

Pinheira (Casa da Guarda) 20
 

TOTAL 5,166 Plants
 

Considering that each plant will, on average, supply 40 stakes with four knots,
 

there is only vegetation for 129 ha. The first plantation will, therefore,
 

have to be installed at Blu-Blu or at an equivalent area.
 



3 - Methodology
 

Costs were calculated on the basis of constant costs and prices since we cannot
 

know what is going to happen to prices and costs in the next 15 years. However,
 

we believe that if costs have the same kind of behaviour as the sale prices,
 

there will not be too many deviations although we are aware of the fact that
 

this is not always so.
 

We tried to make the economic survey on the base of Tables using sometimes
 

hectares and some other times tons as the unit. This was done so that 
the 

data may be used for different sizes of farms and, therefore, our study wiil 

become universal. 

The exchange rates used were the following:
 

1 US.S = Dbs. 45
 

Esc. i$00 = Dbs. 4.3
 

A - FAIMILY OR TRADITIONAL AGRICULTURE (SMALL AGRICULTURE) 

1 - General Comments
 

1.1 - This type of agriculture is characterized by having marlaceous woo: 

fences, the yard is close to the road, there are several crops and the products
 

are used in accordance with the needs. The estate is divided in the leng:t.
 

direction. The "globes" represented a natural charateristic unknown from the
 

technical point of view up until 1963.
 

Family or traditional agriculture is based on 10,872 very small and small
 

estates and represent 5.38% of the Island of Slo Tom4; it covers the bes:
 

pieces of land both with regard to the location of what is known as the "ric.
 

zone" and from an agricultural point of view.
 

Due to the lack of a description of the characteristics, the Agricultural
 

Enquiry Mission carried out a survey in 1963/66, within the scope of the firs:
 

World Agricultural Census. The studies on the economic and social character

istics were not completed.
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Production was irrelevant as will be seen on Table XIII which 
also shows
 

the distribution according to parish areas.
 

In spite of the very low unit income resulting from market crops, as shown
 

in Table XIV, small farms do not develop up until 1970, year when a radio
 

programme on agricultural information was started.
 

The situation in 1971 became promising as a result of the new structure of
 

large companies and of the radio motivation programs carried out by the Agri

cultural arid Forestry Station and the improvement is shown on Table XV.
 

The acceptance and motivation resulting from the data included in Table XV
 

showed that small farms could indeed be developed. The rural extension services
 

were set up and a year later (1973), production of permanent crops was in
 

a situation as described in Table XIV.
 

Tables XIII and XVI show that the rise in products during the years of 1964
 

to 1973 was: 59.4/% for cocoo, 29.24% and 21.89% for copra and coconut respect

ively.
 

The rise in production resulting from the above activities was gradual and
 

steady as shown in Table XVII which concerns the years of 1970/1975.
 

The annual growth was in average 12.8% for cocoa, 13.7% and 12.2% for copra
 

and coconut but this latter product had a decrease by 16.69% in 1974. In 1975
 

only cocoa was used but there was a decrease by 33.9%. Statistics regarding
 

family agriculture after that year are unknown.
 

1.2 - M.I.A.U. shows the traditional companies in accordance with their areas 

divided into 11 classes as shown in Table XIII. 

The areas described in Table XVIII have not changed. If planning work is re

quired, there will be a need to know how they are distributed in accordance
 

with their inclusion in ecological zones and only then can planning go ahead.
 

The distribution in ac-ordance with parish areas is included in Tables 
XIII
 

and XVI.
 



PARISH AREAS 


Conceigao 


Guadalupe 


Madalena 


Neves 


Ribeira Afonso 


Santana 


Nsa. Sra. FAtima 


Santo Amaro 


Trindade 


Sta. Cruz Angolares 


FARM 


AREAS
 
ha 


583 


181 


434 


54 


116 


418 


1,285 


725 


1,049 


1Z 


TABLE XIII
 

TRADITIONAL AGRICULTURE
 

PRODUCTION
 

1964
 

Cocoa Copra 


7,088 7,013 


6,726 3,266 


79,169 1,825 


1,407 2,147 


5,224 2,630 


22,591 17,250 


22,680 46,965 


23,252 15,932 


107,695 3,179 


- 948 


C R O P S
 

Coffee 


323 


-


67 


98 


-


86 


414 


62 


73 


-


Palm Oil Coconut 

36,428 46,086 

7,471 10,623 

14,554 22,792 

3,328 4,491 

3,880 5,756 

22,219 31,148 

93,895 117,036 

36,629 47,275 

52,344 69,896 

-



TABLE XIV 

GENERAL AVERAGE PRODUCTION PER PARISH AREAS
 

PARISH AREAS 


Conceigao 


Guadalupe 


Madalena 


Neves 


Ribeira Pfonso 


Santana 


Nossa Senhora FAtima 


Santo Amaro 


Trindade 


Cocoa 


kg/ha 


12.2 


37.2 


182.4 


26.1 


45.0 


54.0 


17.6 


32.1 


102.7 


1964
 

Copra 


kg/ha 


12.0 


18.0 


4.2 


39.8 


22.7 


41.3 


36.5 


22.0 


3.0 


PRODUCT1ON 

Coffee 


kg/ha 

0.6 


-


0.2 


1.8 


-


0.2 


0.3 


-


-

Palm Oil Coconut 

kg/ha kg/ha 

62.5 79.0 

41.3 58.7 

33.6 52.5 

61.6 83.2 

33.4 49.6 

53.2 74.5 

73.1 91.1 

50.5 65.2 

49.9 66.6 
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TABLE XV 

Cocoa ......... 23.8% 

Copra .......... 11.3% 

Coffee ........ 24.0% 

Palm Oil ...... 31.3% 

Coconut ....... 55.0% 
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Another difficulty arising in planning is the lack of data 
on the character

istics of companies in accordance with their size. A classification of family
 

agriculture from a'i economic point of view was made 
in 1976. We shall be using
 

the classification as referred by Daniel dos 
Santos Nunes in his report "Subsi

dios para um Trabalho de D':envolvimento S6ciu-Econ6mico 
em S. Tom6", S. Tom4
 

1975.
 

In view of our deep knowledge on the villages and parishes, we can quite well
 

accept the regrouping of companies in four 
groups, according to the available
 

areas but excluding housing 
and other useful surfaces as we did not consider
 

the agricultural factor but did so with space.
 

GROUP 1 - Estates which cannot be reorganized and farmed in accordance with 

the traditional procedure, having an area of 0 to 0.490 ha, where 

there is a bad crop association and a lack of agricultural vocation.
 

GROUP 2 - Estates which can be organized and farmed: area between 0.5 and
 

1.99 ha, bad glebe structure, bad crop association and deficient
 

preparation on the part of the farmer.
 

GROUP 3 - Famable estates which can be easily organized and with an average
 

income, with an area between 2.0 and 4.99 ha, bad crop association,
 

bad training on the part of the farmer, and lack of a credit organiz

ation.
 

GROUP 4 - Profitable but decapitalized estates, deficient technique for cropping
 

purposes. Area between 5 and 30 
ha, justified association of crops,
 

inadequate technical training and lack of an 
agricultural team.
 

Table XIX was prepared on the basis of 
the mentioned classification and includes
 

production distributed in accordance with the mentioned groups.
 

1.3 - In view of a lack of updated data on traditional estates, the basis 

for analysis and calculation of income consists of data for 1964; these figures
 

are considered to be probable and if we accept that the 
market has not got
 

the necessary material or that has not developed in a normal way and plants
 



TABLE NO. XVI 

PRODUCTION PER PARISH AREA 

1973 

PARISH AREAS 

i FARM 

AREAS 

ha 

COCOA 

kg 

COPRA 

kg 

COFFEE 

kg 

PALM 

OIL COCONUT 

Conceiggo 583 20.505 7.089 - 72.913 97.367 

Guadalupe 

Madalena 

Neves 

181 

434 

54 

12.468 

135.757 

3.456 

2.137 

1.509 

2.243 

2 

131 

-

9.075 

21.559 

3.552 

ii.P77 

24.868 

4.921 

Ribeira Afonso 

Santana 

Na.Sa. de Fatima 

Santo X-aro 

116 

418 

1.285 

725 

5.346 

27.384 

22.420 

65.629 

2.545 

10.309 

74.038 

24.759 

-

160 

438 

679 

2.402 

12.690 

89.791 

56.591 

3.687 

21.363 

124.165 

79.271 

Trindade 1.049 146.760 6.104 38 73.055 95.315 

Angolares 12 - -

Total 4.857 439.725 130.733 

______ _____ 

1.448 

___ ____ ___ 

341.628 

____ __l 

462.834 



TABLE NO. XVII 

S.TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

PRODUCTION PER PARISH AREA IN 70/75 

IN TONS 

PARISH AREA COCOA COPRA COCONUT 

1970 1971 1972 1973 1974 1975 1970 1971 1972 1973 1974 1970 1971 1972 1973 1974 

Conceitao 583 6.9 14.7 20.6 20.5 16.5 17.6 6.3 6.9 7.4 7.1 6.0 43.6 15.2 96.7 97.4 82.7 

Guadalupe 181 6.8 9.9 11.4 12.5 10.1 9.7 2.9 2.4 2.3 2.1 1.8 10.1 10.1 11.6 11.9 10.1 

Madalena 434 78.2 91.6 115.1 135.8 158.8 80.6 1.6 1.3 1.6 1.5 1.3 20.3 22.7 24.4 24.9 21.1 

Neves 54 1.4 2.7 2.8 3.5 2.8 2.3 1.9 2.0 2.2 2.2 1.9 3.8 4.4 5.1 4.9 4.2 

Rib.Afonso 116 4.0 4.1 4.3 5.3 4.3 3.6 2.5 2.2 2.3 2.5 2.1 4.2 3.8 3.4 3.7 2.0 

Santana 418 22.7 21.2 22.7 27.4 21.9 18.3 16.3 11.1 10.9 10.3 8.8 29.7 20.6 19.9 21.4 11.6 

N.S.Fdtima 1.285 20.9 20.6 20.9 22.4 17.9 17.8 40.9 54.1 69.6 74.0 62.3 114.7 121.7 122.1 124.2 105.5 

StQ Amaro 725 21.9 35.7 62.3 65.6 72.5 52.3 14.8 17.0 22.8 27.8 21.1 44.5 92.5 77.5 79.3 67.4 

Trlndade 1.049 106.9 133.3 140.0 146.8 167.4 110.0 3.0 2.5 2.5 6.1 5.2 63.8 88.9 94.4 95.3 81.1 

Angolares 12 - - - - - - - - - - - - - - - -

TOTAL 4.855 269.7 333.8 100.1 439.7 472.1 312.4 90.2 99.5 121.7 130.7 111.1 334.7 439.9 455.1 462.8 385.8 
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TABLE XVIII 

S.TOM8 E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

1975 

FARM F A R M S 

DIMENSION 
CLASS Number Area 

_________________ 
Plots 

HA Total Number Average no. per farm 

0 to 0.09 3,252 181..1407 3,510 1.08 

0.1 to 0.19 2,680 385.1789 3,155 1.18 

0.2 to 0.49 2,596 831.5320 3,618 1.39 

0.5 to 0.99 1,250 873.0374 2,029 1.62 

1 to 1.99 764 972.0690 1,465 1.92 

2 to 2.99 159 378.0092 388 2.44 

3 to 3.99 55 193.7850 167 3.04 

4 to 4.99 28 122.9941 69 2.46 

5 to 9.99 63 434.0935 215 3.41 

10 to 19.99 15 210.2360 28 1.87 

20 to 49.99 10 274.9440 39 3.90 

TOTAL 10,872 4856.9698 14,683 
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have not died, the present situation is at a stage which we already feared
 

li,view of a lack of notivation (1964).
 

The production mentioned in Table XIX '.as been given updated figures for:
 

Prices/Ton
 

Cocoa 
 US.$ 1,735 Dbs. 78,075
 

Copra 
 " 140 " 6,300 

Coconut " 90 " 4,050 

Black Pepper 3,054" 137,430 

White Pepper " 3,662 " 164,790 

These figures were. used for drafting Table XX so as to be able to assess 
the
 

average income 
of companies in accordance with the classification for each
 

group. The gross income of US$ 563,670 would provide a false average per capita
 

income of US$ 51.84 per company. If regrouping took place,. the average annual
 

revenue per group is, according 
to Table XX, US$ 16.2 for the first group,
 

US$ 104 ' for the second, 334.63 the third avd US$
US$ for 1,527.1 for the
 

fourth.
 

The analysis of the statistical division in accordance 
with areas and income,
 

the physical structuring of companies and information on the env 4 ronment make
 

it possible for us to know the main 
factors affecting agricultural activities
 

and propose three types of pepper farms in S. Tom4.
 

1.4 - We believe that family agriculture is of great interest and importance. 

It can have a double role: on the one hand, a social one enabling the family
 

to have a higher income and, therefore, a higher standard of living; and the
 

other is of a national nature 
to the extent that it will provide more foreign
 

currency.
 

2 - Methodology
 

In order to assess the family agriculture accounts, we decided to 
study groups
 

varying between 500 and 2,000 plants.
 

The difference in costs is quite considerable because, as will be in
seen 


the respective Tables (Tables XXI to XXXV (a)) the whole work 
for group one
 



TABLE XIX 
S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

PRODUCTION PER GROUPS OF FARMS (ACCORDING TO SIZE) 

FARM DIMENSION CLASS 
Ha 
Ha Cocoa Copra 

Palm 
OilOil Coconut Coffee Banana 

0 to 0.40 

0.5 to 1.99 

2 to 4.99 

5 to 4.99 

.......... 

.......... 

.......... 

.......... 

kilos 

70 814 

89 280 

43 042 

72 696 

kilos 

31 524 

32 529 

11 694 

25 408 

kilos 

91 288 

101 368 

40 297 

38 083 

kilos 

119 911 

130 083 

51 953 

53 156 

kilos 

253 

331 

152 

387 

kilos 

1 038 979 

802 273 

326 545 

348 467 

T 0 T A L ...... 275 832 101 155 271 036 355 103 1 123 2 516 264 

t-n 



TABLE XX 

S. TOMe E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

REVENUE FROM TRADITIONAL AGRICULTURE 

FARMS Area 
Ha 

MAARKETED PRODUCTS

3 
REVENUE 

COCOA COPRA COCONUT 

GroupNo. J Total Average Ton. ValueUS$ '000 Ton. ValueUS$ 1000 Ton. ValueUS$ '000 ValueUS$ 000 AverageUSs$ 

1 8,528 1,397.8 0.1628 70.81 122.9 31.52 4.41 119.91 10-79 138.10 16.20 

2 2,014 1,845.1 0.9134 89.28 194.9 32.53 4.55 130.08 10.70 210.15 104.30 

3 242 694.7 2.8581 43.04 74.7 11.69 1.64 51.95 4.64 80.98 334.63 

4 88 919.3 10.4021 72.69 126.1 25.41 3.56 53.16 4.78 134.44 1,527.7 

Total 10,872 4,856.9 275.82 518.6. - 14.16 - 30.91 - -
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TABLE XXI
 

S. TOME E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

FAMILY AGRICULTURE
 

AREA FOR PEPPER CROPS
 

NO. OF PLANTS AREA 

(m2 ) 

100 400 

500 2,000 

1,000 4,000 

2,000 8,000 

NO. OF FARMERS TOTAL AREA 

(ha) 

1,700 

600 

170 

40 

62 

120 

68 

32 

TOTAL 288 
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TABLE XXII
 

S. TOME E PRfNCIPE
 

FEASIBIIITY STUDY ON PEPPER CROPS
 

COST OF INSTALLING 500 PEPPER SHRUBS - (2,000 m2 )
 

FAMILY AGRICULTURE
 

YEAR 0
 

IN DBS.
 

