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ABSTRACT

These monographs of 74 food and fruit-bearing forest species were prepared under
the auspices of FAQ, by the Tnstituto Nacional de Pesquisas da Amazonia (INPA),
Manaus, Brazil. Besides botanical and vernacular (South American and Caribbean)
nomenclarure and detailed descriptions, the illustrated monographs provide information,

where possible, on the ecology, distribution, nutritional value and main uses of the

species described.



FOREWORD

In many developing countries rural populations derive a significant part of their
food and energy requirements from trees. The variety and nature of food and food
products obtained from trees are not fully appreciated. Many of these fruit-bearing
species occur naturally in foresr environments, and better knowledge of the potential
of these species and of their capacity to contribute to food producticn will enhance
efforts tc conserve forests or wocdlands and make them more productive.

The introduction of forest food and fruit species to agricultural areas and their
poss.ble domestication and improvement through breeding offer considerable possibilities.
not only in the improved nutrition of rural populations but also in economic terms
through the provision of cash incomes from the sale of raw fruits or processed products.

Monographs on forest food and fruit species are a useful aid to government extension
agents, workers and specialists in programmes dealing with forest management and forestry
for local community development, as well as to those interested in the conservation of

natural rescurces.

These species descriptions are the third in a series of three entitled "Food and
Fruit-Bearing Forest Species' covering the major treopical regions of the world. FAD
acknowledges the work of Messrs. D.B. Arkcoll, C.R. Clement and P.B. Cavalcante of the
Instituto Nacional de Pesquisas da Amazonia (INPA), Manaus, Brazil, who prepared the
monographs with the assistance of the technicgk ed®gor, Mr. Philip Willan.
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INTRODUCTION

The Amazon basin, the drainage area of the Amazon river, covers 7 million square
kilometrres and contains one third of the world's remaining tropical rain forest.
Within these forests there is a remarkable diversity of plants - more than in any
comparable rain forest elsewhere in Africa or Asia. Many of these plants have great
promige for food, fibre, fuel, drugs and chemicals.

It is a disturbing fact that the majority of the world's population rely for their
food upon fewer than two dozen plant species. Scientists have realised that this
narrow food base should be widened. Amazonian plants have a great potential as new food
sources. Rubber, cocoa and pineapples originated in Amazonia and have been among the
region's most important contribution to the world's economy. Other species could make
an equally great contribution under cultivation both within Amazonia and elsewhere
in the tropics, However, rapid destrucrion of the rainforest is threatening the
extinction of many species before their potential can be realised. Increased
efforts are needed to conserve and wisely utilize the forest habitat in which these
species occur.

These species monographs with their descriptions and illustrations cover the
natural distribution; forest type and occurrence in natural stands; collection and
processing of edible parts; nutritional value; natural and artificial regeneration and
where possible economic importance. The horanical descriptions and illustrations will
assist in identifying the species and promoting an appreciation of their usefulness — both
factors of immediate interest to the immigrant settler, extension worker and the forest
manager who may not possess the knowledge of ferest species and their uses held by local
inhabitants of long standing.

Many of the species provide a supplement to largely starchy diets based on
subsistence crops. When other means fail local inhabitants can often rely for survival
on the presence of these forest species.

The selection and promotion of species for private growing or community plantations
must always consider the nutritional value of the produce in relation to the needs of
the community. Different parts of the plant will yield more calories and vitamins than
others and national institute nutritioniscts should be consulted on how to incorporate
these plant parts into the diets and needs of the local populations.

It should be remembered that impoverished rural dweilers often do not have the
means to convert food into sophisticated preparatiosns, which may not, in any case, form
part of their normal diet. Fruits or plant products requiring this type of preparation
may not therefore be of much local value unless included in a cooperative scheme which
could organize and finance the necessary processing and thereby provide income opportunities
for local communities. The arrangement of practical courses and demonstrations in this
aspect may form a key part of the species introduction effort, following establishment
of demonstration plots of the various species or the collection of products from natural
food and fruit bearing plants.



ls ACROCOMIA ACULEATA

1.0 NAMES: Family Palmae

Botanical Acrocomia aculeata {Jacq.) Lood (and closely related species).

Synonyms  See notes under ecology and distribution

Vernacular macaya oil, butter tree, Paraguay palm, macaw palm (English);
macatdba, macaiba, macajd, ubd, grou grou, noz do paraguai,
mbocaya, bacaiuva, coco-baboso, coco de catarro (Brazil);
coyol, palma de vino (Central America); corozo (Venezuela);
gru gou, catey (Dominican Republic); mbocaid, cayiete, ocori,
coquito (Paraguay and Argentina); totai, cayara (Bolivia);
palmiste epineux (Martinique); orotaich, mbocaya (Amerindian).

2.0 ECOLOGY AND DISTRIBUTION

Acrocomia aculeata (including closely related taxa) is tolerant of very poor soils
but grows better in more fertile areas. It is very common in savarna regions as it
regsists fire and can tolerate 4-% months drought; it does not iolerate waterlogging. It
does not occur in high forest bhut becomes increasingly abundant in cleared areas in the
humid tropics of the Amazon. It is usually associated with a rainfall of between 1000
and 2500 mm and will tolerate occasional frost. Usually it occurs scattered at densities
of up to 20 trees per hectare over large areas, but can occur loczlly in dense groves
of 100 or more trees.

It and very closely related (probably not distinct) species occur from Mexico to
Argentina. A. aculeata itself was described from Martinique and Dominica; A. lasiospatha
Mart. from the Guyanas; A. totai Mart. from Paraguay and Argentina; A. mexicana Karw.
ex Mart. from Mexico, and numerous other taxa from elsewhere in South America. The genus
is greatly in need of a revision.

3,0 DESCRIPTION

Single stemmed, moderate, spiny, moncecious palm. Stem erect to 15-20 m tall,
often leas, 30-50 in diameter, closely ringed with leaf scars and densely armed with
spines; root system often much greater in diameter than the crown. Ieaves reduplicately
pinnate, c. 20-40 in the crown, grey-green, 3-5 m long, + curved; sheath c. 40 om long,
brown hairy, armed with black spines; petiole to 60 cm long, armed with black spines,
rachis also spiny; leaflets c. 100-120 on each side of the rachis, c. 30=T70 cm long,
3~5 cm wide, unarmed, held in various planes giving the leaf a plumose appearance.
Inflorescence interfoliar, up to c. 150 cm long; peduncle c. 6C cm long, densely armed
with long, black spines; first bract (prophyll) c. 50 cm long, + hidden, bristly and
hairy; second bract to 130 cm, boat shaped, woody, beaked, brown wooly hairy and gpiny,
the immer surface cream—coloured, smooth; rachillae numercus, bearing female and male
flowers near the base, male flowers only near the tip; flowers creamy-yellow, strong
smelling (earthy smell), male ce. 7 mm long, female c. 10 mm long. Fruit rounded, 3-6 cm
in diameter, rarely up to 9 cm, dull green to brown; epicarp smooth, thin, rather hard
but brittle; mesoccarp 3—7 mm thick, green, cream—coloured, yellow or orange, mucilagi-
nous, fibrous, oily; endocarp 3-4 mm thick, blackish-brown, very hard, with 3 pores;
seed rounded, endosperm homogeneous.

Flowering usually occurs towards the end of the dry season; fruiting usually
cccurs between December and May.

440 MAIN USES

The mesocarp pulp is eaten after cutting or chewing off the exocarp. Edible
0ils can be exiracted from both the pulp and the kernels. Trees can also provide palm
hearts and it is also claimed that they may be used to produce a sago-like starch and
palm wine; some tribes use the fruit pulp and others the stem starch and sugar, to make
fermented drinks. Flavour: the pulp is slightly sweel and pleasant smelling but the
micilaginous and oily texture is only attractive ito those very familiar with the fruit.



The mesocarp oil rancifies rapidly, soon after ripe fruit fall from the iree.
They ripen unevenly. (il is usually exiracted with primiative cooking methods or
presses for making soap after fermentation and drying in the sun for a few months.
Pulp and kernel are often extracted together. About 2000t of dried fruit are processed
each year in Brazil and rather more in Paraguay. Fruit are often eaten by cattle who
use the pulp and then pigs who are able to get at the kernel. So they are considered
a useful source of animal food on remote farms. The trunks are used for posts and
buildings and the leaves for forage and fibre for baskets and hats.

Se METHOD OF COLLECTION OF THE EDIBLE PART

Fruit drop te the ground when ripe and rot rapidly due to atfack by saprophytic
fungi. This leads to very high acid levels in pulp oils. Pulp o0il contents are only
high when fruit are ripe and this, together with their uneven ripening and the position
of most bunches deep within the trees crown, mskes harvesiing of many fresh ripe fruit
difficult. So all commercial production depends on very cheap labour collecting mainly
old, rotten fruit from underneath trees. Wild trees with 8 and even 12 bunches have
been reported and eatimates of oil yields of over 5 t/ha have been made. Yields of
40 to 80 kg of fruit from wild trees, giving a potential o0il yield of about 15 kg, are
common. Yields are said to be cyclical, being high every third year.

640 NUTRITICNAL VALUE

Composition varies considerably however a typical fruit weighs 40 g of which 26 g
ig dry matter. The latter consists of 20% exocarp, 34% mesocarp, 39% endocarp and
T% kernel., These comtain 5 to 10%, 56 to 70%, and 55 to 58% oil respectively. Total
0il varies from 16 to 23% of fresh fruit weight and 25 to 34% of dry weight with about
a sixth coming from the kernel. The pulp dry matier has 3.4% protein and there is often
a small amount of sugar and carotenes So the fruit can be considered a good source of
calories and some varieties supply reasonable amounts of vitamin A.

T+0 CULTIVATION AND PROPAGATION METHODS

Seeds germinate well affer six months dormancy and then grow slowly for the first
few years. They start to fruit between 4 and 6 years, depending on soil fertility, and
are about 4m high at this time. No pests or disease problems have heen reported so far
from wild trees. A few very small experimental plantations have been installed, however
trees are commonly lefit when clearing secondary regrowth and this, together with their
ability to withstand fire, has increased their numbers in many areasS.

8,0 POTENTIAL ECONOMIC IMPORTANCE

The fruit of this species has been, and still is in certain areas, an important
item of the diet of scme tribes. It is unattractive as a fruit but high oil content and
potential yields are very interesting. Several research programmes are now in progress
to improve current collection and extraction techniques in an attempt to make hetter use
of the pulp oil. This is about 6 times that of the kernel oil but apart from the
problems of harvesting ripe fruii and aveiding their rapid deterioration, the separa~
tion of pulp from the exocarp and endocarp and oil from mucilage and fibre is difficult
unless the pulp is dry. Rapid blanching, specially developed de-pulpers, enzymic
breakdown of mucilage and solvent extraction have been suggested and are now being
exemined. HResolving these processing problems together with the selection of high
yielding precocious trees with longer harvesting periods and exposed bunches of uniformly
ripening fruit, could lead to a very useful plantation crop over a very wide area too
dry for Elaeis guineensis. The tree's production of stem starch and palm wine also
deserves attention.
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2 ALTRERTTA EDULLS

1.0 NAMES: — Family Rubiaceas
Botanical Alibertia edulis (Le Rich.) A. Richs
Synonyms Genipe edulis L. Hiche
Vernacular puruf, puruizinho, apuruf, marmelada (Brazil)j
goyave noire (French Guyana)

2.0 ECOLOGY AND DISTRIBUTION

Alibertia edulig occurs on nutrient poor oxisols and ultisols of the savamnss,
cerrados, open secondary growth and open forests that are periodicelly flooded but not
waterlogged. Ite rainfall requirements range between 1400 mm to over 3000 mmj the mean
annual temperature throughout most of its range is c. 26°C but it can be as low as
13°C at Acre cr 9.6°C at Bel#m. It has not been found fruiting about 800 ms In parts
of its range it can occur in demsities of 10—20 plants/ha over large areas; it is more
commonly found in densities of 1-2 plants

The species appears to have originated in eastern Amazonia. It is now widely
distributed throughout Amagzonia, from east to west and southwards into Maranhaoc and
Goids states of Brazil and extending northward into French Guyana.

In the Amszonien region there are other edible species of A eduliss A. scuminata
fruits red); A. comcolor (fruits yellow); A. hispida and A. latifolia.
? e

3.0  DESCRIPTION

Medium to large shrub 2-4 m high, rarely a small tree 6-8 m highs; trunk usually
straight with mumercus, opposite and decussate branchesy tap-root poorly developed,
lateral roots extending to a depih of more than 1 m. Leaves opposite, simple; stipules
triangular-acute or -~acumninate, 6-~8 mm long; petiole short; blade oblong-lanceolate,
8-25 em long, 2~10 cm wide, apex acuminate, base cuneate to rounded, margins entire,
subcoriaceous, smooth, glossy dark green above, dull below. Inflorescence: plant
dioecious. Male flowers sessile, 6-8 in the axils of the terminal pair of leaves;
calyx tubular, ce4 mm long, shallowly lobed; corolla salverform, white, c.25 mm long,
sericeus; stamens 4-5, inserted in the upper part of the coroila tube, anthers sessile,
9 mm long, disk reduced, depressed, entire. PFemale flowers subsessile, 1-2, terminal}
corclla 4 times the length of the ocalyx, lobes 4=~5, equalling the tube; ovary ovoid~
.globoge, 6 mm in diameter, smooth, 4~locular with numercus ovules, style exserted from
the corolla tube. Fruit a globose herry 2.5-3.5 (-6) cm in diameter, skin leathery
somewhat rough turning ing smooth, medium brown at maturity, tubwlar calyx persisting;
mesocarp brown, smooth to very slightly gritty, somewhat juicy pulp enveloping numerous
seeds} seeds small, lens-shaped, 4-8 mm long, with fine stripes.

Flowering July to November with a mecond season in some areas from February to
Aprily fruiting August to December and a possible second season from March to April,.

440 MAIN USES

The soft mesocarp is the only edible product. The strong sub—acid flavor is
quite agreeable to most palates and is very similar to the Borojoa patinca of Colombia
which is in & closely related genus. The mesocarp is occasionally eaten freshe However,
usually it is made into a weak Jjuice sweetened to taste.

5.0 METHOD OF COLLECTICON OF THE EDIRBLE PART

The fruit may be collected directly from the bush as it ripens. Because of iis
acidity it can easily last a week hefore becoming over ripe. A S5—year old plant may
produce 60 to BO fruit during the 2 production seasons., A hectare at 5 x Sm spacing
produces enough o supply a large village or small town.



640 NUTRITIONAL VALUE

About 30% of the fruit is usable pulp. No information is availasble on its
nutritional wvaslue but is is thought to be wery high.

70 CULTIVATION AND PROPAGATION METHODS

The seeds germinate rapidly (30 to 50 days) if sown soon after removal from the
fruite Initial growth in the nursery is slow as seed reserves are small. After some
root development it starts to grow faster and may be hardened after 3 months. When the
plant attains 50 cm in height it may be transplanted to the field. Imitial field growth
is rapid if planted with some manmure. The first year may give 1 meter in height although
it then grows less in height than in diameter. Five year old planis may be only 2 to
2¢5 m tall but 1.5 to 2 m in diameter. Fruiting will begin in the second or third year
in the field. No pests have heen observed.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Fruits collected from the wild occasionally reach market. Because of its
agreeable flavour, precocity and good production the puruf would appear to have some
potential. For it to he developed extensive germplasm collection is necessary to find
fruit with good flavour and a higher percentage of useable pulpe. Agronomic and agro-
industrial research will also be necessary to take this species beyond its present semi-—
wild, occasional-use status.
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3. AMBELANTA ACIDA

1.0 NAMES: TFamily Apocynaceae
Botanical Anmbelania acide Aubl.
Synomyms Ambelania sagotii Muell. Arg.
Ambelania tenuiflora Muell. Arg.
Vernacular pepino~-do-mato (Braszil, Amazonia); paraveris,
quienbiendent (FTench Guyana) .

2.0 ECOLOGY AND DISTRIBUTION

Ambelania acida occurs on moist, sandy clay soils with a thick humus layer or in
semi—flooded areas a¥ an understory shrub or small tree of the open high rain forest or
high secondary vegetation known as "capoeirao". It is widely dispersed, generally
present as isclated individuals but can occur in densities up to 3-4 plants/ha.

The pepino—do-mato is native to Amazonia, meost frequently found in the estuary,
but with a2 somewhat disjunct distribution within the northern part of the Amazonian
region, with some penetrations into the Guyanas.

3.0 DESCRIPTION

Small shrub 1-3 m high or small tree up to 7 (=10)m; monopedial, trunk straight,
slightly tapering towards the apex, bark thick, soft, lenticnlate, and when cut emits
copious, white, viscous latex; branches opposite, relatively thin and almost horigzontal,
forming a suvbpyramidal crown commencing half way from the ground; root system shallow,
horizontal. Leaves opposite, arranged in 2 opposite rows, simple; stipules absent;
petiole 1-2 om long, grooved; blade elliptic to oblong-lanceclate, up to 24 cm long,
8.5 cm wide, apex shortly acuminate, base acute, margine entire, membraneous, lateral
nerves T-24, parallel, delicate, inconspicuous. Inflorescence axillary, corymbose,

3-4 em long, 2-10 flowered. Calyx lobes 5, ovate—acute, l.5-2.8 mm long, 1-2 mm

wide; corolla white, tube narrow, 10-15 mm long, lobes 5, 10-12 mm long, 2-2.5 mm wide;
corolla white, tube narrow, 10-15 mm long, lobes 5, 10-12 mm long, 2-2.5 mm wide;
stamens 5, inserted in the upper half of the tube; ovary 2-locular, ovules numerous.
Fruit an oblong-ellipsoid berry 10-12 cm long; resembling a cucumber (Cucumis sativus),
yellow when ripe, mesocarp sweet, slightly acid, seeds numerous, dark brown. fﬂowering
Auvgust to October, with intensive flowering in September, occasionally some plants
flower in December; fruiting begine in January.

#.0 MATN USES

The edible part is the fleshy mesocarp, about 1 to 1.5 om in thickmness. The
flavor is sweet, slightly acid, and agreeable. Before eating the fruit should be skinned
and placed in water for a few minutes to remove the milky juice. The fruits of Ambelania
acide are frequently consumed fresh, sometimes they are used to make salad mixed with
other fruits. Some people cook the fruits before eating them.

There is information that the fruit is used as a remedy against coughing.
According to Pio Correa (1974) the fruit contains 80% edible oil.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

The fruit may be collected directly from the tree when it becomes yellow. The
yield is relatively small, considering that a tree produces only 15 to 20 fruits each
Crops

6.0 NUTRITIONAL VALUE

No informaiion is awvailable.
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70 CULTIVATION AND PROPAGATION METHODS

The pepino—de-mato is known only in the wild and there is no information concerm-—
ing ite cultivation. The only known way of propagation is by means of seeds, dispersed
by forest animals. No information is available on the growth.

8.0 POTENTIAL RCONOMIC IMPORTANCE!

It may not be possible to attain short-term satisfacltory results with research
on Ambelanias acida as a marketable fruit, but at long or medium—term, agronomic studies
on cultivation and selection to increase fruit preduction could warrant its commerciali-—
zation. Despite the usual scarceness of the pepino-do-mato in local markets, this fruit
is well known and reported as an excellent food.
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Plate I11. Ambelania acida (Aubl.py
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da ANACARDIUM GIGANTEUM

1.0 NAMES  Family Anacardiaceae
Botanical Anacardium giganteum Hanc. ex Engler
Vernacular cajui, cajuagu, caju-da—mata, oloi (Brazil, Tiriyé Indians).

2.0 ECOLOGY AND DISTRIBUTION

Anacardium giganfeum occure maeinly in the nonflooded areas of the rainforeat but
may sometimes be found on the high flood plains where the soils are only briefly water—
logged. It prefers clay soils but is not restricted to them. It thrives best in regions
receiving about 2000 mm amnual rainfall snd with a mean amnual temperature of 289°C. The
species has not been found above 300 m.

The cajui is native to Amazonia and probably originated in the eastern part. It
is now widely dispersed throughout the whole of the Amazon region, reaching the Guyanas
in the north, Maranhao in the east and Mato Grosso in the south. The trees are quite
common in Pard, especially in the estuwary, in the lower Tocantine and Bragantins regions.
It is also important to the indians in the Tumucumague National Park, along the Paru de
Qeste river.

The genus Anacardium containsg over two dozen species most of which are found in
Brazil. Only A. microcarpum and A. occidentale have edible fruit, besides A. giganteum.

340 DESCRIPTION

Large, forest tree, 25-30 m high; trunk straight, up to c.l m in dismeter, bark
thick, slightly rough; crown wide; root system large and deeps. Ieaves alternate, simple
clustered at the branch tipsj stipules absent; petiocle up to 1.5 cm long; blade obovate,
up to 20 cm long, 12 cm wide, apex rounded, base cuneate, marging entire, cocriacecus,
glabrous. Inflorescence a spreading, terminal panicle, the mumerous secondary and
tertiary branches arising at 90°; flowers fragrant. Calyx lobes 5, ovate-lanceoclate,

2 mm long, 1 mm widej petals 5, greenish-white or pink, turning red, oblong-lanceoclate,
6-7 mm long, 2 mm wide, reflexed at anthesis; stamens 8 in male flowers, 1(=2) fertile
with filaments 7-8 mm long, remainder shorter and sterile; ovary obliquely avoid, ovules 1,
style robust, subulate. Fruit a kidney-shaped drupe 2.5 om long with a resinous mesocarp
and attached to and slightly immersed in an enlarged, reddish, succulent pedicel (false
fruit) 7 om long, 5 cm in diameter.

Flowering November to February, when the rains are begimming; fruiting Detember to
April, the rainiest period in Amazonia.

4.0 MAIN USES

Both the kernel and the enlarged peduncle (pseudofruit) are eaten as with the
common cashew. The kernel resembles a Small cashew rmt and the acid-sweet red pseudo-
fruit has a very pleasant smell and taste reminiscent of strawberries. The pseudofruit
ig used more than the mut, the latter roasted, and the peeudofruit fresh or as a juice.
The Tiriyd indians from the Tumicumague also ferment the Julce to prepare a drink mixed
with cassava, very appreciated.

The wood is sometimes used for interior building but is not considered to be of
high value.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

Rips fruit are collected off the ground rapidly as they ferment fast. Yields:
trees often fruit profusely but no details are available.
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6.0 NUTRITIORAL VALIIE

The pulp is very moist and succulent having less than 10% dry matter. Being seeet,
it provides scme calories and will probably be a gocd source of vitamin ¢ like
A. occidentale. The kernels are a rich source of fat, czlories and protein.

Te0 CULTIVATION AND PROPAGATION METHODS

This epecies is rarely cultivated and so little information is available.
Propagation is only by seeds which germinate rapidly in 6 to 8 days. Ducke (1939) reports
gsome cultivated trees fruiting when small. An individusl tree in the garden of Museu
Goeldi fruited after 15 years when it was 20 m tall.

8.0 POTENTIAL ECONOMIC IMPORTANCE

The slow growth of the tree and late fruiting hinders the potential of this
attractive fruit. It might be worth grafting good varieties onto precocious A. cccidentale.

The tree is pretty in shape and colour with a Christmas tree appearance when
fruiting, so it might make a useful ornamental.
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5e ANACARDIUM OCCIDENTALE;

1.0 JAMES: PFamily Anacardiaceae

Botenical Anacardium occidentale L.

Vernacular caju, cajueiro (Brazil); cashew, cashew-nut, cashew-apple
(English); cajuil, maranon (Spanish); Acajou (German);
acajou 3 pomme, anacardier, noix d'acajou, pomme d'acajou
French); jocote maranon (Guatemala, Honduras, El Salvador);
merey (Colombia, Venezuela); caju, casu (PeruS; cashu, palu di
cashupete, kasjoe, cashew, cherry (Dutch West Indies); kas joe,
boschkas joe, mereke, orvi (Surinam); balubar, kasui
(Philippines); caju-gaha, mundiri-marem (Sri~Lanka)j kaju,
hidglibadan (India). ’

240 ‘ECOLOGY AND DISTRIBUTION

Anacardium occidentale prefers deep, fertile, sandy soils but will grow well on
most soils except pure clays or moils that are otherwise impermeable, poorly drained or
subject to periodic fleooding. It grows well under a wide range of tropical and sub-—
tropical climates but is sensitive t0o low temperatures and freezing. It occurs under a.
wide range of rainfall conditions, from 500 to 4000 mm per armum, and according to
Peixoto (1960), warm, humid climates favour normal growth and development. The cashew
possesses considerable drought resistance and can grow on denuded hill slopes where no
other form of viable cultivation is possible. The most favourable altitudes are from
0 to 500 m, although limited production is possible at altitudes of 1000 m.

The cashew is a native of tropical America and there is z strong indication that
its centre of origin is the coastal strip of northern and north—eastern Brazil. It was
introduced into India and probably Africa in the 16th century and is now found cultivated
or naturalized in many tropical areas and on the numerous islands of the Pacifice. It is
cultivated in practically every country on the American continent. There iz an estimated
population of 50 million adult trees in northeast Brazil alone and it is suggested that
this population would be even greater were it not for cutting for fuel or destruction by
bush fireg. The largest plantations and spontaneous stands are to he found in Africa,
eapecially Mozambique, and India.

300 DESCRIPTION

An evergreen shrub or tree up to 15 m highi trunk usually tortuous and poorly
developed, with looge branching, some lower branches rooting when in contact with the
ground and sometimes resulting in large thickets. Ieaves altermate, simple,. clustered
at the branch tipsj stipules absentj petiole 1-3 om longj blade broadly obovate to
oblong-obovate, 6-25 cm long, 5~15 cm wide, apex obtuse, rounded or emarginate, base
cuneate or rounded, margins entire, subecoriaceous, glabrous, lateral veins 9-17 pairs
arranged almost at right angles to the midrib. Inflorescence a spreading, terminal
panicle 10«25 cm long, bearing male and bisexual flowersj female and asexual flowers but
with an abundance of male flowers have been reported by Alves (1971). Calyx lobes 5y
lanceolate to oblong—ocvate, 4-5 mm long, 1-2.2 mm wide; corolla greenish-white, red
within, petals 5-6, linear-lanceclate, 7-13 mm long, 1-1.7 mm wide, reflexed at anthesisj
gstamens T-10 in male flowers, 1-2 fertile with filaments 6-9 mm long, remainder sterile
and filaments 2-3 mm long; ovary in bisexual flowers obliguely obovoid, ovules 1, style
gstout, 4 mm long. Fruit a greenish-yellow bean— or kidney-shaped drupe — 3-5 cm long
with a resinous mesocarp and attached to an enlarged pedicel (false fruit) 6-8 cm long,
4.5 cm in diameter, yellow or red and with a somewhat spongy, Jjuicy flesh when mature.

In the Amazon region flowering commences towards the end of the rainy season in
May or June, bearing only male flowers &t first, bisexual flowers appearing afier some
weeks; fruiting according to Calzavara (1973) varies from place to place in accordance
with the dry season, in the coastal region of Brazil from September to December and
from July to October further inland. The true fruit (drupe) attains its full size a few
days after fertilization, the false fruit (pedicel) requiring 3 months to develop and
mature .
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440 MATN USES

There are two food products of the cashew: the peduncle or pseudo-~fruit whicéh is
yellow or red, and containe an abundant sweeit-astringent juice with a pronounced aroma
and excellent flavour if consumed within three days of harvesting (the flavour aliers
after this period if the fruit is not properly stored under refrigeration). The edible
part of the fruit, or nut, is the embryo, which is whitish in colour and practically
cdourless, with a sweet flavour reminiscent of the European chestnut or the hazelnut.
Various producte can be made from the cashew, the two best—known and most important
being the pseudofruit end the mut. The former may be used 885 a natural fresh fruit or
as jelly, compote, syrup or dried, either alone or "crystallized" with sugar. It is,
however, best lnown and most commonly commercialized in the form of natural juice. The
pasteurized and filtered juice produces a non—alcoholic home-made drink known as
"eajuina", which is much appreciatede Through fermentation & fine, delicious wine
may be obtaineds The other product of the cashew, the mut, is considered more importamt
due to its widespread accepiance and demand in the international market. The nuts,
after roasting and processing, may be consumed alone, and are traditionally served as
appetizers. They are also widely used in the bakery industry as a complement or filling
in cakes, sweets and other products containing chocolates. The nut can be transformed
into flour for ples with & high concentration of protein, or can be processed to produce
an edible oil of high gquality. The shell of the nut produces a caustic oily resin kmown
as "cardoil® or "cashew nut 0il" which is widely used in industry for the production of
varnish, plastics, electricel and thermal insulation, brakes, insecticides and a range
of other products.

In addition to the products already mentioned which come from the peduncle, nuk
and pericarp, the cashew produces a gum resin (cashew-gum), which exudes from the trunk.
It has properties similar to gum arabic, for which it is a perfect substitute in book~
binding, with the advantage that it protects against insect attack. This resin,
dissolved in water iz a home remedy against severe coughs. The bark from the trumnk and.
branches is frequently used to make a solution which is used for swelling and throat
irritation. The bark contains 3 to 5% tamnin and is employed in the tamming industry.
The wood is white and of good quality, but, given its tortuous and twisted growth habit,
can only be used to make small items.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

The harvest is done manually and requires a certain amount of care when the fruits
are well ripe. It i sometimes necessary to use short ladders to reach all the fruits.
The fruits may be picked slightly before fully ripening, which makes it easier fo handle
them without damage.

6.0  NUTRITIONAL VALUE
The peduncle or pseudofruit contains approximately 86% juice, with 6.76% protein.

The composition of 100 grams of juice, according to Dutra (cited in Peixoto) is as
follows:

water S HS ISP LIBUEDGIEIEIIEE S 808'

sugar AEsINNININEIEINBIIBERI RS B.ng
fat tsssssassssessbaatsdanae 0-39 mg
calcium sseseoacscnsaseancanncas 18.00mg
phOSphOI'uS csacssnsnsesssnssssss 11.00 mg
iron WssscRsBRNRRRRNRIRGERBERY 3-00mg
protein sasstBsTEcENNRASRERBIRERES 0-271118

Rahelo measured the level of vitamin C and tannins in green and ripe cashew and
concluded that the mature fruits bhave greater content of vitamin C (4.224) and lesser
content of tamin (1.622). Due to the high level of vitamin C and other components,

the cashew has an excellent reputation in nutrition. R. Braga claims that weak, thin,
exhansted or rheumatic people flock to the natural stands of cashew on the beaches of
Sergipe during the summer in order to consume cashews in all of the available forms.
When these people leave the area they are strong, well-fed and appear to be transformed.
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Thus the cashew has a reputation as an excellent tonic and reconstituent. Feijao (1960)
states that the nut, in addition to being nutritive, is endowed with invigorating pro-
perties and is efficient in treating impotence, weak minds, etc., and that the fruit,
which is also invigorating, is a diuretic and aids in digestion.