IN FOREIGN
 
QUANTITY UNIT COST 
 TOTAL COST CURRENCY
 

Labour md 
 51.5 120 6,180 -

Plants 500 4.1 2,050 37.5
 

Stakes 
 500 50 2,500 -


Fertilizers kg 500 18 
 9,000 100
 

Insecticides and
 
Fungicides  - 65 100
 

Mechanical saw hr 2 
 80 160 70
 

Atomizer hr 4 5 
 20
 

19,975
 

Contingencies 5% 
 999
 

20,974
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TABLE XXIII
 

S. TOME E PRtNCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

2
COST OF MAINTAINING 500 PLANTS BEFORE PRODUCTION STARTS (2,000 m )
 

FAMILY AGRICULTURE
 

YEARS 1 AND 2
 

IN DBS
 

IN FOREIGN
 
QUANTITY UNIT COST TOTAL COST CURRENCY
 

Labour md 9 120 1,080 -


Plants 25 4.1 102.5 
 37.5
 

Fertiliz.ers kg 750 18 
 13,500 400
 

Insecticides and
 
Fungicides  - 65 100
 

Atomizer hr 
 4 5 20 70
 

14,767.5
 

Contingencies 5% 
 738.
 

15,505.5
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TABLE XXIV
 

S. TOME E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

2
COST OF FARMING AND CROPPING 500 PEPPER BUSHES (2,000 m )
 

FAMILY AGRICULTURE
 

YEAR 3
 

IN DBS
 

IN FOREIGN
 
QUANTITY UNIT COST TOTAL COST 
 CURRENCY
 

Labour md 20.5 
 120 2,460 -


Fertilizers kg 750 18 
 13,500 100
 

Insecticides and
 
Fungicides  - 65 100
 

Atomizer hr 4 
 5 20 70
 

Plastic m- 20 
 50 1,000 80
 

17,045
 

Contingencies 5% 
 852
 

17,897
 



131 

TABLE XXV
 

S. TOM2 E PRfNCIPE
 

rEASIBILITI STUDY ON PEPPER CROPS
 

2
COST OF FARMING AND CROPPING 500 PEPPER BUSHES (2,000 m )
 

FAMILY AGRICULTURE
 

YEAR 4
 

IN DBS
 

IN FOREIGN
 
QUANTITY UNIT COST 
 TOTAL COST CURRENCY
 

Labour md 22.5 
 120 2,700 100
 

Fertilizers kg 1,000 
 18 18,000 100
 

Insecticides and
 
Fungicides 
 - - 65 100
 

Atomizer hr 
 4 5 20 70
 

2
Plastic m 60 50 3,000 
 80
 

23,785
 

Contingencies 5% 
 1,189
 

24,974
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TABLE XXVI
 

S. TOM9 E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

2
COST OF FARMING AND CROPPING 500 PEPPER BUSHES (2,000 m )
 

FA11ILY AGRICULTURE
 

YEAR 5
 

IN DBS
 

IN FOREIGN
 
QUANTITY UNIT COST TOTAL COST CURRENCY
 

Labour md 
 27 120 3,240 100
 

Fertilizers kg 1,250 18 22,500 100
 

Insecticides and 
Fungicides - 10065 


Atomizer hr 4 20
5 70
 

2
Plastic m 100 5,000
50 80
 

30,825
 

Contingencies 5% 
 1,541
 

32,366
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TABLE XXVII
 

S. TOME E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

ANTICIPATED IN KG/HA/YEAR OF 500 PEPPER BUSHES
 

FAMILY AGRICULTURE
 

DESCRITION YEAR 3 YEAR 4 YEAR 5
 

BLACK PEPPER 336 1,008 1,344
 

REVENUE IN DBS.
 

DESCRIPTION YEAR 3 YEAR 4 
 YEAR 5
 

BLACK PEPPER 52,950 158,580.7 211,801
 



TABLE XXVIII 

S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPEn CROPS 

FAMILY AGRICULTURE 

CASH-FLOW  500 PEPPER BUSHES 

IN DBS. 

DESCRIPTION YEAR 0 YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 

Revenue 52,959 158,850.7 211,801.0 

Operational and 

Investment Costs 20,974 15,505.5 1.,505.5 17,897 24,974.0 32,366.0 

Balance -20,974 -15,505.5 -15,505.5 +35,053 +133,876.7 +179,435.0 

Accumulated Balance -- -36,479.5 -51,984.0 -16,931 +116,945.7 +296,380.7 
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TABLE XXI;: 

S. TOMt E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

2
STUDY OF THE INSTALLATION OF 2,000 PEPPER BUSHES (8,000 m )
 

FA14ILY AGRICULTURE
 

YEAR 0
 

IN DBS
 

IN FOREIGN
 
QUANTITY UNIT COST 
 TOTAL COST CURRENCY
 

Labour 263 120 31,560 -

Plants 2,000 
 4.1 8,200 37.5
 

Stakes 2,000 50 100,000 -


Fertilizers kg 2,000 18 36,000 
 100
 

Insecticides and
 
Fungicides  - 260 100
 

Atomizer hr 
 8 5 40 70
 

Mechanical saw 8 80 640 
 70
 

Tractor hr 10 
 350 3,500 70
 

180,200
 

Contingencies 5% 
 9,010
 

189,210
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TABLE XXX
 

S. TOM8 E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

COST OF MAINTAINING 2,000 PEPPER BUSHES BEFORE PRODUCTION
 
2


STARTS (8,000 M )
 

FPAILY AGRICULTURE
 

YEAR 1 AND 2
 

IN DBS
 

IN FOREIGN 
QUANTITY UNIT COST TOTAL COST CURRENCY 

Labour md 75 120 9,000 
 -

Plants 200 4.1 820 
 37.5
 

Fertilizers kg 3,000 18 54,000 100
 

Insecticides and
 
Fungicides - 380
- 100
 

Atomizer hr 8 40
5 70
 

64,240
 

Contingencies 5% 3,212
 

67,452
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TABLE XXXI
 

S. TOM9 E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

2
COST OF FARMING AND CROPPING 2,000 PEPPER BUSHES (8,000 m )
 

FAMILY AGRICULTURE
 

YEAR 3
 

IN DBS 

IN FOREIG': 
QUANTITY UNIT COST TOTAL COST CURREC 

Labour md ]47.5 120 17,700 

Fertilizers kg 3,000 18 54,000 
 100
 

Insecticides and
 
Fungicides  - 380 100
 

Atomizer hr 3 5 
 15 70
 

Tractor hr 
 3 350 1,050 70
 

2
Plastic m
 80 50 4,000 80
 

77,145
 

Contingencies 5% 
 3,857
 

81,002
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TABLE XXXII
 

S. TOME E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

COST OF FARMING AND CROPPING 2,000 PEPPER BUSHES (8,000 M2 )
 

FAMILY AGRICULTURE
 

YEAR A
 

IN DBS
 

IN FOREIGN
 
QUANTITY UNIT COST TOTAL COST CIRRENCY
 

Labour md 312 120 37,440 -

Fertilizers kg 4,000 18 72,000 100 

Insecticides and 
Fungicides - - 380 100
 

Atomizer hr 3 5 15 70
 

Tractor hr 8 350 2,800 70
 

Plastic m2 
240 50 12,000 80
 

124,635
 

Contingencies 5% 6,232
 

130,867
 



TABLE XXXIII
 

S. TOM2 E PRfNCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

COST OF FARMING AND CROPPING 2,000 PEPPER BUSHES (8,000 m2 )
 

FAMILY AGRICULTURE
 

YEAR 5
 

IN DBS
 

IN FOREIGN: 

QUANTITY UNIT COST TOTAL COST CURRENCY 

Labour md 367 120 44,040 -

Fertilizers kg 5,000 18 90,000 100 

Insecticides and 
Fungicides - - 380 100
 

Atomizer hr 3 5 15 70
 

Tractor hr 12 350 4,200 70
 

Plastic m2 350 50 17,500 80
 

156,135
 

Contingencies 5% 7,807
 

163,942
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TABLE XXXIV 

S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

ANTICIPATED YIELD IN KG/HA/YEAR OF 2,000 PEPPER BUSHES 

FAMILY AGRICULTURE 

DESCRIPTION 

BLACK PEPPER 

YEAR 3 

1,316 

YEAR 4 

4,032 

YEAR 5 

5,37E 

REVENUE IN DBS 

DESCRIPTION 

BLACK PEPPER 

YEAR 3 

207,388 

YEAR 4 

635,403 

YEAR 5 

847,204 



TABLE XXXV 

S. TOME E PRfNCIIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

FAMILY AGRICULTURE 

CASH-FOW - 2,000 PEPPER 

IN DB 

BISu(E 

DESCRIPTION YEAR 0 YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 

Revenue 207.338 635,403 847,204 

Operational and 

investment costs 189,210 67,452 67,452 81,602 130,867 163,942 

Balance -189,210 - 6-7,452 - 67,452 +126,386 +504,536 +683,262 

Accumulated balance - -256,662 -324,114 -197,728 +306,808 +990,070 



TABLE XXXV (a)
 

S. TOME E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

FAMILY AGRICULTURE
 

CASH FLOW
 
TOTAL ACCUMULAIED BALANCES FOR PLOTS OF 500 PLANTS IN 188 ha AND 100 ha WITH PLOTS OF 2,000 PLANTS
 

YEAR 0 YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR 7 YEAR 8
 

ACCUMLATED BALANCE 

(500 pl.) in 188 ha - -34,290,730 -48,864,960 715.915,140 1G9,928,958 278,597,858 557,195,716 835,793,r74 i114,391,432 

ACCUMULATED BALANCE
 
1


(2.000 p .) in 100 ha - -32,082,750 -40,514,250 -24,716,000 38,351.nfl 123.758,750 247,517,500 371,276,250 495,035,000 

TOTAL - -66,373,480 -89,379,210 -40,631,140 148,279,458 402,356,608 804,713,216 1,207,069,824 1,699,426,432 

YEAR 9 YEAR 10 YEAR 11 YEAR 12 YEAR 13 YEAR 14 
 YEAR 15
 

ACCUMULATED BALANCE
 
0 3
(500 pl.) in 188 ha 1,392,989,290 1,671,587,148 1,950,185,006 2,228,782.864 2.5 7, 1it),7222,78,.978,58u 3,064,576,438
 

ACCUMULATED BALANCE
 
(2,000 pl.) in 100 ha 618,793,750 742,552,500 866,311,250 990,070,000 I.113.828.750 1,237,587,500 1,361,346,250
 

TOTAL 2,011,783,040 2,414,139,648 2,816,496,256 3,218,852,864 3,6?1,?2q,472 4,023,566,080 4,425,922,688
 

http:38,351.nf
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which can go up to 1,000 plants, is manual and, in the second group, from
 

1,000 to 2,000 or more plants, machines will have to be used. In the first
 

group and in areas where rainfall is higher than 1,500 mm, irrigation will
 

probably nct be required because the crop may be shaded by the surrounding
 

trees. We have also considered the technical assistance, supply of plants,
 

fertilizers, insecticides and other materials will be supplied by the Ministry
 

of Agriculture against cash Lut technical assistance will be free of charge.
 

The accounts only take into consideration black pepper technology not only
 

because it is the easiest but also because of the water requirement in the
 

case of white pepper technology. Maceration of white pepper may be carried
 

out in containers, tanks and rivers although the latter would not be convenient
 

because of water pollution. The cropping techniques are the sar'=eas for
 

intensive farming. The props could be live ones, such as "qui:.e. wood" or
 

"guegue", highly resistant plants which can 
survive without brar, -s for a
 

long period. The price wouId be 50 Dbs./prop, which is 500.6' cheaper tha

the reinforced concrete props. The necessary quantities would be easily obtained
 

since these are verv small areas.
 

3 - Conclusions
 

The investment to be made for 180 ha with 500 plant plots is about Dbs.
 

48,864,960, Dbs. 40,514,250 being for 100 ha with 2,000 plant plots. The costs
 

are almost all concerning fertilizers and labour.
 

The operational cost from the 5th to the 15th year is kept constant.
 

Depreciation of the invested capital will take place in the 
4th year and the
 

operational balances will then be always positive.
 

Table XXXV (a) shows that the total positive balances accumulated in 15 years
 

may reach Dbs. 4,425,922,688, i.e., US$ 98,353,838.
 

We believe that the figures are sufficiently clear on the economic, social
 

and national importance of the implementation of pepper growing in family
 

agriculture.
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B -55 HA AT BLU-BLU
 

1 - In this particular case, this is an area which is included in the Bela 

Vista EEA, a company where the cocoa cultivation is dominating but there are 

other crops, such as coconut trees, palm trees, banana trees and others. 

The crop diversification would be distributed as follows if 55 ha of pepper
 

shrubs were to be planted:
 

Cocoa 1,792 ha 

Coconut trees 460 

Palm trees 429 

Pepper shrubs 55 

Banana trees 55 

Other 76 

TOTAL 2,867 ha
 

Thijs is the type of company where pepper growing at company level becomes 

cheapec and more interesting. It is cheaper because pepper can also be dried 

in the cocoa drying facilities. It is more interesting because pepper is picked 

(January/February and July/August/September) during the periods of smaller 

cocoa collection and the technological drying facility is more available. 

The EEA will therefore have revenue at a time when it is lower. Finally, the 

Blu-Blu plantation would also be used to protect the existing vegetation of
 

S. Tom4, the propagation age of which is reaching the limit of 15 years. It
 

would be a kind of nursery for more extensive plantations.
 

2 - Assessment of management, technical assistance and logistical support 

costs: considering that pepper operational costs would be four to five times 

higher than those for cocoa and that the cocoa costs at the Bela Vista EEA 

account fir 55-4 of the total costs and also considering that there would be 

production of cocoa and pepper, we may come to the conclusion that the general 

management, technical assistance and logistical support costs would be assigned 

to each of the crops as follows:
 

Cocoa 55%
 

Pepper 20%
 

Other 25%
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Since these costs at the Bela Vista EEA, as shown in Table XXXVI, represent
 

DBs. 9,040,400, the annual costs assigned to pepper would be 20%, i.e., Dbs.
 

1,808,080.00. This 
is the figure we should be using in the case of Blu-Blu.
 

3 - Installation and maintenance costs: Tables XXXVIII and XXXIX were prepared
 

for determination of the costs. Costs in years 0, 1 and 2 derive 
from invest

ments. In year ' the plantation will already be operational.
 

We used prices for black and white pepper which are 20% below the present
 

ones, i.e., Dbs. 164,790 per ton FOB S. Tom4 for white pepper and Dbs. 137,430
 

for black pepper (See Table XLVIII).
 

4 - Irrigation facilities: as shown in Table XL, this invcstment amounts tc 

Dbs. 3,619,00-.5. 

The detailed study on the irrigaticn facility as made by Mr. Pais Ramus (Eng.,
 

is attached hereto.
 

5 - Material and building: as shown in Table XLII, this investment amounts 

to Dbs. 3,877,345. It is limited to the building of the maceration tanks and 

of a shed which will be used to shelter workers. 

6 - Total investments: as will be seen in Table XLIII, we have considered 

that everything done or purchased in years 0 to 2, including interest, is 

investment. The investment amounts to USS 1,750.000 = Dbs. 7",750,000 distri

buted as follows:
 

Year 0 - Dbs. 58,275,000
 

Year 1 - Dbs. 10,238,000
 

Year 2 - Dbs. 10,237,000
 

7 - Operations: the plantation will come into operation in year 3. During
 

the period of 13 years of operations, cashflow will be constant Is shown in
 

Table LIV and no profit has been assigned.
 

We are alac submitting a cashflow without any loans considering for example
 

the possibility of the company increasing its capital by US$1,750,000 or the
 

fact that the investment may be borne by a company with sufficient cashflow
 

to provide for self-investment.
 

http:1,808,080.00
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8 - Production and sales: with regard to production, please see Table XLVII
 

and the following quantities of commercial white and black pepper have been
 

considered:
 

In the 3rd year 1,520 kgs/ha
 

In the 4th year 4,560 kgs/ha
 

In the 5th year 6,130 kgs/ha
 

1/3 corresponds to white pepper and 2/3 to black pepper. These are the product

ions anticipated in Brazil for a density of 1,600 plants/ha. We are proposing
 

a density of 2,500 plants/ha. Table XLIX shows the production and sales for
 

Blu-Blu. 

9 - Tcchnolozv: technolooical costs are shown in Ta',les L and LI. They are 

the following:
 

White Pepper - Dbs. 11,071 per ton
 

Black Pepper - Dbs. 7,807 per ton
 

10 - Amortizations: we propose the ones mentioned in Ta' le LII. There will
 

be a 5 year period of shortage. The investment will be amortized in 11 years.
 

The material will be amortized in 4 inst-.lments of 25% each. The remaining
 

investments are based on 1/i per year.
 

11 - Interest: let us assume that investment will be provided by an inter

national credit institution on the following basis: 

- Amount US$ 1,750,000 = Dbs. 78,750,000
 

- 15 years
 

- Amortization in 1 shortage period of 5 years. During this period only interest
 

will be payable. Amortization will take 11 years.
 

- Interest 5%/year. 

This type of loan is based on a currently used formula. Please nee details
 

in Table LII.
 

12 - Econormic and financial analysis: cash flow, as shown in Table LIV, was 

studied par year so as to provide not only a financial aspect but also an
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economic one. The gross cash flow, i.e., excluding amortization and interest,
 

was noc prepared but the amounts in Table LIII is sufficient as it was used
 

as the basis to assess fixed costs. In any case, we have considered that amor

tizations and interest are a fixed cost of the financial year because we believe
 

this is a healthy and realistic approach.
 

It would obviously be more precise to have a cash flow per month in each year
 

so as to determine the rolling capital required for the operational fund.
 

This would be so because 80% of the crop is harvested in July,'August/September
 

and 207 in January/February. Therefore, the necessary operational fund will
 

be equivalent to a 5 months expenditure, as this is the period between 
April
 

and August and the amount would be Dbs. 5,000,000 in year 3. Dbs. 3,000,00
 

in year 4 and self-finance will be provided after year 5.
 

The important amount to be considered is thy one for feriiz,:r (please set
 

Table LV) which goes tIp to Dbs, 5,000,000/year. However, as thCY are ordered
 

in July for shipment in September, this cost will easily be covered.
 

13 - Accounts: we are not submitting a draft cost and profit account nor the
 

subsequent balance sheet because, as already said, this plantation is part
 

of a crop diversification company and, therefore, the pepper plantation is
 

just one more account within the Bela Vista EEA will have its
which accounts
 

established in a way which we still ignore. Nevertheless, the development
 

of the cash flows easily show the operational results in each year.
 

14 - Foreign currency balance: this is shown in Table LVI. As can be seen 

in the mentioned Table, foreign currency expenditure amounts to US$ 2,772,994 

in 16 years. 

On the other hand, revenue resulting from pepper sales, as shown in the cash
 

flow table (Table LIV) reach US$ 12,999,460 at the end of year 16 which means
 

a foreign currency positive balance of:
 

Imports of foreign currency US$ 12,999,470
 

Expenditure of foreign currency US$ 2,772,994
 

US$ 10,226,476
 

In conclusion, there will be 4.69 currencies more than those spent.
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TABLE XXXVI
 
S. TOME E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

ALLOCATION OF MANAGEMENT, TECHNICAL ASSISTANCE AND OTHER
 

COSTS TO THE 55 HA PLANTATION AT BLU-BLU AT EEA BELA VISTA
 

DBS/YEAR
 

Manager ......................................................... 2,160,000 

Agricultural Engineer ........................................... 1,350.000 

Yard Manager .................................................... 62,000 

Farm Bailiffs ................................................... 550,000 

Foremen ......................................................... 1,060,000 

Lumbermen ....................................................... 82,400 

Head Clerk ...................................................... 350,000 

Accountant ...................................................... 270,000 

Clerks .......................................................... 400,000 

Head of Warehouse ............................................... 72,000 

A!:sistant to Head of Warehouse .................................. 48,001 

Mechanics ....................................................... 144,000 

Drivers .......................................................... 216,000 

Tractor Operators ............................................... 180,000 

Carpenters ...................................................... 162.000 

Masons .......................................................... 162,000 

Tinker .......................................................... 27,000 

Plumbers ........................................................ 54,000 

Painters ........................................................ 90,000 

Turner .......................................................... 54,000 

Motor Saw Operators ............................................. 140,000 

Electricians .................................................... 54,000 

Head of Kindergartens ........................................... 215,000 

Cooks ........................................................... 180,000 

Children's Nurses ............................................... 350,000 

Watchmen ........................................................ 470,003 

Social Center ................................................... 138,000 

9,040,400 

Allocation of 20% to Pepper cropping DBS 1,808,080.00
 

http:1,808,080.00


TABLE XXXVII 

S. TOM8 E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

ASSESSMENT OF COSTS FOR 1 PEPPER BUSH 

COSTS IN DES 

800 m 2 shed with a capacity for 14,150 plants 

112 sticks x 24 db. 2,688 

184 bamboos x 30 db. 5,520 

Placing of sticks 112:10 = 11.2 x 120 db. 1,344 

Fixina of bamboos 184 8 

NaiL 1 kg 110 

14,150 bags x 1.5 21,225 

Ceiling coverace and stowing of bags 28 mh x 120 db. 3,360 

Filling of bags 3q mh x 120 db. 4,560 

Transport 5ht x 350 db. 1,750 

Preparation of stakes 28 mh x 120 db. 3,360 

Planting of stakes 28 jh x 120 db. 3,360 

Supervision, irrigation and harvesting 48 mh x 120 db. 5,760 

Loading and unloading 28 mh x 120 db. 3,360 

Transport 5 ht x 350 db. 1,750 

TOTAL 58,227 

One plant costs 4.10 
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TABLE XXXVIII
 

S. TOM8 E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

COST OF THE INSTALLATION OF 1 HA OF PEPPER
 

YEAR 0
 

IN DBS
 

IN FOREIG':
 

QUANTITY UNIT COST TOTAL COST C'R.RENCY
 

ar 

:a i> 323.3 120 38,800 -

Plant 2,750 4.1 11,275 27.5 

Sta'es 2,500 290 725,030 90 

Mechanization (ha)
 

Tractor D6 10 1,500 15,n00 70 

Wheel tractor 19 350 6,650 70 

Mechar.ical saw 16 80 1,280 70 

Fertilizer (kc' 1,250 18 22,500 100
 

Insecticide kg 2 135 270 100
 

Fungicide 1 55 55 100
 

Total 820,830
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TABLE XAXIX
 

S. TOM8 E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

COST OF MAINTAING lh BEFORE PRODUCTION STARTS
 

YEAR 1 AND 2
 

IN DBS
 

IN FOREIG'
 
QUANTITY UNIT COST TOTAL COST CURREN
 

La our md 113.5 120 13, 20 -

Plants 120 4.i 
 i3, -

Wheel Tractors 9 350 3,150 
 70
 

Atomizers 15 5 
 75 70
 

Fertilizers (ka) 2,500 18 45,000 
 100
 

Insecticide kg 2.4 135 324 100
 

Fungicide kg 
 2 55 110 100 

Total 62,771 

YEAR 3
 

BEGINNING OF OPERATIONS
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TABLE XL
 

S. TOME E PRtNCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

INSTALLATION OF THE IRRIGATION AND PUMPING NETWORK FOR THE 55 HA AT BLU-BLU
 

BUDGET ESTIMATE
 

IN DBS
 

Currencies
 

R1 ...................................... 580,750 8
 

R. ................ ..................... 369,825 
 so
 

.. ...................................... 458,400 8r
 

Ta k and accessories ......... ............. .29.5
.... 


2 75 Hp motorpumps and
 

10" dia. pipe .............................. 1,425,000.0 100
 

Spares 20% .................................. 285,000.0 100
 

Engine Room ................................. 500,000.0 60
 

3,619,004.5
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TABLE XLI
 

S. TOM9 E PRtNCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 
3
Estimate for a 240 m (3m x 100m x 0.8m) tank for
 

technological preparation of white pepper (maceration) (1)
 

3

VConcr. on sill - 60 m
 

3
VConcr. on walls - 32.832 m
 

3
VTotal: 	1.05 x 92.82 = 97.5 m 

Mark 1:2:4
 

- 97.5 x 270 50 = 52- baas x 420.0 = 221,340.00 

- 66.3 x 250.00 16,575.00 " 

PebbE6 o - 68.7 x 400.00 35,4F2.C " 

Wood for formworks: 

164.16 	m2 = 220 planks x 200.00 44,000.00 "
 

Beams - 11 x 300.00 3,300.00
 
(3 m beams)
 

LABOUR 	 Days Carpent.(MD)
 

2 DAYS 	 Formworks 2 (2x9hx67,00) 2,412.00 

Assembly 2 (]x9x43.GO) - 784.80 

1 DAY 	 Removal of
 
moulds 2x9x67.00 1,206.00
 

ix9x43.60 -	 392.40 

Tank Filling
 

Labour - 5 x 12 :c9 = 540 x 43.60 23,544.00
 

Concrete - 12 x 8 = 96 Y 300.00 28,800.00
 

Stones - 12 x 2 x 9 x 67.00 14,472.00
 

3 bags - 3 x 9 x 12 x 43.60 14,126.40
 

Total 406,432.60 

Contingencies = 1,05 x 406,432.60 = 426,754.20 

(I) A tank with these dimensions will be usable for an 11 ha pepper plantation
 

http:426,754.20
http:406,432.60
http:406,432.60
http:14,126.40
http:14,472.00
http:28,800.00
http:23,544.00
http:ix9x43.60
http:1,206.00
http:2x9x67.00
http:x9x43.GO
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TABILI XI. I 

S. TOMr I.: 'NU III: 
FEASIBILITY STUDY ON E1',E'r.: CI.(JI'S 

INVESTMIENT; 

MATERIAL TO BE PURCHASD FOR TECIINOILO;Y N CEzSIN.: 0I EPRII:Ii AT TiE 55 HA OF BLU-BLU 

MATERIAL QUANTITY UN I T COS;T COT; SUB-TOTAL 

Generator unit - 7.5 CW 
 1 123,000 123,000 


Motor pump 
 1 127,075 127,075 


Pipeworks 
 100 nk 30,750 30,750 

Picking machine 
 1 240,000 240,000 


Washing machine 5 ton/h 
 1 250,000 250,0(00 


Conveyor belts 
 4 68,250 273,000 


Winnowing machine 4 ton/h 
 1 109,250 109,250 


Pneumatic separators 
 1 101,000 62,500 1,215,575
 

BUILDING WORKS
 

Crushing tanks 
 5 426,754 2 ,133,770 


Hangar 2
88 m 6,000 528,000 2,661,770 

T('IAI, 3,877,345 

CURRENCIES 

100
 

100
 

100
 

100
 

100
 

100
 

100
 

90
 

80
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TABLE XLIV
 

S. TOME E PRfNCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

OPERATIONS AND HARVEST COSTS FOR 1 HA OF PEPPER IN THE 3rd YEAR
 

YEAR 3
 

IN DBS
 

IN F?' 
QUANTITY UNIT COST TOTAL COST C*??E,:CY 

Labo-ur m4 81 120 9,720 

Mechanization
 

Tractors (ha) 18 350 6,300 70
 

Atomizers (ha) 15 5 75 
 70
 

Fertilizers (ka) 3,750 18 67,500 100
 

Insecticides kg 3 135 405 100
 

Fungicide kg 2 110
55 100
 

Cropping 96 120 11,520 
 -


Total 95,630
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TABLE XL7
 

S. TOMt E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

OPERATIONS AND HARVEST COSTS FOR 1 HA OF PEPPER IN THE 4th YEAR
 

YEAR 4
 

IN DBS
 

IN FOREIGN
 
QUANTITY UNIT COST 
 TOTAL COST CURRENCY
 

Laou !87 
 120 10,440 -

Mechanization
 

Tractors (hr) 34 350 
 11,900 70
 

Atomizers (hr) 15 5 
 75 70
 

Fertilizers (kg) 
 5,000 18 90,000 -


Insecticides 
 3 135 
 405 100
 

Fungicides 2 
 55 110 100
 

Cropping 
 288 120 34,560 -


Total 147,490
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TABLE XLVI
 

S. TOM9 E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

OPERATIONS AND HARVEST COSTS FOR 1 HA OF PEPPER FROM THE 5th TO THE 15TH YEAR 
(YEARLY)
 

YEAR 5
 

IN DBS
 

IN FOREIZ' 

QUANTITY UNIT COST TCTAL COST CURRENCY
 

L.%:our (74 81 120 9,720 -

Mechanizaroc
 

Tractors ( ir) 43 350 15,050 70
 

Fertilizers kg 5,000 is 90,000 100
 

Insecticides 3 405
135 100
 

Funaicides 2 55 110 100
 

Cropping 384 120 46,080 -


Total 161,365
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TAL XVI 

S. T EI~ PRNCP 

FESI L YSTD ON PE*iPER,~CROPS 

-4 3,001,0 0 

5 19,200 12,800% 4,530~, 6,00 1 

4 . 