70 CULTIVATION AND PROPAGATION METHODS

The cashew i8 a plant of relatively easy cultivation. @Qiven its hardiness it
does not require special or expensive treatment and is adapted to low fertility soils
as long as they are well drained. Propagation is basically accomplished from seeds,
although vegetative reproduction from cuttings can be practised with some success, with
the advantage of avoiding inbreeding problems within a stand. Spacing within plantations
depends on a number of factors. For homogeneous plantations, spacing of 5-6 m is
recommended, provided that protection of the so0il from excess insolation is taken care of.
Greater spacing, for example every 10 m, permits interplanting with other, short-cycle
crops, such as maize, potatoes, beans, etc.. In general terms, to form a plantation of
cashews from seed, the first step is the selection of seed from vigorous, healthy, produc-
tive plants. The largest and best formed seeds available on such trees should be chosen to
to ensure vigorous seedlings. Before planting it is advisable to place the nuts in water
for three days, which will permit germination two or three days later (Peixoto, 1960).
If this is not done, germination will be delayed until the 15th to 20th dey after planting
(Calzavara, 1970). Experience indicates that individual recipients should be used for
planting, and that these should be placed in the shade. The recipients should be made
of material which decomposes easily so that they may be placed directly in the soil
without damaging the roots. Two or three seeds should be placed in each recipient. The
recipient should contain a mixture of earth with manure, and, if possible, a little ash.
The seeds should be planted with the largest part uppermost at a depth of 3 cm. The
holes for the final planting of the seedlings should be 40 to 50 cm wide and deep
containing a good mixture of rich soil, preferably mixed with cattle or chicken manure.
The best time to transplant is the rainy season (December to June in Amazonia), after
the seedlings are about 50 cm tall. At this time seleciion should be made among the
seedlings, leaving only the most healthy and vigorous. To protect and conserve humidity,
mulch should be placed around the base of the seedling. Although a hardy wild plant, the
cashew responds very well to culture technigues, such as weeding, at least at the initial
phage of growth, pruning of branches below 1 m height, and thinning. 1In rich soils or
those chemically fertilized the cashew grows rather rapidly, reaching up to two meters in
height in the first year. In open areas with plenty of space, growth is primarily
horizontal, and the width of the canopy of the tree may be twice the height. The cashew
begine to produce commercially by the third year after planting, increasing gradually
wntil the tenth. According to Calzavara (1970), production per plant is estimated at
70 to 80 kilos (peduncle and rmt), of which 10% of the weight ig nuts. Peixoto (1970)
cites one adult tree of 12 to 15 years of age as having produced more than 4000 fruits
with a total weight around 60 to 80 kilos. Johnson (1974) reports datz for the produc~
tion of nuts alone, stating that the majorify of references estimate a preduction of
5 to 20 kilos. The Experimental Station of Pacajus, Cearf, has 13 selected trees under
study which have an average ammual production of 17.4 kiloss. One tree at this station
produces 48 kilos of nuts per year according to Pudine (1967) and Parente et al.
{cited in Johnson).

Although its resistence is well-known, the cashew sometimes falls viectim to
plagnes and diseases. Insects kmown as "white flies" (Aleurodicus cocois) damage the
leaves; the "fruit beetle" (Hoplopyea 8p.) attacks the peduncle when green; the "drill"
or larva (Anthistarcha binocularis) attacks the end of the branches, diminishing
flowering. Of the diseases, the most severe is "antracnose", which is caused by the
fungus Colletotrichum gloesporioides which attacks the leaves, flowers and fruits.
These diseases have greater incidence during prolonged rainy seasons.
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8.0 POTENTTIAL ECONOMIC IMPORTANCE

Domestic and international demand for cashew products is great. These products,
including the nut, juice from the peduncle, and oil from the pericarp {cardoil) have
large acceptance in the international market when they come up to the quality demanded.
From what can be perceived, this demand, at least for nuts, still has & growth potential.
It is necessary, therefore, to amugment the plantations of cashew "until we have cashew
nut harvests which are abundant and regular enough to supply industry, to satisfy the
domestic demand, which will always grow, and to satisfy the overseas market, whose
capacity for absorption is difficult to predict”. (Peixoto, 1960).
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6. ANANAS COMDSUS

1.0 FAMES: Family Bromeliaceae
Botanical Ananas comosus (Le) Merril
Synonyms  Bromelia ananas L.
Bromelia comosa L.
Ananasgsa gativa Lindley, nomen.
Ananas sativus (Le) Schultes
Ananas ananas (Le) Voss.
Vernacular pineapple (English); abacaxi, ananas (Brazil); pomme de pin
French); pina (Spanish); pina de agua, pina azucerada
El Salvador); pina blanca (Colombia).

2:0 ECOLOGY AND DISTRIBUTION

Ananas comosus is & cultigen not known in the wild. It prefers light, permeable
goils rich in organic matter, with a pH between 5.5 and 6.0, although it will also grow
in heavier, poorer, more acid soilsj bad drainage will inhibit growth. The pineapple is
very resistent to drought and grows best with an annwal rainfall between 1000 and 1500 mm
but will grow well with as little as 600 mm or as much as 2500 mm. Fruit quality is
poorer in areas of excessive rainfall unless fruiting occurs during the dry season.
Favourable temperatures range from 219to 289C; temperatures in excess of 32°9C will result
in leaf damage due to excesgive transpiration. It is susceptible to cold, growth
stopping at temperatures below 209C. The most favourable altitudes for growth are below
400 m3 it may grow bub not fruit at 1000 m.

The species appears to have originated in south—central South America, in an area
circumscribed bu 159 to 30° South and 40° to 50° West. This includes southern Brazil,
northern Argentine and Paraguaye. Others argue that the area should extend further north,
perhaps to include the southern fringes of Amazonia.

From its centre of origin the pineapple was distributed in pre—Colombian times |
throughout tropical and subtropical America. By the time of the arrival of Colombus it
had spread to central America, Mexico, the Caribbean, all of Amazonia and norther South
America. Buropeans distributed the pineapple around the world, to central and especailly
south—eastern Africa, Madagascar, India, Indonesia, Malaya, the Philippines, Papua New
Guinea and Australia. In many of these countries it has become an important crop and in
some cases has escaped into disturbed habitats.

The genus Ansnas is very small and includes only 4 species besides the A. comosus;
these are: A. bracteatus (Lindl.) Schultes; Ae fritzmuelleri F.C. Camargo;
K. erectifolius LeBe Smith; A, anenassoides (Bake) L.Be Smith.

3,0  DESCRIPTION |

A semi-perennial, herbaceous monocotyledon, up to 12 m high and crown spreading i
for 143~1.5 m in diameter; stem very short to nearly absent; root system mainly )
superficial, extending beyond the crown, except in very dry regions or in very sandy
soils, where the roots will mainly extend vertically. Ieaves congested, spirally
arranged, in either a right — or lefthanded 5/13 phylliotaxis, arising from an apical
meristem from which the inflorescence later developes. Ieaves long, grooved, sword—
shaped, the upper and lowermosi being shorter and broader than those in the middle,
margins spiny, semi spiny or smooth, depending upon the variety, upper surface smooth,
medium green with greyish to reddish hues with a dull to almost brilliant sheen, lower
surface light green or with a silvery-whitish sheen. Vegetative buds occasionally .
develop in the leaf axils, especially amongst the shorter leaves immediately below the
inflorescence and are used for vegetative propagation. Inflorescence an unbranched,
strobiliform, elongated spike crowned by a dense tuft of foliaceous bracts; flowers
100-200, bisexual, sessile, each in the axil of a bract. Sepals 3, reddish to yellowish,
fleshy; petals 33 stamens 6, in 2 planes; ovary with 3 carpels, ovules 14-20 per loculus, |
gtyle with 3 stigmas. Fruit a syncarp formed by the ovaries coalescing with each other
and with the bracts and axis to form a fleshy, compound fruit, crowned by a dense tuft
of foliaceous bracts, known as the crown, which can also give rise to a new plant,
occasionally forming a multiple crownj seeds rarely formed.
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In central Amazon flowering during the dry season, July to October; fruiting from
October to January, but with some fruits of inferior quality being found throughout the
year,

4.0 MATN USES

The edible part of the pineapple is the juicy pulp formed by the walls between the
fruitlets and the parenchemous tissue of these, a8 well as the fleshier external part of
the central stem. The juicy sweetl acid pulp has a distinctive aroma and flswvour that has
become a basis for comparison. Acidity ranges between 3,5 and 4,3 pH with a Brix level
between 11 and 19. In regions that produce pineapple the ripe fruit is generally used
fresh, cut in slices or chunks or made into a juice. For all of these uses the tougher
part of the central core and the fruit skin are removed. Proceszed products include
jellies and preparations similar to mermelade, chunks in syrup, canned juices that are
made from the pulp, skin and central core, fruit salads suger crystalized chunks, wine
and the remsins can be made into animal ratione.

5.0 METHOD OF COLIECTION OF THE EDIBLE PART

The precise timing of the harvest will depend upon the finel utilization of the
fruit. For industrial uses the fruit is normally collected ripe, while for the fresh
fruit market it should be collected in such a way as to have it ripen upon arrival at
the market. If flower induction is forced by chemical means the harvest may occur within
15 days, if not it may extend over 2 months. Because of varying fruit maturity the fruit
mist be collected by hand. Pecking methods for fresh fruit depend upon the destination.
In Brazil yields vary between 10 and 35 tons/hectare, while in Australia there are
reports of 25 to 50 tons/he and in Hawaii 60 to 80 tons/ha have been attained.

6.0 RUTRITICNAL VALUE

The pulp contains about 85% water, 13 to 15% carbohydrates including fibre,
Oed to 0.9% protein, 0e2% fats and oils, 0.04 esh which contains 17 to 40 mg/100 g
calcium, 8 to 19 mg/lOO £ phosphorus, 0.5 to 1.2 mg/lOO g iron, 1 to 2 mg/lOO g sodium,
146 to 344 mg/100 g potagsium and 13 mg/100 g magnesiume

It also contains 70-170 Uel. vitamin A, 0.09-0.21 mg/100 g thiamin, 0.03 to
1.06 mg/100 g riboflavin, 0.2 to 0.6 mg/100 g niacin and 17 to 40 mg/100 g ascorbic acide
The pulp contains about 52 to 123 ca.lories/loo g« The pineapple is a good source of
energy and some vitamins, especially vitamin C, but a poor protein source, thus its
nutritional value i® rather low.

Ts0 CULTIVATION AND PROPAGATION METHODS

The pineapple is vegetatively propageted becanse the few meeds take a long time
to develop to the fruiting stage. The vegetative parts used come from 4 parts of the
plant: 1, the crown, which gives good size fruit, but take longer to fruit arid are more
susceptible to root rot; 2. slips from immediately below the fruit, which give uniform
fruit and take less time to produce; 3. side slips from the region above but near to the
trunk which take the least time to produce; 4. side slips from the trunk which vary
greatly in size and consequently in reaching production, and also fall over easily.

The =lips are dried in the sun for about a week, the lower, smaller dried leaves are
removed; =2lips that show any disease problems are eliminated, disinfected with insecti-
cides and fungicides, stock for quarantine purposes for 2 to 3 months to verify the
absence of gomosis. The slips can then be field planted at varying spacings, normally
in double rows, at a density of 13.000 to 77.000 pla.nts/hecta.re depending upon the variety
used, fertilization, soil type, natural rainfall and irrigation, and fruit size desired.
The pineapple requires large quantities of potassium and nitrogen for good growth and
production. The first harvest will occur between 18 and 24 months afiter planting,
depending upon variety, vegetative material used, fertilization and spacing. In Brazil
there are mumerous pests, some of the most serious are fungal, including Fisarium sp.,
Ceratocystis spe, Phytophtora sp., or insects including scale insects, fruit borer
{Thecla basildes (Geyer, 1337).
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840 POTENTIAL ECONOMIC IMPORTANCE

The world market for pineapple can still be expanded, especially for fresh fruit.
Private research has supposedly developed several excellent table pineapples but they
have not been marketed, so that publioc research groups will have to redo this worke.
Other limitations include finding and developing disease registant germplasm, a project
that seems to be well started in Brazil, and better, more economical packing methods, so
ag to reduce coste when exporting.



Plate VI. Ananas compsus (L}. Merrill
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T ANNONA MONTANA

1.0 NAMES: Family Armonacese
Botanical Armona montana Macf.
Synonym Armona marcgravii Mart.
Vernacular araticum, araticumacu (Brazil); mountain soursop {English)j
guanabana cimarrona (Cuba)i guansbana (Peru, Venezuela).

2.0 ECOLOGY AND DISTRIBUTION

Amnona montana occurs in the lowland humid tropics in secondary forest, abandoned
as well as cultivated farmland and in some city backyards. It is capable of growing on
relatively poor clay oxisols provided there is good drainage; its climatic regquirements
are an anrmal rainfall of 2400 mm and en anmual temperature of 26°C.,

The species is believed to have originated in the Amazon basin, its natural distrie
bution is now obscured through cultivation and the species is now widely distributed
throughout the lowland humid tropics of the Americasg.

3.0 ‘DESCRIPTION

Tree up to 10~15 m highj trunk stralght, bark smooth, dull grey at first, becoming
rough and fissured with age; branches ascending, the crown at first forming an inverted
cone, hecoming spreading and spherical at maturity due to loss of apical dominance. Root
system extensive and superficial, extending well beyond the diameter of the crownj young
plants with strong tapreoot but it is not known whether this persists. Leaves aliternate,
simple; stipules absenti petiole short, up to 1 cm long; blade elliptic to elliptic—
lanceolate, 10-25 cm long, 4~8 cm wide, apex rounded and shortly acuminate, base rounded
to cuneate, marging entire, glabrous, glossy dark green above, duller and paler belowe.
Flowers solitary, on the younger parts of the branches, bisexual. Calyx small, green,
lobes 3, triangular, 5-6 cm long; petals 6, in 2 whorls of three, fleshy, outer 4.5=5.5 cm
long, 3¢5 om wide, strongly thickened to ¢. 5 mm at the apex, imner petals up 1o 4.5 cm
long, 2.5 cm wide, concave and more or less closed when in flower and regulating the
entry of pollinating beetles; stamens numerous, up to 6 mm long, forming a compact [
ring around the gynoecium, the pollen in tetrads held together by a viscous substance;
carpels numerous, each with 1 ovule and a contracted styles. Fruit a syncarp, composed of
many united carpels, spherical to ovoid, up to 26 cm long, 15 cm in diameter, weighing |
up to 4 kg; epidermis dark to yellow—green, with many short, fleshy spines lying over
the carpels; pulp white to yellow, with & soft, fibrous and mucilaginous texture and
strong aroma; seeds l.5 cm long, 0.7 cm wide, yellow-brown,

Flowering April tc September and pollinated chiefly by beetlesj fruiting July to
Septenmber.

4.0 MATH USES

The abundant fleshy pulp surrounding the seeds is eaten. Although the strong
aroma iz relatively agreeable, in most cases the flavour is poor, being slightly sweet
and acid. Occasicnal trees produce better fruit with a more agreesble flavour. They
are normally consumed with a fair io heavy measure of sugar as a juice or fresh fruit
after the extraction of the geed; which are bhitier.

5«0 METHOD OF COLIECTION CF THE EDIBLE PART

Some varieties have fruit which start to turm a yellowish green when ripe, although
most will remain green and must be felt to determine if they are starting te soften. The
fruit are then hand harvested by breaking the peduncle. A 5 year old tree may produce
35 fruit of about 1 kilogram each. Some mature trees (i 20 years) have been observed 4o
produce more than 100 fruit.
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6.0 NUTRTTIONAL VALUE

No information is available on the chemical and physical composition of the
Araticum, although it is probably similar to the soursop (_A. muricata Ls), which it
strongly resembles in many weys. Its mutritional value would appear to be as low as
that of the A. muricata.

7.0 CULTTVATION AND PROPAGATION METHODS

Germination of fresh seed is rapid (3 to 6 weeks) and relatively good (60 to 80%)
when sown in sand beds. Initial growth in the nursery is vigorous, with the young plants
attaining graftable size in 4 to 6 months. A. montana has been used as & rootstock for
A, muricatas Planted in the field growth is vigorous and conmtinues strongly for at least
[ yearg. Fruiting starts after 2 yeare in the field and is guite good (35 fruit) by the
fifth years The trunk borer of the genus Cratasomus attacks the trees, but the tree's
vigour appears to be reduced only slightly, if at all. The fruit are also atiacked by
various borers (Diptera, Iepidoptera and Coleoptera.) although to a2 lesser extent than
the soursop (Ae muiricata).

8.0 POTENTTAL ECONOMIC IMPORTANCE

The average Araticum would appear to have little or no economic potential, except
ag a root stock for soursop (g. miricate} and other Anonaceae. However, there are some
varieties that have fruit with an agreeable taste and good size which might be worth
collecting and evaluating.
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B. ANNONA MURTCATA

1.0 NAMES: Family Anmonaceae

Botanical Annona muricata L.

Synonyms  Annone bonplandiana Kunth
Annona cearensis Barb. Rodr.
Annona macrocarpa Werkl.
Guanabanus muricata (L.) Gomez

Vernacular soursop, guasnabana, durian blanda (English); gusnibana,
guanaba, zapote agrio, anona, catoche, catuche (Spanish):
cachiman—-€pineux, corossel, corosselier, corossol épineux,
gappadillo, ancne (French); anona, flaschenbaum,
sauerapfel, stachel anone, stachliger (German); zuurzak
(Dutch); araticu-ponhé, coragdo de rainha, graviola,
jaca de pobre, jaca do pard, anona espinhosa, pinha azeda,
anona, curassol (Brazil).

2.0 ECOLOGY AND DISTRIBUTION

Annona muricata prefers deep, well—-drained, fairly rich loam soils but will also
do reasonably well on deep, well-drained, nutrient poor oxisols in forest areas receiving
more than 1200 mm rainfall per annum, where the dry seasons do not exceed 3 to 4 months
- type "A" climate according to Koppen's classification. It is sensitive to low tempe-
ratures, failing tc produce fruit at altitudes above 1000 m or where there are any cold
periods during the year.

The species is reputed to have originated in the humid tropics of the Caribbean
and northern South America and was later widely distribuled by the Amerindians into most
of the Americen humid tropics. Shortly after the Spanish conguest the soursop was widely
distributed around the humid tropics of both the 014 and New Worlds.

The genus Amnona has many edible or marginally edible species: A. cherimola Mill.;
Ae reticulata L.j 4. squamosa L.; A. diversifolia Saff.; A. purporea Mog. & Sessé;
Ao aurantiaca Barb. Rodre; A. cacans Warmsj A. coriacea Mart.; 4. crassifolia Mart.;
A. furfuracea St. Mill; A. longiflora S. Wats.; A. nutans Fries; A. paludosa Aubl.;
A. salzmannii D.C.; A. scleroderma Saff.; A. spinescens Mart.; A. spraguei Saff.;
« testudinea Saff. and A. vepertonium Mart.

3.0 DESCRIPTION

Tree 5-10 m high; trunk straight, bark smooth, dull grey or grey-brown, later rough
and figsured; bramches at first ascending with the crown forming an inverted come, later
spreading and the crown at maturity spherical due to loss of apical dominance. Root
gystem extensive and superficial, spreading beyond the diameter of the crowm although
shallow rooted; juvenile plants have a strong taproot which is eventually lost. ILeaves
alternate, simple; stipules absent; petiole up to 0.8 om long; blade oblanceolate,

10-16 cm long, 5=8 cm wide, apeX acuminate, base attenuate, margins entire, dark glossy
green above, paler and duller below with fine, not prominent lateral nerves. Flowers
solitary, usuwally in the area of the 2nd and 3rd previous flush of growth, bisexual.
Calyx with 3 triangular lobes; petals yellow, 6, in two whorls of 3, outer peials larger,
cordate with pointed apex, 4-5 cm long, 3~4cm wide, thick and fleshy, inner petals
thinner, concave within with finger-nail shaped base, not opening widely and restricting
entry of the pollinating beetles; stamens numerous, shield—shaped, united below, anthers
parallel and opening longitudinally; carpels numerous, overtopping the stamens, each with
1 ovule. PFruit a syncarp composed of many united carpels elliptic to ovoid, 14~40 cm
long, 10-18 cm in diameter and weighing up to 7 kg, often asymmetric due to incomplete
fertilization of the ovules; epidermis dark, often shining, dark green with short,
fleshy spines covering each carpel; pulp white, fibrous and juicy. Seeds dark brown or
black, up to 2 cm long, 0.7 cm wide, reputed to be toxice.

Flowering mainly in Avgust to Janwary; fruiting June to November, although sporadic
flowering and fruiting can occur all year round in favourable conditions.
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4.0 MAIN USES

The abundant, fleshy pulp surrounding the seeds is eaten. The soursop's strong
agreeable odour heightens appreciation of its delightful sweetish, sub-acid flavour.
Some authors claim that the odour is reminiscent of pineapple but that the flavour is
unique and best when well ripened. The fruit is most widely used for the preparation
of a refreshing juice, but is also used asan ice—cream flavouring, purfe, ingredient
in fruit salads and to make jelly. Occasionally it is eaten as a fresh fruit but this
ig not its hest mode.

5.0 AMETHOD OF COLLECTION OF THE EDIBLE PART

The fruit is generally harvested as it starts to soften, this point giving the
best results for post harvest quality. However, as the fruit perishes easily, this
method does noi permit the shipment of fresh fruit over any great distance. A S5~year
0ld plant may produce between 10 and 50 frnit, depending upen pollination efficiency
and mutrient status. Hand pollination has proved effective in improving fruit
productions

6.0 NUTRITICNAL VALUE

The soursop is 83% water. One hundred grams of fresh pulp contains 1.0% protein,
0.4% 0ils, 1.1% fibre, 0.6% ash and 14.9% other carbohydrates. There is also 26 mg
ascorbic acid, 5 mg vitemin A, 0.07 mg thiamin, 0.05 mg riboflavin, and 0.9 mg niacin.
The soursop appears to be & reasonable source of calories and contains some vitamin G.

T.0 CULTIVATION AND PROPAGATION METHODS

Germination of fresh seed is rapid (2 to 4 weeks) and generally good (60 to 90%).
Initial growth is rapid on a good substrate, with the young plants attaining graftable
size in 4 to 6 months. Patch budding of several types have given good results on
Ao muricate and A. montana rootstock in most localities. A. glabra will occasionally
give a dwarfing effect. A. reticulata and A. squamosa occasionally give good results
as rootstocks. Planted in the field initial growth can attain 2 meters in the first
year, remaining strong thereafter although height will not increase so fast, giving
way to lateral growth. Fruifing is precocious, generally starting in the second year,
although too heavy application of nitrogen has inhibited fruiting in some cases. In
the Caribbean region the soursop is heavily attacked by Colletotrichum =ppe. and in the
Manaus, Brazil region, a Pellicularia spps is serious. The trunk borer, Cratasomus spe.
is & serious pest as are many fruit borers in the lepidopteras, Coleoptera and Diptera.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Because of the fruit's flavour the soursop would appear 10 have excellent poten—
tial as an export or local crop, with potential markets in the USA and Europe for good
quaelity juices and some other products. However, pcllination, agronomy and the development
of high quaelity, high production varieties needs researchs Pollination bioclogy and its
relation to flower structure should permit increased yields. Insect and disease problems
are serious limiting factors in many areas, especially in the Americas. The selection
of high quality varieties with low fibre and flavours directed towards export markets is
necessary.
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9. ANTROCARYON AMAZONTCUM

1,0 ‘WAMES: Family Anacardiaceae
Botanical Antrocaryon amazonicum (Ducke) BeLe Burtt & AWe Hill
Synonym Poupartia amazonicum Ducke
Vernacular jacalacd, fruta—de—cedre, cedrorana, taperebd cedro,
taperebd-acu, cedro (Brazil).

2.0 ECOIOGY AND DISTRTBUTION

Antrocaryon amagonicum is a rare tree of the primery forests of the humid and
high terra firma. It prefers clay soils but will adapt readily to sandy soils if there
is little competition. The annual rainfall in the area where it cccurs is from 1600 to
2000 mm, with a mean annual temperature of 27°C. It has not been found at altitudes
above 100 ms Although rare, it is widely dispersed in the lower canopy. In some areas
it has become & semi-pioneer of secondary growth, occuring in small stands of 3 to 5,
obviocusly the result of spontaneous growth from abandoned seeds.

The genus Antrocaryon like Poupartia in which it was originally placed, is an
01é World genus and jacaiacd is the only known representative in the New World and was
firat discovered by Adolpho Ducke in 1922. It is only known from Brazil and occurs in
the lower Amazon basin near Obidos, Parf and in the estuary of the Amazon river. It
has recently been found in cultivation and semi-naturalized in the region of southeast
of Belem, Pari.

3.0 DESCRIPTION

4 medium to large, deciduous tree up to 30 m high; trunk fregquently swollen,
especially near the base, bark strongly fissured, as in "cedro", Cedrella odorata, hence
the common name; branches few, long and orientated sharply upwards and forming an open
crown; superficial roots few, long and voluminous, no information available on taproot.
leaves alternate, compound, stipules absent; rachis, including petiole 20-30 cm long in
young plants, less in older; leaflets 2-3 pairs with an odd, terminal leaflet, broadly
ovate, up to 12 cm long, 7 cm wide, apex rounded and shortly acuminate, base rounded.
Inflorescences mele or female, no information as to whether they occur on the same tree.
Female inflorescence a terminal or subiterminal raceme or panicle up to 12 cm longj
flowers H—merous; pedicels 2-4 cm long; sepals ovate, united at the base, petals yellow,
ovate, 3~4 mm long, staminodes 10, inserted on a disc, ovary with 5 loculi and 5 short,
stout styles. Male inflorescence larger, up to ¢ 20 cm long; flowers with 10 stamens
ingerted on a crenate disc, ovary rudimentary. Fruit a somewhat flattened drupe c 4-5 cm
in diameter, skin yellow, mesocarp fleshy, juicy and enveloping the hard, woody endocarp
containing 5 loculi and seed.

Flowering Janmary to March during the rainiest months; fruiting May to July.
4.0 MATN USES

The mesocarp is the part consumed. The flavour is mildly acid but very pleasant,
reminding one of Spondiag lutea, the Taperebid. The pulp may be consumed fresh but it is
nost often made into juice or used as ice—cream flavouringe It has also been used to
meke a rather special alecoholic beverage.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

The fruit fall when ripe and should be collected immediately to avoid competition
from wild and domestic animals. However, the fruit should be stored for 2 to 3 days to
allow a perfect ripening of the flavour. No informstion is availeble on yields although
it is reputed to be = poor producer.

6.0 NUTRITIONAL VALURE

About 30% of the fresh fruit is usable pulp and about 80% of this is water. No
anglysis has been done on its chemical composition. No information is availahle sbout
ite nmutritional value.
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70 CULTIVATION AND PROPAGATION METHODS

The seeds will germinate in 20 to 25 dmys, if scarified before sowing soon after
being teken from the memocarp. In these conditions the germination percentage is usually
quite highs In the first two years growth is rapid. Later growth continues vigorous
but not quite &s rapid.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Given its excellent flawvour the jacaiacd appears to have some potential as a
flavouring for ice—cream and popsicles, and perhaps as & fruit juice. However, because
of poor production extensive germ plasm collection and sgronomic studies are needed to
find a high producing system.
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Plate I1X. Antrocaryon amazonicum (Ducke) B.L. Burtt and A.W. Hil.

wag

I 1 = 1. Leaves
2. Fruit
3. Stone

2 — lLeafless tree
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10. ASTROCARYUM ACULEATUM

1.0 NAMES: Family Palmae

Botanical Astrocaryum aculeatun G.F.W. Meyer

Synonyms Astrocarym tucuma Martius
Astrocaryum aureum Griseb.
Astrocaryum princeps Barb. Rodr.

Vernacular star nut palm (English); tucum&, tucum verdadeiro, tucum do maté
tucum do mato, tucuma—agu (Bra211), tackoeman, waran,
amana {Surinam); hericungo (Peru); chambira (Colombia);
tucumou (Guyana).

2.0 ECOLOGY AND DISTRIBUTION

Astrocaryum aculeatum is exceptionally tolerant of poor, degraded soils and can
withstand periods of drought for a few months in areas receiving over 1600 mm rain each
year. It ig usually found in secondary forest and will invade savanna and pasture land,
where it appears to be guite fire-resistant. It will grow at densities of up to 50 trees
per hectare, but is usually less gregarious.

I+ is common in west and central Ammzonia, where it may have originated; elsewhere
it has spread through the whole of Amazonia, Guyana, Peru, Colombia and Pard and Mato
Grosso in Brazil.

A. volgare Mart., A. muramurd Mart., A. javari Mart., A. ayri Mart. and about
A0 other poorly described members of the same genus deserve more attention from economic
botanists.

3.0 DESCRIPTION

Tall, single-stemmed, monoecious, spiny tree palm. Stem erect, to 25 m tall,
ce 30 cm in diameter, bare of leaf sheaths, clearly ringed with leaf scars, and in the
younger parts armed with whorls of black spines 1-10 cm long. Igaves usually 10-15 in
the crown, reduplicately pinnate, held + erect and gently curving, 4-5 m long; leaf
base + sheathing, densely black spiny and greyish hairy; petiole c.l.5 m long, black
splny, rachis c¢. 3.5 m long, Spiny as the petiole; leaflets c¢.100 pairs grouped and held
in different planes, linear, 60-100 cm long, 3—4 cm wide, dull dark green on upper
surface, grey—-white beneath, the margins spiny. Inflorescences up to 2 m long; peduncle
c.50 cm long; prophyll mostly obscured by the leaf sheaths; 2nd bract very large,
+ thick, c. 2m long, acute, armed with long black spines; rachis c. 1.5 m long, bearing
500-300 rachillae 30-40 cm long; rachillae bearing 1~5 female flowers in the basal c. 10 om
and inumerable minute, densely packed male flowers along the remaining length. Male
flowers c. 4 mm long, with cream-coloured sepals and petals and 6 stamens with purple
filaments and white anthers. Female flowers cream-coloured, c. 15 mm long, Fruif
usually l-seeded, + globose or broadly ellipsoid, 4=-6 cm long, 3-5 cm in diameter, green
turning yEIIOthrown, often 200-400C in the infructescence or even up to 10003 epicarp
smooth, hard; mesocarp 2-5 mm thick, fibrous, oily, orangey-yellow; endocarp very hard,
woody, black, 2-3 mm thick, with 3 star-like pores; endosperm homogeneous, with & central
hollow filled with fluid.

Flowering occurs hetween March and July; fruiting usually occurs between January
and April, though a few fruif may be found throughout the year.

4.0 MAIN USES

The thin pulp is gnawed off the stone after cutting off the skin with a sharp
knife. The flavour is typically bitier ard nutty but may be sweet. The texture is often
fibrous and pasty to oily, to very oily. Most newcomers find them repulsive until one
of excellent quality 18 tried. The taste is acquired and most locals adore them so
they are one of the most expensive i1tems in the Manaus market. This is surprising as consi-
derable effort is needed to peel them and get at the very thin (2 to 3 m usually) layer of
pulp. The kernels are too hard to be considered edible. However, over 8000 t of tucum
kernels are collected from several Astrocaryum spp. in the wild and processed for edible
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0il and socap each year. The residue makes 2 useful cattle feed. A juice is made from

the pulp of A. vulgare Mart. and palm hearts have been exiracted commercially from

A. jauari Mart. The wood is black, fibrous, extremely hard and flexible and is used

by Amerindians for making bows. Strong long spines are used for arrow and dart points.

A very high quality twine is made from the fibre of young leaves and ie used for sirong
fishing nets and hammocks. About 100 tons of tucum fibre from this palm and A. ayri Mart.
are processed each year in Brazil.

540 METHOD OF COLLECTION OF THE EDIBLE PART

Bunches are pulled down with a hooked stick soon after the first fruit ripens
and falls. Fruit muet then be left about 3 days in sacks to ripen completely and for
the pulp to soften slightly. They must then he eaten within 3 or 4 days after which
they start io dry and rot where bruised. Bunches weigh 10 to 30 kg and there are usually
2 or 3 but occasionally up to 5 on each tree. A typical tree produces about 5C kg of
fruit per year in the wild on poor soile It is interesiing to specualie what yields
might be achieved with modern management, fertilizer and selectiom.

6.0 ¥UTRITIONAL VALUE

Fruit vary in weight from 2C to 100 g although most weigh about 45 g« As the
pulp varies considerably in thickness it accounts for 13 to 35% of the fruit weight with
an average of 25%. Dry matter contents are around 50% with a range from 31 to 85%.
There is 6 to 16% protein (average 9%) and 17 to 75% oil (average 55%) in the dry matter.
The fresh pulp contains 3.5 mg of carotenﬁ/iOO g although more must exist in very orange
varieties. A« vulgare Mart. has been shown to have 31 mg/100 g. Kernel and shell each
account for approximately 30% of the fruit weight. Kernels have 57% dry matter with 37%
0il. The most oily fruit found so far had 21% pulp oil plus 6.4% kernel oil as a % of
fregh fruit weight. High o0il contents make the fruit an excellent source of calories.
It also has useful amounts of protein and vitamin A.