Prouciofor3 the' 5t n'1t5easi eul
 

Prodctio of frs peODpTeOwOiCASFORe C1MERIA PEPPER2/3 blackaGHpepeRand 

coresonin to 35 n 5%dyppprrseciey
 

3V~AA 
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TABI.E XLIX 
S, TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER LROPS 

ANTICIPATED PRODUCTION FOR THE 55 HA OF COMMERCIAI ILACK AND WHITE PEPPER 
IN TONS 

DESCRIPTION YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR 7 YEAR 8 YEAR 9 YEAR 10 YEAR 11 YEAR 12 YEAR 13 YEAR 14 YEAR 15 

Black Pepper 61.6 184.8 249.15 249.15 249.15 249.15 249.15 ?49.15 249.15 249.15 249.15 249.15 249.15 
White Pepper 22 66 88 88 88 88 88 ;i 88 88 88 88 88 

TOTAL 83.6 250.8 337.15 337.15 337.15 337.15 337.15 337.15 337.15 337.15 337.15 337.15 337.15 

S. TOME E PRINCIPE 
FEASIBILITY STUDY ON PEPPER CROPS 

SALES CONCERNING BLU-BLU 
Pepper prices were applied as per Table XLVIII and production as included in the above Table 

US$ and DBS 'ono 

YEARS 3 4 5 6 7 8 9 1f I 12 13 14 15 

Total in US$ 268.6 806.0 1,083.1 1,083.1 1,083.1 1,083.1 I,083.1 1,083.1 1,033.1 1,083.1 1,083.1 1,083.1 1,083.1 
Total in Dbs. 12,091. 36,742.2 48,742.2 48,742.2 48.742.2 48.742.2 48,74?.? 48.142.? 48,742.2 48,742.2 48,742.2 48,742.2 48,742.2 

01 
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"A 'iI 49f FEAS IBILITY STUDY ,ON' PEPPER CROPS 

i Technoloi.l Costs~forl 1ton Of Commercial wht pepe, 

Opwhate*peppea 

Oprat.on"~Qu rltity" Unit Cost Cost.Dbs \ 

" acs 62.1" " 30.6 :1 '9OO 

.Lo.sdi ng -w.orkers md 0.5 120. 60. ~ 
Tf riif uv r'tG 

0 

0lrm 19 720.8 .
 

'Fuel~~ (wood 
 4 .612
), 
 . 52 . 1 , 72 

othr..er mdcie 
 6.8 219. '20l
 

'Tuel(wood) 4w5.6 120 520
 

Thread
Ga5ing9. 13an
 

othern 
 2ahn 820.
.3 
 240.~"i 
Trnsor 
 andf loading~~fi
 

if'p~i Tota 5nerg 6,557.34.23
 

if~~TO A 
 1 , 7 .'' fiiifi~fi 

Bags(com. pep
284 306 
 86
 

V4 

http:6,557.34.23
http:Oprat.on
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TABLE LI
 

S. TOME E PRINCIPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

Technological costs for 1 ton of commercial black pepper
 

Operations Quantity Unit Cost Cost Dbs.
 

Drying
 

Drier md 6.8 219. 
 720.
 

Fuel (wood) 4.6 120. 
 552. 1,272.
 

Gauging md and
 

other machinery 
 6.3 89. 561.
 

Total energy Kw 57.5 
 4. 230.
 

Bags (comm. pepper) 28.4 30.6 869.
 

Thread 
 15. 9. 135.
 

Packing 2. 120. 240.
 

Transport and loading 
 4,500. 6,535.
 

TOTAL 7,807.
 



TABLE LII 
S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

INTEREST AND AMORTIZATION OF INVESTMENT OF DBS 66,271,000 
DBS '000 

YEAR I YEAR 2 YEAR 3 YE AR 4 YEAR 5 TOTAL 

Interest Amortization Interest Amortization Interest Amortization Interest Amortization Interest Amortization Interest Am3rtization 

3,045 3,313 3,313 3,313 3,313 16,297 

6,218 6,218 

YEAR 6 YEAR 7 YEAR 8 YEAR 9 YEAR 10 

Interest Amortization Interest Anortiztion Interest Amortization Interest Amortization Interest Amortizetion Interest Amortization 

3,026 2,692 2,381 2,070 1,774 11,943 

6.218 6,218 6.218 5.914 5,914 30,482 

Y E A R 11 Y E A R 12 Y E A R 13 Y E A R 1i Y E A R 15 

Interest Amortization interest Amortization Interest Amortization Interest Amortization Interest Amortization Interest Amortization 

1,479 1,183 887 591 29 4,435 

5,914 5,914 5,914 5,914 5,914 29,570 

32,675 66,270 



TABLE tIIl 

S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPFER CRC. 

CALCULATION OF FIXED EXPENDITURE FOR 55 HA AT BILU-BLU 

CBS '000 

DESCRIPTION YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR 7 YEAR 8 YEAR 9 YEAR If) fEAR 11 YEAR 12 YEAR 13 YEAR 14 YEAR 15 

Operational 
costs 5,259.7 8,112.0 8,875.1 8,875.1 8,875.1 8,875.1 8,875.1 8,875.1 8,875.1 8,875.1 8,875.1 8,875.1 8,875.1 

Admin., assist. 
and other costs 1,808.0 1.808.0 1,080.0 1,080.0 1,080.0 1,080.0 1,808.0 1,8h.0 1,808.0 1,808.0 1,808.0 1,808.0 1,808.0 

Tecnol. costs 724.5 :,173.4 2,919.4 2,919.4 2,919.4 2,919.4 2,919.4 2,919.4 2,919.4 2,919.4 2,919.4 2,919.4 2.919.4 

Interest 3,313.0 3.313.0 3,313.0 3,026.0 2,692.0 2,381.0 2,070.0 1,774.0 1,479.0 1,183.0 887.0 591.0 295.0 

Depreciation 6,218.0 6,218.0 6,218.0 6,218.0 5,914.0 5,911.u 5,914.0 5,914.0 5,914.0 5,914.0 5,914.0 

Bags 110. 320.0 460.0 460.0 460.0 460.0 460.0 460 . 460.0 460.0 460.0 460.0 460.0 

11,215.2 15,7.16.4 22,865.5 22,578.5 22,244.5 21,933.5 22,046.5 21.75bf.b 21,455.5 2!,159.5 20,863.5 20,567.5 20,271.5 

01.
 



TABLE LIV 

S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROP', 

CASH FLOW AND FINANCING 

55 HA AT BLU-BLU -DBS '00) 

DESCRIPTION YEAR 0 YEAR I YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR 7 YEAR 8 YEAR 9 YEAR 10 YEAR 11 YEAR 12 YEAR 13 YEAR 14 YEAR 15 

Negative 

Balance 58,316 8,411 8,679 

Fipan

c-ng 

Revenue 

Fixed 
costs 

Balance 

Accumul ated 
balance 

58,275 

-41 

-41 

10,238 

+1,827 

+1,786 

10,237 

+1,558 

+3,344 

12,091 

11.215 

876 

+4,220 

36.273 

15,726 

20,547 

+24,767 

48,742 

22,865 

25,877 

450,644 

48,742 

22,578 

26,164 

+76,808 

48.742 

22,244 

26,498 

103.306 

48,74? 

?1,933 

26,809 

41 In.11 5 

4; t1II ? 

?1 j4i6 

f,'G6 

41,( . II 

4.s,742 

21.750 

26,992 

*183,803 

48,742 

21,455 

27.282 

+211.090 

48.742 48,742 48,742 48,742 

21,159 20.863 20,567 20,271 

z7,583 27,879 28,175 28,471 

+238.673 +266.552 +294,727 +323.198 

CASH FLOW I!THOUT FINANCING 

DESCRIPTION YEAR 0 YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR ? YEAR I 7110)AR YEAR 10 YEAR 11 YEAR 12 YEAR 13 YEAR 14 YEAR 15 

Negative 

balance 

Revenue 

Fixed 
costs 

Balance 

Accumnulated 

balance 

58,316 

-58,316 

-58,316 

8,411 

-8,411 

-66,727 

8,679 

-8,679 

-75,406 

12,091 

11.215 

876 

-74,530 

36.273 

15,726 

20,547 

-53,983 

48,742 

22,865 

25,877 

-28.106 

48,742 

22,578 

26,164 

-1,942 

48,712 

22.244 

26,4911 

+24,51,6 

48,742 

21,933 

26,81)9 

451,365 

:,74? 4f,742 

(006 21,750 

6'J.6 26.992 

/:!.(1f,14105,053 

48.742 48.742 48.742 48,742 48,742 

21.455 21,159 20,863 20,567 20,271 

27,287 27,.583 27,879 28,1 5 28.471 

+132,340 +159,923 +187,802 +215,977 +244,448 

C? 



TABLE LV 

S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

ANNUAL EXPENDITURE IN FERTILIZERS, INSECTICIITS t'n1FtINGIr.IDES 

55 HA AT BtL-1LU 

In DBS and 11',S 

DESCRIPTION YEAR 0 YEAR I YEAR 2 YEAR 3 YEAR 4 YEAR 5 DBS. US$ 

FERTILIZERS 1,237,500 2,475.000 2,475,000 3,7 12,')f) 4.9,).InI 4,'950.000 1518001000 440,000 

INSECTICIDES 14,850 17,820 17,820 2?,?I , ;';',;/ 22,275 117,315 2,607 

FUNGICIDES 3,025 6,050 6,050 6,050 t.,'.n 6,050 33,275 739 

TOTAL 1,255.375 2,498,870 2,498,870 3,740,8?5 4,9785,1" 4,978,325 19,950,590 443,346 

6y. 



TABLE LVI 

S. TOME E PRINCIPE 

FEASIBILITY STUDY Oil I'PPER rI.iP:, 

CURRENCY EXPENDITURE - 1,1A lI.I-IlUI 

IN US$ 

DESCRIPTION YEAR 0 YEAR I YEAR 2 YEAR I YEAR 45 
YEAR 5 
TO 15 TOTAL 

PLANTS 

STAKES 

TRACTORS D6 

WHEEL TRACTORS 

MECHANICAL SAW 

5,168 

797,500 

12,833 

5,689 

1,095 

2,695 2,695 12,76 1n,181 12.876 

5,168 

797,500 

12,833 

175,772 

1,095 

ATOMIZERS 64 64 (11 64 64 960 

BUILDING MIATERIALS 
AND WORKS 8,642 8,642 

IRRIGATION 

BAGS 

MATERIAL 

72,380 

27,013 

2,414 7,111 10,222 

72,330 

121,997 

27,013 

FERTILIZERS 27,500 55,000 55,000 8?. I0 11o.O0 110,000 1,540,000 

INSECTICIDES 

FUNGICIDES 

330 

67 

396 

134 

396 

134 

'',c, 

1 .1 lI'l 

495 

134 

7,557 

2,077 

TOTAL 958,217 58,289 58,289 98'.11 I';7.9f:5 133,791 2,772,994 



C.36HAT*PI EIRA
 

lMehofologa'%
 

Pinheira is an, estcate ;within Uba Dubo EEA. However)~ let us assume that th c 
.,60 ha willI be fare within a single crop plantation~having, no' infrastructures 
~and, !:therefore , requiring eve~hn to be'S!done. 

iTheo figures. we shall, be-hus' rig'ax thesame as fr the 55 ha ofV'Blu Blu and 
quoted hereafter:, -~-~' 

t'-~ Inst illatf qn o1 th plant icP'n Dbs' 820j830/ha T~nblcXXXV! 11 ) !t<L 
.-&intnac 1 MC0fo. chq, 'pI -.rLaz i ">~ Dbc '771 /ha (see.~M-7a.) *, 

~nr4rdhve ADbs; XL-t:' 3ocat'n r' 9~e, 3/h ,(J see' Tabl 1. 
-. ' o ti, ns i .t e t ,D s
 

y--'o I er cins ip thc tar- IDhs.1 61,3165/ha (se, T~ , L,'
 

,-Te'hnologv ora,--, A~ 
 ; A -- j-I ~:.:,--t~ 
~ w-hi te pcppi-.r:1-~- Dbs 1O7/o (se ,,Table ~ ,a 

~jblack, pepper: -' Dbs. 7,807/ton (see Table' LI)
'-2w~Produ~ction (commercial pepper) 'see Table'XLVII '- P 

B> k te'lac 'aWhi 

;;--earv3 , , a-,d1M2 Kgs/ha t
' a 400 Kgs/ha a 

Year '4 " '3 ,360 Kgs /ha' 1 200.Kgs/ha 

Y et'a. 55 4 530Year 1,600 Kgs/ha ' 

7,Prces'of 'commercial pepper, -Seea Table XLVIII : 

-"White pepper: 'Dbs. 164,7,90
 

~ a-a> -Black pe ppe, D~s 137,430 ,' r, 

"r'Table LVII shows the 'details of.th prj" o h 60h' .,ihi 

2a~'~a';~'aa''~-~~-K~of Co sts , ''' '' L'-'Assessmenta'n'd Investmn tsa' a,~ 

"'2.'1Managemet~ Costs: Salary .costs a're icl'ded in, Table" VI. Howevecr, ou'r 
e c onomic s u r v, y w i 'Iaorcsssic e eara include d 
in Tables XXXV1II and XXXIX as WeaII as XLIV, XLV aiid XLVIT for'-labour' in p 'anta-: 
t-ions as Well as the cost of' technolog'ies 'for their, pr'oductin n Pleas'e se 

'e', on -the'next p!,ige 
6 rganizntional, chart 
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.2,	jr riga ti6n', ins'ta aC on. cost: the' irrigation. -inst atio ~6t Ao 
to Db1l 45 -.'ahon De o' costs ~and ,wo r ks t onTable'6 LXI aIs te 


b'e ;carried out, are inclIudePd, in Apnix'nIrrigation attached he reto.
 