7.0 CULTIVATION AND PROPAGATION METHODS

. Seeds germinate very slowly from 8 months to 2 years even when free of their hard
shells. This long dormancy can probably be reduced by a heat treatment and the precise
conditions are now being studied. Initial growth is very slow with plants reaching a
height of 50 om after 2 to 3 years. Plants are not thought to fruit in the wild in less
than 8 years when 5 to 6 m tall. They tolerate and may like sirong shade when small. |
All collection is from wild trees and although not cultivated, people leave them when
clearing secondary regrowth. No pests or diseases have heen noted but wasp nests and
termites are common on the trunks.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Although wild trees are common and already exploited for their fruit pulp, kernels
and fibre, this species deserves much more attention. As can be seen from the data on
composition, there is 3 times more o0il in the pulp than in the kernel of the hest variety
examined. This, together with the ability o exploit exhausted soils and apparent freedom
from disease, suggest that it should be grown as an oil crop. Selection for oily varieties
with thicker pulps, longer harvests, faster growth and precocitiy is needed to justify
intensive plantations. Even if these characteristics camnot be found it would be worth
the direct seeding of gsome of the wvast areas of savamma and abandoned or poor pasture in
the Amazon, to provide cheap o0il with little input in 10 years time. Selection for better
table fruit with sweet nutty flavour, medium oil, low fibre and thick pulps is needed to
expand local markets.
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Plate ¥. Astrocaryum aculeatum G.F.W. Meyer

1 - Mature palm tree
2 — Fruit whole and section

3 - Fruit on sale in a market
in Brazil
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11. BACTRIS GASTPAES

1.0 NAMES: Family Palmee

Botanical Bactris gasipaes Kunth

Synonyms Guilielma speciosa Martius
Guilielma gaspaes {Kunth) Bailey
Bactris speciosa (Martius) Karsten

Vernacular peach palm, pewa nut (Trinidad); pupunha (Brazil);
pe jibaye (Costa Rica); chontaruro (Ecuador); gachipaes
Venezuela); macanilla, cachipay, chontaduro e chonta
Colombia): pejwao (Peru).

2.0 ECOTOGY AND DISTRIBUTTON

Baciris gasipaes is rarely found in regions with more than 2 to 3 months summer
drought and above 1000 m in the Andeg. Growth is best in everwet conditions with tempe-
ratures well above 20°C. It will grow on poor sandy acid soils or heavy clay oxisols
unless waterlogged. It can grow at considerable densities.

Wild specimens have been reported from the low eastern slopes of the Colombian
Andes, in east Peru and northwest Brazil, but its distribution has been s¢ much affected
by man that it ig difficult to be certain whether plants are truly wild. It is now
spread throughout tropical South America and Central America.

Related species: B, major Jacge; B, minor Jacq.jGe microcarpa Huber = B. dahlgreniana
Glapeman; B. matogrossensig Barb. Rodr.; B. maraja Mart.; B ferruginea Mart. )

340 DESCRIPTION

Moderate, cluetering, spiny monoecious palm. Stemps in clumps of up to 15, reach—
ing heights of up to 25 m, 10-30 cm in diameter, usually very densely spiny, very rarely
unarmeds Leaves reduplicately pinnate, c. 10-25 in the crown, 3 m long; sheath usually
densely spiny; petiole to 1 m long, densely spiny, deeply chamneled; rachis to 2 m long,
densely spiny; leaflets c. 120 each side of the rachis clustered in groups of 3~7, held
in different planes, the largest to 60 cm long, 3 cm wide, dark green, often covered in
short bristles. Inflorescences interfoliar, to 80 cm or more long; peduncle unarmed,
ce 50 cm or more long; first bract (prophyll) hidden by leaf sheaths; 2nd bract large,
boat~shaped, c. 50 cm long, sparsely armed with short spinesj rachis to 30 cm long,
bearing 25-40 rachillae, 20-30 cm long, densely covered with intermingled male and female
flowers} female flowers opening before the males, receptive for c. 24 hours only; flowers
at anthesis vimited by weevils and other beetles in large numbers, feeding on the mals
flowers and on swollen pustule—~like bodies between the flowers. Prnit 1-7 cm in diameter
when mature, very variable in shape, but usually + peach-shaped; epicarp green turning
yellow, orange, brown or red, speckled with black-linES; mesocarp dry and starchy or
moist fibrous or oily, thin to very thick; endocarp woody, 3~pored; seed 1-2 cm long,
endosperm homogeneous.

Parthenccarpic fruit sometimes present. Poor fruit set is due to poor pollination,
drought and other factors. Pruiting mey occur when the aerial stem is very shorit, but is
much delayed on poor scils. As the stem grows taller, fruiting becomes more seascnal.
Potentially 25 fruit bunches per stem can be produced each year, but 5-15 is more usual.
Typical bunches weigh 3}~T kg; exceptionally they may weight up to 20 kg.

Main fruiting season in Manaus runs from December to March but varies from
cultivar to cultivar.

4.0 MATN USES

The fruit forms an important item of the diet in certain areas of the westerm
Amazon, the Colombian Pacific coast and Costa Rica. Nomadic tribes are known to return
long digstances to abandoned settlements to collect fruit at harvest time. The mesocarp
of the fruit is usually eaten after boiling for an hour or more and peeling off the fibrous:
epicarps The texture is generally mealy but may be soggy, oily or fibrous. The flavour
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is bland especially in the preferred slightly green and immature stage but may be strong
and bitter later. It is enhanced by prolonged cocking in heavily salted water which can
induce an attractive sweetness due to mild hydrelisis of the starch present. Cultivars
with flavours and texture similar to potato and maize have been found. Starchy types are
most common in the western Amazon, Colombia and Costa Rica and are often eaten as a
cocktail snack with a mayonnaise filling. O0ily varieties are more common and popular

in the mid Amazon and often leave a thin layer of o0il on the surface of the cooking water.
However most of the oil is so well absorbed by the starch that its extraction by

primitive means is difficult and pressing has not been observed.

The leaves may be used for thatching and the hardened stems of old trees are used
for long bows and also make attractive black floor slabs.

540 METHOD OF COLLECTION OF THE EDIBLE PART

Harvesting becomes progressively harder as bhunches form higher up the tree and
stems are frequently cut when they reach 15 m. Prior tc this bunches may be cut down
with knives on long poles although some indians can climb the dangerous spiny stems with
ropes and ingenious x shaped sticks lashed to their feet. Trees are planted at 1 &
to 2 m for palmheart production and harvested initially at about 2 years of age and the
regrowth at subsequent yearly intervalse.

6.0 RUTRITICNAL VALUE

Composition varies enormously: 19 to 93% mesocarp, 18 to 66% dry matter, 3.1 to
1447 % protein, 2.6 to 61.T%h 0il, 1.8% ash, 1.6 fibre and 33.2 to 80.8% starch in the
mescocarp dry matter. Nutritional value is conseguently good in terms of energy but
limited a3 a protein sources Carotenoid levels vary from O to 7O mg/lOO g of fresh
mesocarp so that some are extremely rich sources of vitamin A. Ozxalate crystals are
commonly found especially in and just under the epicarp. The importance of these and
a report of an alkaloid (pupumharine) are as yet unknown. O0il composition is similar
to that of the African oil palm and the amino acid profile leooks reasonably balanced.
Some indian tribes also ferment a slurry of the crushed fruit to a thick aromatic
beverage smelling somewhat like peaches. Flours, gruels, and sweets are also made.
Kernels may be eaten after cracking the thin shell between the teeth. They are like
sweet coconut in flavour but often very fibrous in texture. The palm produces goed
flaVOuged thick and tender palmhearts that are a rich source of protein {30% of dry
matter).

740 CULTTVATION AND PROPAGATION METHODS

Propagation is usually by seed® that are easily stored in polythene bags and will
germinate in 1 to 3 months in these bags or in sand. {Jermination may however take up to
18 months in some cultivars. Unfortunately, desirable characteristics have not yet been
segregated and much inferior fruit can be produced. Some degree of segregation has
however been achieved for dominant starchy types and recessive spineless gtems by some
indian tribes in certain areas of the western Amazon. Vegetative propagation of side
shoots is difficult but possible, however the number that can be produced is limited.
Tigsue culture should be a promissing technique for cloning in the future. Seedlings
are ready for transplanting in 3 to 6 months and are able to tolerate several weeks of
drought at this stage. Growth is slow in the first 6 months in the field and then
becomes exiremely rapid especially if adequate fertilizer is applied. Responses to
heavy applications of W, P, K, and Mg are large on the pcor oxisols of the Manaus
region. Precociocus fruiting at 1 to 2 years has bzen encountered although 3 to 4 years
ig more normal. Resistance to pests and diseases is marked. Mites, scale ingsects and
defoliating lepidopteran larvae attacks have not been of economic importance, however
it has proved necessary to spray againgt a fruit boring weevil and Anthracnose
(Collitotrichium sp.). Various birds and animals are also troublesome. Phyllosticts BDwy
Cercospora sp. a crown roi, a lethal root rot and bacterial wilt have been observed
occasionally. Trees are being iested in plantations and are then usually planted at
about 4 to 5 m and only one stem developed. This czn be cut when tooc high for harvesting
and replaced by another. Wider spacing is needed if several stems are allowed to
develop at the same time.



T

8.0 POTENTIAL ECONOMIC IMPORTAWCE

The fresh fruit is a very common item of the diet and is actively marketed in the
areas in which it is grown, generally by small-holders with 10 to 100 trees. Its value
as a staple item of the diet suggesis that it should be widely distributed across other
areags of the humid tropiecs. Fresh fruit last sbout a week after harvesting so some form
of preservation is needed for further storage. Canned fruit have been test marketed in
Costa Rica but are probably not yet interesting and exotic enough io gain wide markets
but there is much room for improvement and product development. There are however
excellent prospects for commercializing palm hearts and several thousand hectares have
now been planted for this purpose in Costa Rica. Rapid growth and regrowth together with
good flavour and a lack of oxidative browning make this palm an outstanding source.
Experimental yields of 1.5 t/ha have been obtained but costs are high and may not compete
with wild collection in Brazil. As this becomes more and more expensive and quality
control becomes more important, plantations can be expected to dominate new markets in
the future. BSpineless stems will make harvesting easier.

Fruit yields on solitary trees have been as high as 250 kg and yields of 30 t of
bunches per hectare have been claimed for small areas. Initial results from young planta—
tions tend to confirm this high potential especially once high yielding trees have been
segregated. Combining these with those of high oil content locks and exciting prospect
for the large vegetable oil market. Higher protein, starchy, exiracted meals could then
be used for animal rations. Combustible o0il and alcchol from the starch offer another
future prospect as an energy crop. Selection programmes are now underway in a number of
countries to explore these prospects and alesc obtain better fruit for table use and flour
production.

High yields, the enormous variasbility and the potential mentioned above, make it
the most exciting species of the region. Finding dwarf varieties to solve the harvesting
problem and the segregation and combination of desirable characteristics are the most
urgent research needs.
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Plate XI. Bactris gasipaes Kunth.

W 1 — Mature palm trees

2 -= Fruit whole and section

3 — Fruit on sale in a market
in Brazil




< 4o

12, BACTRIS MARAJA

1,0 NAMES: Family Palmae

Botanical Bactris maraja Martius

Synonyms Pyrenoglyphis maraja (Martius) Burret
Bactris brongniartii Martius
Pyrenoglyphis brongniartii (Martius) Burret
Bactris pallidispina Martius
Pyrenoglyphis pallidispina (Martius)} Burret
Guilielma tenera Karsten
Bactrig tenmera (Karsien) H.A. Wendland
Bactris rivularis Barb. Rodr.
Pyrenoglyphis rivularis (Barb. Rodr.) Burret
Bactris piscatorum Drude
Bactris strictacantha Burret

Vernacular marajd, marsji-rana, marajé-ag¢u, tucum bravo, tucum—mirim do
do fruto doce {Brazil); chontilla, nieja, niejilla, tand
{Spanish).

2.0 ECOLOGY AND DISTRIBUTION

Bactris maraja comprises many ecotypes which has resulted in the extensive synonymy.
In the Brazilian northeast it prefers higher well-drained plateaux with nutrient poor,
sandy to heavy clay soils, with 1000 to 2000 mm rainfall and a dry season of 4 1o 6 months.
In Surinam it is most often found in flood plains of rivers where, though the drainage is
not good, soil fertility is better. ‘In both areas it occurs within forest and in cleared
areas. 1t may ococur in densities of 20 to 50 clumps per hectare, but uwsunally at much
lower densities, e.g. 0.1 clump/ha.

The species occurs in the northeast of Brazil, the Amazon basin, and parts of
Bolivia, Peru, Colombia and the Guyanas. Tt probably originated in northern tropical
South America.

See Bactrie gasipaes for related species.

30 DESCRIPTION

Mcderate, clustered, spiny, monoecious palm. Stems erect, 4-8 m tall, 3-10 cm in
diameter, densely armed with + flattened black spines 1-9 cm long borne in whorls between
the leaf scars; internodes 7-16 o long. Ieaves reduplicately pinnate, c¢. 7=10 in the
crown; sheath 30-40 om long, densely armed with short spines c. 1 cm long and much longer
brown spines, the sheath margins fibrous; petiole 40=60 cm long, deeply charmelled, the
lower face very denmely—armed with spines 3-7 cm long, mixed with much shorter spines;
rachis 100~210 cm long, armed a8 the petiole}; leaflets 25-40 each side of the rachis,
clustered in groups of 2-7, held in different planes giving the whole leaf a plumose
appearance; leaflets 40-80 cm long, 3-6 om wide, dark green above, paler beneath, the
veins armed with short black spines. Inflorescence interfoliar, to c¢. 75 cm long,
peduncle 25-45 cm long, densely armed in upper part with prickles; first bract (prophyll)
short 15-25 cm long, sparsely armed or unarmed, hidden among leaf sheaths} second bract
25-50 cm long, boat-shaped, armed with short spines; rachillse 20-40 in number, 20-30 om
long bearing spirally arranged, intermingled male and female flowers. Male flowers
yellowish, soon falling after the inflorescence opens. Female flowers c¢.4 mm in dia~
meter. Pruit at maturity rounded or somewhat depressed, c. 1=2.5 cm in diameter,
purplish black, briefly beaked; epicarp smooth; mesocarp thin, white, juicy; endocarp
ce. 1 mm thick, woody with 3 pores; endosperm homogeneous.

Flowering occurs from November to January in Surinam, earlier in Brazil; fruiting
extends from March to May.
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4.0 MAIN USES

The fibrous Jjulcy mesocarp is the part consumed. The mesocarp has a semi-sweet
somewhat acid flavour that is guite agreeable. Because there is little pulp the fruit
is mostly consumed by children, fresh. The thinner trunks may be cleaned and used as
walking canes.

5.0 METHOD OF COLLECTION OF THE EPIBLE PART

When the fruii are ripe the bunches are pulled from the tree. Occasionally they
will then be sent to market where the bunch is sold entire. Some trees may produce 4 to
6 bunches of up to 5 kg each.

6,0 NUTRITIONAL VAIUE

¥o information on composition is. available. Nutritional value would appear t8 be
resiricted to the provision of some calories.

7.0 CULTIVATION AND PROPAGATION METHODS

¥o information is available. Usually the marajd is not planted, rather it is left
standing when clearing the land.

8.0 POTENTIAL ECONOMIC IMPORTANCE
The tree, although heavily spined, is ornamental. There is little demand for the

fruit. The smell stature of this species may be useful for crossing with B. gasipaes fo
reduce its height.
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Plate XII. Bactris maraja Martius

1 — Mature palm tree, left along roadside after cutting
Conceicdo de Angina, Para, Brazil

surrounding forest.
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13. BERTHOLLETTA EXCELSA

1.0 NAMES: Family Iecythidaceae
Botanical Bertholletia excelsa Humb. & Bonpl.
Synonym Bertholletia nobilis Miers
Vernacular Brazil nut, para naut (English); noix du Brésil (French);
castanha do pard, casianha do Brasil (Brasil).

2.0 ECOLOGY AND DISTRIBUTION

Bertholletia nobilis is generally found in the warm, wet, lowland rainforest;
it is also common in drier regions of transitional forest receiving only 1500 mm annual
rainfall and with a noticeable dry period of 4 to 5 months. It is extremely well adapted
to the heavy clay and low fertility oxiscls and ultisols of the region but is not very
tolerant of waterlogging. Dispersed groups of 50 to 100 trees are common, with indivi-
dual trees often a kilometer or more apart; densities of 0.1 to 2.5 trees/ha have been
recorded in forest inventories.

The species is now widely spread throughout much of the Amazon region, obscuring
its precise centre of origin. Major areas of wild collections are in the southeast,
centre and southwest of the Amazon; trees are also found in both the southern and
northern Amazon and in the Guyanas.

Related species: Lecythis usitata Miers

3.0 DESCRIPTION

A large tree to 40-60 m high; trunk often reaching 2 m in diemeter and occasio-
nally over 4 m round in crosg—-section, very straight, oftern for 20 m or more, bark grey-
brown, 1.5 cm thick, resinous, with deep, narrow, longitudinal fissures, reddish
internally; open crown globose or umbrella-shaped, 10=20 m in diameter, ofien emerging
10-20 m above the forest canopy; seedlings and adult trees with deep, strong tap-root
which may penetrate 3 m or more in heavy clays. Ieaves alternate, simple; stipules absent;
peticle 2—6 cm long; blade oblong to elliptic, 17-45 cm long, 6.5~15.5 cm wide, apex
rounded and acuminate, base rounded, margins wary, leathery, coppery to bright green,
glabrous, veins prominent, especially below. Inflorescence terminal or axillary panicles
10-20 cm long; flowers 10-40, subsessile, bisexual, globose, 2-3 cm in diameter. Calyx
envelops the flower except for a narrow glit at the apex, lobes subcircular—concave,
c¢s 15 mm ilong; petals 6, yellow or cream, oblong, c. 30 mm long, curved over a thick,
receptacle disc; stamens numerous, short; ovary inferior, 4-~locular, ovules 4 or more per
loculue, style short. Fruit a large, functionally indehiscent, woody capsule (pixidium),
"globose, 8-15 cm in diameter, weighing 500-1500 g; pericarp hard, woody, c. 1 cm thick,
surrounded by a barklike pericarp; seede 5-25, angular, 3-T cm long, with hard, woody
coat and thin, adhering testa, tightly packed within the fruit, kermel white, nutty
texture.

PFruiting November to August, 14 months after flowering.
4.0 MAIN USES

Large quantities of fruit are collected from the wild for local consumption and
for export. Nuts are removed with difficulty, by hacking out of the very hard fruit with
an axe or machete. A large amount of nuts are exported from Brazil each year, mainly to
Europe and the USA. Shells are difficult to remove with a knife or crackers and the trend
is to increase the marketing of kermels that have been separated industrially. The process
usually invelves careful drying fellowed by a quick steam treatment which separates the
kernels and softens shells, so that manual cracking becomes easy. This also has the
advantage that rotten nuts, often contaminated with Aflatoxin, can be eliminated. Kermels
are eaten raw, toasted or used in confectionary, often as a substitute for other nuts
and grated coconut. A milk can be made from the kermels and is used in remote regions.
Poor quality and waste kernels can be used for oil! and soap production when enough are
available and prices are low. The oil becomes rancid rapidly. The flavour is reminiscent
of coconuts when the nuts are very fresh and they only develop the well known Brazil rmt
flavour after drying and oxidising slightly.
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The wood is of good quality being straight grained, easy to work (density of
0.6 to 0.75 g/cm3), medium texture and lustre, with a light reddish brown heartwood
and greyish sap wood. It takes a good smooth finish. Trees are being increasingly
logged in many areas inspite of a Brazilian law which prohibits this because of the
value of the fruit. Pruit pericarps are used for fuel and sometimes carved for sale
in curio shops. The bark has been used for fibre production in remote regions and is
also used in folk medicine for liver problems,

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

The large heavy fruit fall dangerously from a great height when ripe. Agoutis
can chew through the woody pericarp and disperse some seed. PFruit are collected
beneath trees usually within a few weeks of falling and are carried off for opening.
Nuts are often stored and transported under precarious conditions for many weeks before
drying, hence an Aflatoxin problem has arisen. Aspergillus spp. are able to slowly
penetrate moist nuts so an attempt is being made by producers to improve the speed of
collection and subseguent storage conditions. Dry nuts will store for a year or more
in good conditions { 70% R.H.). Sixteen-year—old irees produce 30 to 50 fruit and
mature trees usually 200 to 400, zlthough a yield of over a 1000 fruit has been reported.
Fruiting is said to be heavy irn aliernate years only.

6.0 NUTRITIONAL VALUE

Nuts represent about & third of the fruit weight and consist of half kernel and
half shell. Kernels have 28% moisture when fresh and this falls to below 10% on dry
storage. Dry nuts contain 63 to 69% o0il, 14 to 17% protein, 4% fibre and 3% ash. So
they are & good source of calories and protein. The latter is only slightly inferior
to casein in nutritional value and.is a very good source of sulphur amino acids.

Because the species is able to extract nutrients from very poor soils there have been
reports of dangerous accumulation of selenium and radiocactive minerals in nuts from trees
growing on soils rich in such elements.

T-0 CULTIVATION AND PROPACATICON METHODS

Seeds may take from 6 months up to 2 or 3 years to germinate unless their shells
are well scarified or removed. This can reduce germination time to as little as 20 days.
Lightly shaded seedlings grow to about 50 to 80 cm in the first year with as much as a
metre of taproot. G owth continues at the rate of about a metre per year for 5 years and
then slows a little with age. Werty—year—old trees are typically 20 m tall with a DBH
of 0.5 m and 60-year—old trees 25 m by 0.8 m. Pruiting starts at 12 to 16 years in the
forest and as soon as 8 years old if well managed in the open. Grafted treez (Forkert)
fruit is about 6 years, although a record of 4 %—years has been reported. Trees are
very hardy and healthy although rodents and leaf cutting ants have attacked seedlings and
Cercospora blight iz sometimes seen, especially in older leaves. All commercial produc-
tion is from wild trees as the few, small, known plantations yield poorly. This is
probably due to the combination of poor pollination by wild bees away from their hetero-
gereous forest habitats and nutrient exhaustion of poor soils. Some new reforestation
plantations are now being installed by logging companies planting at 20 to 30 m in 10 m
wide lines cut in almoet virgin forest. There are also some attempts to use the species
in peoor pagture, initially as a shade tree and eventually as a replacement.

8.0 POTENTIAL ECONOMIC IMPORTANCE

This species is extremely important tc the economy of the Amazon region with many
poor rural people depending partially on wild collection for their livelihood. It is
also important in the rural diet and a common item in local markets. The export market
of about 45,000 t per year is largely satisfied by Brazil with some nuts coming from
Bolivia, Peru and Venezuela. International markets are relatively stable depending on
the availability and price of other nuts, which they can frequently replace. However,
local prices can fluciuate widly due to storage and over collection in some years. One
can expect the market for deshelled kernels to expand as they avoid the problem of
cracking and appeal more to¢ the confectionary industry and consumer.



Plantations might create a social problem but would allow better guality nuts to
be produced once the problems of pollination and fertilization have been overcome.
Prospects for using the species in reforestation projects are gcood and the production
of a valuable biproduct nut, during the 40 or more years needed, is obviously attractive.
Some people feel that this might lower the cost of nuts toc the point that they can be
extracted to produce an edible oil and an animal ration. Selection for rapid growth,
high production and kermels that separate from shell more easily, are research priorities.
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14, BOROJOA SORBILIS

1.0 NAMES: Family Rubiaceae
Botaniczl Borojoa sorbilis (Huber) Cuatrec.
Synonyms  Alibertis sorbilis Huber
Thieleodoxa sorbilis (Huber) Ducke
Vernacular puruf—grande (Brazil).

2.0 ECOLOGY AND DISTRIBUTION

Borojoa sorbilis occurs on well-drained, nutrient poor, clay oxiscls and ultisols
as an understory element of the high forest of the terra firma. The arnnuwel rainfall
varies from c. 2000 mm in the eastern part of its range to c. 2800 in the western part,
with a mean ammuel temperature c. 269C. It has not been recorded above 300 m. There
are no records of its density from inventory records, however, it is fregquently found
in backyards.

The species appears to be restricted to the southwestern Amazon basin, where it
probably originated. It is confined to the watersheds of the Madeira, Purus, Jurui,
Javar{ and upper Amazon rivers as well as other minor tributaries of the upper Amazon
between Madeira and Peru, thus ranging through 211 of southern Amazonas as well as parts
of Rondonia, Acre and Peru.

Related species: T, stipulares and T. verticillata.

3.0 DESCRIPTION

large shrub or small tree 4-5 (~10) m high; trunk up to 10 cm in diameter, sub-
angular or slightly fissured, bark thin, light brown; no information on the rocot system.
Leaves opposite, simple; stipules persistent, triangular, 2 cm long; petiole 1.5-3 cm
long; blade elliptic—ovate to oblong-ovate, 25-45 cm long, 15-21 cm wide, larger in
sterile and generally juvenile leaves to 55 cm long and 20 cm wide, apex shortly
accuminate, base cuneate, obtuse or subcordate, margins entire, membraneous to subsoria-
ceous, glabrous, 16-18 pairs lateral nerves prominent below. Inflorescence terminal,
species dicecious. Male flowers 5-mercus, arising in the leaf axils on short pedicels
between 2 stipule-like bracts; calyx campanulate, 3 mm long, truncate; coroclla white,
25-30 mm long, lobes 5, oblong, 8-10 mm long}; stamens 5, inserted in the tube, anthers
linear, c« 12 mm long, base slightly emarginate; disc vestigial, with style c. 13 mm
long with flattened apex and 2 minute, parallel stigmas. Female flowers subsessile,
solitary, arising on short pedicels subtended by 2-stipule-like involucral bracts nearly
as long as the corolla; calyx cylindrical, 5~6 mm long, 6~toothed; coroclla 25 mm long,
lobes 6, ovate—acute; anthers sterile, linear, inserted in the tube; ovary subglobose,
8-9 mm high, smooth, loculi 8, ovules numerous, style exceeding the corolla tube, stigma
lobes 8. Frmit a depressed globose berry, 4.5~5 cm long, 6-8 mm in diameter; exocarp
dark brown at maturity, smooth hard, leathery, 3—6 mm thickymesocarp a dark brown pulp
enveloping numerous, flattened, lens—shaped seeds 8-10 mm long.

Flowering September to December near Tefé, Amazonia; fruiting Januwary to June.

4.0 MATN USES

The mesocarp is the only part of the fruit that is consumed. The fruit is very
popular because it is reputed to be a good focd. The pasty sub-acid to acid pulp has an
agreeable flavour that frequently reminds one of tamarind (Temarindus indica)s The pulp
may be consumed fresh or, more commonly, &5 & juice or made into candy. It is also very
popular as a drink, mixed with rume.

5.0 METHOD OF COLLECTICN OF THE EDIBLE PART

The fruits are collected from the tree when ripe, either by hand or with a short
stick. Because of the tough skin the fruit keeps well for a week or more. No informa—
tion on yields is available.



=5 158 =

6.0 NUTRITIONAL VALUE

About 30% of the fruit is usable pulp, of which 80 to 90 % is water. There is
some starch so the nutritional value may be restricted to furnishing some caloriese.

T+0 CULTIVATION AND PROPAGATION

The percentage of germination is good if the seeds are sown soon after being
removed from the fruit. Seedlings grow slowly. After 3 years in the field, on a
vellow latosol (Oxisol), young plants vary from 1 %o 2.5 m in height. Age at Ffirst
bearing is unknown, as is the incidence of pests.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Because of its good flavour and popularity the puruf-grande occasionzlly reaches
local markets. It would probably be able to find a wider market if good varieties could
be found and selected. Thus germplasm collection is a first priority. Agroromic studies
and the development of processed products are also needed. At the moment demand Dproba—
bly equals supply as many pecple have a plant in the backyard.
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Plate XIV. Borojoa sorbilis (H4uber) Cuatrec
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15.  BYRSONIMA CRASSIFOLIA

1.0 NAMES: Family Malpighiaceae

Botanical Byrsonima crassifolia (L.} Kunth

Synonyms  Malpighia crassifolia L,
Byrsonima cinerea Dec.
Byrsonima cotinifolia Kunth
Byrsonima ferruginea Kunth

Vernacular muruci, muruci-do-campo, muruci—da-praia (Brazil)j
maricas, cimarron (Cuba); chaparro manteca, Sabanero
(Venezuela); nancito (Honduras); nancé {Panama); nancite
(El Salvador); yuco, nanci chaparro (Colombia);
quinaquina des savanes (French Guyana); wild cherry
(United States). ’

2.0 ECCLOGY AND DISTRIBUTION

Byrsonima crassifolia occurs spontaneously in open fields, open secondary growth
and among coastal dunes. It prefers sandy soils but will adapt to well drained oxisols
and ultisols of the terra firma. It appears to prefer an annual rainfall in excess of
2000 mm, unless growing near permanent water; throughout its distribution the mean
annual temperatures are above 20°C. The muruci is most frequently found at altitudes
below 100 m but may appear up to 300 or 400 m. It is most abundant in the lower Amazon
bagin and parts of the Bragantina region to the east of Belem, Pari, 1In some paris of
this area, such as on the island of Marajd and in Salgado, Pard, it occurs in popula—
tions of 50 or more individuals/ha, and may cover many hectares.

The muruci and a number of related species occur in the Amazon basin, suggesting
that this may well be its centre of origin. The present—day distribution extends from
Minas Gerais and Mato Grosso in the south of Brazil northwards through Bolivia, Peru,
Colombia, Venezuela and the Guyanas to Central America.

The genus Byrsonima contains many species with marginally edible rruit. However,
only a few of these can be considered really edible, although all have a mediocre flavour.
These are: B. crispa Juss., "murnci-da-mata"; B. lancifolia Juss., "muruci miudi"

B. verbascifolia T, Rich., "muruci rasteiro".

3.0 DESCRIPTICN

Large shrub to small tree 2—6 m high; trunk crocked and gnarled, sometimes growing
horizontally, bark soft, with lenticular markings; crown much branched and often touching
the ground; extensive root system in the surface layer, deeper roots not known. Leaves
opposite, simple; stipules lanceolate to ovate lanceolate, 2 mm long, densely pubescent;
petiole up to ¢. 1 cm long; blade elliptic, 7-15 cm long, 3-7 cm wide, apex obtuse to
acute, base rounded or cuneate, margins entire, coriaceous, green to yellow-green, often
discoloured or mottled, glabrous or hairy, often densely so below, the hairs greyish or
rusty-brown and sometimes soon deciduous. Inflorescence a terminal raceme at the end of
the branches, up to 12 cm long; flowers bisexual, S5-merous. Sepals ovate-=triangular,
¢. 2 mm long, tomentose, each with 2 large basal glands; petals 5, free, yellow, circular,
concave limb with narrow, basal claw, c. 7-10 mm long; stamens 10; ovary superior,
3-locular, each loculus with 1 ovule, styles 3, subulate. ¥Fruit a small, depressed-
globose drupe 1.5-2 cm in diameter, skin delicate, yellow when ripe; pulp juicy, c. 5 mm
thick, yellow with characteristic flavour and odour; stone globose or apex rarely pointed,
containing 1, or rarely 2-3 seeds.

Flowering September to Jamuary or February; fruiting December t¢ March or April.

4,0 MATY USES

The mesocarp cof the fruit is the part consumed and this may make up 40% of the
fruit. The Musuci has an aroma and flavour that is extremely characteristic, zomewhat
sweet and acid, very agreeable once one is accustomed to it., The muruci was known and
used by the fmerindians since before the "discovery" of the Americas. Today it is widely



used, especially in eastern Amazonia, in many forms: juice, pure or with cassava flour;
flavoring for ice—cream and popsicles; prepared candies jellies; syrups, and as a fruit
cocktail.

The bark, prepared as a strong decoction is reputed to help the human organism
resist snake bites and lung inflamations.