,2'.3 Ins tal lation *and Ilain tenance Cost.for,.-360 'Ha of' pepper shrubs: Tables
 

XXXV II I -an6d' XXXIX exp 1,a and the amount of this inetmnN
in quanif 


.4 ateialThe list of items WL,,beIieve to be u s'dn Iis'nTal 

'7>LXII1(and amounts ,toDbs -69 843 0o00' B-' 

Phvsical Facilities: The dr er~,' should papdyn L,hav~e a aucitv 
c- i/ peak* vr'ca 

0, Sns/dv Alneccssar a c i I ties arc' e c r T-..d :id1' 

aIm411 t C, E 12,;,096,88" Cocc~s -of t6c h nolo10g iClIcc p, C;)t.Ssc1,a 7..i i 

S rcu 1turalEquipmenit: it 1'I s 'te d under T-biL L' 

~ 2' 7 The total investmen~t coFt is alIlIoca ted. throu ncu v a time scale as so
 

Kin JTable LXVI. A~loan of US$ 12,500,000 will be required for this project.K,.
 

O.	 2.8 Operational, Costs, in Years 3, 4, .5 and Following: Table LXIIH explainis
 

~--'-ho th' ~for the different~ operational year.~
 
Cost tcalculations 'are 'included in Tables XLIV, 
 XLV, and: XLVI. Obviouslv -the~ 

~~-pepper .shrubs,,' of the first .72 ha. plot should be removed at the, end' oft the,
 
7~5th ye-a r'rand 'planted again:. Props should be, turned -upside' down a'''gi
 
~placed, in the same site. Thswl oo n ni 
 uha a that production ' 

'willbe constant.-~ 

-29Peoductions" and "Sales: anticipated"-production figures are, included i n
 
,i"Tb eLXVI11'. Th Is Tab'le :also' shows the figures for sales~ i n Yea r 34 throu gh
 

2.10 There 
will be five .years ,of 'shortage's as i n the case' of Blu-Blu.,Amo rtizZ'"'
 
"aLLons il ther f'ore .start --in!year< 5. ,Just as in the:-'case ..Of Blu Blu and
 

in order haeo mparabe'igres for4 the 4two prjcs, mrtztoswl
 

also be made 'at a'rate of I /l11'i.e. 'in" ele'ven years~ at the'different.,stagit 
'-of' the investment. Amort'izarions will ,only be, completed iniYear 21. Therefore, 
.''-the amount' of Dbs. 7.9,921 000'crresponding~Lo What'ws to'he amortized An 

the15th ya wlbe carried to, the.,'subs equen t years., P I e ,e, see. TableLXI,. 



lit. ,i" 

.11~as a~ i 4 remretsear Accordnly aveis5 yh -:' .we Vrepared 

atoIpaal utli year', Payiuon 1- ceases-I 

There fore interest lpayable a fte jelhea 4salbe ncdd 
inefortth5thcost h ei 

n 0, th esubsequent'years 4 SeTable -LXX 

2l2'CalIcu I acion~ of f ixed the 1 ffxdf ~oti~eac s dtaledl>costs; ca lculatiL4 on fixes s 

in Ta blIe LXXI ie ncludes .80% the abee10 4 'I ~~SaIar i 0 of salaries. pa Coforeigh 

2.13' Cashflow',W ieXnt p.n'i hs~cs 

I~t ou Id bLA ,fbrpic since 4the,,.,nvestmercwi 1'comec to IaI h lamollnr, rcachir_.' 

vc~r I Dbs 12 000J,000O 

. a r l2'~ ->Dbs. 27 0:OUU.' 

yeanr~3 ''Dbs.'6 000 0)0 
1~er4 Dbs._38,000,000' ' ""'~ A 

byear 5 Dbs. 8,000 000.
 

'4'The company will be- self ,sufficient as from thie 5th year . 2 

,.2 14 Foreign currency~ bal1ance, the tables on Foreign Currency 'Expenditir. :~ 
d , Reve, i. e. '4 faouIrb 

and eene'ie Tables LXXXIII and LXVI 11 show1 fvual balance .of' I. 

Us$,5 1',228)*176 1 h 5ya eidand this means 3. 44 ,times" the 7amouWIt''' 

~spent in foreign currency.4 , '" 

Ac~ ts2 5~"4" ),jn Table, LXXV 'includes the Profit and4 Loss AKccOuntfor Year 9'-4' 

th is is one if the most ,representative years since there 'will'_be ,n ' 'th
 
investmients''and'pouto will rchits highest 'levels. 'The Balance Sheet/'Z1
 

included~ in Table LXXIV.' concerns 'Year 9._ -It"includes all, amor tiza tions in '
 

prev/iou's y~ears, and the in teres ts ,correspondig to, thatyer'4Te
 

'loan i s already paid. 4 up,'bccauscof-.the- COUntervalue .of-anmortizations 4in previou
 

'alcien1 Sheet Review: T~is a-,verysimjple matter since we, a dealin
 

4w'ith one'44crop~only. All 'costs -are.,assigned 4to~that crop. The' Balance 'Sheet-


The baIan ce' heId'.' 
a ws'! Ltha t t heccom pa ny has a remarkable. cashflow situation. 



--.......
 

- -. 4T 

;V,1, 

to 

0- *4,
inak '"b 4 8 00adti hion oido t. besfiin
 

ive-BkinterstDcob's'.54,8,0svd"- and' thi . amun wo I-'d wnb fic 

!Altenativelv this ,cash" -availabilitvNcould ~be used' for other, investmr.e ntcs 

3but this wl deend'on the ciri te'ia followed by the company, '~~ 

SLiabilities include an ar-bitrary amount .of US$ 100,000 ='Dbs. 4,500,000k and 

'-iscounterpart is included inactheth C T-~ p~'-' 

an-oe-a)in spsiti\v& with an amount3 of 3 Ds ,168.82,50i, rcr4. h 

-crh tRsrenaiunS inc'luded as dc -' regrd werc hervin Oiis 'will 

on, the decision Lo3 be' made by the managemecnt. -N1vetels L iSS,

b3 forme so that the subsequent of '72 may, sc L:r aSEE'be plots 'ha be fi 1cd 


w-'-i~i~3be 15' ' ;~
ill approa:ching the' cears. ''" 

'3~ In conclusion, the company: will have a healthy and highly promising econo-mic
 

3situation.'3 '''
3 

3. Domestic Profitability Rate (TIR) - ~ '. 

--' TIRs fort the 3 alternatives under study are: 

Famil1yAgriculture:- 3 

3,3' ~ 50 plants: TIR 86.-)/.-~ 33 33~3;~9j ~ 

-55 Ina at3- B1u1B TIR

-'1-331360 ha. 3at Pinheira: TIR 3 65.4% c~ 34~33
 

4. Pro'dfialii1y Economic Rate (TER) 3 ' ~"3'" 

Fam IyArcutr!ti was not 'asse'ssed as itt i ss difcl nvew o f 
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a lack of data.
 

- 55 ha at Blu-Blu: TER - 68.3
 

- 360 ha at Pinheira: TER - 144.1
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~., S.;pT0MnE. PR I CIPEt 

FESIBI31LMT STUDY 0ONPEPP E R CROPS ~' 

"4~PRENISES~;< 

*.,..<~.,.360 Ha Pinheira 4~~~" 

1 
."0 0 

~ ~ . 

Premi.ses 66'St'2M"' Area,im Tota 

L1 ~~ 00 

500 'frwokr 1, .550 88 n 

I Storeo fo drie 5,0047 8000, 
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DEMOCRATIC RPUBLIC OF SAO TOM9 E PRINCIPE
 

BLU-BLU ESTATE
 

OF THE STATE COMPANY OF BELA VISTA
 

IRRIGATION NETWORK FOR 53 HECT'RS
 

PRELI.14NARY STUDY 

NOVEMBER 1985 

Mirio V. Pais de Ramos
 

Agricultural Engineer
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TABLE LXVIII A 
,(STOM ' E PRINCIPE, 

'~FEASIBILITI' STUDY, 0N; PEPPER -CROPSV ' 

- O.~~PERATIONAL COSTS~t"">~~< 

IN DBS" fnd'USS.''000''"">,I>'' 

~ 
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~ 4 
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4~~"4 
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TABLE LXX 

S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

INTEREST ON THE INVESTMENT OF DBS 562,500,000 

DBS '000 

YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 

'4z ..... 

--AR I i 

18,47 

'' ., " 

i,91O 

fEARp 5 

13,334,, 

1:;,4' " 



TABLE LXXI 

S. TOME E PRINCIPE 
FEASIBILITY STUDY ON PEPPER CROPS 

CALCULATION OF FIXED EXPENDITURE 

260 HA PINHEIRA 

DBS '000 

YEAR I YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR 7 YEAR 8 YEAR 9 YEAR 10 YEAR 11 YEAR 12 YEAR 13 YEAR 14 YEAR 15 

OPERATIONAL 
COSTS 6.885 17.505 29,123 40,741 52.359 57,092 58,091 58,091 58,091 58.091 58,091 58,091 58,091 

ADMINISTR. AND 
OTHER COSTS 7,476 7,476 7,476 7,476 7,476 7,476 7,476 7,476 7,476 7,476 7,476 7,476 7,476 

TECHNOLOGICAL 
COSTS 948 5,690 11,465 15,287 19,109 19,109 19,109 19,109 19,109 19,109 19,109 19,109 19,109 

INTEREST -11,766 15,245 18,813 24,254 25,591 26,727 26,628 26,133 23,618 21,063 18,487 15,910 13,334 10,758 8,181 
AMORTIZATIONS 21,393 27,718 34,206 44,099 50,293 51,115 51.526 51,526 51.526 51.526 51,526 

BAGS 140 558 1,115 1.827 2,524 2,814 2,814 2,a14 2,814 2,814 2,814 2,814 2.814 

11,766 15,245 34,262 55,483 97,163 119,772 142,302 156,723 161,402 159,668 157,503 154,926 152,350 149,774 147,197 

I



TABLE LXXII
 
S. TOME E PRINCUPE
 

FEASIBILITY STUDY ON PEPPER CROPS
 

"CASH-FLOW"
 

360 HA PINIIEIRA
 

DBS '000
 

DESCRIPTION YEAR 0 YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEA 5 YEAR 6 YEAR 7 YEAR 8 YEAR 9 YEAR 10 YEAR 11 YEAR 12 YEAR 13 YEAR 14 YEAR 15 

Financing 235,320 69,572 71.365 108,819 68,139 9,039 4,519 

Revenue 15,911 63,341 126,544 206,757 286,284 319,067 319,067 319,067 319,067 319,067 319,067 319,067 319,067 

Investment 235.320 69,572 71.365 108.819 68,139 9.039 4.519 

Fixed 
expenses 11,766 15,245 34,262 55,483 97,163 119,772 142,302 156,723 161,402 159,668 157,503 154,926 152,350 149,774 147,197 

Balance -11,766 -15,245 -18,351 +7,858 +29,381 +36,985 +143,982 +162,344 +157,665 +159,399 +!61,564 +164,141 +166,717 +169,293 +171,870 

Acctxinulated
 
balance -11,766 -27,011 -45,362 -37,504 
 -8,123 +78.862 +222,844 +385,188 +542,853 +702,252 +863,816 +1,027,957 +1,194,674 +1,363,967 +1,535,837
 

-.6
 



TABLE LXXIII 
S. TOME E PRINCIPE 

FEA3IBILITY STUDY ON PEPPER CROPS 

CURRENCY EXPENDITURE - 360 HA PINHEIRA 

IN US$ 

DESCRIPTION YEAR 0 YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5 YEAR 6 YEAR 7 YEAR 8 
YEARS 
TOA159 TO 15 TOTAL 

PLANTS 

STAKES 

D6 TRACTORS 

WHEEL TRACTORS 

MECHANICAL SAW 

ATOMIZERS 

PREMISES 

IRRIGATION 

6,765 

1,044,000 

16.800 

7,444 

1,434 

84 

2,455,091 

284.163 

6,765 

1,044,000 

16,800 

7,444 

1,434 

84 

6,765 

1,044,000 

16,800 

7,444 

1,434 

84 

6,765 

1,044,000 

16,800 

7,444 

1,434 

84 

6,765 

1,044,000 

L6,800 

7,444 

1,434 

84 

13,162 

84 

13,162 

84 

13,162 

84 

13,162 

84 

13,162 

84 

33,925 

5,220,000 

84,000 

182,002 

7,170 

1,344 

2,455,091 

2P4.163 

BAGS 

MATERIAL 

AGRICULT. EQUIPMENT 

FERTILIZERS 

INSECTICIDES 

FUNGICIDES 

MAINTENANCE 

SALARIES TO FOREIGNERS 

1,552,074 

7,074 

36,000 

431 

89 

70,578 

14,015 

108,000 

949 

264 

70,578 

21,023 

180.000 

1,469 

438 

3,612 

70,578 

3,116 

35,039 

324,000 

2,549 

704 

7,224 

70,578 

12.400 

35,039 

468.000 

2,851 

880 

7,224 

70,578 

24,791 

35,039 

540,000 

2,980 

880 

7,224 

70.578 

40,516 

35,039 

648,000 

3,240 

8pn 

7,224 

70.578 

56,100 

35,039 

720,000 

3,240 

880 

7,224 

70,578 

62.531 

35,039 

720,000 

3,240 

880 

7,224 

70,578 

62,531 

35,039 

0,000 

3,240 

880 

7,224 

70,578 

637.171 

1,552,074 

497,619 

8,784,000 

43,629 

12,055 

97,524 

1.129,248 

TOTAL 5,482.027 1,270,333 1,353,647 1,519,737 1,673,499 694,738 818,723 906,307 912,738 912,738 21,020.915 

'0 



TABLE LXXIV 

S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CRCPS 

360 HA PINHEIRA 

BALANCE SHEET FOR THE 9th YEAR 

ASSETS 

Gross Assets 
Provisions 

Amortizations 
Depreciation 

Net Assets 

LIABILITIES 
Liabilities and 

Net Worth 

AVAILABILITIES SHORT TERM DEBTS 

Cash 
Current Deposits 

SHORT TERM CREDIT 

Clients 
Suppliers 
Other Debtors 

543.381,000 

319,067,000 

543,381,000 
Clients 
Suppliers 

Other creditors 
Provisions for risks and :osts 

MEDIUM AND LONG TERM DEBTS 

76,330,495 

76,330,495 

STOCKS 
319.067,000 319,067,000 Bank loans (investments) 

Other loans 
435.084,000 

Products 
Goods 

Total Liabilities 511.414,495 

TANGIBLE ASSETS NET WORTH 

Buildings and other premises 
Basic and other facilities, 
machinery and premises 
Fixtures and tools 
Loading and handling material 
Adm.. social and sundry 
equim. and furniture 
Bottles and packages 
Investments for the account 
of RDSTP 
Investments 177.09,000 177,709,000 

CAPITAL 
Share capital 

RESERVES 

Other special reserves 

NET PROFITS 

Current profits of the year 
Extraordinary profits of the year 

4,50_,000 

168,824,505 

Total provisions 
Total amortizations 
and depreciations 

Total assets 

168,824,505 

360,243,000 
177,709,000 

177,709,000 684.739,000 

Total net worth 

total liabilities and net worth 

173,324,505 

684,739,000 

10 



TABLE LXXV 

S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

SUMMARY OF NET RESULTS 

360 HA PINHEIRA 

PURCHASE 

DEDUCTIONS 

j SALES 

DEDUCTIONS 

3ENERAL OPERATIONAL 

XPENDITURE 36,854,295 36,854,295 PRODUCT 

SALE' 319,067,000 319,06/,000 

PERSONNEL EXPENDITURE 39 176,200 

FINANCIAL EXPENDITURE 23,619,000 63,095,200 

AMORTIZATIONS AND DEPRECIATION 50,293,000 150,242,495 

4ET RESULTS 168,824,505 

319,067,000 319,067,000 
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XI - TECHNOLOGY AND PROJECT DEVELOPMENT 

A - FAMILY OR TRADITIONAL AGRICULTURE 

I - Justification and advantages of the Project 

Family or traditional agiiculture has a good potential but should, as said
 

before, be subject to planning in accordance with their sizes and ownership.
 

We have decided to divide them iato four categories and assume that they have
 

an average income of US$51.84. We have estoblished a real income in accordance
 

with the areas and charatcteristics of the farms and, as shown in Table XX, 

t.is :'ovidcs the followinr- fieIres: 

US S ,..i 2o:!-,-;v 

US S 10..-3 for Lhe 2nd group 

US S 33-. for the 3rd group 

US S 1,527.7 for the .- th group 

In order to assess the gross income, we based our calculations on the foreign 

quotation which was actually used for the purposes of this study.
 

The percentage fraction was determined by choosing the entrepreneurs who had 

greater land availabilities and were more willing to unde-", changes, as fol

lows: 

20 'Z for Group 1
 

28.5 % for Group 2 

70 Z for Group 3
 

45.4 7 for Group 4 

The decision to take a percentage was the result of our need to obtain a figure 

which would enable us to make a feasible projection in a comparatively short 

period and during the period for the relaunching of the EEA. 

Table LXXV (a) was prepared fur the calculation of the plants and respective 
areas and this will cover about 2,510 family companies.
 

The said tabie shows that the decision made aimed at having an occupation
 

http:US$51.84


of-thr : f;st1oup,,
 

even84de it crp i,'.te,LXV 


ofsc et ihctei aree taat;ti"-	 th. he ea' 

ol nt bwhricah00m o inl5 e 


a[ 	te-nd o f n uidedar fraon UStb Iabeto[inceaeth incomm 


::Tablie :LXXVII shows that .-. ,onsidering that family labouor Will be, earning 3)pN, 7! 

over ~the' currentr price:s, the infvestmednt accumulat~ d in the ;first t hree y.ears< i: 

crops ;,prrIde ,a anrg s .fr 'h¢-::,:.w; tQievthcr 'theo ratioena liza ti on of':i-llii,:i wi th 


[,)D=-crantic::D ' Reptul1ic of SZ o Ton4 e: Principe as .of- pepper .gl' ...
a =consequence 71-:'-' 

a!"r':i:nd will rcsult into the entrv of 	 forei _n Curi ncv into heu coun. r\ .: ' -.. .... 

pl nt I;:" ; e 6 i 4 fli' 

rd : 

- With re to th s- ,he,, project, it is cur 

:: 
:,i'-view, that the atutharities of. 'the .Democratic Republic of Sgo Tome:, e Pr,-nTC pec 

-; alIone-.should take a decision as to the bes't-criteria tO 1-2 followed. We !....:' 

;, ,:i)!,, 	ofv be to provide full-,collabloration .as .... required al::nd!Oficourse, willing 	 !may be 

,.') 9
which may be useful for the" implementationf of this project which, in :our _view%,... ;,t, 

: 	''i highly ', the Republico H Tmis positive advantageous for Democratic 

.YearZero 	 •
 

•Choice of sites and location of areas as said above." 	 ... :, ;.,
 

.	 ', ":, . :., ! -,.
•Preparation of the land: ' .. 


- As sbc iated ;c rops selection of pldnts to?be used as props; : :• ;,5 ';: 

-:2In;tensive !"farming - in association' with other, cr~ops ,- fell!ing, of ,tree~sT::" 

in he-valabe reaandplntaio of Nbla: laevi s :(Beauw)" Sere ; 

ifsvea rosae ob asso'ci'atedaea etla is requie 	 of te itru.:SolPcktn:Pircke'ting sreexaper, iH the canesh 	 s hourild .,d 



materf,a~
 

= 

.. . .... "...'
 

App o frsupy' aret ofimlarhtS anthMeateerlbd relvat '0tf ro 'ihe 1 ;h-The 'sam praoc dure yas defined for Blu-Blu later i thisyreport shouldbe carried..
 
I ~8i{LC;'"' i ;'u::
0 :""/:
As, fa
@:;-:]?;;:;Iout te asr4' technology 

I '  
Iiai~;i oncerne ,only back pepper should be considered: 

:~Ya:""~ ~~r I ' .nresince it i s simpler. 

All other operations are similar to those described for the, 55 ha of Blu-Blu 
P t oA 4.. ' : .... . ., --... . .
 

4 Although not 
included in the terms of reference of the contract established
 

. (Porugal) nint veistion of
b"'v I C.E. we wperpeQpIoawnn g a to the Island Prncip 
a" "to. mae a sursev into the present areds occpred by 6Sfarmrs u ii ho 

pr&b-l y move 
nd
into peppor Cnt in.
 
Pee th is a ::ps :bc 

Our knowledge of thc iIand and of the weath..r conditions, howevr, ena 
 '.7 
us to say that Principe has a higher relative rainfall and humidity than S 
Tome. We may then conclude that the Island of Principe has the ideal character 

istics for pepper growing, with the exception of Assentada de Santa Rita, 

the Airport zone, Oque Gaspar and other zones with such a topography tha-4t 
they are not adequate.
 

However, the first trial field installed at Porto Real, in 1969, should be
 

looked into and the still existing vegetation material should be the object 

ofan inventory.
 
,. ,.,''4 ,' "] 


.j<Tn addition to the small farms, the following zones could be conside'red ideal: 

Porto Real
 
,444,4. -, : ,,. 

Esperanqa -, 

-S. Joaquim
 

Bela Vista 

Nova Estrela 
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as well as other flat zones. However, pL-ntations should also be installed
 

in sloped areas with a gradient up to 57- as these are suitable for water
 

drainage. In zones of greater slopes plantations should be implemented in
 

terraces at level kerbs as done in the main pepper producing countries.
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TABLE LXXV (a) 

S. TOME E PRINCIPE 

FEASIBILITY STUDY ON PEPPER CROPS 

FAM!LY AGRICULTURE 

NUMBER OF FAMILIES COVERED BY THE BENEFITS 

ist STAGE 

OF FAILE§AREA;: 

4 

TOTAL 

4C3 

2,510 2BS 

. . 

" : ' j '
 
." , '1 -&
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B 55 HA AT BLU-BLUJ~~~,,'"" ''' ', 

Yard : fnuetheiefarmyard may be 

ki" m efromh le an the 

located 

there 

at SVilaFer da at adistance 

parethe necessary infrastructures., 

of two 

'p' " 

a Goecrsd nomtonl ba ushee oft er wae Supycn tosbu alo eas , 

Purchase of-maerials: in accordance with Table XLII, 

Building,, of the maceration tanks: the maceration tanks should be located asi 

ca'co..a to the riverhi ads at a hiher level so that there may be waterforerri" . 

' 

Agu3. 
*' 

Grinde sn o 
tae initoi~ac 

lpy nbecause 
ont: h 

1! Lumb1 bob dCw Cih ('- 0-reth 

r ' :ofbnewae supl c ti 
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material' (pes 
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plc to 'o -"sae :;o 

e , for cau.o sa 
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we 
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I'iii, 

Maeia; it soud 

a fied ritgad'Jie.Th 

bverasilllruti 

shouldoeberuti 

ad posil b a 

arneas possible 

nos therefore, thet m tril:;, 

andtefo , th maein' 

,; 

the coverare ma eof fr est wood Th ey; shul e pae n aind i 
x 3h squaes 'ad ocupy ono rm orite avaiable ra in a t,"otalof8,00MTu ling u seh es nurs sh be situ ate lso tk olaced tohe r itha--

Ahailakenlit of acouthe possle puhaexsein an'theb ilng fmaterial(plas 

the ojert'o ar made o forest wood Theylashouldbe plascduad beandinie3 
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P -P 

Depending on the sites, we found that there are516.6 pln which mayprovde
 

plant ht , mentioned calculat
 

"Alconsiders$ tie us, of Afive* knot, stakes',from 'orthotropic branchestor'-plagiotropic
 

'stakes with~an orthotropic sprig.
 

rA" Propagation of plants: only asexual. The mother peduncles or plants in Democra-


Republic- of S~o Tom e Principe shoould' be in
.tic used the next three vears 

as they are now approaching the so-called ideal 'limit. 

Stake plantation takes be outlrooing: of should carried in 12 x 5 plastic 
 '""4'4' 

bags with three knots under the ground and two over the ground. 

'-I 	 L 

4'.'u:..........., h.: -.. * .' " "4' 4' . 4. .- '"4' ."" . 2 ', 14'
 

0 dCt 	 u to I!, -'..I. Fertilzat,ion u abou,zi 5 -is 0of a... 

is 	essential.
 

Props We decided to consider intensive operations with non lignous props, ; 

i.e., with reinforced concrete props (three irons with an intersection support 

1 x 2 x 4), triangular profile, section 12 x 12 x 2 and a length of 2.5 meters. 

This type of prop was chosen in view of the shoitage of long lasting wood, 

of the sanitation aspect and of future plantations up until the end of the
 

15th year. The live 
props which had better results in S. Tom6 were not chose'.
 

as their quantity would not be sufficient for farms with -nore than 3 ha,
 

'.Preparation of the land: Felling should be* made a crawler
by using truck and
 

non usable wood should be chopped and:'spread in the space between the lines
 

so as not to hinder maintenance works and also to act as a possible 
cover
 

for the processing of organic matter which pepper shrubs reqre.
 

Picketing and placing of props: "Cracked andalas" from palmi or coconut trees 

a f trunk should used for preparation of picketingafer removal be the 


Stakes should be between 
50 	and_ 75 cor long. The rate at which 'theyshould
 

A~ 	 be placed is 2 x 2 and the props should be placed in such a way that theN ~ ~ 
will 4'a 114' f6cc the 4same side anidi~¢will be buried at' a 50 cm depth./ii::i~ 

:;
44 	 " 4 ' l: . ... . i i.'='i~'iii':. 4 '...4''''''... 	 4>,, 




i 	on oueed',nbe in Oc C rainP1 an t . . s tara . This 'isn f first.-hof se o . 

-Plantations should bee il akedto otd plr.;nt.sh he firstdea 'an,o 	 .ntshf 


arun up 

'mwill have to be carried, out after plantation. J_12 

'!"pledsof 30 cm the propfrom d a ays0ongte.-rhel:shplaceStm si.d
1 


' F'rtilz ors: compo ndso1u.2 in the mentioned q iantiries norha 'a- w- vo"'!zwn~?
 
L( erovshoTrdaterefoure ha 9 40raos shold 


; : o , d a R 


ear 	 .appv o on th 0aole., bein. 

itae, of nin',-homn the prop adn,
placed at a d d 	 always on"th"e eas'......t '
 

!0 -rdL i t.Z! C0' 'd: : 1 t~h th1 VOWw 1 P':r'0.1t C 	 .-rC' v 

hle tke 	 a ,
~ k~Panttin:eacil worooedplntswhichwil e ro ded syaanc.e.. 

Soil Covering: seeding of Calapagonium at the beginning of the rain season. ~ 

Preventive Treatment: sulphate application on the stalks at soil, level using 

' bordeau\ mixture, decrowning, hoeing and moulding up. . ~ 

3 -Year 2 1,' 
!a r ., '-.:I, .. 

Plantations should be checked to find out if there-are any dead plrnts and 

provide for their substitution. Plant management. With pruning and lashinc 

'~to the prop at the level of each knot. 

~' 	Fertilization: this is needed in a circle around the shade' provided by the
 

shrub crown,using compound fertilizer 4.1.2.
 

Irrigation of the peduncle as done in the first year.;'.
 

Cotneseeding of Calapagonium mucanoid.
 

~iAPhytosanitation as described for the previous year.
 

A 



M age Lo playseaied rvyoh .e ars pruning,ifand sl,! .a 

in f i a tthebginni g of the rainseason .iwith dompoun:d , ' erpperai f-rlize 4 2 x 1,i(t' in. ' odac wth TableXL1W#-

White pepper: separate ripe gr fcred 

"< SeDing ofde tahaanu atineabeginingl dfrte ransso 
,.:; Place ri'pe grains +into bags. -. 

' ;:!:":!..Place bags" in: maceration tanks and macerat e.' "" '''' "' :;
 
.. hequaiofoerry pulp insaccordanc w . . 'w ;ng
 

- rgSelection and placing into bags..ev.ous- . 

B apk pper: . ; .-. + . . . . . . . 
Degrai-i+tn of - ' .. +unripe pepper : " . 

Yard: it may be lo'ratfed in the oldYard which wil have to be renewed. 

Acu ton of m a ince wt T l l 

http:bags..ev


iding 	 e n the yard be cause o f t 11e I oca t ion' 

of the registered, office :and' because stupply.-s.by gravit. -ShouldS. hie ideal
 

~locatio ot ,be-*possible, 'raise 'the bottoi of the tank and "the leve17for irriga-s
 

~tion 	by gravity. -These mieasures aii a t usin~g the ma'ceration water, Please
 

see Appendix oni1irrigation fo moredetails.
 

~Location and erection of nurseries: nurseries should, be erected close' toth' 

yard' for a better use5 'of the maceration watcr. for 'irrigation purposes. This
 
RS wil11ihave the added advantage of a better supervision.
 

" With regar to the rcmaininp operations, not only. for yc. ze'ro but alc 

At mL went I~y tc,:hniqucs evoIved, iz found t~t : ' Iin'.It 


conditions at tr_- Island of S.1o Tom6 a rc, adequate for cocoa in Icta.
 

from, Santa Catarina to the south of Agua-z6..
 

Climate changes in the south of Ribeira Afonso and becomes more rainy and 

-less light. These conditions render cocoa production expensive and unprofitable.
 

Phytosanitation is ex~pensive and there is product rottening. The use of fertil

izers is also not profitable because of the lack of light.
 