50 METHOD OF COLLECTION OF THE EDIBLE PART

The fruit can be collected from the iree or from the ground. There is a prefe—
rence for collecting from the tree while the fruit still have some green tints as this
permits easier transport and allows a longer ghelf life, At the markets the fruit are
ugually displayed in a buckei of water where they can be kept for a week or more. If
kept in a dark container in a sugary solution they can be kept for more than 40 days in
good conditions. Young plants attain economic production in the fourth fruiting season
and may stabilize at about 15 to 20 kgs of fruit per season. At a 7 x 7 m spacing this
gives potentially about 4 tons/hectare/year.

6.0 NUTRITICONAL VALUE

A recent analysis gives the following results (Barbosa et al., 1978):
2.45% acidity, 4.8 BRIX, 2.8 pH, 25.86 mg % N (amino acids), 7.27 mg % vitamin €,
0.02% rhosphorus, 0.08% calcium, 4.75% ether extract, 21.5% total solids, 77.5% Hx0
and 4.89% reduced sugars. A4nalysis of canned nectar after 14 months showed excellent
results alsc. Because of itz oil and sugar content, the muruci appears to be a good
source of calories for human congumption.

7.0 CULTIVATION AND PROPAGATION METHODS

The muruci is generally propagated by seed, which gtarts to germinate in 12 to
14 days and gives good percentages if sown fresh after removal from the fruit. There are
reports of grafting having given good results. The seedlings can be taken to the field
after 100 to 120 days in the rnursery, if raised in good substrates, when they reach 40
to 60 cm in height. After being established in the field initial growth is rapid.
Flowering can be very precocious, frequently in the first season after one year in the
field. BEven the first flowering will generally set fruit. No insect or disease problems
are known to reduce production seriously.

8.0 POTENTIAL ECONOMIC IMPORTANCE

The muruci is one of the most popular Amazonian fruits and appears to have great
econcmic potential. It is a plant that grows well on poor gsoils, produces well and
precociously, has a wide range of possible industrial products and is very popular.

Genetic collections for good flavour and high pulp/fruit ratio are needed, as well
ag research on agronomic practices that might increase production. In some parts of
Pars state, Brazil, the muruci is already being planted on an agro-industirial scale and
should produce good results.
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164 CAMPOMANESTA IINEATTIFOLIA

1.0 NAMES:  Family Myrtaceae
Botanical Campomanesia lineatifolia Ruiz & Pavon
Synonyms Campomanesia cormifolia Kunth
Campomanesia rivulare DC.
Vernacular guabiraba, araga—lima (Brazil, Parf); guayaba de Leche,
guayabo anselmo, guayaba de monc (Colombia); palillo (Peru).

2.0 ECOLOGY AND DISTRIBUTION

Campomanesia lineatifolia occurs on oxisols or sandy clay soils of the terra
Tirma, under a hot, humid climate. There is ne further information available. I1 is
extremely rare and has only been found in the wild on fthree occasions.

The species is nalive to the western part of the stale of Amazonas (Brazil) and
in the esastern parts of Peru and Bolivia *tc Colombia. It is sometimes found either
cultivated or growing spontaneously in other areas. =

Related species? Pio Correa (1952) reports 29 species of Campomanesia found in.
Brazil, most of them with edible fruits, but only a few have flavourful fruits. There
are shrubs of 1-2 m in height and trees between 10 to 15 m high. Campomanesia corymbosa
Berg; C. fusca Bergj C. maschalantha Berg; (. martiana Berg; C. obversa Berg;

Lo reticulata Berg; Ce rufa Berg; C. fransalpina Berg; C. virescens Berg.

3.0 DESCRTPTION

Tree 4-6 (=10} m high; trunk slighily furrowed, bark pale brown, thin; crown
densely branched; root system unknown. Ieaves opposite, entire;j stipules absent;
petiole slender, 6-9 mm long; blade ovate to elliptic, 16-20 cm long, 8-10 cm wide,
apex acuminate to cuspidate, base rounded, truncate or subcordate, margins slightly wary,
papery, subglabrous to sparsely hairy above, densely hairy below when young, soon beco—
ming sparsely so, with pellucid glands, midrib and lateral veins conspicuous, prominenti
below, anastomising near the margins and comnected by numerous, slender, transverse veins.
Flowers borne in fascicles of 3-4 on very short shoots in the leaf axils, bisexual,
regular, S5-merous; pedicels 2-3 cm longe Sepals 5, rarely 4, oblong, c¢. 4~5 cm long,
ce. 3 mm wide, apex broadly rounded, densely tomentose, gland dotted; petals 5, white,
rounded or obovate, c— 10 mm long; stamens very numerous, c. 10 mm long, on a disc
surrcunding the subulate style; ovary inferior, 4-T7 locular, stigma peltate, flat.
Fruit a depressed—globose berry up to 7 c¢m in diameter, with persistent calyx base,
epidermis yellow, pulp abundant, soft, surrounding c. 10 discoid seeds, each weighing

Cea 1 gMe

Some cultivated trees in Belé&m, Pard flower from July to September, Fruit until
February. )

4.0 MATN USES

The edible part of the fruit is the abundant fleshy soft pulp. The flavour is
sweet and slightly acid, scented and very agreeable. The pulp can be consumed fresh but
1t is most often made into juice or ice-cream.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

The harvest consists of gathering the ripe fallen fruits on the ground under the
itree. Commonly people climb trees to shake fruiting branches to hasten the falling of
fruits. The yield can be estimated at 400-500 fruits per tree/year or 40-50 kg of fruits,
as a rough calculation.

640 NUTRITICNAL VALUE
About TO% of the fruit is pulp, with the seeds amd skin accounting for the rest.

No information on nutritional value is available but probably it i1s a goecd source of
vitamin Ca
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7.0 CULTIVATION AND PROPAGATION METHODS

Seemingly this species has never been studied agronomically. However, it is kmown
that its propagalion is by seeds which have & gocd germination percentage in the first
days after cocllection. On the other hand, growth seems to be slow in the first three
years, according to small experiments run in the Botanical Garden of the Museu Goeldi.

8.0 POTENTIAL ECCNOMIC IMPORTANCE

Although poorly known, this species has exceptional gualities that make it & strong
competitor with other local market fruits. However, genetic and agronomic studies are
necessary as well as research on the economic aspects and food value of the fruits. The
abundant pulp and its agreesble flavour justify a research programme to make this species
economically profitable.
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17 ‘CARICA PAPAYA

1.0 NAMESS Family Caricaceae

Botanical Carica papaya L. .

Vernacular papaya, pawpaw, papawW (English); mamao (Brazil); papaya
(Spanish)}; papaye (FTench); melonnenbaume (German); fruta—
bomba (Cuba)}; papaya calentana, fruta bomba, arbSl de melén
(Colombia); papaya, lechosa (venerzuela); papaya, mandn
(Argentina); melon zapoie, papaya cimarrona (Mexico);
papao, papaya (Dutch Antilles); papai (Haiti); and many
others.

2.0 ECOLOGY AND DISTRIBUTTON

Carica papaya is rare in the primary forest but mey become the dominant pioneer
species in disturbed areas; it also occurs in secondary forest and clearings. Although
it will grow well on most soils, provided th y are well drained, it prefers deep, well-
structured, mandy loams with high levels of organic matter and good drainage. Drainage
is & limiting factor, likewise salinity, which can damage the root system. A high
rainfall, 1800 mm or more, is necessary for good, sustained growth and production.
Relative humidity in exXcess of 60% and temperatures between 219 and 33°C are preferred
for optimum growth and production. Being a species of the humid tropics, the papaya does
not produce well at altitudes above 1500 m and grows best from sea level to 200 m.

The Vavilov centre of origin for this species is in the foothills and lower
mountain slopes of the eastern Andes, in the northwesterm Amazon bagin, in Peru, Ecuador
and Colombia, where a number of other Carica species also occur. It is one of the most
popular and widespread species iniroduced from the humid American tropics into the 014
World tropics.

Related species: the genus Carica contains 22 species, of which the following are
nsed ocecasionally: Carica quercifolia (St. Hils) Hieron.; Cs pubescens lenné et Kochj;
C. candicans A. Gray; C. goudotiana Solms; C. parviflora Solms.

3,0  DESCRIPTION

Evergreen, semi-herbaceous, rapidly growing, short-lived, dicecious, or ocoasio-—
nally hermaphrodite tree 3-10 m high; trunk usually unbranched, up to 30 cm in diameter,
with large, nearly horizontal leaf scars; latex thin, milky; root system radial, profusely
branched, exploiting most of the surface area and also extending down to 1 m, roots creamy
white, very flexible. Leaves alternate, simple; stipules absent; petiole cylindrieal,
50-100 cm long; blade palmately lobed, up to 70 cm in diameter, lobes 7-13, and them~—
selves frequently lobed, pale, uniform green above, pallid whitish-green below. Male
inflorescence axillary, composed of indeterminate, multi-branched and multi-flowered
clusters, generally 50-100 cm long on peduncles 10-20 cm long. Male flowers mildly perfu—
med, calyx small, 5-~lobed; corclla creamy-white to greenish-yellow to yellow, tubular to
furmel-shaped, up to 5 cm long, H-lobed; stamens 10, yellow, in 2 rows around the throat
of the corclla. Female flowers soliiary in the leaf axile, on pedicels 1-2 cm long.

Calyx small, 5-lobed; corolla creamy-wWhite to pallid yellow or yellow, lobes fleshy,
nearly free, lanceolate, 50-70 mm long, 15-25 mm wide; pistil pallid yellow, c. 2-3 mm
long, ovary large, ellipsoid to globose, l-celled with numerous ovules, stigma 5-branched.
Hermaphrodite flowers are also often present. Fruit variable, spherical to ovoid or
obovoid, 10-40 c¢m in diameter, smoothly rounded itc somewhat 5—angled, skin yellow, with
milky =ap; pulp yellow to orange or reddish, juicy, sofi, aromatic, sweet to insipid,
2.5=5 cm thick, surrounding a large central cavity containing numerous, black, nearly
globular seeds,

Flowering and fruiting nearly all the year round in regions with a constant
Tainfall.
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4.0 MATN USES3

The fruit of the papaya is much appreciated everywhere that it is found and this
has led to it becoming one of the most common species throughout the tropics. The juicy,
soft pulp of the fruit generally has an attractive distinctive aroma and a sweet agreeable
flavour. The flavour 1s appreciated more with experience but is generally liked when
tried for the first time. The principle use of the papaya is as fresh fruit at breakfast
or dessert, often with sugar and lemon juice. It also makes good juices, either alone
or mixed with other fruits, and is also commonly used in fruit salads. There is some
industrialization of the fruit and products cammed in syrup, crystalized pieces of green
and ripe fruit and stems; jams, jellies and purdes have developed good markets in some
areas.

Papain is a widely used product for meat tenderizing, among other uses, extracted
from the immature fruit or the stem of the papaya. The collection of this product is
incompatible with the production of fresh fruit but can be compatible with the production
of fruit for industrial purposes. Depending upon the extraction technology used to obtain
papain it is possible to obtain other by-preducts, such as pectin seed oil, carotene and
an animal ration for ruminants.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

Since this is a thin-gkinned, relatively delicate pulped fruit care must be taken
when harvesting for the fresh fruit market so as not to blemish the fruit. Many techni-
ques have been developed, such as small baskets on poles, ladders in carts, etc.. For
fresh fruit post-harvest technique is important, especially hot water/fungal and wax dips
to protect against posi-harvest fungal attack. The papaya can produce an enormous yield
when well grown. A plant can produce between 20 and 160 fruit/&ear, depending upon variety
and age. At 3 x 2.5 m spacing, 1.300 trees/hectare, yield can appreoach 25 tons ectare/
year, zlthough s much as 30% of this may be unuseable for the fresh fruit market.

6.0 RUTRITIONAL VAILUE

The moisture content ranges from 84.8 to 89.3% and fresh pulp contains 10-20%
sugars, 0.39 to 0.81% protein; 0.05 to 0.56% fats; 0.24 to 1.02% fibre; a pH of 5.20
to 6.25; 0.19 to 0.21 mg iron, 1093 to 2034 mg vitamin A 74 to B4 mg Ascorbic acid. There
are also traces of Thiamin, Riboflawvin and Niacin. A48 can be seen the papaya has low
levels of protein but has useful levels of sugar and vitamins 4 and C.

T+0 CULTIVATION AND PROPAGATICN METHODS

Papaya is propagated largely from seed. Vegetative propagation, although possible,
is not economically viable. The breeding of the papaya has been highly developed during
this century, taking advantage of the self—fertile hermaphrodite flowers found on some
plants. Seeds are sown in plastic bags or directly in the field at a depth of 2 to 3 cme«
Germination is rapid and early growth is favoured by good soil preparation and fertili=-
zation, especially animal manures or compost. Field planting is usually at a spacing of
1.8 to 2.7 m within the line and 1.8 to 3.3 m between lines, depending upon the variety
used, climate, soil, location, incline and degree of mechanization. Because the papaya
can produce very heavily and continuously if the climatic conditions are right, the
heavy application of fertilizers is used commercially. Precise formulas and quantities
depend on the soil. Organic fertilizers have given very good results. Given adequate
water and mutrients the papaya will grow rapidly to flowering {5 to 7 months) and
fruiting (9 to 14 months). Growth and production may be inhibited by a wide variety of
fungal, bacterial and viral pestis of the roots, trunk, leaves and fruit. Many insects
and arachnids also attach the papaya. However, since the papaya is already an important
agricultural crop, most of these pests have been studied and control techniques developed.
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8.0 POTENTIAL ECONOMIC IMPORTANCE

The papaya 1s a species with a large, well developed market in the tropics and
subtropics. However there is still much room for expansion. The European and American
markets are just beginning to open up. There are also many tropical areas where disease
problems, especially viral diseases, have prohibited cultivation, so that the fruit must

be imported from other areas.

Research is especially needed on disease resistance, selection of good flavoured
varieties, and post harvest handling. The production of papain is also a market with

good potential.
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18. CARYOCAR BRASILIENSE

1.0 NANES: Family Caryocaraceae
Botanical Caryocar brasiliense Cam.
Synonym Caryocar intermedium Witt. — now subsp. intermedium (Witt.)

Prance & Silva
Vernacular pequi, pigquf (Brazil)

2.0 ECOLOGY AND DISTRIBUTION

Caryocar brasiliense occurs in almost pure groves over large areas of the cerrado
(savannas) of central Brazil, on both the plateaux and in the valleys, elsewhere usually
as scattered individuals. The species is well adapted to nutrient poor, heavy clays,
especially those rich in iron and alluminium. The species is restricted to areas with 4
or more months dry season, Aw climate according to the KSppen classification.

The species is believed to have originated in the cerrados of central Brazil, its
northern limits being the fringes of the Amazonian rainforest, extending southwards
through central Brazil, eastern Paraguay to northern Argentina, and extending westwards
from the state of Maranh3c to Bolivia.

See C. villosum for related species,
3.0 DESCRIPTICN

A twisted, small tree or sometimes a shrub or even a suffrutex, rarely exceeding
10 m in height; trunk gnarled, rarely more than 30 cm in diameter; crown large, sometimes
up to 10 m in diameter; an extensive and deep taproot system reaching down tc the water
table and supporting the tree in high winds, superficial roots also present. Ileaves
alternate, 3}-foliate; stipules absentj petiole 1-10 cm long, densely pilose when young;
leaflets elliptic-ovate, laterals often markedly asymmetrical, terminal leaflet 10-18 cm
long, 8~12 cm wide, apex and base rounded, margins coarsely crenate, densely pilose with
fine hairs, at least when young. Inflorescence a terminal raceme, peduncle 4-10 cm long,
flowers 6~20; pedicels 1-5 cm long. Calyx broadly cup-shaped, 10-13 em long, lobes 5-6,
rounded; corolla white to yellow, sometimes orange-red outside, lobes 5-6, oblong,
18-25 mm long; stamens 270-33C, outer filaments yellow, up to 50 cm long, inner grading
down to 15 mm long; ovary globose, 4(—6) locular, styles filamentous and similar in
appearance to the stamens, the inflorescence habit and positioning, combined with flower
form, facilitate pollination by bats. Fruit irregular ovoid=globose, usuzally l-locular
and 4-5 cm in diameter or occasionally Z2-locular and larger; exocarp smoother than in
other Caryocar spp. with few or no lens-shaped markings; pericarp thick, fleshy and
generally remains attached to the mesccarp, from which it will separate on .cooking;
mesocarp and endocarp enveloping the seed to form an ovoid stone about 2.5~3 em in dia-~
meter; mesocarp smooth on the surface, its interior full of hard, thin and woody endocarp
spines up to 2 or 3 cm long; kernel white and oily.

Flowering June to Qctobers fruiting November to March.
4.0 MATN USES

The fruit, and to a lesser extent the kernel, have Played an important part in the
diet where it occurs. As with the piquid (E. villosum) it is the mesocarp that is most
frequently used, the kernel often being ignored because of the spiny endocarp. The oily
textured mesocarp is very rich and fatty, but one acguired has an agreeable odour and
sweet taste, The piqui is most commonly used after cooking. The mesocarp can be gnawed
or seraped off. The stone with mesocarp is often used to flavour rice or stews. Though
it is most commonly eaten cooked, the piquf is also famous as a liqueur. The mesocarp
is grated and mixed with alcchel and set aside to age, after which it is strained and
mixed with sugar to make a very sweet, agreeably piqui flavoured ligueur. The kernel of
the piquf is also prized by those with the patience to separate it from the spiny
endocarp. 0il is exiracted by crushing and boiling and used for cocking and soap manu~—
facture in some remote regions.
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The wood is occasionally used for furniture making in some areas. The tree, with
its wide erown and beautiful larse white or yellow flowers is often used as a street
ornamental in the drier regions of Brazil.

5.0 METHOD OF COLLEGTION OF THF EDIBLE PART

As with the piquid (g. villqggﬂ), harvesting consists of collecting fallen fruit,
Even through the tree is low enough to facilitate harvesting from the tree, this is not
usually practised because of difficulty in determining ripeness. By waiting for fruit
fall one obtains perfectly ripe fruit. Because of o0il content, rancidity may be a
problem if the fruit are not used soon after harvesting. Large trees are said to be
capable of producing as much as 2000 fruit, but no reliable data on average yields are
available.

640 NUTRITIORAL VALUR

In 100 g of fresh mesocarp there are 81% water, 2,7h protein, 8% oils and fats,
14, ash, 6.?% carbohydrates, 120 mcg carotene and several other vitamins, among which
vitamin C, thiamin, riboflavin and niacin. So there is about 42% oil in the dry pulp.
Generally the piqui is reputed to have more oils and fats than in the above data,
however precise informetion was unavailable. The piquf mesocarp iz a good source of
calories and its carotene level is relatively high. The carotene level suggeste that
there may be some validity to the old-wives' tale that it can be used to treat several
eye diseases related to vitamin A deficiency.

7.0 CULTIVATION AND PROPAGATION METHODS

Not nmuch has been written about the reproductive bioclogy of the piqui, however,
there is mention of the fact that the seed may take more than a year to germinate.
Stratification of the seed, still within the endocarp, has been suggested. Another
gource suggests that grafting and marcottage will give good results for vegetative propa-
gation of selected material. Being native to the drier regions of Brazil, the piqui is
a slow grower, PFertilizer is said to produce very good responses., There is no data
available to suggest disease or insect pests.

8.0 POTENTIAL ECONCMIC IMPCRTANCE

Because of its local popularity and high oil content the piqui may have some
potential as a tree crop for the drier regions of the world. It is well adapted to the
nutrient poor soils and long dry seazons of the Brazilian savannas where few other crops
can be grown without irrigation, fertilizer and other technieal inputs. lLarge matural
groves and slow growth have inhibited the systematic planting needed to establish yield
potential. Genetic collection and selection are needed to identify high yielding,
precocious germplasm with larger fruit, more mesocarp to total fruit, higher oil content
and high production. The high melting point of the kernel oil may be attractive for
cocoa butter substitution.
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Plate XVIIl.Caryocar brasiliense Cam.
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19« ‘CARYOCAR CLABEUM

1.0 NAMES: Family Caryocaraceae

Botanical Caryocar glabrum (Aubl.)} Pers.

Synonyms Caryocar taxiferum Barb. Rodr.
Caryocar coccineum Pilg.
Caryocar tessmannii Pilg.
Caryocar parviflorum A.C. Smith

Vernacular Piguia-rana (Brazil); almendra, almendro (Peru); chawari,
kagsagnan, agougagui (French Guyana); sawarie, sopohoedoe,
aloekoemarirang {Surinam); tigua (Venezuela)}; k¥n, E-ko
(Colombia); soapwood (Guyana).

2.0 ‘ECOLOGY AND DISTRIBUTICGH

Caryocar glabrum appears to be restricted to the heavier, well-drained, nutrient
poor clays, heavy clay oxisols and ultisols of the humid tropical rainforests on terra
firma. Climatic conditions range from dryish Aw through Am to wvery humid Af on the
K8ppen scale, Thus, in some areas it tolerates up to 3 months of drought, and in others
more than 3000 mm rainfall per anrnum. The altitudinal limits are not known.

The species appears to have originated in western Amazonia, perhaps in the
Solimoes—Amazonas West and Southwest phytogeographical regions of Prance (1973).

The three subspecies recognized are distributed as followss — subsps glabrum has
the widest distribution. It occurs along the Atlantic coast of Bragil from near Belém,
Pard Province to Surinam in the non—flooded humid forests and extends westwards along
the major river basins, appearing on the Guyana shield in Guyanaj; in the Amagon basin as
far irland as Manaus, Amazonas and along the Rio Negro into Veneguela. It is apparently
absent from Roraima. It alsc occurs along the Rio Solimbes westward into Peru and along
the Rio Juru& and Rio Madeira into Acre and Rondonia Provinces in the southwest of the
Amazon basin. Subsp. parviflorum (A.Ce Smith) Prance & M.F. Silva occurs in the area
between Manaus and the southern central part ¢f the Brazilian Amazonia, along the Ric
Solimfes to Teff and the Rio Puras and Rio Madeira. Subsp. album Prance & M.F. Silva
is known only from the Upper Mazaruni River in Guyana.

For related species see (., villosum.

3.0 TESCRIPTION

A forest tree to 50 m, freguently emergent from the canopy and similar to
Ce villosuwt but with a more slender trunk; rcots also as in C. villosum. Ieaves alternate,
E-foliate; stipules minute and early deciduous or rarely larger and persistent; leaflets
+ subequal, broadly ovate 7.5-15 cm long, 3.5~7 cm wide, apex acuminafe, base rounded
o subcuneate, margins entire to slightly crenate, thinly hairy at first, soon glabrous
except sometimes for & few hairs on the midrib and the bearded vein axils below; petiocle
3-10 em longe. Inflorescence of clustered racemes with 10-30 flowers on pedicels 1-3 cm
long. Calyx broadly cup-shaped 7-12 mm long, lobes 5, rocunded; corolla yellow, some-—
times tinged with orange, lobes 5, oblong, 17-25 mm long; stamens very numercus, up to
c. 300, the outer 30-60 mm long; ovary globose, 4-locular, styles 4, filamentous.
Fruit 1 — or 2-locular, irregularly ellipsoid-globose, 5-6 cm long, 5-8 cm in diameter,
glabrous with crusty exocarp, mesocarp indehiscent, fleshy and surrounded by a thick,
fleshy pericarp and enclosing the easily separated, woody, spinose endocarp. Seeds 1-2,
kernel white, large and oily; germination hypogeal.

FMowering June to November, pollinated by bats; fruiting March to May.
4,0 MATN USES

The endosperm or kernel is widely consumed locally. It is oily and has a sweet
taste similar to piqui& (Ce villosum) and souari (C. nuciferum). After the extraction of
the kermnel from the endocarp the kernel may be eaten fresh or foasted or hoiled. It is
occasionally ground and made into small cakese.
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The epicarp is uBed as a fish poison in the upper Amazon in Colombia, Braezil and
Verezuela. The wood of the piquif~rana is of good quality, although not as good as piquié
(g. villosum) and is used for the same purposes, except not for railroad ties, as it is
not quite as resistant to rotting.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

Becamuse the fruit falls when ripe there is no special harvest techhique needed,
except speed, as the oily kernel may turn rapidly rancid. No information is available
on yields.

6.0 NUTRITIONAL VAIUE

The kernel is reputed to have the same composition as the piquif. Its muiritionail
value is probably relatively good, as with most nuis.

740 CULTIVATION AND PROPAGATION METHODS

Seed propagation has heen used for forestry experiments with good results. Initial
growth is rapid, but slower than piqui&. It does not each 10 m in ten years, except
perhaps on very good soils, and has a more apically dominated crown.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Except in areas where it is already popular, the economic potential of the piquif~
ranaz appears to be limited. Like the piqui& it has heavy spines in the endocarp, though
these do not separate easily, so that it would be a difficult nut crop to handle. Germ—
plasm collection and selection would be necessary to increase nut size and perhaps improve
flavour enough to overcome the endocarp drawback. This species may be more promiging for
gylvicultural purposes than for its nuis.
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20« CARYOCAR VILLOSUM

1.0 NAMES: Family Caryocaraceae
Botanical Caryocar villosum (Aubl.) Pers.
Synonym Caryocar butyrosum (Aubl.) Willd.
Vernacular piquid, pequi, pequif, ruamahi (Brazil?).

2.0 ECOLOGY AND DISTRIBUTION

Caryocar villosum appears to be adapted to the heavier, poor but well—drained clay
soils of the humid rainforest on ierra fima. Climatic conditions range from Am to Aw on
the K¥ppen scale, with from 1300 to0.2500 mm rainfall with 1 to 4 monthe dry season;
temperatures are uniformly constant. Within its natural distribution the species does
not occur above 300 m altitude.

The species appears to have originated in eastern Amazonia. Its present distri-
bution extends along the Atlantic coast from S8o Iuis in Maranhao Province of Brazil to
Cayene in French Guyana and westwards within the major river basins but failing to reach
either the Guyasnen or Brazilian shields. It occurs along the Amazon river as far as
Manaus in Amazonas, and along the Rio Negro and Rio Brancho of Roraima, ceasing only
when the rainfzall becomes excessive; 1t also occurs aleng the Rio Solimdes up to Tefé in
Amagzonas, the Rio Purus up to the Afre border, and the Rio Madeira into Rondonia.

Throughout most of its range the average population of piquid varies between 0.4
to 1 specimen per hectare; there are also records of some relatively dense stands of
4 to 5 specimens per hectare and of others with less than 0.4.

Related species: the genus Caryocar contains 15 species most of which have an
edivle nut, a few also having an edible mesocarp. DBesides the 2 sgpecies also presented
in this volume the genus contains the following species: (. coriaceum Wittmarks
Lo nuciferum Le; C. cuneatum Wittmark; C. gracile Witimark; C. amygdaliforme G. Dong
C. montarnum Prance, C. pallidum A«Cas Smlth, Lo edulls Caserotto, Ce costaricense Da
Smlth L. dentatum Gleason, Ce megdallferum Mutls' L. microcarpum Ducke.

3.0 DESCRIPTION

Ore of the largest forest trees of the Central and Eastern Amazon basin, up to 40-50
A40-50 m high under forest conditions and ofiten emergent from the canopy; trunk up to 2.5 m
in diameter, bark grey-brown, rough and fissured, remaining unbranched up t¢ the canopy
and supporting an open, leafy crown. In more open conditions, individual trees are
riormally smaller, with lower branches and more spreading crowns. Taproot large and deep;
superficial feeder roots also present. Ieaves altermate, 3-foliate; siipules absent;
petiole 4-15 cm long; leaflets subsessile, the terminal slightly larger than the
2 laterals, broadly ellipiic, 8-22 cm long, 6-12 cm wide, apex acuminate, base cuneate,
margins serrate or crenate, villous at least when young. Inflorescence of clustered
racemes with c. 24 flowers, on pedicels 2—4 cm long. Calyx broadly cup-shaped, c. 1.5 cm
long, lobes 5, rounded; corolla pale yellow, lobes 5, oblong, 25 mm long; stamens very
numerous, up to 300, yellow, the outer up to 70 mm long, immer up to 15 mm long; ovary
globose, 4~locular, styles 4, filamentous. Fruit irregularly oblong—globose, l- or
2-locular, 6-8 cm long, 7-9 cm in diameter, glabrous or slightly hairy with small
lenticels; pericarp thick and fleshy, mesccarp indehiscent and with the spinose endocarp
forming a hard, kidney-shaped stone ¢« 5 cm at its widest point. Seeds 1 or 2, kernel
white, large and oily, 2 cm long, 1 cm wide} germination hypogeal.

Flowering July to Noverber {drier season), pollinated chiefly by bats; fruiting
March to May. Ieaves shed ammually at +the start of the dry season.

4.0 WAIN USES

The fruit and its nuts have played a relatively important part in the diet of the
region, when in season. Some of the indian {ribes still rely upon it heavily. Though
the nut is edible and has a good flavour i1t is normally ignored because of the difficulty



of removing it from the spiny hard endocerp. Thus the mesoccarp is the main food source.
The butter textured mesocarp is very rich and has a sweetish azgreeable taste if cocked
when still fresh., Rancidity sets in several days after the fruit has fallen from the tree-.
The nut is also very oily and has a sweet taste, reputedly very similar to the Souari nut
(Ce nucifera). The normal process iz to collect the fruit fresly fallen from the tree
{not more than one week) and cock it in slightly salted water for an hour or so. The
thick pericarp, rich in tannins, is discarded. A layer of o0ily mesccarp of 3 to 11 mm
thick can be cut or chewed off before reaching the points of the endocarp spines. If the
fruit were to be industrialized steel serubbing brushes could remove more useable mesocarp
from between the spines. If the nut is to be consumed, either fresh or coocked, it must be
removed from the endocarp, a rather prickly business to say the least, which is the
principal reeson that it is seldom used.

The heavy wood (0.8~0.85 g/em3) of the piquif is of excellent quality and wide use.
Its colour is a very light, whitish beige with a rough grain that is guite compact because
of its interwoven fibers. The wood does not rot, hence its main use is in ship—- uilding
and c¢ivil construction. 711 was used for railway ties in the Bragantina region.

540 METHOD OF COLLECTION OF THE EDIBLE PART

Beceuge the piguid fruit falls upon reaching ripeness there is no special harvest
fechnique needed, except speed, as forest and domestic animals also appreciate the fruit
and the oil will turn rancid in about a week. Ie Cointe has mentioned trees that produce
6000 fruit, however, this cannot be considered 2 realistic figure for umimproved,
unfertilized trees. In the forests near Manaus some of the emergents produce 300-50C
fruita per year, with quite a lot of year to year variation. One might expect a horti-
cultural yield of about 1000 to 1500 fruits after some genetic selection, grafting and
fertilizing.

6.0 NUTRITIONAL VALUE

An average size fruit weighs about 300 grams fresh weight, of which about 65% is
epicarp. This is especially rich in tarmins of the pyrogallol type (hydrolysable),
(34% on e dry weight). The fresh kidney stone is composed of about 30% mesocarp, 62%
endocarp and 8% nut. On a dry weight basis (50% Hy0) the mesocarp contains 72% oil,

3% protein, 14% fibre and 11% other carbohydrates. The nut contains 30% Ho0 end 62% of
the dry weight is oil. The piquii mesocarp is a good source of calories but low in
proteine.

- 7.0 CULTIVATION AND PROPAGATION METHODS

The seed is slow to germinate taking from 2 months to more than a year. This may
be due to the difficulty of the leaching of germination inhibitors through the thick meso/
endocarp stone. Marcottage has given good results as a vegetative propagation technique,
but is very time comsuming. Both budding and grafting work well with this species. For
burdding it is essential that the bark be slipping. The side veneer grafit works well when
bark is not slipping. Initisl growth is rapid, being of the order of cone meter per year
during the first ten years. However the crown will also grow akbout ocne meter in diameter
per year if grown in the open. The piquid appears tolerant of many of the fungus diseases
of the Amazon. There are some shoot-boring insects that may be responsible for the appa—
rent lack of zpical dominance noted in the field experiments in Meanaus. Fruiting is
reputed to start after 10 to 15 years in seedling trees. No information is availszble
for grafted irees.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Although the potentizal of piguii as an 0il crop has been appreciated gince +the
time H. Wickham took seed to Malaysia with rubber, no practical attemps have been made
to exploit it. Data on yields, reducing the ftime to first harvest, together with
collection and selection of desirable characteristics are needed. 0ils are said to have
high melting points suggesting a use as a cocos butter substitute. Dual purpose plantations
for fruit and eventually hardwood seem worth considering.
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21, CARYODENDRON ORINOCENSE

1.0 NAMES: Family Euphorbiaceae
Botanical Caryodendron orinocense Karst.
Synonym Dioicia tetrandria L.
Vernacular inchi (Colombia); palo de nuez (Venezuela); tocay tague,
taqui, caycay, kasepache, cumari, nambi, almendro del Peru,
Ninacuru inchi, nuez de barinhas, huachanzo (Spanish and
Amerindian).

2.0 ECOLOGY AND DISTRIBUTION

Caryodendron orinocense occurs oh poor soils in the high forest, transitional
forest and along waterways in the savannz in areas receiving between 2000 and 5000 mm
anrmual rainfall. It is fairly tolerant to a few months of mild drought and will also
withstand brief waterlogging. It is restricted to hot, lowland areas and has even heen
found as high as 1100 m. Average densities of over 2 trees/ha have been reported in a
50 km< survey area in Guape, Colombia. Trees have also been seen fruiting 2 km apart.
The species in common in Colombia, Venezuela and Peru, in the western Amazon bhasin,
where it originated.

Related species: Cs amazonicum; C. agustifolium; C. grandifolium.

3.0 DESCRIPTION

Forest tree to 35 m with a relatively small but dense, flattened crown 12 m in
diameter or cultivated tree rarely more than 15 m high with large, dense, round crown;
trunk often straight for 20 m before heavy, dense branching starts, up to 2.5 m in
diameter, sometimes with small butresses, bark brown to brownish-red, 2 mm thick,
sloughing pericdically to reveal light green patches, green and grey lichens present
and colouring the trunk, sweet, watery, orange latex exuded when cut; large superficial
root system with large roots often seen on the surface, tap root weak, rarely penetrating
more than 1 m. ILeaves alternate, simple; stipules soon falling; petiole 3-5.5 cm long;
blade elliptic, 22-30.5 cm long, 6.5-10.5 cm wide, apex acute, base subcumeate, margins
entire with a row of small glands not far from the margins, glabrous, glossy dark green
above, paler below, veining light. Inflorescence — plants diocecious. Male inflorescence
a terminal raceme with small, shortly pedicellate, greenish flowers 2.5~3.5 mm in diame-
ter; sepals 3, membraneocus; petals absent; stamens 4, inserted around a thick disc,
filaments long. PFemale inflorescence a terminal panicle, flewers greenish, 2.5-3.5 mm
in diameter, with large, persistent bracts; sepals 5-6 small, caducous, ovate sepals;
petals absent; ovary globose, 3—celled. Fruit woocdy, grey, dehiscent capsule 3.7—6.5 cm
long, 3.2-4.5 cm in diameter; seeds 3, waxy, grey-brown, 3—sided, slightly convex, with
dark brown testa and creamy white endosperm.

Flowering June to September; fruiting September to December.

4.0 MATN USES

Capsules are collected from the wild and cracked open. The kernels are then
removed from the leathery testa before eating either raw, roasted, fried or ground up to
make a drink or sweets. An edible o0il can be exiracted and is said to rancify rapidly.
The flavour is pleasant and reminiscent of peanuts. Unripe nuts are said to be toxic
and some people find ripe nuts indigestidle.

The wood is used for construction of carpentry. Male trees are being eliminated
for this purpose in some areas because the importance of pollination is not appreciated.
0il from the nuts, latex from the bark and shells are all used for light in remote areas

as they burn well.
5.0 METHOD OF COLLECTION OF THE EDIBLE PART

Capsules are gathered off the ground beneath trees. This must be done quickly as
the fruit ripen almost all at once and then either rot, germinate or are eaten by animals.
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HNuts keep for about 30 days within the capsules if kept in dry environment. They rancify
rapidly if removed or kept moist and warm. Fifty to ninety kilograms of capsules can be
produced by lO0-year—old trees, Large forest trees will produce over 200 kg although
yield varies considerably from year to year.

6.0 NUTRITIONAL VALUE

One hundred grams of capsules contains 42% seed and 29 to 36% edible kernel. The
latter contain 54 to 60% of a clear, light, liquid, edible oil containing 73% linoleic acid,
4% moisture and about 18% protein. The nuts are consequently a very rich source of calo-
ries and protein.

7.0 CULTIVATION AND PROPAGATION METHODS

Seeds germinate well on the ground, cne to two weeks after falling from the tree.
They lose their viability rapidly. Growth is rapid with seedlings reaching 30 cm in
2 months and then gaining about a metre per year. Trees usually start to fruit when
7 m tall in about their seventh year. Fruiting at 4 to 5 years has been reported.
Twenty—five-year—old trees are 12 to 15 m.high and have 10 to 12 m crowns. Grafting is
said to be difficult although few attempis have been made to test different technigques.
Seedlings can suffer from leaf cutting ants and reodent attacks. Dieback has also been
Seen.

§.0 POTENTIAL ECONOMIC IMPORTANCE

The fruit of this species is attractive enough to reach local markets and these
could obviously be developed. For example the species is unknown in Brazil. The excellent
composition suggests that more careful thought should be given to exploiting it as a
source of edible oil and animal ration. It i8 not clear if it is feasible to consider
industrialization in areas of high concentration. If an effort is made to find higher
yielding germplasm and to reduce the time to first harvest, the species could become an
attrzetive proposition for plantations.
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22. CASSIA LEIANDRA

1.0 NAMES Family Legunmincsae subfamily Caesalpiniodeae
Botanical Cassia leiandra Benth.
Vernacular marimari, seruaia, ingd, mari (Brazil)

2,0 ECOLOGY AND DISTRIBUTION

Caggia leiandra occurs both sporadically and gregariocusly along the banks of rivers
on the fertile flood plains and on the infertile soils inundated for as long as 3 or 4
months by 'black water' and with the water table remaining high for some time after the
flooding. The rainfall is more than 2000 mm per annum and the mean ammual temperature
above 259C.

The species is assumed to have originated in the central Amazon region where it is
most abundant. It is now distributed over a wide area, including the upper reaches of
the Negro, Solimoes and Madeira Rivers.

Related species: C. fistnlla Linn, (. grandis Linn.
3.0 DESCRIPTION

A small tree;, rarely exceeding 12 m but can attain 20 m; trunk tortuous, seldom
more than 50 cm in diameter, bark brownish~black, slightly rough and periodically sloughing
off; branching starts very low deown, crown usually open, up to 10 m in diameter; an
extensive superficial root system obgserved in seedlings, no observations for mature trees.
leaves alternate, compound; stipules awl-shaped, 1-2.5 mm long, soon falling; peticle 3 cm
Tong; rachis 12-22 cm long, leaflets 9-12 pairs, elliptic to obovate, 3~5 cm long, 2 cm
wide, glabrous, thin, slightly reddish-purple when young, turning dark green above and
greyish below, venation faint, petiolules 2-3 mm long. Inflorescence a terminal raceme
15~25 cm long, flowers 15-65, bisexual. Sepals 5, ¢ 10 mm long; petals 5, yellow, ellip-
tic, 20 mm long,8 mm wide, thin and glabrous; stamens 4; style 2-3 cm long, slightly
pubescent. PFruit a long, smooth, indehiscent, cylindrical, indented pod up to 80 cm
long, 1.5-3 cm in diameter, green when unripe, turning yellow at maturity, divided
internally by thin, trensverse membranes into 50-100 l-seeded compartments; seeds
brown, heart-ghaped, 1 c¢m long, within a rough, leathery, elliptic but dented, seed coat,
surrounded by a layer of pasty, green pulp.

Flowering from 3eptember to Decemberj fruiting March to June to catch the rising
flood.

4.0 MAIN USES

Pods are split by twisting them and the soft, sticky, green pulp sucked off the
seeds in the mouth. The flavour is distinctive, subacid, sweet and pleasant to most
people. Being leguminous the treeswill probably fix nitrogen, the limiting nutrient in
the flood plains.

540 METHOD OF COLLECTION OF THE EDIBLE PART

Pods must be pulled off the tree when they start to turn yellow. They remain and
rot on the tree at the time of the rising flood and are thought to be an important food
for several fish that also aid in dispersing the seed. Fifty to 500 pods can be collected
from a tree depending on the season and soil fertility.

6.0 NUTRITIONRAL VALUE

The pulp constitutes about a third of the total pod volume but must bs over 90%
water. It is similar in texture to a2 weak starch gel and this together with the low sugar
content will provide some calories.
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Ts0 CULPIVATTION AND PROPAGATION METHODS

Seeds germinate in a month and seedlings then grow extremely slowly to a height
of about 25 cm afier a year. Subsequent growth is also slow and it is surprising that
it withstands flooding as small plants must remain completely beneath the water often
for months. It ie thought to fruit between 6 and 10 years after germination when trees
are 3 to 4 m high. Pruit flies are a common pest with their larvae eating and intro-
ducing disease to several individual sections in most fruit.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Planted trees have never been seen, although the fruit is a popular and cheap
item in local markets for a short time each ysar. The slow growth appears to limit the
trees potential and more research and perhaps some gelection could turn it into a domestic
crop. Its use in stabilizing river and fish pond banks, fixing nitrogen, providing shade
and fish food, should all be considered.
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23, COUEPIA BRACTEOCSA

1.0 WAMES: Family Chrysobalanaceae
Botanical Couepia bracteosa Benth.
Synonyms Couepia bractecsa var. grandifolia Re Ben.
Couepia bracteosa var. minor Ducke
Vernacular pajurf (Brazil); aruadan {Cuyanz)

240 ECOLOGY AND DISTRIBUTIOUN |

Couepia bracteosa is well adapted to the poor, heavy clay oxisols of the hot lowland
rainforest of the Amazon basin receiving more than 2000 mm annual rainfall with only a
short period without rain. It has not been observed in flooded areas.

The species has originated in the Amazon basin and is now widely distributed through—
out the central Amazon region of Brazil and the Guyznas. It is fairly common with up to
several trees per hectare in some areas.

Related species: C. longipendula Pilger, C. edulis Prance.
3.0 DESCRIPTICN

A tree up to 25 m high when fully grown, although rarely more than 10-20 m high in
cultivation; trunk rarely more then 50 cm in diameterj bark rough, greyish; usually
branched from below mid-height, with & rather narrow, dense crown. ©Seedlings with a deep
taproot and superficial feeder roots. Igaves alternate, simple; stipules awl-shaped,
1.5=3.5 mm long, soon falling; petiole 1-2 cm long; blade ovate—elliptic, up to 35 cm
long and 17 cm wide, apex short acuminate, base subcordate, margins entire, dark green
and glabrous above, grey-brown and powdery below with prominent veins. Inflorescence in
short terminal panicles, shortly silvery pubescent; flowers small, asymetrical, bisexuasl;
bracte ovate— 7-12 mm long, persistent. Receptable subsessile, cylindrical 7-12.5 mm
long; calyx lobes 5, acutej petals 5, white; stamens up to 40; ovary densely villous,
style pubescent. PFruit a large, irregularly ovoid drupe up to 15 om long; epicarp
usually rough, mottled brownish—grey, 2 mm thick and adhering to the fleshy but firm
mesocarp beneath; mesocarp usually 1 cm thick, yellow, with a gritty to pasty texture
due to the presence of numerous fibre bundles similar to those in poor quality pears;
endocarp with short fibres projecting into the mesocarp. Seed 1, large, bitter and
inedible.

Fruiting December o May.
4.0 MATHN USES

The mesocarp is eaten after shaving off the epicarp with a kmife. The flavour is
peculiar and slightly attractive being vaguely reminiscent of walnuts, however the pasty
and gritiy texture make it difficult fto eat a whele fruit unless one is very hungry or
has acquired the taste.

The small volume of the irumk has failed to interest wood technologists and
foresters.

50 METEOD OF COLLECTION OF THE EDIBLE PART

Harveesting is difficult as fruii are often high up the tree. They tend to shatter
or bruise when knocked down or when they fall naturally. So they must be carefully
picked with cutting poles. Thia is not easy as the stage of ripeness is difficult to
judge and they fall when ripe. Fruit do not ripen well off the tree and only last a few
days before the mesocarp turns mouldy. Yields are low with large trees seldom producing
more than 30-100 fruit.
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640 NUTRITIONAL VALUE

The mesocarp represents well over half the weight of the fruit. No analytical
data are available hut the mesocarp is very dry with 2 high fibre content. There is
some oil and the yellow colour probably indicates the presence of carotene. The volumse
of the fruit and the dryness of the mesocarp make it a gocd source of calories.

7.0 CULTIVATICN AND PROPAGATION METHODS

Cleaned meeds will germinate after a few weeks and growth is good until the seed
regerves are exhausted when the seedlings reach a height of 50 cm. Subsequent growth
ie fairly slow with. trees reaching a height of 4-8 m in 7 years when they first start
to fruit. A mild leaf blight attack has been seen, otherwise trees usually seem very
healthy.

8.0 POTENTIAL ECONOMIC IMPORTANGE

The gpecies is gquite common in private gurdens in Manaus., It occasionally reaches
the local markets where it sells for a good price and is soon bought out. There is some
scope for providing fruit for the local market in regions where the fruit is known and
liked., However it is difficult to see any larger future for the species.
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24. COUEPIA EDULIS

1s0 NAMES  Family Chrysobal anaceae
Botanical Couepia edulis (Prance) Prance
Synonym Acioa edulis Prance

Vernacular Casianha de cutia (or cotia) Brazil)
240 ECOIOGY AND DISTRIBUTION

Couepia edulis is well adapted to the poor, heavy clay oxisols of the humid forest
on terra firma, including areas that are occasionally flooded in the central Amazon low-
land region receiving ¢. 2500 mm ammual rainfall and no dry season. It is very common,
often occurring in clumpe of 6 or more trees per hectare.

The species is endemic to the ceniral Amazon, between Tefé and Coari on the River
Amazorn.

Related speciess C. longipendula Pilger.; C. bracteosa Prance.; C, subcordata
Benth. '

3.0  DESCRIPTION

A tree to 25 m high} trunk slender, up to 50 cm in diesmeter, seldom straight:
bark brown, rough; crown open, 12-15 m in diameter. Seedlings with a strong taproot,
large trees with small buttresses leading to superficial roois. Leaves alternate,
simples stipules 5=T7 mm long, soon falling; petiole 1.,5-2.5 cm long; blade ovate-
elliptic, 7=17 om long, 4.7=12 cm wide, apex rounded and acuminate, cumin 2-6 mm long,
base rounded, margins entire, dark green, glabrous, shiny, jightly veined. Inflorescence
a short, much-branched panicle 5-10 cm long; flowers c. 20, small asymmetrical, bisexual.
Receptacle conical, 6~7 mm long; sepals 5, rounded, unequal, 3-5 mm long; petals white,
soon falling; steamens long, 17-20 in 2 rowsj ovary l-lccular, ovules 2. Fruit an
elliptic, smooth, nut-like drupe 7-9 cm long, 4-5.5 cm in diameter; endocarp a hard,
woody and fibrous shell 8-10 mm thick. Seed with a creamy white, elliptic kernel 4~5 cm
long, 2=3 cm wide amd covered by an adherent rust—brown testa.

Flowering and fruiting February to March, the newly formed fruit requiring a yeer
to reach maturity.

4.0 MATN USES

Nuts are collected in large quantities from the wild and the kernels, after being
removed with & machete or axe, are eaten directly, roasted or mixed into cassava flour
rreparations. An attractive, clear, odourless oil is sometimes extracted from the nut
and used for cooking. ILike the nut of Cs longipendula it is similar in flavour to =a
brazil nut but a little softer in texture. Nute appear to store well with little change
in flavour after several months in a dry environment.

The extracted oil is sometimes used to make soap. It is also said $o dry well and
go has been suggested as a substitute for tung and similar oils in the paint and varnish
industrys. The wood is so hard that a machete mekes little impact on it.

50 METHOD OF COLLECTION OF THE EDIBLE PART

Nuts fall to the ground when ripe, over a restricted period of a few weeks. They
must be collected guickly and stored in a dry place as they rot guickly beneath the tree.
Yields are often very large with adult trees being capable of producing over 200 kg of
uts .

6.0  NUTRITIONAL VALUE

Kernels weigh 15-20 g and represent about 29% of the nut weight. They are reported
to contain 73% oil, 2.6% moisture, 9 or 16.6% protein and 6% ashs. So they are a very
rich source of calories and a good source of proteins
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T.0 CULTIVATION AND PROPAGATION METHODS

Seeds germinate after a few weeks and grow vigorously whilat obtaining nutrients
from the large green cotyledons, Growth is thought to be slow efter this stage although
no data is availeble.

8.0 'POTENTIAL ECONOMIC IMPORTANCE

Nutes have never been seen in markets but are well used in rural areas. It would
be easy to create local and possibly even wider markets for the attractive nut. It is
not yel clear if it has any advaniages other than size over . longipendula. The laiter
is said to be slighily betier flavoured. Information on growih rates and production is
now being collected and this will give a betfer indication of its potential as a planta—
tion crop. Commercial oil extraction from nuts collected from the wild has been congsi-
dered and is thought {0 be viakle in certain areas where a high concentration of tress
is found. The hard, fibrous briar-like (Erica arborea L.) shells of the nuts might be
considered for pipe bowls.
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25 COUEPIA LONGIPENIULA

1.0 NAMES: Family Chryscbalanaceae
Botanical Couepia longipendula Pilger
Vernacular castanha de galinha, castanha péndula (Brazil)

2.0 ECOLOGY AND DISTRIBUTIOK

Couepia longipendula is well adapted to the heavy, infertile, clay oxisols of the
hot lowland forests of the Amazon basin receiving 2300 mm rainfall per annum and with a
mild dry season. The species alzo occurs in low lying areas that are periodically
inundated. It c¢an tolerate dense shade, although growth is very slow under such conditionss

The species is endemic to Brazil, mainly in the central Amazon region arocund Manausy
it has also been recorded along the Ric Negro. It is reasonably common around Manaus,
occuring in stands of 0.2 to 11 trees par hectare.

Related species: C. bracteosa Prance; C. edulis Prance; Cs subcordata Benth.

3.0 DESCRIPTION

L tree 30 m or more high; trunk straight, up to 1.8 m in diameter, bark brown,
rough, sometimes with superficial furrows and mottled with grey lichens; crown small,
flat—topped, though on younger treea, 7 m high, the crown often with long, pendulous
branches and leaves, giving a weeping appearance; seedlings with strong taproot, large
tree fine, superficial feeder roots. Leaves alternate, simple; stipules lanceolate,

2.3 mm long, persistent; petiole 1 cm long; blade oblong—elliptic to lanceolate, 6-16 cm
long, 3-7.5 cm wide, apex with acumen 10-15 mm long, base rounded to cuneate, margins
entire, dark green, glabrous, lightly veined. Inflorescence of pendulous panicles on
slender peduncles 30-60 cm long; flowsrs 10-20, bisexual, agymmetrical. Receptable
tabular—cbconical, 10-15 mm long, calyx lobes rounded, with 2 sessile exterior glands,
lobes obscure the 5 small, white petals, soon falling; stamens more than 30, pinkish
purple, 1=2 cm long. PFruit obovoid to ellipsoid drupe, 6 cm long, 4 cm in diameter,
shaped like a hen's egg, from which the common name is derived; pubescent with brown
hairs up to 1 mm long; epicarp peeling to reveal a hard, woody and fibrous pericarp 6 mm
thick. Seed with a white to light green kernel 3 cm long, 2 cm wide, with a thin pubescent
testa surrounded by a thin membrane.

Fruiting February to March, usually very heavily, the newly formed fruit taking
about 6 montha to mature.

4.0 MATN USES

The kernel is eaten after parting the hard mut with a strong blow from a machete or
axe. Kernels are also eaten roasted or pounded and then mixed with sugar and cassava
flour. The kernel has also been considered as a source of oil. The flavour is pleasant
and like a2 cross between a brazil nut and pomegranate pips but softer in texture. This
slightly raw flavour improves on storage as the high oil content oxidizes to become
almost like that of a brazil nut. PFurther storage for a few weeks if moist, or months if
dry, leads to a date-like flavour before going off.

The wood has & medium texture and attractive yellow to red—brown colour. It is
hard {0.8 to 1.0 g/cm3) 80 a little difficult to work but takes a good finish and polish.
Uses include building, general carpentry and roofing tiles as it is very resistant and
long lasting. A rough fibre can be made from the bark. Extracts from bark and .-fruit
pericarps are also used in folk medicine.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

¥ute fall to the ground when ripe and must be gathered guickly before they germi
nate, rot or are carried off by smwall animals. They can also be picked off the long
peduncles on small trees. Dry nuts will store for several months but deteriorate rapidly
if kept moist at high temperatures. Small 7 m high and 12 m wide trees ahout 20 years—
old give 300 to over 1000 nuts per year. Full grown trees will give over 100 kg.



6.0 NUTRITIONAL VAIUE

Kernels weigh 4 to 7 g and represent about 30% of the whole nut. They contain
18% moisture when harvested and 75% of a light greenish ysllow liquid o0il that rancifies
quickly. 0Qil residues contain 32.5% protein, 10.6% fibre and 8.3% ash. So the nut is
an extremely rich source of calories and provides plenty of protein as well.

740 CULTIVATION AND PROPAGATION METHODS

Seeds germinate within a few weeks on falling from the tree onto moist ground.
They lose their viability rapidly and do not store easily. Early growth is rapid to
30 cm with the large cotyledons rising above thes ground and supplying plenty of nmutrients
for root development. Later growth is slow with trees reaching about 2 to 3 m in
4 to 5 years when they produce their first flowers. Anthracnose can attack cotyledons
soon after germination in very moist conditions otherwise no other diseases and pesta have
heen noticed.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Nuts are often collected from the wild and used in rurel areas, however they are
very rarely planted and have never been seen in markets. This is surprising as they are
g0 common in the forests, yield well and are one of the best nuts of the region. A market
could be created for them very easily once they are better known. Attenpts are now being
made to get over the slow early growth by shade and fertilizer applicetions. Grafting
onto more aggresive rootstocks is also being considered to speed growih and reduce the
time to flower. Toresters have also installed experimental plots to examine the species
ag8 a source of hardwood. The possibility of producing valuable nuts during the long
pariod before the tree can be cut, is attractive. Production of 0il can be considered
onice the nut market is satisfied.
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26, COUEPTA SUBCORDATA

1.0 NAMES: Family Chrysobalanaceae
Botanical Couepia subcordata Benth. ex Hock.
Synonyms Counepia amazonica ¥ritsch
Couepia inequalis Poeppig ex Fritsch
Vernacular marirana, umarirana (Brazil)

2.0 ECOLOGY AND DISTRIBUTION

Couepia subcordata is well adapted to the infertile, heavy and medium textured
oxisolg in the hot, lowland forests of the Amazon basin in areas receiving over 2000 mm
annual rainfall and only a short dry season.

The species is common in the central Amazon region of Brazil, also recerded from
Belem. Rarely reported in the actual forests, it has become common in the towns, where
it is often grown as a shade tree, especially along the streets.

Related speciees C. longipendula Pilger, C. edulis Prance, C. bracteosa Prance.
3.0 DESCRIPTION

A tree up to 25 m high, usually less; trunk up to 50cm in diameter, rarely straight
and usually branched from 2-4 m above ground level, bark pale grey, only slightly rough,
up to 1 cm thick; crown dense, spreading, 10-15 m in diameter; seedlings with weak taprocot,
rapidly and extensively proliferating, large trees with dense and superficial root system.
Ieaves alternate, simple; stipules 2 mm long, socn falling; peticle 0.5-1 cm long; blade
oblong-elliptic to oblong-lanceolate, 10~17 cm long, 4-8 cm wide, apex acuminate, base
cordate to rounded, margins entire, thin, surfaces pale becoming dark green above, grey
becoming brownish below, thinly pubescent when young with induvmentum persistent on the
midrib of the older leaves, veins prominent below. Inflorescence a dense terminal or
axillary panicle 4-6 cm long, densely pubescent with grey to brown hairs; flowers
bisexual, asymmestricals pedicels 1-2 mm long, bracts and bractecles ovate, 6-11 mm long,
late deciduous. Receptacle cylindrical, c. 1 ¢m long, calyx lobes acute; petals 5, white;
stamens 22-35; ovary villous, l-locular, ovules 2. PFruit & fleshy, elliptic drupe 5-12 cm
long, 3=5 cm in diameter, epicarp orange, thin, fragile; mesocarp orange, soft and pasty
in texture, c. 1 cm thick; endocarp fibrous, thin. BSeed with large kernel.

Flowering February to March, sometimes also at other seascns; fruiting June and
July.

4.0  MAIN USES

The soft mesocarp is eaten without peeling off the thin epicarp. The flavour is
strong, 8lightly sweet and unatiractive to newcomers. The smell is particularly strong,
gickly and unpleasant and the texture pasty, oily and sticky. Nevertheless they are
eaten widely by children and the poor although with little enthusiasm, as many fruit are
left to rot heneath productive trees.

The wood is =aid to be useful for carpentry and carvings, although the usual
twisting of the trunks must limit its use for sawn timber. The tree is extensively used
for shade.

5.0 METHOD QF COLLECTION OF THE EDIBLE PART
Fruit drop from the tree when ripe and bruise easily. They must be collected

rapidly as they rot within a few days and are also eaten by insects and small animale.
The trees are extremely productive with large ones producing several thousand fruit.
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6.0 NUTRITICRAL VALUE

The fruit is 50% mesocarp and this is 27.6% dry matter. Starch is the major
component of the dry matter although there is some o¢il and proteine. Thus it is a good
source of calories. The strong orange colour may well be due, in part, {o carotenes,
so the fruit may well be & rich source of vitamin A.

7.0 CULTIVATION AND PROPAGATION METHODS

Seeds germinate rapidly and growth is fairly rapid, at the rate of about a metre
per year. PFruiting starts in the fourth to fifth year. It is also hardy with few
health problems,; hence its use as a street shade.

8.0 POTENTIAL ECONOMIC IMPORTANCE

The fruits are not attractive enough to reach market but might be considered
for starch and 0il production because of the high productivity and hardy growth. It
may also be possible to take advantage of this species as a vigorous root stock for more
attractive members of the same genus like C. longipendula and C. edulis.
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27- ‘COUMA UTILIS

1.0 NAMES: Family Apocynaceae ]
Botanical Couma utilis (Mart.) Muell. Arg.
Synonym Couma dulcis Spruce
Vernacular sorva, cuma, sorvinha, saruvina. (Bpazil)

2.0 ECOLOGY AND DISTRIBUTION

Couma utilis occurs on the poor oxisols of the terra firma forest, preferably in
low-1lying areas where the water table is close to the surface, however, waterlogging is
not well tolerated. The annual rainfall requirements are over 2000 mm with no marked
dry season. It has not bheen found above 500 m.

The species originated somewhere in the western Amazon and is still largely
confined to this and the central regions. It is exiremely common in the Manaus region
and the upper River Negro and Japurd despite extensive desiruction for latex collection.
Ten or more trees per hecitare are not uncommon in some areas. 1t is rare in western
Parid and in private gardens in Manaus.

Related species: (. macrocarpa Barb. Rodr. is a much larger tree, common in the
same regions, that is a more important source of latex and produces similar but larger
fruit. Its wood is of reasonable quality (density between 0.45 and 55 g/cm3) for light
carpentry.

3.0 DESCRIPTION

Tree 5-15 m high, occasionally bushes 2 m high; bark fairly smooth, dark brown and
often mottled with large, light grey paitches of lichen, up to 2.5 cm thick, exudes
copious quantities of white latex when cut; crown large, dense, dark green, with branch-
ing from 2-4 m akove ground level in the open; tap root to 1-2 m or more in lighter soils,
with extensive, superficial root system extending well beyond the crown. Leaves opposite,
with 3 leaves at the end of branches, simple; stipules absent; petiole 5-10 mm long;
blade elliptic, 5-10 cm long, 2-4 cm wide, apex rounded to subobtuse, base cuneate and
decurrent into the petiole, margins entire, coriaceous, glabrous dark green above, light
green below, lateral veins parallel, prominent. Inflorescences 1-3, axillary, corymtose,
2=4 cm long. Calyx cup—shaped, c. 3 mm long, lobes 5, obtuse, 2 mm long; corolla
pink to purple, tube c. 8 mm long, lobes 4-5, 5 mm long; stamens 5, inserted in the tubej
ovary with numercus ovules. Fruit a globose berry 1-4 cm in diameter hanging in bunches
of 1-5 from long peduncles, dark green turning brown and soft when ripe with leathery
exocarp c. 1 mm thick; seeds numerous, soft, flattened, 34 mm in diameter, evenly
distributed in the creamy mesocarp.

Flowering April to June; fruiting August to September with some out of season
fruiting.

4.0 MATN USES

The goft creamy to brown mesocarp is usually squeezed cut of the exccarp straight
into the mouth and the seeds either swallowed or spat out. It is also used as an ice-
cream fiavour. Bunches of fruit collected from wild trees are often on sale in Manaus
where they are much appreciated. Diluted latex is slightly sweeit and sometimes used as
a milk substitute in remcte regions. PFruit are picked green when they are still firm
and easy to carry. At this stage the mesocarp is insipid and the exocarp often exudes
latex. Qood flavour only develops when fruit are more mature and dark green brown in
colour. At this stage they are very soft and start to drop off their peduncles ang
squash on the ground. The flavour is attractive, being sweet and reminiscent of raisins.

This species is known principally for its latex which is repeatedly tapped from
helical cuts down the length, of wild trees. Large trees that are difficult to climb
are felled. The latex is coagulated arnd dried by boiling into large solid blocks of
which about 5000 1t are exported amnually from Brazil for the manufacture of chewing gum.
Fruit juice is said to be useful for curing Wworms. The tree also makes an attractive
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ornamental that is frequently covered in small pink/purple flowers. Latex is also used
for caulking boats.

5.0 METHOD OF COLLECTICON OF THE EDIBLE PART

Harvesting presents a considerable problem once the tree becomes tall and it is
not unusual for collectors to lop off heavily laden branches. Ripe fruit that have
fallen to the ground are often too squashed to eat unless there is a grass cover. So
they are often marketed too green, tied together by their peduncles in bunches of about
20 fruit. PFruit last for 2 or 3 days once harvested but do not ripen well off the tree.
Yields are extremely high with trees of 10 m crown diameter in the open giving 20-50 kg
of fruit in one harvest.

6.0 NUTRITIONAL VALUE

The mesocarp represents about 80% of the fruit weight with seeds and exocarp
about 10% each. The fruit will be a reasonable source of calories as the pulp is
usually very sweet and contains about 20% sugars.

7.0 CULTIVATION AND PROPAGATION METHODS

Seeds germinate well after a few months but seedlings are slow growing in the first
year. Trees are said to reach a height of about 5 m in 4 or 5 years when they produce
their first fruit. An experimental plot has now been established at a 5 m spacing which
will be thinned later if necessary. No diseases have been noticed, in fact most trees
look very healthy in the wild.

8.0 POTENTIAL ECONOMIC IMPORTANCE

There is a small local market in Manaus which is currently satisfied by collection
of fruit from wild trees near the town. However the harvesting and storage problems
just mentioned severely limit the economic potential of the tree for the marketing of
larger quantities of good fresh fruit. Selecting dwarf varieties or developing grafting
and pruning techniques should help and the development of attractive processed products
like jams, purees, etc.. might overcome the problem of using squashed ripe fruit. Mean—
while the tree is very attractive for home gardens as & flowering ornamental producing
edible fruit. Plantations for latex production are now being considered for the depletion
of wild sources of chicle following destructive harvesting, the increased price of
synthetic products and the comparatively slow growih of Manilkara zapota_(Achras sapgta).
The fruit could form a useful biproduct.
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28. ELAETS OLEIFERA

1.0 NAMES: Family Palmzae

Botanical Elaeis oleifera (Kunth) Cortés

Synonyms FElaeis melanococca of many authors but not of J. Gaertn.
Corozo oleifera (Kunth) Bailey
Alfondia oleifera Kunth

Vernacular american 0il palm (English); Caiué, dendé do parf (Brazil);
palma brasilera, noli §Colombia); carocito, colorada
(Venezuela); palmiche (Central America)

2.0 ECOLOGY AND DISTRIBUTION

Elaeig oleifera occurs either individually or in groves in cleared and abandoned
areas, preferably in open, low-lying areas along river banks and will tolerate short
periods of flooding; occasional stunted palms with little or no fruit are to be found in
the forest understory. It is well adapted to the low fertility of the heavy clay oxisols
of the region. The climatic requirements are generally typical of the wet lowland tropics,
although trees have been seen along rivers in regions of transitional forest with
3-5 month dry periods.