Coconut trees were planted at Dana Augusta which is the area with less ligh: 

in the Island *of SZo Tom6. However, coconut trees need light and, therefore, 

this area 'is not suitable. It was a mistake in 'ur view. 	 fs

*P~pper is an alternative because Piper Nigrum is an urnbro hy1 plant with a
 

Snatu~ral, habitat in tropical forests with high rainfall and little light.
 

s-<-.We.5-are ,aware of the fact that pepper- shrub stalks 'can also be attacked by 

-rottening. BuL, if copper syrup is used from time to timeL, this will be control----

We also know that' pepper shrubs may. be attacked by, nematodes. But-this ma, i

be controlled, by having them, in~sites~where mushrooms grow.

http:stupply.-s.by
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Should all this and every comment made in the previous chapters be taken
 

into account, we may feel confident that this area which resulted into so
 

many problems for cocoa and other crops will be suitable for the pepper
 

alternative which seems to be a considerable asset which was so far under
 

cover awaiting an opportunity to come out.
 

We would like to suggest that 1 ha trial stations be installed as quickly
 

as possible at Dona Augusta, Ribeira Peixe, Porto Alegre, S. Miguel and
 

Juliana de Sousa so Lhat conclusions may be drawn.
 

Vie sincerely hope that the possibilities we foresee will soon become a
 

fact for the benefit of Agriculture and Economy in the Democratic
 

Republic of Sgo Tomg e Principe. We believe this is the best tribute
 

that can be paid to the work we have just completed.
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53 HECTAR IRRIGATION NETWORK
 

INTRODUCTION
 

This Preliminary Study concerns the improvement of a 55 ha zone within Blublu
 

through irrigation.
 

The whole layout of the network was carried out on a topographical chart at
 

a scale of 1:10,000, with contour lines at equal distances of 10.00 m in height
 

and a considerable shortage of levels which,, obviously, is a drawback when
 

preparing the lavout, the profiles and location of irrigation tanks and intakes.
 

This is only a Draft Project which will have to be completed by a local survey
 

into the whole distribution network if the Project is to work.
 

On the other hand, water potential in "gravana" periods is unknown because 

there are no flow meters in the mentioned rivulet and because this is .1 hydro

agricultural scheme with water coming from a raising station at a specific
 

point of Ribeira Agua Grande (closer to the area to be irrigated), with pumping
 

of a flow of 160 I/s and a rise of 18.0 m.
 

In this case we have considered the pumping need but were unable to consider
 

the possibility of replacing it by a catchment/headwater channel system which
 

would drive the water by gravity to the source of the irrigation system which
 

was established and calculated.
 

There would be a basis for comparison on a savings assumption, since, as is
 

known, a pumping station i:ased on gasoil motor pump units is a permanent cost
 

during the irrigation period, considerable maintenance and assistance are
 

required and the economic characteristics of the whole project has to be taken
 

into account. It would originate a higher cost per irrigated hectare as will
 

be ohown later in this report.
 

This Preliminary Study has the relevant details such 
as for example those
 

on accessories required for an implementation project included in drawings
 

attached hereto.
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IRRIGATION ALLOCATION
 

3
Theoretical allocation = 440 m /Ha 

Irrigation efficiency = 0.65
 

3 3
Practical Allocation = 440 m /Ha = 676.9 = 670 m /Ha

0.65
 

Data: 

Daily Irrigation Period = 10 hours 

Irrigation Intensity = 1 week 

Period of weekly irrigation = 6 days (no irrigation on sundays) 

Unit or Module Flow
 

3
670 m /Ha - 670,000 l/Ha = 3.1 = 3 ls/Ha 

6 d x 10 h x 3,600 s 216,000 

Module = 3 I/s/Ha
 

For the irrigation of Blu-Blu:
 

53 Ha x 3 1/s/Ha = 160 1/s
 



IRRIGATION SYSTEM
 

Water pumped from the raising station is taken to an 18 meter height in 10" 
dia. pipes into a rectangular tank (3.00 m x 2.00 m) which has 3 drains 

R.l, R.2 and R.3 - through the operation of 3 bottom weirs. There is an 

irrigation nozzle in this tank. 

The 3 drains will irrigate three different blocks:
 

R.1 .......... 26 Ha .......... Q = 80 i/s
 

R.2 .......... 20 Ha .......... Q = 601 /s
 

R.3 .......... 7 Ha .......... Q = 25 I/s
 

This last block is on the right bank of Agua Grande rivulet.
 

The whole network is formed of underground fibrocement pipes with a total
 

extension of 1,550 m distributed as follows:
 

R.1 = 650 m - 0.25 m dia.
 

R.2 = 500 m - 0.20 m dia.
 

R.3 = 400 m - 0.15 m dia.
 

The fibrocement pipes are 5.00 m long and are joined by "comet" gaskets;
 

they belong to class 6.
 

The drawings include all the network data such as:
 

- Plan at a scale of 1:10,000
 

- Gross-sections of the drains 

- 0.80 m dia. simple and pressure tanks 

- Depth and nozzle weirs
 

- 3 1/2" dia. valves and irrigation nozzles.
 

In order to make the inverted S-trap crossing of Agua Grande rivulet, pressure
 

tanks have tape valves with coupled irrigation nozzles. These tanks have
 

screwed lids and are also used for cleaning purposes.
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The irrigation tanks were placed along the drain layout at distances of about
 

100.00 m. The irrigation nozzles are connected to the land ditches to be
 

used for irrigation of the crops; they form the secondary network and follow
 

the most appropriate conditions for the purpose.
 



HYDRAULIC CALCULATIONS
 

Data and prices, including freight, for the two 80 i/s motor-pump units were
 

supplied by ABOL - AspersAo e Bombagem, Lda. of Rua da Boavista, 78, Lisbon.
 

Flows and diameters of class 6 fibrocement pipes, with "comet" gaskets, were
 

assessed in accordance with General Price list no.16 
- January 1985" of Lusa

lite - Fibrocimento, following Scimemi's exponential formula for fibrocement 

pipes.
 

Scimemi's Formula:
 

0 .56
V = 158.RO.68.j Q = 48.3.D 2 .68 .jU.56
 

R = Average radius =A
 
U
 

D = Diameter
 

J = Load loss per meter
 

The load losses in the irrigation tanks were calculated in accordance with
 

formulae used for sudden widening and for sudden narrowing.
 

The former result from Borda's formula:
 

2
 
(V - VI)
h's = 


2g
 

where:
 

V = Speed in pipe
 

V1 = Speei in tank which will normally be considered as zero.
 

V2
 -

-h's
Therefor: 
 2g
 

where g = gravity acceleration = 9.8182
 

Load loss due to sudden narrowing results from
 

2
 
= K V


2g
 
h"s 


http:48.3.D2.68
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K is a coefficient resulting froi the ratio between the areas or diameters
 

of the sections under consideration.
 

The load loss should not exceed 0.5V2
 
2g 

The loss load caused by a tank was calculated using the following formula: 

h's + h"s = V2 + 0.5 
2g 2g
 



7 

IRRIGATION NETWORK OF BLUBLU
 

Quantities of Material
 

R.1
 

- Fibrocemente pipes, class 6, 0.25 m dia = 650 m .............. 130 5 m units
 

- "Comet" Gaskets .............................................. 
 129 units
 

0.80 m dia. tanks (average height 2.00 m) .................... 6 units
 

- Depth weirs for 0.25 m dia ...... ................................. 5 units
 

- Nozzle weirs ................................................. 
 5 units
 

- Irrigation nozzles ........................................... 
 6 units
 

R.2 

- 0.20 m fibrocement pipes = 500 m ............................. 100 5 units
m 


- "Comet" gaskets .............................................. 99 units
 

- 0.80 m dia. tanks (average height 2.00 m) .................... 4 units
 

- Depth weirs for 0.20 m dia.................................... 3 units
 

- Nozzle weirs ................................................. 
 3 units
 

- Irrigation nozzles ........................................... 4 units
 

k.3
 

- 0.15 m fibrocement pipes = 400 m ...... .............................. 80 5 m units
 

- "ComLt" gaskets .............................................. 79 units
 

- 0.80 m dia. tanks (average height 2.00 m) .................... 2 units
 

- 0.80 m dia. pressure tanks (reinforced) ...................... 4 units
 

- 3 1/2" dia. valves ........................................... 4 units
 

- Depth weirs for 0.15 m dia.................................... 1 unit
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- Nozzle weirs ................................................. 1 unit
 

- Irrigation nozzles ........................................... 6 units
 

Pumping Station
 

- 75 HP motor pump unit with spares (80 i/s) ................... 2 units
 

- 10" dia. pipes ............................................... 200 m
 

2
 
- Engine Room (50 m ) .......................................... 1 unit
 

3
 
- Tank (2.00 m x 3.00 m) - reinforced concrete ................. 2.729 m
 

- Depth weirs for 0.15, 0.20 and 0.25 m dia ..................... 3 units
 

- Nozzle weirs ................................................. I unit
 

- Irrigation nozzles ........................................... I unit
 

Summary - R.1 - R.2 - R.3
 

- 0.25 m pipes .... ................................. 650 m
 

- 0.20 m pipes .... ................................. 500 m
 

- 0.15 m pipes .... ................................. 400 m ....... 1 550 m
 

- "Comet" gaskets for 0.25 r dia................ 129 units
 

- "Comet" gaskeLs for 0.20 m dia .................. 99 units
 

- "Comet" Gaskets for 0.15 m dia .................. 79 units ... 307 units
 

- 0.80 m dia. tanks ............................................ 12 units
 

- 0.80 m dia. pressure tanks ................... ............... 4 units
 

- Depth weirs .................................................. 12 units
 

- Nozzle weirs ................................................. 10 units
 

- Irrigation nozzles ........................................... 17 units
 

- 3 1/2" dia. velves ........................................... 4 units
 

75 HP motorpump units ........................................ 2 units
 

2
 
- Engine Room (50 m ) ............. ............................. I unit
 

- 10" dia. pipes ............................................... 200 m
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Cost Estimate
 

R.1
 

- 0.25 m dia. pipes including freight, laying (opening and
 

closing of ditch) and "Comet" gaskets .......................... 505.814 DBs
 

- 0.80 m dia. tanks .. ................ 6 x 5.000 DBs ............. 30.000 DBs
 

- Depth weirs ......................... 5 x 6.250 DBs ............. 31.250 DBs
 

- Nozzle weirs ....................... 5 x 1.250 DBs .... .......... 6.250 DBs
 

- Irrigation nozzles .. ............... 6 x 1.250 DBs .... .......... 7.500 DBs
 

580.814 DBs
 

R.2
 

- 0.20 m dia. pipes including freight, laying (opening and
 

closing of ditch) and "Comet" gaskets .......................... 324.575 DBs
 

- 0.80 m dia. tanks ..................4 x 5.000 DBs ... ........... 20.000 DBs
 

- Depth weirs ... ...................... 3 x 6.250 DBs .............. 18.750 DBs
 

- Nozzle weirs ....................... 3 x 1.250 DBs .... ......... 3.750 DBs
 

- Irrigation nozzles .................4 x 1.250 DBs .... .......... 5.000 DBs
 

372.075 DBs
 

R.3
 

- 0.15 m dia. pipes including freight, laying (opening and
 

closing of ditch) and "Comet" gaskets .......................... 206.900 DBs
 

- 0.80 m dia. tanks .. ................ 2 x 5.000 DBs ... ........... 10.000 DBs
 

- 0.80 m pressure tanks ............. 4 x 7.500 DBs ... ........... 30.000 DBs
 

- 3 1/2" dia. valves.. ............... 4 x 2.000 DBs .... .......... 8.000 DBs
 

- Depth weirs ... ...................... 1 x 6.250 DBs .... .......... 6.250 DBs
 

- Nozzle weirs ........................ 1 1.250 DBs .... .......... 1.250 DBs
 

- Irrigation nozzles .................6 x 1.250 DBs .... .......... 7.500 DBs
 

269.900 DBs
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Pumping Station
 

- Motorpump units - 2 units - and pipes ....................... 1.425.000 DBs 

- Spares (20%) ................................................ 285.000 DBs 

- Engine room .................................................. 500.000 DBs 

- Tank (2.UJ m x 3.00 m) - reinforced concrete - 2.729 m3 x 

x 3750 DBs/m 3 ) .............................................. 10.234 DBs
 

- Depth weirs ...................... 3 x 6.250 DBs ........... 18.750 DBs
 

- Nozzle weirs ..................... 1 x 1.250 DBs ........... 1.250 DBs
 

- Irrigation nozzles ............... 1 x 1.250 DBs ........... 1.250 DBs
 

2.241.484 DUs
 

SUMARY
 

R.1 .......................... 580.814 DBs
 

R.2 .......................... 372.075 DLs
 

R.3 .......................... 269.900 DBs
 

Pumping Station .............. 2.241.484 DBs
 

3.464.273 DBs
 

Rounding off 727 DBs ................ 3.465.000 DBs
 

COST PER HECTARE
 

For the irrigation of 53 Ha .................. 65.377 DBs
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400 HA IRRIGATION NETWORK
 

INTRODUCTION
 

This preliminary study concerns the improvements of a 400 ha zone in Pinheira
 

through irrigation.
 

The whole layout of the network was carried out on a topographical chart
 

at a scale of 1:10.000, with contour lines at equal disLances 
of 10.00 m
 

in height and a considerable shortage of levels which, obviously, is a drawback
 

%.hen preparing the layout, the profile and location of irrigation tanks and
 

intakes.
 

This is only 
a draft project which will have to be completed by a local survey
 

into the whole distribution network if the 
project is to work and the catchment
 

and head water 
channel system, with contc tr lines at an equal distance of
 

1.0 m in height and a large number of levc'led point will have to be taken
 

into account. The Implementation Project will then be able 
to be prepared.
 

The whole irrigation network provides for an irrigation of 400 ha but only
 

360 ha will be used for pepper cropping purposes. The irrigation network 

may also be used by other crops, such as maise which is being used at Pinheira 

and cocoa the production of which is to be improved during the dry periods.
 

This irrigation system will provide 
the plants with water at a minimum loss.
 

The flow of river Manuel Jorge is unknown because of a lack of measuring
 

equipment but it may be used for this irrigation system. We know that water
 

from this is used for
river already multiple purposes such. as irrigation
 

and supply.
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IRRIGATION ALLOCATION
 

Theoretical allocation = 440 m3 /Ha
 

Irrigation efficiency = 0.65
 

Practical allocation = 440 m3 /Ha = 676.9 = 670 m3 /Ha 
0.65
 

Data:
 

Daily Irrigation Period = 10 hours
 

Irrigation Intensity = I week
 

Period of weekly irrigation = 6 days (no irrigation on sundays)
 

Unit or Module Flow
 

670 m3 /Ha 670,000 i/Ha = 3.1 = 3 l/s/Ha
 

6 d x 10 h x 3,600 s 216,000
 

Module = 3 I/s/Ha
 

For the irrigation of Pinheira:
 

53 Ha x 3 I/s/Ha = 160 I/s
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IRRIGATION SYSTEM
 

A flow of 1,200 i/s will be required !.r the irrigation of 400 Ha. This will
 

originate at a catchment and headwater point of River 
Mf!nuel Jorge for a
 
1,500 m long channel which has a small gradient (0.003 m/m) up until it reaches
 

the level (155.00) at a square 1 m tank which 
will be the source for the
 

whole supply.
 