The species is found in the southern part of Central America, along the Colombian,
Venezuelan and Cuyanan coasts and down through the Orinoco basin to the central Amazon
region. The species probably originated in Central America and the Amerindians may have
been respounsible for its southerm extension.

Related speciest K. guineensis Jacq.; B, madagascarjensiz Becc.

3.0 DESCRIPTION

Moderats, monoecious palme. Stem prostrate and rooting at the base for 1-5 m,
30-50 cm in diameter, upper part erect, 2 m tall, densely clothed with peticle bases and
infructescences; root system profuse and extensive, several metres deep and extending
many metres from stem, the basal part with many adventitious roots. Ieaves c. 20-45
in crown, reduplicately pinnate, somewhat curved and twisted towards the apex; petioles
2 m long, with spiny margins; leaflets c. 120~200, 60-130 cm long, 5-8 cm wide, apex
acute, rigid below but drooping towards apex, the leaflets remaining + in one place
(unlike He guineensis), dark green, glabrous, midrib and veins prominent. Inflorescence
usually unisexual, the male and female often produced in alternate cycles, but mixed
inflorescences occur occasionally, the relative proportion of female flowers increasing
- under better growing conditions, as in E. guineensis. Female inflorescence short,
compact, held close to the trunk and borne among the leaves, enveloped by the thin,
loose and fibrous remains of the peduncular bract; rachis 30-40 cm long with numercus
rachillae 4-9 cm long; sepals and petals similar, 8 mm long, 6 mm wide; ovary c. 10 mm
long with short style surmounted by 3 spreading stigmas. Mzle inflorescence 40-50 cm
long, composed of narrow, cylindrical rachillae 4-9 cm long bearing very numerous,
crowded, small flowers partly sunken in pits; sepals 3, very small; petals 3, larger
than the sepals; stamens 6, partially fused. ¥Fruit ovoid to rhomboid, 1-3 cm long,
turning from yellow to orange when ripe, borne in compact clusters of 85-150 spikelets,
the whole infrustescence 20-50 om long, c. 20-50 cm in diameter, weighing 2-18 kg, the
peduncle accounting for 7—26%; epicarp shiny, c. 1 mm thick, mesocarp 2-4 mm thick,
fibrous and oily; endocarp woody, 3—4 mm thick, the kermel white, hard.

Fruiting January to June, during the wet season, but fruiting can occur through-
out the year in less seasonal areas.

4.0 MAIN USES

The fruit is not eaten fresh but is used in remote regions as a source of cooking
0il and for the preparation of a drink. O0il is extracted in a primitive fashion by
pounding and cooking of the fruit fellowed by the decanting of the floating oil. The
regidual emulsion may be drunk or, more commonly, fruit are softened by several hours
cooking prior to sgueezing off the pulp and mixing with water and sugar. The oil is



very similar in appearance and flavour to that of raw oil from E. guineensis. The
emilsion is like thick creamy orange milk and alihough quite pleasant and mild in flavour,
is too rich to be attractive. The flavour is reminiscent of Peach palm (Bactris

gasipaes).

The fruit is fed to pigs in remote areas.
5.0 METHOD OF COLLECTION OF THE EDIBLE PART

Fruit are ripe when they can be removed readily from their spikelets and the whole
bunch is harvested by cutting through the peduncle after removing surrounding petioles.
The low height of bunches (1 10 2 m) makes harvesting easy. Fruit can be shaken from
their bunches after drying for a day or two but care must be taken to avoid damaging
them and starting rotting and rancification of the ¢il. They cannot be stored for much
longer than a week in the open before fruit rot within the bunch interior. Palm with
10 to 15 well developed bunches have been recorded so yields of over 100 kg per tree
are possible. However such yields are less than a quarter of those from E. guineensis,

6.0 NUTRITIONAL VALUE

Fruits vary in weight from 3 to 13 g and contain 31 to 62% pulp. The shell varies
from 28 to 53% and the kernel from 10 to 24% of fruit weight. Pulp oil contents vary
from 40 to 704 in the pulp dry matter and 35% of the kernel is oil. Fruit with up to
29% oil per bunch have been found although about 17% is more normal. The mesocarps are
also rich in carctene sc the fruit is a good source of calories and vitamin A.

7.0 CULTIVATION AND PROPAGATION METHODS

Seeds germinate in 2 to 4 months and grow slowly at first but then guite quickly.
Pruiting starts in 4 to 5 years when the top of the trees has reached a height of about
6 m. Well fertilized irees may fruit earlier. Subsequent vertical growth is very slow
because the older part of the trunk bends down and creeps along the ground. This creep—
ing may complicate spacing management. Twenty-year—old trees may have 2 to 3 m of trunk
along the ground and be no more than 8 m in total height. Mild Anthracnose spoiting has
been geen in old leaves, otherwise trees look very healthy and are known to be resistant
to Machitez sudden wilt and possibly Gancderma and Fusarium wilt.

8.0 POTENTTIAL ECONOMIC IMPORTANCE

This species is of little interest in its own right, however it hybridizes readily
with the important o¢il crop E. guineensis and has a number of desirable characteristics
that would be worth incorpor.—a'.ting into the latter. The fruit mesocarp c¢il has a higher
content of unsaturated fatiy acids which are considered to be of (dubious) nutritional
advantage in the prevention of artereosclerosis. Very high oil contents per bunch (29%)
hawve also been found especially in parthenccarpic bunches. Another important characte~-
ristic is the low height of the tree which would aveid the need to renew E. guineensis
plantations when they become too tall to harvest after about 25 years. Resistance to
several lethal and troublesome diseases {Machitez sudden wilt, Ganoderma and Fusarium
wilt) has been found in E. oleifera. Hybrid vigour results in increased fruit bunch
production but unfortunately alsc in greated vegetative growthe Considerable research
is in progress, but more is needed, to find and collect good germplasm and to combine
all the desirable characteristics.
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Plate XXV1II+« Elaeis pleifera (Kunth). Cortés
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29, ENDOPLEURA UCHI

1.0 NAMES Family Humiriaceae
Botanical Erdopleura uchi (Huber) Cuatrecasas
Synonym Sacoglottis uchi Huber
Vernacular uxi, uxi pucu {(Brazil, Amazon regionj

2.0 ECOLOGY AND DISTRIBUTION

Endopleura uchi occurs on humid, well-drained soils of the high forests of the
terra firma. It prefers a hot, humid climate and low altitudes. I% is well distributed
within the forests but there are no reporis of any dense stands.

It is indigenous to Pari and Amazonas states of Brazil,

3.0 DESCRIPTION

Large, evergreen tree, 25-30 m or more high; trunk straight, cylindrical, up to
lmin diameter, bark c. 2 cm thick, wood very hard, reddish; wide crown in open situa-
tions; root system very extensive but not very deep, the principal axial root disappearing
in older plants. Ieaves alternate, simple; stipules minute; petiole 1-2.5 cm long; blade
elliptic—oblong or elliptic-lanceolate, 10-20 cm long, 2.5-8 cm wide, apex scuminate,
base obtusely cuneate, margins serrulate, upper surface glossy, more or less glabrous,
dull, glabrous below with thick midrib and 12-14 pairs of secondary nerves, thin, promi-
nent, with the veinlets forming a conspicucus reticulume. Inflorescence a short, axillary |
cymose panicle, 3~4 cm long, shorter than the leaves, fragrant. ©Sepals 5. greenish,
orbicular, united below, c. 0«5 mm long; petals 5, greenish to whitish, linear-cblong,
3~-3.5 mm long, l-l.4 mm wide; stamens c. 25, filaments up to 2 mm long, anthers with
4 thecse remote from each other; disk formed by 10 triangular scales, united at the base;
ovary globose, c« 1 mm long, glabrous, 5-locular, each loculus with 1 ovule, style stout,
longer than the ovary, stigma capitate. PFruit an oblong—ellipsoid drupe, 5-7 om long,
4 om in diameter, weighing 50-70 g, exocarp greenish—yellow or dark grey when ripe, smooth; |
mesocarp 5 mm thick, edible, fleshy to mealy and cily with a peculiar smellj endocarp
woody, extremely hard, deeply grooved longitudinally, the grooves containing fibrous
tisgue; seeds 2-3, oblong, 2-3 cm long, c. 0.7 cm wide.

Flowering at end of rainy season, June to July; fruiting beginning regularly in
December and extending until ithe following May or June.

4.0 MAIN USES

The utilizable part of the uxi is the mesocarp, which represents approximately 40%
of the fruit. The pulp is highly aromatic, sweet, oily, with an agreeable flavour.
The fruit is consumed in the natural state, either alone or with cassava meal, and is an
important complement in the diet of the region's peasants. Recently it has come to be
used extensively in the fabrication of ice~cream, liqueurs and sweets, especially the
firste.

A yellow—citrine oil can be extracted from the mesocarp of the uxi. It is
transparent and limpid, with an aroma reminiscent of olive oil. Pinto (1956) determinated
the physicochemical characteristics of this oil and concluded that they were extremely
close to olive oil; the organoleptic properties are practically identical. The wood of
the uxi is relatively strong and heavy and is frequently used as beams, posts and rail-
reoad ties.

5.0 METHOD OF COLLECTION GF THE EDIBLE PART

The only known practical harvesting means 1S to gather the fruits after they
have fallen to the ground. Ofien people climb trees to shake the limbs to encourage
fruits to fall. This sometimes causes them to fall before fully maturing but in any
case the fruits can be stored for considerable periods before consumption (15 to 20 days).
No information is available on yields.
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6.0 NUTRITICNAL VALUE

According to the analysis done by Campos (1951), the pulp of the uxi has the
following composition: waters 4C%; protein 0,9%; carbohydrate 12.2%; lipids 20.2%;
mineral salts (ash) 1.0%:; fibre 26.0%. There is no information on mutritional value
but the above analysis shows a predominance of lipids, indicating a focd rich in
calories.

7.0 CULTTIVATION AND PROPAGATION METHODS

There i8 no concrete information but it is kmown that propagation is accomplished
from seeds and that germination is extremely delayed. In an experiment by one of the
authors, germination took 10 months under normal conditions. It is believed that this
periocd can be considerably reduced by partially destroying the endocarp or simply cutting
it, obviously without damaging the seed. There are no available data on growth, but it
appears that at the begimming it is relatively slow.

8.0 POTENTIAL ECONOMIC IMPORTANCE
The economic potential of the uxi does not appear specially promising, due

principally to the long growth period required from planting to the first harvest.
Modern agronomic techniques may change this picture.
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30. ERTSMA JAPURA

1.0 NAMES  Family Vochysiaceae
Botanical Erisma japura Spruce ex Warm.
Vernacular japurd, quaruba branca (Brazil)

2.0 ECCLOGY AND DISTRIBUTION [

Erisma japura grows in high, virgin rain forest on well-drained, sendy clay scils.
According to Serra (1967), the annual precipitation is 3,275 mm, mean humidity 87.7%,
mean temperature 28.8°C and the range of temperatures 22.4°C, varying from 14.6°C in
July to 37.0°C in October.

The distribution of Japurf is restricted to the northwest of the state of Amazonas
in Brazil, adjacent to the frontiers with Colombia and Venezuela.

Erisma megalophyllum Stfleu is another species with edible fruitis, closely related
to Be japura and occurring in the same area.

3.0 DESCRIPTION

Evergreen tree 20-25 m highy trunk up to 80 cm in diameter; young stems 4-angular
in crogs—section, the faces each with a longitudinal groove along the intermodes; root
system unknown. Leaves in 3=4-merous whorls, simple; stipules small, subulate, deciduocus;
petiole 2.5~4 cm long; blade oblong—ovate to broadly oblanceolate, 10-23 cm long, 4-10 cm
wide, epex rounded or emarginate, base cuneate, margins entire, very coriaceous, glabrous
or with very sparse stellate hairs below, lateral veins prominent below, 15-20 pairs,
parallel and running into a marginal vein. Inflorescence a much branched panicle 20 cm
long, with verticillate primary branches, other branches opposite; flowers showy,
irregular; pedicels 3-6 mm long, bracts elliptic-ovate, 10 mm long, 5 mm wide. Sepalg 4,
wequal, the largest spurred, up to 14 mm long, 18 mm wide, spur bag-shaped, rounded,
ce 3 mm long, 3 mm widej petal 1, yellow, obcordate-reniform, c. 2-=2.5 cm long, 2.5-3.5 com
wide, shortly clawed, glabrous, the margins undulate—crenate; stamens 1, c. 10 mm long,
staminodes up to 4, c. 3.5 mm long; ovary inferior, l-locular, stellate—~tomentose, style
ce 10=12 mm long, slender with capitete stigma. Fruit indehiscent, crowned by the
persistent, accrescent, very unequal sepals, the largest 12-13 cm long, 4 cm wide,
lanceolate and conspicuously veined; pericarp fibrous, enclosing 1 oblong seed 3-4 om
long, oily, edible.

Flowering October to April; fruiting February to March.
440 MATN USES

Since this species occurs in a limited and isolated area very little is known
about the use of its fruit. The natives are reported to eat the kernels, whether roasied,
cooked or umncooked. According to Spruce {apude Stflieu, 1954) they prepare "japurd butter”
which is eaten with meat and fishe Those who can endure the disagreeable and persistent

odour of the butiter find it very delicious.

Bezides its fruits, japurf furnishes a soft and light-brown wood recommended for
medium quality boards.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART
No information available.
6.0 NUTRITIONAL VALUE

No information available.



7.0 CULTIVATION AND PROPAGATICN METHCDS

There is no technical information but propagation is by seeds, which demonstrate
a high percentage of germination beftween 5 and 9 days. There are no available data
concerning growth, harvesting and yield.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Although this species has been known and utilized for centuries, it has never
been researched agronomically. Experimental plantings in new areas are needed as well
ag selection to reduce the plant size. The o0ily kernels require studies of chemical
composition and food value. These are the initial steps towards realizing the economic
potential of this species.
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31, EUGENIA STIPITATA

1.0 NAMES: Family ¥yrtaceae
Botanical Eugenia stipitata McVaugh
Verpacular arazé, arazé-buey (Peru); aragd-boi (Brazil)

2.0 ECOLOGY AND DISTRIBUTION

Eugenia stipitata prefers well—-drained, rich, loamy soile but will tolerate poorer

clay oxisols, provided they are well drained, of the dense, humid, tropic high forest.

In its natural hsbitat the rainfall averages 2800 mm, with a mean armual temperature of
26°C although in some areas where it has been introduced it grows well enough to with—
stand a drought of 2 months in an area with only 2000 mm anmual rainfall, It is found
in altitudes up to 650 ms There is little information regarding its abundance although
great concentrations have been reported in the Rio Ucayali valley of Peru, especially
near the city of Requena (Pinedo et al. 1981).

'The species appears to have its origin in the extreme west of the Amazon basin,
perhaps in the Peruvian Amazon. It is only found in the western Amazon and does not
appear to have been widely spread by the indians although some of the best varieties
appear t0 have heen selected by the Peruvian indians in Iquitos. Herbarium specimens
have been collected from Amazcnes State of Brazil, Bolivia, Peru and Colombia. Samples
of germplasm have recently been introduced into other areas of the American humid
tropics.

Related species: Eugenia is a large genus restricted fc the Americas. Meny, or
perhaps most, of the related species are edible. OSome examples are Eo vitoriana Cuatrec.;
E. aggregate Kiarsk; E. dysenterica DIC.; E. klotzschiana Bergs; Ee 11g3§tr1na Willd.;

E. luschaathiava Klotzsch; Ee. nhanica Berge; He pancens Berg.; E. selloi Berg.;
E. suEraox1llar 8 Spring; E. tomentosa Gamb.; E. uniflore Le; and E. uvalha Camb.

3.0 DESCRIPTION

Ornamental, leafy tree or shrub 3-15 m high, of densely branched habit, without
apical dominance; stem with brown t{o reddish-brown, flaking bark; young branches covered
with short, velvety brown hairs which are lost with age; root system unknown. leaves
opposite, simple; siipules absent; petiole short, 3 mm long; blade ovate 1o somewhat
broadly elliptic, 8-19 cm long, 3.5-9.5 wide, apex acuminate, base rounded and often
subcordate, mergins entire, dull, dark green above, with 6-10 pairs of impressed lateral
veins, pale green, shortly pilose with scatiered hairs below. Inflorescence racemose,
axillary, axis 4~10 mm long, with 2-5 opposite pairs flowers, the terminal flower absent,
pedicels long, bracteocles linear, 1-2 mm long. Calyx lobes rounded, broader than long,
overlapping in bud; petals 5, white, obovate, 7-10 mm long, 4 mm wide, ciliate; stamens
cs 70, 6 mm long; ovary (3-)4— locular, each locule with 5-8 ovules, style 5-83 mm long.
Pruit an oblate or spherical berry, 2-10 cm long, 2-12 cm in diameter, weighing 50-750 g,
light green at first, turning pale or orange yellow when ripe, soft, with a thin, velvety
skin enclosing a juicy, thick pulp which accounts for as much as 60% of the fresh fruit.

Flowering November to April; fruiting Januwary to May. Plants growing in well
fertilized soils can flower and fruit throughout the year.

4.0 MATN USES

The pulp of the fruit is used, although the seeds may occasionally be incorporated
in jellies. The fruit is slightly to extremely acid, so that the flavour can only be
appreciated by mixing with sugar to mask this acidity. The fruit then has an agreeable
refreshing flavour. The strong perfume of & ripe fruit is exquisite, but unfortunately
does not carry over into juices or cooked products. Because of its acidity the fruit is
not eaten directly. It is most popular as a strong or weak juice. Jelly made with the
pulp and the seed is delicious. However excessive coocking destroys the attractive aroms,
and flavours.
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5.0 METHOD OF COLIECTION OF THE EDIBLE PART

Fruit may be ccllected when they start to turm yellow, as they continue to mature
off the plant. The fruit should be harvested at least once a week because they mature
rapidiy. Careful post-harvest handling is important because of the thin skin and delicate
pulp. At a spacing of 3 x 3 m the first fruiting year can yield between 3 and 5 tons/
hectare with adequate fertilization and rainfall.

640 NUTRITIONAL VALUE

The only published data (Pinedo et al, 1981) on composition does not include % Hs0
which must be of the order of 90%. The dry weight consists of 8 to 10.75% protein;
5 to 6.5 % fibre; 69 to 72% other carbohydrates; 0.l6 to 0.21 calcium; and some phosphorus,
potassium and magnesium. Alse 10 to 12 ppm of zinc. In 100 grams of fresh fruit there
are approximately 7.75 mg vitamin A; 9.84 mg vitamin B and 7.68 mg of vitamin C. The
surprisingly high protein content presumably comes from the inclusion of the seeds. The
fruit has some value as a source of vitamins and minerals.

720 CULTIVATION AND PROPAGATION METHCDS

Germination percentage is high {80 to 100%) when seeds are sown soon after removal
from the fruit. However germination may take 2 to 4 months to start and 6 to 8 to finish.
If seeds are stored in moist charcoal powder they will start to germinate in weeks. Early
growth is slow, even in good substrate. The seedling needs about 12 months to attain a
height 25 to 45 cm (in polyethyline bage) at which time they are ready for the field.

No information is availehle ahout vegetative propagation. The seedling grows rapidiy,
slthough more in diameter than in height, when planted in the field with manure. Well
fertilized seedlings can start to fruit after 18 months in the field. DPotassium appears
to be an especially impoertant nutrient for the aragé-~boi as it is for P. gnava L. and
many fruits. No pests have been yet registered as reducing growth or production of this
species.

8.0 POTENTIAL ECONOMIC IMPORTANCE

The aragf~boi's delightful flavour and high yields suggest the fruit has economic
potentiale Little is known about agronomy for the species. No varietal selection has
been made, thus germplasm collections are recommended as a first step, followed by more
detailed agronomic studies with the best material. Food technologists should try to
develop a way to retain the aroma and taste in industrialized products. Immediate
potential appears to be limited to juice and jelly on a local scale.
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32. EUGENTIA UNIFLORA

1.0 NAMES: Family Myrtaceae

Botamcal Iugenia uniflora L.

Synonyms  Bugenia michelii Lam.
Stenocalyx pitanga Berg
Stenocalyx michelii (Lam.) Berg
Tugenia pitange (Berg) Kiaerskov

Vernacular surinam cherry (West Indies); cereza de cayenna (Spanish)s
ginja, pitanga (Brazil); cerise de cayenne (French Guyana)

2.0 ECCLOGY AND DISTRIBUTION

Eugenia uniflora appears to be adpated to the poor sgoils of the low scrub and
transitional forest bordering the high forest in areas receiving 1500 mm reinfall with
e 4 to 6 month dry pericd. It has been successfully introduced into Florida, conseguently
it is assumed to be able to withstand cold spells.

The Surinam cherry is beliwved to have originated in the eastern Amazon since it
is common along the banks of the Xingu river where it has heen reported as forming
fairly denge stands. Wild trees are to be found in the Cuyanas. It is now common in
the gardens of northerm Brazil and the West Indies and has now spread to many other parts
of the tropics.

3.0 DESCRIPTION

Large shrub or small tree to 8 m high; trunk tortuous, bark smooth, dark brown;
crown fairly dense, with many tortuous branches which are often slightly pendulocus at
the tips; roet system unkmown in adult trees, weak and superficial in seedlings. Leaves
oppogite, simple; stipules absent; petiole 2=4 mm long; blade ovate to ovate-lanceolate,
2-5 cm long, 1~3 cm wide, apex bluntly acuminate, base rounded, margins entire, glabrous,
glossy coppery to dark green above, paler below with veins slightly prominent.
Inflorescence axillary, flowers 1-2, bisexual, pedicels slender, 1-3 cm longe Sepals 4,
persistent, oblong—elliptic, 2.5-4 mm long, 1.8~2 mm wide; petals 4, white, obovate,
7-8 mm long, spreading; stamens numerous; ovary inferior, 2-locular, ovules ce. 20 per
loculus, style subulate, 4.5~5 mm long. Fruit red or occasionally yellow, purple, blackish
or white berry 1—4 cm in diameter, depressed—glcbose with 8 longitudinal ribs and crowned
by the persistent calyx; skin very thin and enclosing a red, juicy pulp and usually
1 globose seed 0Oe5-1 cm in diameter, rarely up to 4 seeds presente.

Flowering and fruiting in succession during much of the year.
4.0 MATN USES

Pruit are eaten fresh or as & juice, jam or ligquors Concentrated juice is marketed
in Brazil. The flavour is acid (pH 2.7 to 3), sweet and distinctive, usually but not
always, with a bitter after taste. The fruif pulp is succulent and pleasant. However
the fruits are frequently left to rot in gardens so they are not considered highly
desirable. This species is often used as a hedge in the West Indies.

540 METHOD OF COLLECTION OF THE EDIBLE PART

Fruit mist be picked at the right stage as they are sour before and fall after—
wards. They are difficult to transport as they bruise easily and deteriorate within
a day or two. Yields are very high with small, 1.5 m bushes 3 years—old, giving
1 to 2 kilos of fruit several times a year. A yield of & t/ha has been recorded.

60 NUTRITIONAL VALUE

Fruit weigh 1 to 4 g, 71% of which is pulp. Considerably less is used in
commercial juice preparation as a lot is lost with the zeparation of the exocarps. The
pulp is 11% dry matter, 10.2% sugars, 0.4% protein, C.05% fat, 0.33% fibre, 0.24% ash.



It contains & reasonable amount of tarmin (122 mg), vitamin C (62 mg) and vitamin A
(1.1 mg) per 100g. So inspite of its low dry matter content it provides a useful source
of calories and vitamins A and C.

7.0 CULTIVATICN AND PROPAGATION METHODS

Seeds germinate readily and grow to about a metre in 2 to 3 years when fruiting
starts. Cleft grafts can be used. Bushes are planted at 3 to 5 m in the few commercial
plantations in the north-—east of Brazil. It is said to be susceptible to attack by the
fruit fly Ceratitis capitata Wild in Peru. It is usually healthy in Brazil.

8.0 POTENTIAL ECONOMIC IMPORTANCE

The market for the juice in Brazil does not appear to be increasing very rapidly
at present because few people are familiar with the fruit. Selection or processing to
remove the bittermess might helps It should be used as a productive hedge in more
gardens. The creeping variety requires research because it may be useful for stabilizing
gand dunes and exploiting difficult habitats.
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Plate XX%11. Eugenia uniflora L.
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33. EUTERPE QLERACEA

120 NAMES® Family Palmae
Botanical Euterpe cleracea Martius
Synonyms Euterpe badiccarpa Barb. Rodr.
Buterpe beazrdii Bailey
Vernacular agai, af-do—~Paré, agaizeiro, palmiteiro, pirid, jagarsa,
Jjicara ?Braml), pina, prasara, manaka, gasei, gapoe (Surlna.m),‘
manaca (Venezuela)

2.0 RCOLOGY AND DISTRIBUTION

Euterpe cleracea grows best in rather open forests of the Amazon river flood plain,
on humid clay floodplain sgoils which are nutrient rich because of periodic flooding.
Optimum soil types are the lighter itextured betier drained soils (*varzea alta'); in the
lower, heavier textured soils ('varzea baixa') with poor drainage it does not grow so
well. Good drainage seems G0 be essential as it will not grow in areas where there is
stending water. It does not occur above 500 m altitude. In its optimum habitat it
receives a mean annual rainfall of about 2300 mm, and & mean annual temperature of 26°¢,.
There is a short dry seascn of c. 2 months.

In the eastern Amazon basin it can grow in almost pure stands on the higher parts
of the flood plain with as many as 9720 trunks (or c. 2000 clumps) per hectare. On the
poorer drier soils demsity is less but may still reach 4000-7000 trunks or 800-1400
clumps per hectare (Calzavara 1972).

It is found throughout the Amazon basin where it has been planted for its fruit,
cabbage (pa.lm heart) or a.ppearance. It has been spread intc the Brazilian northeast,
and northwards into the Guyanas and Venezuela. Its centre of origin would appear to be
the extreme east of the Amazon basgin-

Thig genus contains many species, of which E. edulis Mart. is used for palmito 'in
the south of Brazil; E. catinga Wallace, reputed to have an excellent fruit;
E. controversa Barb. Rodr.; E. jatapuensis Barb. Rodr.; E. longibracteata Barb. Rodr.;
E. neblinensis Barret and E. montes Barret all occur in Amazonia.

340 DESCRIPTICN

Slender, elegant, clustered, unarmed, monoecious palm. Stems to 12-18 m tall,
10~15 cm in diameter, clean, smooth, grey, ringed with leaf scars. Rooit system extending
up to 5 m from the base of the clump. Ieaves reduplicately pimmate, c. 8=14 in the
crown, C. 2-4mm long, sheaths strictly tubular, c. 80-140 cm long, forming a conspicuous
crownshaft, bright green colour; petiole 20—40 cm long; rachis 2--3,5 m long bearing very
regularly arranged leaflets; leaflets ¢50~-80 c¢m on each side, pendulous, 80-110 cm long,
3~4 cm wide, bright green. Inflorescence borme below the leaves, expanding soon afier
the subtending leaf sheath falls; peduncle short, 10-15 cm long; firsit bract entirely
enclogsing the btud, c. 1 m long, green; second bract lightly smaller, both neatly falling
and exposing the rachis eamd rachillae; rachis to 50 cm long, bearing 80-130C spreading,
straight, white—hairy rachillae. Flowers borne in 3's, a central female and 2 lateral
males almost throughout the length of the rachilla. Male flowers c. 4-5 mm long, cream
coloured; female flower c. 3 x 5 mm, cream coloured. Fruit + globose, c. 1-1.5 cm in
diameter, purplish~black, produced in large numbers; epicarp very thin, mesecarp
ce Ce5=1+5 mm thick, purplish tinged; endocarp covered in longitudinal fibres; endo—
sparm deeply ruminate.

Flowering and fruiting occurs throughout the year, producing 6=8 inflorescences
per years,



4.0 MAIN USES

The fruit is extremely popular among the people of eastern Amazonia. When prepared
as a juice it has a distinctive nuity flavour, that may take some time getting used to.
The ripe fruit are placed in a large receptacle to which is added warm water. After
15 to 30 minutes the skin and pulp are softened enough to be readily macerated, forming =
thick, scmewhat gritty juice, popularly called "wine" because of its reddish purple colours
The juice is consumed fresh, with sugar or without; mixed with cassava flour; used in
cooking fish (with cassava flour) and recently has become popular as an ice—cream and
popsicle flavouring.

The cabbage, or palmito, is especially appreciated in the region and has become
the basis for 2 large industry based both on expleiting natural populations and on moderm
plantations, although the latter are still rare. The palmito of agai weighs 330 g on
average and is about 41 c¢m long by 2 to 3 om in diametfer at the base. These are lightly
cooked and then bottled or canned in a light brine solution. The trunk is used for posts
or cut for burning, split for flooring and wallirng. It makes ap excellent ornamental.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

The fruit are harvested when ripe. Usually a boy or young man will climb the
smooth trunk and cut off the bunch, generally lowering it on a rope to aveid loosening
the small fruit. The palmito may be exiracted at any age where scme trunk is wvisible
above ground level. A single adult trunk produces beiween 4 and 8 bunchés/&ear. Bunches
produce on an average 4 kgs of fruit. Thus a trunk may produce about 24 kg/year. At a
spacing of 4 metres (625 plants/ha) this gives a production of 15 t/ha. A single trunk
also produces a palmito weighing on average 330 g« Thus 3 produce 1 kg of useable
product. At & spacing of 1 m square this is a production of 3.3 t/ha.

6.0 K¥UTRITIONAL VAIUE

Mature pulp is 38 to 59% Hy0. On a fresh weight basis there are between 7 and 13%
fata; 2.5 to 3.5% protein; 1 to 25% sugars; up to 18% fibres and the ash contains 0.03
to 0.17% calcium; 0.05 to 0.26% phosphorus; some iron and sulphur oxides. The pulp has
also been shown 4o contain Bcarotene and thiamine. Caloric content ranges from 88 to
265 calories. The agal is a good energy source and appears to have some fat and protein
value .

T+0 CULTIVATION AND PROPAGATION METHODS

The most common method of propagation is by seeds although separating side—shoots
may give results. Germination is rapid (30 to 40 days) with enough humidity and percent-—
ages are good (70 to 90%4) if sown soon after extraction from the pulp. Seedlings are
generally transplanted from seed beds when about 5 cm tall and remain in the polibag
rmursery for 5 40 T months with gocd substrate. They are planted out at about 50 cm in
height. Except for germination all nursery growth is in full sun. Organic fertilizer
is recommended for initial planting out with a 40 cm diameter planting pit. Spacing
will depend upon desired product: for fruit 4 to 5 m square or triangular; for palmito
4 m if a large number of side-shoots are desired at once, or less than 4 down to 1 m
square for no side-shoots. Growih is scmewhat slow, the plants may attain 3 metres in
5 years on oxisols. However on "varzea™ soils growth is more rapid. An aphid
(Ceratephis lataniae) attacks all plant parts but is generally not a severe problem.

The larva of the butterfly (Brassolis astyra) consumes leaflets at a great rate and can
be a severe problem, but is easily controlled.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Because of its palmito the aga: would appear to have an excellent economic poten—
tials. It is limited by relatively slow initial growth on oxisols, compared to fast
growth of Baciris gasipaes for the same purpose. However, on the flood-plain it is
unsurpassed. There is an urgent necessity of extensive germplasm collection as some of
the natural stands are being devasted by over exploitation. More research is needed on
the agronomic aspects of the agai. ¥or fruit production the economic potential appears
to be less good eince its strong flavour ig not immediately appreciated by all.
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Plate XXX1I1. Eutespe cleracea Martius
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1L~ Young palm tree

5 vears old.
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2 — Fruit on sale in the
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Belem, Brazil,




34. EUTERPE PRECATORT A

1.0 NAMES: Family Palmee
Botanical Euterpe precatoria Maritus
Vernacular agai de terra firms, agai solitario, agai molhe, agai o
%mazo?as (Brazil); palma de rosfrio (Bolivia); yuyu chonts
Peruj.

2.0 ECOLOGY AND DISTRIBUTTON

In contrast to Euterpe oleracea, E. precatoriz is a species of the 'terra firma'.
I% ocecurs in rain forest on nutrient poor, well-drsined oxisols and ultisols. Rainfall
is in the range of 1900 to 4000 mm per anmum, with mean annual temperaiures of c. 26°¢.
It will grow well on the rmtrient rich but lighter textured soils in the well—drained
parts of the fleood plain; it occasionally grows in the peremnislly poorly—drained stream
bottoms of the terra firme. It does not grow in pure stands although occasional small
groups of 10-20 palms occur; otherwise it may be no more abundent than 2-3 trees/ha.
It does not appear to be planted, and, in the wild, occurs from the Amezon basin west
of Santarém, Paréd, Brazil to the foothills of the Andes in Bolivia, Peru, Ecuador and
Colombia.

See E. oleracea for related species.

3.0 DESCRIPTION

Slender, elegant, solitary, unarmed, monoecious palm. Similar to E. oleracea but
larger in all its parts and differing in the single stem, 15-20 m tall, 10-20 cm in
diameter, the leaflets only 2.5 cm wide, grey-green throughout, and the homogenecus xrather
than ruminate endosperm. Fruit are- usually somewhat larger than in E. cleracea.

Flowering occurs from July to October in the central Amazon region; fruiting from
December to April.

4.0 MAIN USES

The fruit is used 1like that of E. oleracea. When prepared ss a julce it has =
mitty flavour similar to that of E. oleracea, although not as rich. The ripe fruit are
placed in a large receptacle to which is added warm water. After 15 to 30 minutes the
skin and pulp are softened enough fto be removed from the seed by being pounded. The
juice is then consumed in the seme manner as that of E. oleracea. Like the E. oleracea
‘all parts of the palm are used. However, it is not as ornamental as the E. olerscea
beczuse of the single trunk habit and is not widely unsed for pelmito for the .seme reason.

5.0 METHCD OF COLLECTICON OF THE DDIBLE PART

The fruit is collected when ripe, generally by & boy or young man climbing the
tree and lowering the bunch to the ground. A tree may produce 4 to 6 bunches per year.
A bunch may produce 4 to 5 kg of fruit. Thus = tree may produce 16 to 30 kg. of fruit/
year. If planited at 5 m spacing 6 to 12 t/ha may be expected from mature trees.

6.0 NUTRITIONAL VALUE

No information on composition is available, although it seems ressonable to
assume thet it will be similar to that of E. olerzcea. The E. precatoria would appear
to be a good energy source.

7.0 COLTIVATION AND PROPAGATION METHODS

Germination is rapid (30 to 60 days) and percentages are high (60 to 90%) if
conditions are right. No other information is available sbout propagation although,
again, this should be similar to that of E. cleracea. Although a native of the "terra
firma" the young plant cannot withstand prolonged dry perieds. WNo other information
is available.
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8.0 POTENTTAL ECONOMIC IMPORTANCE

Because of its single trunk hebit the E. precatoria does not have potential as =
palmito crop, and because the E. oleraces is reputed to have better tasting fruit this
potential also appears low. However it is an important element of the native diet
extracted from the forest and germplasm should be collected for evaluation.
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Plare X3X[¥. Eurerpe precatoria Martius

1 - Mature tree in production, left standing when
the area was cleared for housing. Height-10 m.




35, GENTIPA AMERTCANA

1= NAMES: Family Rubiaceae

Botanical Genipa americana L.

Synonyms  Genipa oblongifolim Ruiz & Pavon
Genipa excelss Krause

Vernacular bois de fer, marmaslade box, yaguf (Antilles); nandipasuazd
(Argentine, Paraguay); bigrande (Bolivia): jenipapo,
jenipapeiro, Jjenipé, jenipeba (Brazil); keou tse, tou kio tee
(China); jago (Colombia); guaifil (Costa Rica); irayol,
tina~dientes (El Salvador); irayol (Guetamala); genipa
(French Guyana); géne-pas, genipayer (Haiti); Maluco (Mexico)y
Gigualti, tapaculo, ygualti (Nicaragua); guaystil blanco,
jagua blanca, Jagua de montada, jagua negra (Puerto Rico);
taproepa, tapoeripa (Surinam); genip, juniper (Trinidad);
caruto, rebelseiro, kagui (Venezuela).

2.0 ECOLOGY AND DISTRIBUTICN

Genipa americans occurs preferably on clay or rich alluvial soils of the 'varzea';
rich soils are not essentisl, although it grows better on them, neither does it require
good drainage provided the water is not stagmant. The jenipapo grows in the open forests
and secondary regrowth of the 'varzea' as well as in the open forest/havanna trensition
zone. Throughout its distribution it appears to prefer & rainfall between 1200 and
4000 mm with Mean anrmal temperatures between 18° and 280 ¢, There is no information
available regarding its altitude limits. Although reasonably represented in all the
abhove vegetation types, its presence is rather scettered, except where planted. Ne=ar
Belém, Paré, the tree has been found in densities of 2-5 trees/10 hectares, most of
them abandoned in secondary regrowth.

The species is probably of Amazonian origin, although not all authors agree. It
nad already been widely distributed throughout the humid American tropics esnd many perts
of the American subtropics before the discovery of the Americes. It is growing spontan—
eously in the forest of Bragzilian Amagonia, especially in the 'varzeas' of the clear and
mddy waters, although not in the black water rivers. It is also found cultiveted and
abandoned throughout this region.

3.0 DESCRIPTION

A small to medium sized tree 5-15 m high, razrely to 30 m, usually 8-12 m; trunk
ugsually streight, bark thick, smooih, greenish-—grey; branching dense, lower branches
generally horizontal; root sysiem -~ no information available. ILeaves opposite, gimple,
clustered at the ends of branches; stipules broadly triangular, 5-12 mm long; petiole
c. 15 mm long, or more or less cylindrical; blade obovoid to oblong—obovoid, 10-35 cm
long, 7-10 om wide, apex acute to acuminate, base cuneate, margins entire, subcoriaceous,
glabrous, leteral nerves nearly parallel. Inflorescence terminal, racemose; flowers
bisexual. Calyx tubular, 58 mm long, lobes inconspicuous; corolla white to yellowish,
slightly fragrant, sericeus, 20-45 mm long, lobes 5-6, equalling the tube; stamens 5,
ingerted in the tube, filaments short, anthers linear; ovary 2-locular. Fruit an ovoid to
subglobose berry 10-12 cm long, 7-9 cm in diameter, weighing 200-400 g, skin thin,
mesocarp soft, yellow-brown, 1-2 cm thick with numercus flattened seeds arranged hori-
zontally in the fibrous, pestey, inner mesocarp.

Flowering May to September in most of Amazonia; fruiting September to Aprii.
4,0 MATN USES

The pasty mesocarp is the part usuelly consumed, although the inner mesocarp may
be consumed after straining the seeds. The jenipspe has a strong charscteristic smell
and flavour that is normally somewhat %o very acid. It is unpleasant to newcomers but
mich appreciated by those familiar with the fruit over a long time. It must be diluted
and sweetened to be appreciated. Although the jenipapo may be eaten fresh when well
metured (the mesocarp becomes very soft at this stage), it is mostly used as a juice.



Compotes, jams and jellies, crystalized fruit, syrups and other sweets may be prepared.
The fruit may also be used to make cocktails and liquors.

Historicelly the principal use for the jenipapo was for the extraction and
preparation of a dark blue body paint based on tannins, by the pre-colombisn Amerindians.
It was believed to have magical properties. The wood is of good quality, with a fine
grain, and is easy to work. It is widely used in cabinet making, civil end naval
construction and has meny other minor uses. The immature fruit is slso reputed to be =
good cure for small wounds and ulcers.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

The mature fruit fall to the ground when ripe. They do not bruise because of
their soft, spongy mesocarp. Harvesting thus consists of collecting the fallen fruit.
Trees of 15 to 20 years have been seen with 400 to 600 fruits.

6.0 NUTRITIONAL VALUE

The mesocarp is 73% Hp0, 13% suger, 8% cellulose, 1%aash and 0,35% essential oil
which gives its characterisiic flevour and smell. There is also 0,72% tartaric acid and
2.6% glucose, The jenipapo would thus appear to be s source of calories.

7.0 CULTIVATION AND PROPAGATICN METHODS

The Seeds maintain their viability for at least 90 days. Germination will start
after 25 to 30 days. Initial growth is slow, needing about 1 year to attain transplanting
size of about 20 to 40 cm. At this size it may alsoc be budded. Marcottage is also
reputed to give reasonable results. The plants should be spaced at 10 x 15 m. Qrowth
becomes more rapid as the plant grows. After several years it may grow at the rate of
a metre per year. Seedlings plants may produce in 6 to 8 years. No disease or pest
problems have been recorded..

8.0 POTENTTAL ECONOMIC IMPORTANCE

The jenipapo would appear to have a reasonable economic potential. It requires
more research on industrial products to develop a wider market. Agronomic studies and
germplasm collections are necessary. Locel demand is adequately met because the trees
are productive and becesuse there are few industrial producis at present. This is a
species that merits more atitention.
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36. GFETUM NODIFLORUM

1,0 NAMESSs Femily Gnetaceae
Botanical Gnetum nodiflorum Brongn.
Synonyms Gnetum amazonicum Tul.
Cnetum oblongifolium Huber
‘ Cnetum paraense Huber
Vernacular itua; curucuda (indians of the Rio Negro,, Ampzonas, Brazil)

250 ECOLOGY AND DISTRIBUTION

Gnetum nodiflorum occurs on a wide range of soil types and in vearious habitats,
generelly along the forest margins, never in the high forest, along the flcoded margins
of rivers, the edges of 'campinaranas', along stream banks and in 'verzea'; drainage
does not appear to he important. It sppears to be adapted to 2ll climatic veristions
within the Amazon basin, with a& rainfall from 1500 to 4000 mm. It seems to prefer the
lower altitudes. Of the 6 known species of Gnetum, the itua is the most abundant,
albeit as an occasional plant, rarely occurring in groups of 3-5.

The species probably origirated in the Amazon basin and is now distributed almost
throughout the basin, being most plentiful to the north of the river, but extending
southwards into Acre state.

Related species: those most closely relmted to ituf are: G. leyboldii and
Ge schwackeanum, both of which have kernels similar to itu4 and which are used by the
indians.

3.0 DESCRIPTION

A thick, woody vine growing to the tops of the taller trees; trunk and branches
cylindrical, with pronounced, articulated nodes. Leaves opposite, simple; stipules
absent; peticle short, c. 1 cm long, longitudinelly grooved; blade ovate, obIong—
elliptic or elliptic, 10-20 em long, 6—10 cm wide, apex ususlly shortly acuminate,
base rounded, subcordate or ohiuse, sometimes asymmetric, margins entire; coriaceous,
midrik slightly depressed above, prominent below, 4~5 lateral, upwerd cuwrving nerves.
Inflorescence — Plants diocecious. Male inflorescence z loose panicle up to 20 cm long
with branches of variable length, internodes 15-20 mm long, male flowers grouped st
the node and subtended by 2 opposite bracts forming a» shallow dish 4-5 mm in diameter;
male flower c¢. 0.7 mm high, consisting of 1 perianth psrt and 1 stemen with 2 micro-—
sponangiss. TFemele flowers larger, c¢. 3—1 mm high, congisting of 3 perianth parts
enveloping 1 ovule. Fruit red, ellipscid, c. 4-5 cm long, 2.5 cm in diameter, epicarp
thin, mesocarp absent, surrounding the large, hard seed.

Fruiting July to December, occasiocnally to January.

450 MATN USES

The kernel is the part consumed, generally being roasted bhefore consumption.
After roasting the itué is reputed to have & flavour reminiscent of Buropeen chestmut
(Castanea vesce), and is very much appreciated by the inhabitants of the upper rivers.
Afier roasting the kernels may be consumed directly upon removal of the skin.. It can
also be ground into flour and is occasionally produced in such gquantity that it must
be stored in fibre baskets lined with leaves. In some localities it is usmed as bait
for fruit eating fish.

The stem is very fibrous and these fibres azre very strong and dureble. Thus
the vine may be used for tieing or it may be pounded to separate the fibres to make
rope. It may slsoc be used as a cellulose base for some kind of paper.
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50 METHOD OF COLLECTION OF THE EDIBLE PART

Since most plants grow along the edges of rivers, fruit are generally collected
from the water. Plants with crowns near ground level may also be harvested directly.
Ko information is available on yields.

6.0 NUTRITIONAL VALUE
No information is awvailsble.
7.0 CULTIVATION AND PROFPAGATICN METHODS

As far as iz known, this species has never been cultivaied, =1lthough plents are
not destroyed when clearing land.

Since it is only found in the wild it must be propageted by seed, however, no
information on germination or growth is available.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Given the gquality of the kernel the itus deserves some research sattention to
determine possible economic potentisl. Collection of germplasm and nursery and field
trials should not be difficult as the species prefers edges =nd cen thus be interplanted
with other species. Flour msde from the kernel has the spdvantage that it keeps well in
storage.
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37+  HANCOENIA SPECIOSA

1.0 NAMES: FPemily Apocynaceze
Botasnic=1l Hrncornia speciosz Gomes
Synonyms  Echitea glauca Roem. & Schultes
Hancornia gardneri Muell. Arg.
Hancornis lundii A.DC.
Hancornia maxmilisna A.DC.
Hancornia pubescens Muell. Arg.
Ribeires sorbilia Arrud. Camara )
Vernacular mangaba, mangabeira, mengaibza, tembil-cs tu (Tupi);
manga-ice, mange jsu (Paraguay).

2.0 ECOLOGY AND DISTRIBUTION

Hancornia speciosa usually occurs on sendy soils in areas of open scrub known zs
'campo', 'campo sberto', 'cerrado', 'sertao', 'castinga', 'taboleiro' and 'chapada';
it is not found in forest areas, only in the humid savanna where it cen survive many
months of drought. In the central cerrado it is common at altitudes up to 600 m It
is present at both low and high densities, the latter are known as ‘'mangabais' and
occur in the northeast of Brazil in Pard and Amapi.

The species is believed to have originated in the southern part of northesstern
Brazil and is now found throughout Brazil as far south =2s Sao Paule, Perand and into
Paraguay and possibly the Gran Chaco of Argentina (Monachino, 1945).

Related species: as there is much variation in the form of Msngsbeiras, many
species have been described. These have now been collected into 1 species with
5 varieties (Monachino, 1945).

3.0 DESCRIPTION

Deciduous shrub or small tree 3.5-T7(=15) m high; trunk usuwally tortuous, 25-30 cm
in diameter, bark soft dark brown, blotched, 1 cm thick; crown heavily branched with few
leaves, somewhat pendulent, diameter of crown may exceed height of tree; all parts contain
milky, white latex. Leaves opposite, uniformly spaced at the end of branches, simple;
stipules absent; petiole 3-15 mm long, with minute axillary glands; blade narrowly
elliptic, oblong or lanceclate, 3.5-10 cm long, 1.5-5 cm wide, apex acuminate, obtuse or
rounded, base cuneate, margins entire, glabrous, dark green above, light green below with
numerous, delicate, paralle]l lateral nerves. Inflorescence a terminal, few-flowered
dichagium, pedicels 5 mm long. Calyx 2-3 mm in diameter, glabrous or sometimes pubescent,
with 5 oval or obtuse lobes; corolla white or yellow, fragrant, tube 20-35 mm long,
gradually expanding towards the apex and dilated at the insertion of the stamens, lobes 5,
obleng—elliptic, asymmetric, somewhat reflexed, glabrous or pubescent cutside; stamens 5,
inserted in the corolla tube, anthers oblong-lanceolate; ovary 2-locular, ovules numerous
in each loculus, of which only 1 loculus with & few ovules mature, style long, filiform,
gtigma cylindrical with a 2-lobed tip. Fruit an oveid or globose berry 2.5-5 cm in
diameter, yellow when ripe with pronounced reddish blotches and streaks, pulp soft,
surrcounding 8-15, flattened, discoid seeds c. 10 mm in diameter with a small, central

hllumo

Flowering July to September, coinciding in northern Brazil with periods of light
rain; fruiting September to March.
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4,0  MAIN USES

The fruit has s soft viscous pulp within a2 very thin exocarp. This is sucked
off the inedible seeds in the mouth or separsted in a sieve for pudding, Jjuice, ice
cresm, Jjems, etc. The flavour is acid sweet and very plessant, being reminiscent of
pear.

About 20 tone of latex are extracted from wild groves esch year and used to make
a poor type of rubber with several industrial uses. Extracts from bark and roots are
used in folk medicine agminst liver and mestrual problems,

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

Ripe fruit are picked off the tree or ground before they ferment. They can be
picked slightly green to aid transport. No information is available on yields,

6.0 NUTRITIONAL VALUE

About 80% of the fruit is pulp and 20% seeds. There iB no data on nutritional
value available but it will certainly provide gome cslories.

T:0 CULTIVATION AND PROPACGATION METHODS

The Hancornia speciosa has only been propagated by seeds so far. These germinate
in 18 to 20 days in sand. They should not be over watered and should be shaded for the
first months. Growth is slow reaching a height of 2 m after 4 or 5 years, when fruiting
starts.

8.0 POTENTTAL ECONOMIC TMPORTANCE

The fruit is marketed locally and puch appreciated as one of the best flavoured
of the north and northeast. Large natural groves have inhibited plantations to date but
the fruit deserves the attention of industriaslists. Plantations would provide rubber
as well.
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38. HEVEA BRASILIENSIS

1.0 NAMES: Family Euphorbiaceae
Botanical Hevea brasiliensis (Willd:. ex A. Juss.) Muell. Arg.
Synonyms Siphore brasiliensis Kunth
Hevea brasiliensis (Kunth) Muell. Arg.
Vernacular rubber, psra rubber (English); seringa (Brezil); jebe,
caucho {Peru); caucho do Pard (Central Americe);
caoutchouc (French)

2.0 ECOLOGY AND DISTRIBUTIUN

Hevea brasiliensis is part of the mixed canopy of the humid tropiczl rainforest,
usnally occuring at densities of 1-2 trees/ha, but approaching 5 trees/ha in some areas
of Acre and s outhweatern Amazonas states. It grows best on light textured clay loams
to loam soils with good mutrient levels, although in most of its range it grows well on
medium to heavy, deep, clay soils {oxisols and ultisols) with low nutrient levels.
Drainage does not appear to be a limiting factor since although most trees are found on
the dry platean they will also grow on periodically or perennially inundated soils.
Rainfall varies from 1600 to 4000 mm per annum, with dry periods from O to 3-4 months.
Mean annual temperature is c. 269°C. Rubber grows well at altitudes up to 1000 m but
will not fruit at 1000 m.

Most species of Hevea are indigenous to the northwest Amazon basin, although
He brasiliensis does not now occur in this region it seems ressonable to assume that it
too originated there. It is widely distributed on the southern side of the Amazon basin
from Parh state, Brazil, across Amazonas, Meto Grosso, Rondonia- snd Acre states into
Bolivie and Peru. There is also a-small area west of Manaus in Brazil where it occurs
to the north of the River Amazon.

Related species: The genus Hevea contains 9 species, of which H. guineensis Auble
is the most widely spread; H. pauciflorz (Spr. ex. Benth) Muell-Arg.; E. nitida Mart. ex.
Muell. Arg.; He benthamiane Muell-Arg.; H. camporum Ducke; H. microphylla Ule;

He rigidifolia (Spruce ex Berth) Muelli-Arg. and H. spruceana (Benth) Muell-Arg. are the
others. The related genus Micrandra has 12 species 2ll of which produce geed that are
gsimilar to those of Hevea spp. Also the monospecific gerus Veaupesia produces similar
seed.

3.0 TESCRIPTION

A medium to t2ll forest tree which may attain the upper canopy (40m); bark relati-~
vely smooth, light grey with patches of darker brown or red-brown {6.5~) 9~11 (=15 )mm
thick; crown generally small and open, branching not dense, angling upwards; tap-root
well developed, reaching 2.5 m at 3 years, augmented by an ample superficial system
extending for 7-~10 m at 3 years. Leaves spirally arranged, 3-foliate; stipules minute,
deciduous; petiole 2-70 cm long; leaflets elliptic to obovate, c. 15 cm long, 5 om wide,
apex acute, base cuneate, margins entire, dark green above, paler below, young leaves
purple—bronze, becoming green on hardening; petiolules 5-25 mm long, with basal floral
nectaries that secrete nectar only during the flush period. Inflorescences of several
panicles borme below the tufts of leaves on each young shoot, 15-20 cm long, with many
male and severa! female flowers (60-80 males to each female); flowers small, scented,
unisexual, females slightly larger and borne terminelly on the main and lateral branches
of the inflorescence; pedicels short. Male flowers: calyx yellow, bell-shaped, lobes 5,
narrowly trianguler, c. 5 m long; stamens 10, in 2 whorls of 5, on a slender, central
colom. Female flowers: calyx similar, 8 mm long, disc green, basal; ovary 3—celled,
somewhat hairy, with 3 short, white stigmas. PFruit a compressed, 3-lobed cepsule,
3-5 cm in diameter, seeds 1 per carpel. The fruit dehisces noisily and explosively,
throwing the seed up to a distance of 15 m. Seed large, ovel, slightly compressed,
2-3.5 cm long, 1.5-3 cm wide, shiny, grey to pale brown with irregular patches, dots
end lines of dark brown; seed shape determined by cepsule pressure end is characterigtic
for a given iree; endosperm white; seed weight 2-5 g.
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Flowering sequence within an inflorescence commences with some male fiowers,
followed by the females and compleited by the remaining males over a period of 2 weeksw«

This process appears to favour c¢ross-pollination, although there is excellent evidence
for & high degree of self-pollination under forest conditions.

In central Amazon the flowering season is July to August. Only a small proportion
of the female flowers set fruit, and of these between 30-50% fall after a monith and more
fall later. In central Amazon the fruiting season is October to November.

4.0 MATH UBSES

The seed is the part consumed, immediately after dehiscence from the fruit. After
preparation the endosperm may be somewhat sweetish and has an agreesble flavour and ocdour.
Because the seeds contain cyanic poisons, similar to those found in Manihot esculenta
Crantz, they must be boiled for at least 24 hours. After removal of the seed jacket the
endosperm may be washed underwater for several days, which is reputed to bring out any
sweetness present. This cooked and fermented mess is then perfectly safe to eat.
According to Schultes (1977) it mey be eaten with fish, dried end conserved for later
use or made into a bread. It is also used as a meal eaten with meat or poultry. It is
interesting to note that, although Hevea spp. occurs throughout the Amazon basin and
many parts of northern South America and all of them are edible if prepared as above,
it is only the indians of northwestern Amezonie who value these seeds. In other parts
of the region they sre only consumed in emergencies.

He bragiliensis is moet important as the principal source of natural rubber. This
ig derived from the white latex present in the bark snd has an infinity of uses. The
wood of He brasiliensis and related speciegs may be used for meking boxes and toys.

When processed for cellulose it has characteristics similar to those of Bucel yptus spp.

5.0 METHGD OF COLLECTION OF THE EDIBLE PART

The seed are harvested by collecting them from the ground. As they deteriorate
rapidly, harvesting should be done twice & week end the seed used immedietely. Tapping
for rubber is done by cutting the bark at an angle to allow latex flow and then collecting
the result. No information is available on seed yield of this species, although it is
said that the indians in the northwest Amazon quickly fill a cance.

6.0 NUTRITIONAL VALUE

Ne information is evailable, although there is information that oil may be ceollect-
ed while boiling the seeds and that there appears to be a reasonable protein content as
well ag carbohydrates. As in most seeds nuiritional value mey be expected to be good,
both for energy and for some protein.

7.0 CULTIVATION AND PROPAGATION METHODS

The seed of Hevea 8pp. loses its viebility quickly sc that sowing must be done as
goon as possible after dehiscence from the fruits. After one month all viability is
lost. Cermination percentages sre high if soon immediately and germination will start
after 5 days end finish 2% about 20 days after sowing. Seedlings msy be transplanted
from sheded seed beds to shaded nursery after 2 weeks. The seedlings can then be
hardened off immedistely. Most Pard rubber is propagsted vegetetively using the Forkert
patch-bud method. In Amszonia the trees are grafted itwice, once near ground level and
once at about 2 metres to give a disease resistant crown. The H. brasiliensis is a fast
grower; 2 meters/&ear during the juvenile phzse is common. Tapping for rubber may
usually start in the 5th to 7th year in the field. However fruit production may delay
somewhat longer. The principal disesse of paras rubber in Amezonia is Microcylus ulei
{P. Henn.) v, Arx. which attecks the young leaves during flush at any period during
plant growth. If an attack is serious during the anmial leaf change the entire tree
may lose all leaves or retain only a few severely deformed leaves. Spacing for rubber
is usually 3 x 8 m, However = wider spacing might be indicated for seed production.




135 -

A lot of research has been done on fertilizer requirements for rubber production so it
need not be mentioned here.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Although the economic potential of para rubber is well known there is scope for
+he use of the seed by smellholders. Chemical and nutritionsel znalysis is necessary.
A more efficient and easier method of preparation would also help expand the use of
this potential food crop. Immediate potentisl appears extremely limited.
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39. HYMENAEA COURBARIL

1.0 NAMES: Family Leguninosae subfamily Caesalpinioideae
Botanicel Hymenaea courbaril L.
Vernacular west indian or latin american locust, stinking toe (West
Indies); jatob4, jataf, copal (Brazil); guapinol, algerrobo
das antilhas (Central America)

2.0 ECOLOGY AND DISTRIBUTION

Hymensea courbaril is widespread on the nutrient poor, light and heavy oxisols of
the higher flood plains and dry transitional forests of the Ammzon besin. Telersting
not only poor fertility snd waterlogging but also 4 months or more of drought in areas
receiving between 1500 and 3000 mm rainfall per snnum, with temperatures typical of the
wet lowland tropics.

The species occurs in Colombia, Venezuela, Brazil, Bolivia, Guyana, Surinam,
British Guyena, Pansms, Costa Rica, Nicaragua, Hondures, Mexico znd the West Indies.
In Brazil it occurs in densities of 0.2-2 trees per hectare.

Related species: H. stilborcarpa Hayne, H. sltissima Ducke, H. reticulata Ducke,
He. adenotricha Ducke, and about 10 other Hymenses are found in Brezil.

3n0 DESCRIPTION

Tree, usually 30-40 m high, rarely to 50 m in the high forest; trunk up to 2 m in
diasmeter, bark usually smooth, greyish, 1-3 cm thick and red internally; in the forest
brenchinz 10-20 m above ground level, much lower in exposed sites, crown wide and open or
dense; root system fairly superficial with large roots often seen on the surface. ILeaves
aliernate, compound, 2-foliate; siipules soon falling; petiole 12-30 mm long; leaflets 2,
ovate to lanceolate, curving slightly towards each other, 3-12 cm long, 1.5=-T7 cm wide,
apex acute to obtuse, base obligue, margins entire, glabrous, shiny and leathery with
small glands and prominent veins below, petiolules 2-8 mm long. Inflorescence g short,
terminal panicle with few brenches and flowers; flowers bisexual; pedicels 3-10 mm long.
Sepals 4, concave, oblong—obovate, 12-22 mm long; stamens 10, filamentous, anthers 3-8 mm
long; ovaery l-locular, ovules 6-18 or more. Fruit an indehiscent, oblong pod, 8~15 cm
long, 3~5 cm wide, pericarp dull dark brown, hard, woody, c. 5 cm thick; seeds 1-6, light
to dark brown, hard, flatiened, obovoid to ellipsoid, 1-2 om long, surrounded by = dry,
creamy brown or greenish pulp.

Pods usually ripen beiween June and October, when the leaves fall; flowering about
6 months earlier.

4.0 MATN TSES

The powdery pulp around the seeds is eaten after cracking the pods open with =
stone or hammer. It has its own peculiar smell and sweet flavour, slightly reminiscent
of benanas and is generzlly considered plessant but not very attreetive. An indiceation
of this is the large rumber of pods that are ususlly seen rotting under trees. The
texture is like that of dry flour turning to = peste in the mouth and some people find
thiz unpleasant.

This species is the source of the resin South Americen, Braziliasn, Pard or
Demerara Copal or Jutaicicae. This hard resin exudes slowly from all parts of the tree
when dameged. It trickles from holes drilled in the trunk and is also often dug up in
a half fossilized form from the bese of the tree where it collects. It is transparent
to yellowish brown in celour and used to make poor gquality varnish. About 35 tons per
year are collected in Brazil for local use. The hard tough wood (0.8 to 1 g/bm3) is
one of the best from the region and is known as West Indisn Locust in international
markets. The hearitwood is reddish brown, sometimes with derk patches and the sapwood
yellowish grey in colour. Tt is a little difficult to work as it is so hard but
finishes well. Dureble in moist soils, it is frequently wsed for heavy constructions,
posts, boats and rail ties. It is also commonly used for furniture and for some
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tmigical instruments. The thick bark is a source of tennin, has been used by Indians for
canoes and is common in loczl folk medicine as a cure all, being especially useful for
coughs.

540 METHOD OF COLLECTICY OI' THE EDIELE PART

Pods drop to the ground when ripe snd must be collected within = few days before
the edible pulp rots. Yields are large with some trees cmpable of producing seversl
thougsand pods. ’

6.0 KUTRITIONAL VALUE

Pods weigh from 10 to 50 g andthe pulpy accomunts for less than 20% of this weight.
It is very dry and largely starchy so it is a good source of calories.

7.0 CULTIVATION AND PROPAGATICN METHODS

Seeds can be stored for as long as 12 months in dry conditiong with little loss
of viability. They germinate readily in about 3 or 4 weeks and grow repidly for a
hardwood. Trees may reach a height of 8 m in 5 years and 18.5 m in 16 years. They
fruit at 8 to 12 years of =ge.

8.0 POTENTIAL ECCRTOMIC IMPORTANCE

Foresters are beginning to show interest in this species as a fairly quick
growing leguminous hardwood. The fruit is of little commercial value but it would be
interesting to know if the seeds and pulp could be used as an animal feed to provide a
biproduet from plantations.
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40 INGA EDULIS

1.¢ NAMES: Family leguminosze subfamily Mimosoideae:
Botenical Inga edulis Mart.
Vernacular Inga {Brazil); ice—cream bean (W. Indies); guabo (Peru};
pois suere (French Guyans); guano (Costs Rica).

2.0 ECCLOGY AND DISTRIBUTION

Inga edulis grows rapidly on the poorest of oxisols and can alsoc be found on
floodplains thet 2re weter-logged for 2 to 3 months each year. Although generally =
associated with the warm, lowlsnd, wet tropics, it is slsoc remarksbly resistsnt fo
drought and cold, occurring in regions with & 6 month drought and at eltitudes of 1500 m
in the Andes.

The species originated in tropical Latin Americe 2nd is now very widely distributed
throughout this region and also in Centrzl America snd the West Indies. It is frequently
found in and sround small dwellings in these regions.