The zone is divided into blocks situated between River Manuel Jorge and Clara
 

Dias Rivulet. These are two other streams between them, i.e., Agua Nova Olinda
 

and Agua Cararabola.
 

The block distribution network 
was designed because of the zone's topography"
 

resulting from the mentioned streams and from 
a hillock with its peak at
 

Nova Olinda.
 

The 400 ha are divided ipto the following blocks:
 

Block 1 = 20 ha 

Block 2 = 30 ha 

Block 3 = 20 ha 

Block 4 = 8 ha 

Block 5 230 ha 

Block 6 = 92 ha 

The irrigation of these blocks is done through a distribution network formed
 

of 
two drains - R.I and R.2 is divided into two branches: R.1-1 and R.1-2. 

The flow from River Manuel Jorge is, as said, 1,200 1/s. There is an irrigation
 

intake (T-1) in the terminal box of the channel. The areas and flows of each
 

one of the drains are:
 

R.I:
 

From T-1 to T-4 (irrigation of the 20 ha blocks) - 308 la - Q = 924 I/s 
T-4 to T-5 - 288 Ha - Q = 864 1/s
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T-5 is located in a 1.00 square tank and is the source of R.1-1 and R.2-2.
 

T-5 to T-11 (irrigation of the 50 Ha blocks) - 50 Ha - Q 150 1/s 

T-11 co T-12 (irrigation of the 20 Ha blocks) - 20 Ha - Q = 60 i/s 

R.1-1 (irrigation of the 8 ha blocks) - 8 ha - Q = 24 1/s
 

R.1-2 (irrigation of the 230 Ha blocks) 230 Ha - Q = 690 1/s
 

R.2:
 

Originated at T-1 of R.1, terminal of the headwater, irrigation 92 Ha - Q 

- 276 i/s. 

Drain R.1 and its branch R.1-1 is formed of fibrocement pipes class 6 with
 

"Comet" gaskets at depths depending on the diameter, as shown in the standard
 

drawing attached hereto.
 

The irrigation tanks which include the irrigation nozzles are placed at distan

ces of about 100.00 m, they are all made of simple concrete and have a 0.80
 

m dia. with the exception of T.1 (source of R.2) and T.5 (source of R.1-l
 

and R.1-2) which are square, 1.00 m side, with an irrigation nozzle and a
 

depth weir for 0.15 m and 0.60 m dias.
 

Branch R.1-2 has two sections: in fibrocement pipes for crossing Agua Carambola
 

Rivelet, with reinforced 0.80 m dia. pressure tanks, with a rectangular section
 

of 0.85 x 0.60 m and a length of 2,930 m. Since it follows the top line,
 

it has irrigation nozzles on both sides of the channel at distances of about
 

100.00 m/200.00 m. There are double nozzle weirs upstream each pair of intakes
 

which will fully or partially stop the waterflow downstream. There will only
 

be one intake, one surface discharger and one terminal bottom discharge at
 

the end of the channel.
 

Drain R.2 is fully made of class 6 fibrocement pipes with 0.45 m dia. "Comet"
 

gaskets. The irrigation nozzles are distributed in accordance with the criteria
 

for the drains and branch lines of the distribution system. The irrigation
 

nozzles are placed in simple 0.80 m dia. tanks and there are 6 0.80 m pressure
 

tanks with 3 1/2" valves aod respective irrigation nozzles in the crossing
 

of the 2 slopes of Agua Nova Olinda Rivulet.
 

http:m/200.00
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The drawings and profiles include the standard drawings, the water levels
 

and the location of the intakes.
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HYDRAULIC CALCULATIONS
 

Flows and diameters of class 6 fibrocement pipes, with "comet" gaskets, were 

assessed in accordance with General Price list no. 16 - January 1985 of Lusa

lite - Fibrocimento, following Scimemi's exponential formula for fibrocement 

pipes. 

Scimemi's Formula:
 

2 0 .56

V = 158.RO. 68 .j0 56  Q 48.3.D .68 .j

where:
 

= A
R = Average radius 


U
 
D = Diameter
 

J = Load loss per meter
 

The load losses in the irrigation tanks were calculated in accordance with
 

formulae used for sudden widening and for sudden narrowing.
 

The former result from Borda's formula:
 

2
 
(v - VI)
 

2g
 

where:
 

h's = 

V = Speed in pipe
 

V1 = Speed in tank which will normally be considered as zero.
 

V2
 h's = 
Therefore: 

2g
 

where g = gravity acceleration = 9.8182
 

Load loss due to sudden narrowing results from
 

V2
 
= k 


2g
 
h"s 


http:158.RO.68.j0
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K is a coefficient resulting from the ratio between thu areas or diameters
 

of the sections under consideration.
 

The load loss should not exceed 0.5 V2
 

2g
 

The loss load caused by a tank was calculated using the following formula:
 

h's + h"s = V2 + 0.5 V2
 
2g 2g
 

The section of the rectangular channel of R.1-2 for the flow of 276 I/s was 

calculated by using Manning Strickler's formula with a K. value of 75. 

U = Ks.R 2 /3.ii/2 with Ks being a coefficient depending on the rugosity 

of the channel walls.
 

This formula may also be written as:
 

U = Cs C'K and Q = Cs.Ck
 

where
 

2 / 3  3

C = Ks.il/2; C'K = R and Ck = S.R2/
s 


Cs is a function of the wall rugosity and of the slope.
 

The headwater channel section was also calculated through Manning Strickler's
 

formula but using 70 for Ks because there may be a greater rugosity.
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IRRIGATION NETWORK OF PINHEIRA
 

Quantities of Material
 

R.1
 

- Fibrocement pipes, class 6, 0.70 m dia. = 420 m ................ 84 5 m units
 

" " 1 0.30 m dia. = 610 m ................. 122 5 m units
 

if" " " 0.20 m dia. = 330 m ...... .......... 66 5 m units
 

- "Comet" gaskets for 0.70 m dia............................... 83 units
 
" " for 0.30 m dia............................... 
 121 units 
It " for 0.20 m dia............................... " 
 6..units
 

- Square 1.00 m tank (source of R.1 and R.2) .................. 1 unit
 
" 
 "
- to " of R.1-1 and R.1-2) .............. I unit
 

- 0.80 m dia. tanks (average height 2.00 m) ................... 10 unit
 

- Depth weirs (average for 0.70 m; 0.60 m; 0.45 m; 0.15 m; 

0.20 m and 0.30 m) ........................................ 14 units
 

- Nozzle weirs ................................................ 11 units
 

- Irrigation nozzles .......................................... 12 units
 

R.1-1
 

- Fibrocement pipes, Class 6, 0.25 m dia. = 230 m ................ 46 5 m units
 

- "Comet" gaskets for 0.25 m dia............................... 45 units
 

- o.80 dia. tank (average height 2.00 m) ...................... I unit
 

- Irrigation nozzles .......................................... 1 unit
 

R.1-2
 

- Fibrocement pipes, Class 6, 0.60 m dia. = 340 m ................ 68 5 m units
 

- "Comet" gaskets for 0.60 m dia ............................... 67 units
 

- Rectangular channel (0.85 m length x 0.60 m height) ......... 2,930 m
 

- 0.80 m dia. pressure tanks (average height 2.00 m) .......... 4 units
 

- Square 1.00 m tanks (source of rectangular channel) ......... 1 unit
 

- 3 1/2" dia. valves .......................................... 4 units
 

- Nozzle weirs ................................................ 47 units
 



9 

R.2 

- Irrigation nozzles (4 in valv2s and 43 in channel) .......... 47 units 

- Bouble nozzle weirs (0.45 m x 0.60 m) in channel ............... 21 units 

- Slope falls with bumper tank, in channel average height 

3.60 m ...................................................... 12 units 

- Fibrocement Pipes, class 6, 0.45 m = 3,400 m ................... 680 5 m units
 

- "Comet" gaskets for 0.45 m da .................................. 670 units
 

- Pressure tanks , 0.80 m dia. (average height 200 m) ......... 6 units
 

- 0.80 m dia. tanks (average h-ight 2.00 m) ...................... i8 units
 

- Depth weirs for 0.45 m dia .................................. 17 units
 

- Nozzle weirs ................................................ 17 units
 

- Irrigation nozzles (6 for valves and 18 for tanks) .......... 24 units
 

- 3 1/2" dia. valves .............................................. 6 units
 

Catchment - Headwater channel
 

- Rectangular channel (1.50 m x 1.30 m) .........................1,500 m
 

Summary - R.1 - R.1-1 - R.1-2 - R.2
 

- 0.70 m dia. Pipes ................... 420 m
 

- 0.60 m dia. Pipes ................... 340 m
 

- 0.45 m dia. Pipes . ................ 3,400 m
 

- 0.30 m dia. Pipes ................... 610 m
 

- 0.25 m oia. Pipes ... ................ 230 m
 

- 0.20 m dia. Pipes ... ................ 330 m . .................. 5.330 m
 

- "Comet" Gaskets for 0.70 m dia. 83 un.
 

- "Comet" Gaskets for 0.60 m dia. 67 un.
 

- "Comet" Gaskets for 0.45 m dia. 679 un.
 

- "Comet" Gaskets for 0.30 m dia. 121 un.
 

- "Comet" Gaskets for 0.25 m dia. 45 un.
 

- "Comet" Caskets for 0.20 m dia. 65 un .................. 1,060 un
 

- 1.00 m square tanks ........................................ 3 units
 

- 0.80 m dia. Pressure tanks .................. .............. 10 units
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- Depth weirs ................................................. 
 31 units
 
- - Nozzle weirs .............................................. 
 75 units 

- Irrigation nozzles .......................................... 

84 units
 

- Double nozzle weirs, in channel ............................. 
 2 1 units 

- 3 1/2" dia. valves .......................................... 
10 units
 

- Falls with bumper box (average height 3.60 m) 
............... 
 12 units
 

- Rectangular channel (0.85 
m x 0.60 m) ....................... 
 2,930 m
 

ESTIMATE
 

R.1
 

- 0.70 m dia. pipes including freight, laying (opening and
 

closing of ditches) and "comet" gaskets 
..................... 
 1,258,A00 Dbs
 

- 0.30 m dia. pipes including treight, laying (opening and
 

closing of ditches) and 
"comet" gaskets ..................... 
 1,697,375 Dbs 

- 0.20 m dia. pipes including freight, laying (opening and 

closing of ditches) and "comet" gas-ets ..................... 
 214,500 Dbs
 

- Square 1.00 m tanks 
......... 2 x 
10,000 Dbs ............... 
 20,000 Dbs
 

- 0.80 m dia. tanks ........... 10 x 5,000 Dbs 
............... 
 50,000 Dbs
 

- Depth weirs ................. 
14 x 6,250 Dbs ............... 
 87,500 Dbs
 

- Nozzle weirs ................ 
11 x 1,250 Dbs ............... 
 13,750 Dbs
 

- Irrigation nozzles .......... 12 x 
 1,250 Dbs ............... 
 15,000 Dbs
 

3,356,525 Dbs
 

R.1-1
 

0.15 m dia. Pipes, including freight, laying (opening and
 

closi:ig of ditch) and "comet" valves 
.......................... 
 118,968 Dbs 
- 0.80 dia. tank .............. I x 5,000 Dbs ............... 5,000 Dbs
 
- Irrigation nozzle ........... I x 1,250 Dbs ............... 1,250 Dbs
 

125,218 Dbs
 
R.1 - 2 

- 0.60 m dia. pipes including reight, laying (opening and 
closing of ditch) and "comet" gaskets ....................... 946,067 Dbs 

- Rectangular channel (0.85 m x 0.60 m) 3- 250 Kg/m reinforced
 
concrete with AQ 50 mesh closed with mastik 2
 ... ,930mxl,125 3,296,250 Dbs
 

'1
 



- 0.80 m dia. pressure tanks ......... 1 x 10,000 Dbs ...... 30,000 Dbs
 

- 3 1/2" dia. valves .................. 4 x 2,000 Dbs ...... 8,000 Dbs
 

- Nozzle weirs ....................... 
47 x 1,250 Dbs ...... 58,750 Dbs
 

- 1.00 m tanks (channel source) ..... 1 x 10,000 Dbs ...... 10,000 Dbs
 

- Irrigation nozzles ................. 47 x 1,250 Dbs ...... 
 58,750 Dbs
 

- Double nozzle weirs ................ 2) x 1,250 Dbs ...... 52,500 Dbs
 

- Sloped falls with bumber box ...... 12 x 10,000 Dbs ...... 120,000 Dbs
 

4,580,317 Dbs
 

R.2
 

- 0.45 m dia Pipes, including freight, laying (opening and
 

closing of ditch) and "comet" 
gaskcts ....... ................ 5,E89,904 Dbs
 

- 0.80 m dia. Pressure tanks ........ b x 7,500 Ibs ...... L5,000 Dbs
 

- 0.80 m dia. tanks .................. 
18 x 5,000 Dbs ...... 90,000 Dbs
 

- Depth weirs .. .......................17 x 6,250 Dbs ...... 106,250 Dbs
 

- Nozzle weirs ........................17 x ......
1,250 Dbs 21,250 Dbs 

- Irrigation nozzles ................ ..4 x 1,250 Dbs ...... 30,000 Dbs 

- 3 1/2" dia valves ................... 6 x 2,000 Dbs ...... 12,000 Dbs
 

6,194,405 Dbs
 

CATCHMENT-HFADWATER CHANNEL
 

- Rectangular channel (1.50 m x 1.30 m) 
- 1,500 m x 1,375 Dbs/m 2,062,500 Dbs
 

SUM-ARY 

R. ......................................................... 
 3,356,525 Dbs
 

R.1-1 ......... 125,218 Dbs
 

R.1-2 ......... 4,580,317 Dbs ......................... 4, 705,535 Dbs
 

8.062,060 Dbs
 

R.2 ........................................................ 
 6,194,405 Dbs
 

CATCHMENT-HEADWATER CHANNEL ................................ 
 2,062,500 Dbs
 

Rounding off ........ 35 Dbs
 

16,319,000 Dbs
 

COST PER HECTARE
 

For the irrigation of 400 Ha ........................................ 40,800 Dbs
 