Relzted species: Inga slbs (Sw.) Willd., I. corizcer (Pers.) Desv., I. cinnamomes
Spruce ex Benth, I. fagifolis () Willd., I. felcistipuia Ducke, I. hetercphylla Willd.,
T. macrophyls HeBuK., I. thibendians DC, I. velutine Willd., I. densiflore, I. feuillei,

I. jinicuil, I. paternc and 100 or more wild species of Inga are found in central and
southern tropical America.

3.0  DESCRIPTICN

A fast growing, evergreen forest tree 10-15 m high, with open, much branched crown
often as wide as the height, and usually branching from just above ground level; bark
thin, brownish-grey, slightly rough, pink within; seedlings with well-developed taproots,.
Leaves alternate, compound, pirnate; stipules awl-shaped, 1-2 mm long, socon falling;
rachis 20-50 cm long, conspicuously and broadly winged between the leaflets and with a
circular, cup-shaped, nectarial gland c. 2 mm in diameter on the upper side of the rachis
between the point of attachment of each pair of leaflets; lezflets opposite, 4-6 pairs,
elliptic to elliptic—oblong, 5-15 cm leng, 2-8 cm wide, apex often long acuminate, base
rounded to truncate or weskly cordate, margins often slightly undulate, sparsely pilose,
smooth, mid—green above, slightly rough and paler below, midrib and veins often densely
hairy and very prominent below. Inflorescence 1 or more axillary, short spikes 36 om
long; flowers sessile, bisexuzl. Calyx tubular, 4-7 cm long, greenish, hairy outside,
with 5 deltoid teeth; corolla greenish-white, tubular, 10-15 mm long, with 5 deltoid
teeth, hairy outside; stamens c¢. 80, with slender filsments exserted 20-40 mm beyond the
corolla tube; carpel 1, ovules numercus. Fruit a cylindrical pod 50-100 cm long, 3-4 om
in diameter, shortly tomentose and with several, very deep longiftudinal grooves, twisting
and indehiscent; seeds 10-20, purple to black, 3-4 cm long, 1.5-2 cm wide, with 2 thin
testa and embedded in = sweet, white, fibrous pulp 0.5 cm thick.

Flowering =nd fruiting 2-3 times every year, at different iimes on different trees;
the ripe pods, which take 3 months to develop, being sveilrble from September to June.

4.0  MAIN USES

The succulent testas are eaten off the seeds =fter removing them from the sofitened.
pod by twisting it open. The testas zre sweet and soft but very full of fine fibres.
They remind one of eating cotton wood soazked in sugar and it is consequently surprising
that they are so popular. Lightly cinnamon flavoured varieties have been noted and these
are considersbly more attractive. Seeds are too bitter to ezt although those are
considerably more attractive. Beeds are too bitter to est 2lthough those of I. paterng
are s2id to be eaten roasted in El Salvador. Pigs eat seeds when hungry and cattle
Will even eat whole pods and leaves. The trees grow extremely fanst and provide a light
wood (0.3 to 0.4 g/cm3) that is frequently used for fuel. The open crown and rapid
growth also provides an excellent shade and trees are widely used for this purpose
sround dwellings and in cocoa and coffee plantations.
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540 METHOD OF COLLECTION OF THE EDTBLE PART

Pods =zre either pulled off lower, or cut off higher branches when thick and soft.
They may also yellow slightliy at this stage. Pods will keep for almost a week after
harvest and are easily cerried. A tree with a 10 m crown will produce 20 to 100 peds
at least twice a year.

6.0 NUTRITIONAL VALUE

The testas are usually much heavier than the seeds but are over 704 water. The
remaining dry matter is largely sugar and fibre. Brix levels up to 25% have. been recorded
go the sugar provides z usgeful amount of calories. The seed has 1?% protein in its dry
matter so may be a useful feed for pigs.

T+0 CULTTIVATION AND PROPAGATION METHCDS

Seeds have usuzlly started to germinate within the pods when the testas are ripe
to eat. They are very hardy and root easily when thrown on top of moist scil. Thus
most trees round dwellings have pProbably not been planted. They nodulate very well with
nodules of over a centimetre being common. Growth is extremely rapid with branching
occurring just above the ground to give a very open and untidy crown. Trees can reach =
height of 5 metres in iwo years and will fruit soon after the first year in favourshle
conditions. They are short lived {20 years), freguently showing rotting in branches over
15 cm in diameter. Regrowth of cut trees is extremely vigorous reaching 4 metres in one
year. Although trees are resistent to lesf cutting ants, complete defoliztion by
Lepidopteran larvae has been seen. PFruit fly larvae often dsmage testas especially in
late maturity. Slight demage from fungal attsck (Rhizoctoniz) of seedlings has been
noticed, otherwise the trees seem very healthy.

8.0 PCTENTTAL ECONOMIC IMPORTANCE

Fruit are frequently seen in loczl markets where they are low priced and well
apprecisted, Easy treznsport and storsge are a2lso important factors as the flevour is not
attractive enough to justify commercial plentations. They are important economically as
shade trees and supports in cocoa, coffee and vanilla plantations. The advantages of
direct planiing in the Tield, resisfence to climatic extremes, pests and disease, vary
fest growth and regrowth and nodulation also make them an interestmng option for woodlots,
agroforestry systems and useful bush fallows. Biomass yields superior to those of
Bucalyptus deglupte =nd Leuczenz Spp. seem probable on poor exisols when all these factors
are considered. There is thus an urgent need to select varieties or species in the same
gerus for better form to awsken the interest of foresters. Cinnamon flavoured fruit and
edible seeds should also be selected for.
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Plate XXXX. Inga edulis Mart.

fi ]

[}
¥ qar M ’.
4 i 3
299
$ ‘ z 3
g . & #
i i ) : §
3 i £ 7 111
/] {‘ X p b
. : oY ¥
g 2 B g | !
\ “| B A p il
. s " £ :ﬂ
7 . 5 i H y s
4 J ]
/ i e 4L
e ot] Toaare — A ]
e Ty AN e R i1
e T2 = \ g Y
K \ ST AL
. \ 77!
) e b v: i
'\ b iy
N /

o
HeereTr 77
1 /

Yg

WAL
AN

/
MW g B /AT

XRXK

Fruit
3. Seed

Leaves
. Flower
Anther

O 0 BT e

2 - Pods and seeds

3 - Tree




= 6% -

41. INGA MACROPHYLLA

1.0 WAMES:  Family Leguminosse subfamily Mimosoideae
Botznicel Inga macrophylla Kunth
Synonym Inge. quadrangsularis Ducke
Vernacular inga—-peus, ings—peba (Brazil, Amazonia), pecal am=rilld
(Bolivia).

2.0 ECOTOGY AND DISTRIBUTION

Ingz macrophylls occurs in the reletively low profile, secondary growth known
as "capoeira and "cepoeirinha", preferring non—floeded terra firme and grows well in
fertile cley soils with some organic matter. Its distribution patterm within the
Amazon basin suggests that it is not particulerly sensitive to the variety of climates
to be found in the region, zlthough it dees =ppesr to prefer low sltitudes not exceeding
250 m. Although frequent, the tree iz not abundant and is encountered only as dispersed,
isclated individuals, even when cultiveted for shade or fruit production.

Ingd—peus is native to the Amzzon Basin and is distributed throughout the entire
region, including Brazil, Bolivia, Peru and Venezuela.

Relasted speciest +the gerus Inge includes some 200 species in tropical America,
with 90 species in Amazonia (Ducke, 1949). The majority of the species produce edible
fruits, but only a few have a pulp thick enough to be of economic interest. In addiftien
to the species treated here, only four others deserve mention: I. edulis Mart., "Ingé-
cipo"; I. cinmamomea Benth., "Ingd—agf'; I. capitata Desv. "Ingd costela"; I. ruiziana
G. Don, "Inga peba'.

3.0 DESCRIPTTON

A small tree to 5 m high, with a wide, low crown; root system unknown. ILeaves
alternate, l—pimmate; stipules cordate, c. 12 mm long, deciduous, rachis, including
petiole 9@ cm or more long, broadly winged between the leaflets and with a raised, cup-
shaped or cylindrical nectarial gland on the upper side beitween the junction of each psir
of leaflets; leaflets 2-3 (—4) pairs, broadly elliptic, 12-18 cm long, 6-9 cm wide, apex
acuminate or sometimes retuse, base sub-cordate, margins entire, glabrous. Inflorescence
axillary or terminal, on a short peduncle up to 6 cm longj flowers subsessile, in a short,
bracteaie raceme., Calyx narrowly cylindrical, 15-25 mm long, with 5 deltoid teeth,
glabrous or sparsely hairy; corolla white or yellowish, narrowly cylindrical, 20-4C mm
long, densely hairy outside, with 5 lobes c- 5,, long; stemens numerous, fused info =2
tube telow, delicate; ovary elongate, stipitate, with 8-10 ovules, style long, filamen—
tous. Fruit a stoul, woody pod, rectangular in cross—section, streight or sOmetimes
arcuate, up to 45 om long, 4-5 cm wide, yellow, with 8-10 seed c¢. 3 cm long enveloped
in a white, slightly fibrous pulp. )

Flowering July to September and sporadically during the fruiting sesson;y fruiting
Jamuary to April.

40 MAIN USES

The only edible psrt of the fruit is the pulp, which is white and slightly fibrous
and surrounds the seed. The seed and surrounding pulp are epproximetely egual in weight.
The pulp is simply sweet with no aroma worthy to mention. It is consumed exclusively
in naturs. The tree is wery suiteble for shade.

5.0 METHOD OF COLLECTICN OF THE EDIBLE PART

The fruits only fall from the tree long after they are ripe and are unsuitable
for consumption. The pods should be collected by hand using a cutting instrument. The
fruits are ready to be collected when they are thick and the endocarp turms yellow.
There is no precise information on yields but random observations of production fluctuate
around 100 1o 150 fruits per harvest.
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6.0 NUTRITIONAL VALUE
Nd information is available.
7.0 CULTTVATION AND PROPAGATION METHODS

There are no technical reports on the ecultivation of ingd-peus, but it is known
that the plant propagates spontaneously from seeds and that monkeys are the principsl
dispersers. The seeds of well-matured fruits will germinate in 4 to 5 days. The seed-—
lings grow rapidly if planted in soil with & significant amount of organic matter. The
tree e¢sn begin to flower and fruit at 3 to 4 yeers of age.

8.0 POTENTTAL ECONOMIC IMPORTANCE

Like the other species of Inge, principelly I. edulie and I. cinnemomea, which
are abundent in locsl markets, the ingé-peua could very well represent snother option
in the array of fruits offered to consumers. The plant's voluminous fruit with = large
proportion of edible pulp rivels that of the other two species.. All thsat is required
ig the selection of more productive varieties snd the use of improved strains. The rest
is easy, since the tree is a wvigorous wild plant which does not require expensive
culture techniques.
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Plate XXXX1. Inga macrophylla Kudth
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42. JESSENTA BATAUA

1.0 NAMES: Family Palmae
Botanical Jeasenis bataua {Martius) Burret

Synonym Qenocar bataua Martius
Vernacular pataund EBrazili; ungurauy, sacumana (Peru); cuperi, obango,

come, comenya (Colombia); batawo (West Indies); palma seje
(Venezuela)

2.0 ECOLOGY AND DISTRIBUTION

Jesgsenia batsue is = palm of low lying aress along riverbsnks. Although it withstand
withstands temporary flooding, it is not often seen along 'varzea' floodplains, probsbly
because slow seedling growth deoes not zllow establishment. It cen tolerate considerable
deep ghade when young snd is usually sssociated with areas of high humidity (over 80%)
and s mean anmual tempersture of about 25°C. It casn grown on very poor szndy oxisols.

It does not uccur zbove 1000 m altitude. Commonly between 1 and § sdult trees and many
geedlings per 100 m can be seen along small rivers. QGroves of seversl hundred hectares
with 50-100 or more adult trees per hectare are found in some low lying areas, especially
in the western and centrsl Amazon.

The species is found throughout the Amazon, western Colombia, Fouador, the Orinoco
basin, Trinidad and the Guyanas.

Related speciest Ja. polycarpa Karst, J. repauda Engel, J« weberbaveri Burret.
3.0 DESCRIPTION

Moderstely robust, single-stemmed, unarmed, monoecious tree palm. Stem erect, to
25 m tall, ¢+ 30 ocm in diameter, smooth, mottled grey, ringed with leaf scars. lesves
robust reduplicately pimmate, c¢. 10-15 in the crown, c. 6~8 m long, stiff but bending
and twisting near the tip; leafsheaths forming an ill-defined crownshaft, c.2 m long,
cdark bluish green in colour, edged with thick, almost spine-like fibres 50-100 cm long; |
petiole to 50 cm long, deeply channelled; rachis bearing about 100 leaflets on each
side; leaflets regularly arranged, held + horigontally, c. 50-100 cm long, 10 cm wide,
dark bluish—-green on the upper surface, grey-white beneath, with sirong parallel veins.
Infleorescences infrafoliar to 1.5 cm long, shaped like a horse's tailj peduncle relatively
short, held at 459; first bract (prophylls c. 50 cm long; 2nd bract shorter, both bracts
deciduous; rachis c. 40 cm long, with c. 100 congested rachillae pendulous from the sides
and lower surface; rachillae cream at first, later turning reddish brown, bearing flowers
in 3's, a central female and 2 lateral males throughout their length. Flowers creamy
brown, the male pointed, c¢. 5m long, with c¢. 9-12 stamens; female flower globose, c. 5 mm
in diameter. PFruit usually produced in abundance, ovoid to ellipsoid, 34 cm long,
1.5-2.5 cm in diameter; epicarp smooth, dark purple to black with a waxy bloom; mesocarp
fleshy, oily, c. 0.5~1.5 mm thick, white to purplish; endocarp covered in large dark
fibres; endosperm ruminate.

Flowering occurs from December to July; fruit ripen 68 months later. It takes
about 1 year between the emergence of the inflorescent bud and the production of ripe
fruit.

4.0  MAIN USES

The fruit are usually used to make a drink although the o0il is also exiracted
from them in remote regions, especially where large groves are found. Fruit are left to
soak for about an hour in a little hot water to loosen the pulp (mesocarp and exocarp)
enough for it to separate easily when pounded and scraped across a sieve. Water is
added and the creamy brown emulsion drumk after filtering or decanting off and mixing
with sugar and sometimes cassava flour. One kilogram of fruit gives about 1 liire of
emulsion. Q0il is obtained from the separated pulp usually by boiling it with water but
occasionally with presses. An initial 2 teo 3 days fermentation of moistened fruit may
be used to break down the pulp and aid extraction. Good palm hearts can be obtained.
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The drink is peculiar in flavour, being slighily bitter and sweet with the added sugar.
It has the appearance and consistency of chocolate milk and the taste, rarely appreciated
by newcomers, is acquired with familiarity. A high oil conteni also makes it too rich
for most people to drink in any quantity. The freshly separated 0il is very bland and
quite similar in physical and chemical characteristics fo olive o0il so can be used as a
gubstitute in salad dressing. However the primitive process usually employed in the
Amazon only extracts about half the oil and often results in = poor, rancid, unrefined
product .

The fruit or their waste from drink and oil production are sometimes fed to pigs
and chickens. ILeaves are used for thaitching and some woven products. Long spines ere
important for arrows and darts. Both the drink and ¢il are used in folk medicine against
regpiratory diseases and worms.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

Pruit are cut down when they turn black. Tall trees are often felled to harvest
the fruit. Removing the thousands of fruit from the bunch is accomplished by sheking and
laborions picking. Fruit only store for a few days before rotting or drying out. Omly
1 to 2 bunches are produced each year as others often abort, presumably due to a lack of
mitrient reserves, adverse climatic conditions and poor pollination. These also greatly
affect fruit set and bunch size. A typical tree produces 2 bunches of about 15 to 20 kg
esch year although some regularly produce only 1 bunch of 8 kg and others as much as
2 bunches of 60 kg. If this very high yield were combined with the best fruit it would
give a potential o0il yield of 1.5 t/ha year, only a third of that of Elaeis guineensis.

6.0 KUTRITIONAL VALUE

Fruit represent aboui 70% of the bunch weight but it can be as low as 45%- Each
usually weighs 8 to 9 g although some of 3.4 g have been seen and others of 15 g have
been reported. The composition data in the literature is very variable =and confused by
a lack of clarity as to the dry matter content and the components of the pulp. This
usually refers to the mixed exocarp and mesocarp and these are difficult to separate
unless the fruit has been soaked and its dry matter content chenged. The fresh pulp
represents 15 to 52.T% varying with the size of the fruit and the thickness and moisture
content of the mesocarp. Some fruit with thicker pulps are reported to give 7 to 10%
0il (Pesce, Balick) and values for J. polycarpa vary from 1.8 to 13% (Beckerman, N.A+S.
Dry seeds only contain 1% oil. Dried pulps also contain 5.1 to 5.6% protein, 30.6 to
49% fibre, 1.2 to 1.7% ash and 47.2 to 51.5% carbohydrates. The protein is well balanced
with a nuiritional value only a little below that of casein. As fibre will be filtered
out during preparation, the milk-like drink, containing sbout 7.5% solids (55.3% fat,
7.5% protein, 37.3% carbohydrate) is of even higher value as a source of calories snd
protein. The hitterness and brown ceolour are due to tammins and their oxidation products.

7.0 CULTIVATION AND PROPAGATION METHODS

Seeds germinate after a month but seedlings grow slowly. They are ready for
planting at zbout 18 months to 2 years, when 30 cm high. Orowth in full light continues
extremely slowly with well kept trees reaching a heigit of ebout 1 metre after 4 more
years. This confirms the general impression that fruiting rarely occurs in less then
B years and may take considerably longer in wild trees thet start to fruit when 5 to 8 n
tall. Qreater attention to the trees exacting water requirements and partial shade may
improve early growth. Abundant wild trees and slow growth explain why irees are never
planted. No pests or diseases have been notices so far but drought symptoms and deaths
have been seen in young plants during dry spells,
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8.0 POTENTIAL ECONOMIC IMPORTANCE

This tree provides an important and mutritious item of the diet for certain
Amerindian tribes living in regiona with lsrge groves. Fruit are common in the Manaus
market and these, together with all fruit from trees near dwellings, are used io mske the
much appreciated drink. ILarge groves have also been exploited commercially for oil
during the scarcity of the two world wars and for a shert time afterwards. As much as
200 t of oil per year was exported from Brazil in the 1940's. 0il extraction has now
ceased, except for home consumption in remote regiong, because of the harvesting and
transport difficulties from high trees in swampy ground, the labeoricus and inefficient
extraction techniques, the low yields and the availability of meny other cheap altermative
refined vegetable oilsg. 0il extraction industries in the major towns have shown litile
interest becasuse of the additional difficulties of transporting fruit in bulk for any
distance without deterioration, the low 0il content of the fruit, the lack of suitable
depulping equipment and the existence of many better oplions like Astrocaryum and
Orbignya spp. Agronomists have shown no interest because of the slow growth of the tree,
its large crown, the low oil contemt per bunch, the low bunch yield per area per year,
its exacting moisture requirements, the difficulty of mansging plantations in swampy soils,
the possibilities of more attractive new crops like Baciris gesipaes and Astrocaryum
aculeatum and the option of the lucrative and high yielding oil crop, Elaeis guineensis.
Tnspite of all these difficulties there has been much recent enthusissm about the crop's
potential, especially beceuse of the possibility of using it as a substitute for olive
0il. This will only be justified if much better germplasm is found. For example, the
reporting of very small seeded and thick fleshed sterile (perthenocarpic) fruit from
hybrids with Oenocarpus bacaba and the faster growth and precocity of 0. muliicaulis
degerve close attention. Meanwhile the feasibility of the rational exploitation of large
natural groves with modern extraction methods, is being studied.
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Plate XXXX1I. Jessenia bataua {Martius). Burret
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43« IECYTHIS USITATA

1.0 NAMES: Family lecythidacesae

Botanical lecythis usitata Miers

Synonyms Iecythis paraensis Huber
Iecythis amapaensis Ledoux
lecythis zabuxajo Aubl.
Pachylecythis egleri Ledoux

Vernacular paradise nut, morkey pot nut, cream nuis (English);
sapucaia (Brazil): zabucajo, guateld, mermite de singe
(French Guyana).

2.0 ECOLOGY ARD DISTRIBUTION

Lecythis usitata occurs in the hot, humid region, on the fertile floodplains as
well as the drier oxisols of the terra fima, tolersting waterlogging for several months
and also socils of low fertility. The species is rarely found in areas with less than
2000 mm anmual rainfall. Forest inventory reports from the Manaus region of Brazil
record densities of between 0.2 znd 11 trees/ﬁa, but greater concentrstions are known
t0 occur on the flcodplains.

The species is distributed throughout the Brazilian Amazon and algo in Colombie,
the Orincco basin =nd the Guyanas. The mogt likely origin of the species is helieved
to be the central or eastern Amazon, where it is most plentiful.

Related species: Bertholletia excelsa Mumbolt and Bonpland.; L. ollaria Linms;
L. minor Jaecq.; Le ellipfica HeBeKe ' '

3.0 TESCRIPTION

A large, deciduous tree, 30-40 m high; trunk 60-80 cm in dismeter, straight for =
considerable height when growing in the forest but branching profusely at 1 m or so when
growing in the open, bark lightly fissured, greyish outside, yellowish inside; large,
denge crown in the forest, round and 15 m or more in diameter in the open; seedlings with
large taproot, large trees appear to be deep rooted. Leaves altermate, simple; stipules
absent; petiole 6-10 mm long; blade elliptic, obovate or lanceolate, 6-20 cm long,

3-7 cm wide, apex acuminate, base rounded, margins slightly waxy and finely serrulate,
thin, light green iurning darker and coppery before leaf fall, glabrous, lightly veined.
Inflorescence smell, usually terminal raceme; flowers bisexual, globose. BSepals 6,
unequal, ovate, c. 10 mm long, 5 mm wide; petels 6, unequal, breadly ovate to subcirecular,
c. 25 mm long, 20 mm wide; stamens in 2 rows and numerous staminodes within a hooded
andrececium; ovary inferior, 4-locular, ovules numerous. Fruit a large, functionally
indehiscent, bell-shaped, woody capsule (pixidium) up to 25 cm long, pendent, pericarp
woody, 1-2 cm thickj there is =z large operculum which becomes detached from the mature
fruit leaving nuts dangling by e slender, fleshy funicle which eventually rots =snd sllows
the nuts to fzll, the empty pixidium remaining on the tree for many months. Fruit with
4 digtinet loculi containing approximately 10 seeds; seeds elliptic, slightly angled,

5 c¢m long, 2 cm wide, testz brown, woody, with uneven, raised, lighter coloured ridges,
aril large, fleshy snd wexy, kernel cresmy-white, 4 cnt long, 1.5 cm wide.

4.0 MATN USES

The nuts are cracked or cut open to reach the kermel. The teste is softer and a
little easier to remove than that of the Brazil rmt (Bertholletis excelsa) and the kernel
ig not attached so firmly. The kernels are similar in flavour and, being a little sweeter
and moigter, are considered superior by many people. They are sometimes roasted or used
in confecticnary.

The wood is of good quality having a density of 0.8 %o 1.C g/me. Heatwood is
reddishbrown and the sapwood yellow. Ii is a little difficult o work but takes a good
finish. Uses include railway ties, roofing shingles, construction and general carpentry.
Infusions of bark and pericarp are used in folk medicine to cure liver problems.
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5.0 METHOD OF COLLECTION OF THE EDIBIE PART

The nuts are rarely obtained because once the operculum falls, both monkeys and
bats rapidly eat or disperse them. Then nuts fall to the ground within a few days of
maturity where rodents remove them. So harvesting requires cutting down fruit at the
correct time, & difficult proposition. The kernels are rather moist and do not store
well unless dried quickly. Flowering is sporadic with some trees bearing once every
other year and some 5 years gpart. Yields of 12 to 20 fruit in the firsi fruiting
year and 81 fruit 2 years later have been reported. Less than 50 fruit per year is
normal for edult trees although more mzy bhe produced on the fertile floodplains.

6.0 NUTRITIONAL VALUE

Fruit weigh between 1 and 2.5 kg and contain 30 to 50 nuts, each weighing asbout
4 to 14 g. ¥Xernels account for 60% of the nut weight and contain 60% dry matter. The
latter conteins 51 to 64% oil, 16% protein, 8% fibre and 42 % ash. So the nut is a good
source of both calories and protein. Like Brezil nuts, they ere also seid to sometimes
concentrate rare elements like selenium to toxic levels, when growing on soils rich in
such minerals.

: )
T.0 CULTIVATION AND PROPAGATION METHODS

Seeds germinate easily within 2 to 6 weeks and seedlings grow to about 60 cm in
the first year. Growth continues at about & metre per year with l0-year-old trees having
a height of 12 m 2nd crown diemeter of 10 m. Pruiting starts between 10 and 18 years ’
depending on the fertiliiy of the seoil. Growth on the fertile 'varzesa' flecodplains is
3a1d to be quite fasi. No commercial plantings are known. A mild Anthracnose attack
hes been seen in aging leaves, otherwise trees look very healthy.

8.0 POTENTTAL ECONOMIC IMPORTANCE:

Both the fruit and wood of this species are interesting. They have an advantsge
over B. excelsa in being able to grow on the floodplains but serious disadveantages with
their difficult harvesting snd storage. It would be interesting to know more about their
growth rates snd production on the flcodplains. The possibilities of dual purpose
plantations or use as a rootstock for B, excelsa on these rich soils should be exsmined.
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4 o MALPTGHIA PUNICIFOLLA

1.0 NAMES: Family Malpighiaceze

Botznical Malpighia punicifolia L.

Synonyms  Malpighia emzrginate Moc. & Sesgé
Melpighie retusa Benth.
Malpighia berterians Spreng.

Vernacular West Indian cherry, Barbados cherry, Antilles cherry,
cerise ronde de Czyenme, semeruco {Venezuelsn); cersja—Go-Pard
(Par&, Brazil); Americen cherry.

2.0 EGOTOGY AND DISTRTBUTION

Malpighia punicifolia is now widely knowm as s culiivated tree and there appears
to be little information on its natursl habitat. It is tolerant of & variety of tropicsl
climatic regimes. It is reported to grow and fruit well in the regions of Belem, Sslgedo
and Bragantina in the Amazon estuary, where the temperztures snd humidiiy =zre high and
the altitude near sea level.

The West Indian cherry ig originally from Centrsl Americe or the Antilles, where
it has been known since the 16%h century. It is found both wild and cultivated in
Central America and the Caribbesn and extends from Mexico to the north of Scuith Central
America, ineluding the whole of Amezonia, and extends to Rio de Janeiro and Sao Paulo in
southern Brazil where it is cultiveted apparently only on a domestic scale.

Relzied species: Malpighia glabrs L. is a species closely related to M. punicifelia,
however its fruits are not as apprgciated as the latter's. According to some botanists
it is merely the wild form of M. punicifolia.

3.0 TESCEIPTION

Small, mmch branched tree to 5 (—12) m-highy trunk more or less cylindrical with
discontinuous fissures, bark brown, thin with conspicuous lenticels} roots fairly deep.
Leaves opposite, simple; stipules small, c. 2 mm long; petiocle short, c. 3 mm long; blade
elliptic to ohovate, 1.5-7 cm long, 1-3 cm wide, apex rounded, mucronulate, base cuneate,
marging waxy, more or less glabrous at maturity. Flowers solitsry or up to & in sub-
umbellate inflorescences; flowers irregular, bisexual; pedicels less than 1 cm long.
Sepals 5, ovale, 2.5-3 mm long, each with 2 large, external, basal glands; petals 5,
white to reddish, limb circular with narrow claw, 6-9 mm long, denticulate and slightly
keeled; stemens 8, incurved; ovary superior, ovoid, styles 3. Fruit a depressed-globose,
3-lobed drupe up to 2.5 cm in diameter, skin red when ripej mesocarp juicy, enclosing
3 angular seeds with endocarp sculptured with 3 dorsal crests connected by transverse
ridges.

Flowering and fruiting during the first 6 months of the yeer, during the rainy
Seasone

4.0 MAIN USES

The edible pert of the fruit is the juicy mesocerp, slightly =scid and very
agreezble. The fruit mzy bhe eaten ripe or slightly green, fresh or mede into juice,
compote or = delicious jelly of excellent quality naturslly rich in pectin.

Pio Corresa (1931) mentions that the wood in spite of 1ts short length, is of
excellent quality for special cabinetwork snd carving. The wood contsins 20 to 0%
tammin, and is used in the tenning industry. The bark gives a red colouring and yields
a glue like gum erebic which hss medicinal properties. M. punicifolia 1s also recommend-—
ed as a suitable plant for arborization of sguares and avenues.
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5.0 METHOD OF COLLECTION OF THE EDTBLE PART

The harvest should be done manually before the fruits attsin full riperness, in
order t0 avoid demage during handling and transportation. Ripe fruit on the tree are ez
eagerly sought by birds. Based on observation of an individual in good condition, the
fruit production during a single harvest lasted 3 months, snd was estimated at 1500 to
2500 fruits.

With an average weighi of 5 g per fruit, this gives an estimated 7.5 to 12.5 kg
of fruit per plani in one harvest.

6.0 NUTRITIONAL VALUE

The edible part accounts for 80-85% of the fruiis weight. The fruit of
M. punicifolie =2re the richest in vitamin C of 21l known edible fruits. In a paper
reporting s study in French Guyans by Floch & Gélard (1955) these suthors conclude that
a single American—cherry fruit weighing 4.5 g contsins as much or slightly more vitamin C
than 500 g of orange or 1000 g of lemon, the fruits most oowtmonly used for scurvy
prophylaxis. Leme Jr. (1951) has studied the vitamin C content of several tropical
fruits, and gives special importsnce to M. punicifolia because of its exceptional rich-
ness in this vitamin. According to this author three medium sized fruits {(weighing
5.27 g each) are sufficient to provide 75 mg of vitamin C, which is the average daily
requirement for a normal adult.

n(0] CULTIVATION AND PROPAGATION METHODS

The propagation of the American—cherry is by seeds or by vegetaitive means, the
latter being the more advisable. Propsgation by seeds may be practised when there is
certainty that the fruits are products of cross fertilization; otherwise the germination
percentage will be very low or nil. The method of propagation by layering gives
excellent results, with rooting in 20 to 25 days. If planted in soils that are not too
dry, with about 20 to 30% organic matter, the growth will be very good. Individuals
cultivated from seeds attained 3 m in height and fruited in less than 3 years. Another
individual reproduced by layering sitained 1 m in less that a year.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Large—-scale Americen—cherry cultivation undoubtedly would provide new options
to the food indusiry with products such as concentrated juice, camned fruit, jelly and
others, not o mention its consumption in natura. The fruit's richness in vitamin C,
its beauty and agreeable flavour justify intensive studies from every angle, with
empha8is on cultivetion.
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45.. MANTIKARA ELATA

150 NAMES: Family Sapotaceae ’
Botesnical Manilkars elata (Fr. Allem ex Mig.) Monachino
Synonyms  Mimusops huberi Ducke
Manilkara huberi (Ducke) Chev.
Vernacular bullet wood (USA); magarandubs, magesrandubs verdedeira
(Brazil).

2.0 ECOIOGY AND DISTRIBUTICON

Manilkara elata occurs on the well drained mutrient poor oxisols and ultisols in
the dense high forest of the terra Tirme &s well as the reasonably drzined nutrient rich
alluvial soils of the seldom flooded, high 'varzea'. Throughout its range it grows well
with an annual rainfall between 1500 and 2500 mm and mean annusl temperatures between
24° and 289C. Nowhere has it been reported at zltitudes =bove 500 m. Hear Manaus,
Amazonzs, a frequency of 9 trees/ha of all age groups except seedlings, heas heen
reported. In FAQ inventories zlong the Belém—Brasiliz highwey 5 trees/ha were reported.

The species is believed to have origineted in the eastern Amazon bhasin. It is
found throughout centrzsl and eastern Amazonia, being exiremely common in Paréd state,
parts of eastern Amazonas, northern Msto Grosso, southern Rondonia, eastern Roraima and
western Amepa. It has bheen repcrted from southern Surinam and may be present in French
Guyana.

Related species: The genus Manilkaras is widely spread throughout tropical and
sub—tropical America. The most famous species is M. zapota (L.) P. von Hoyen = Achras
zapota L., the sapodilla, which 1is a delicious fruit that has now been spread ithroughout
the tropical world and which also produces a latex used in chewing gum. Other species
of some use are: M. amazonica (Huber) Chev.,; M. elata (Fr. All.) Monac.; M. excelsa
?Du.cke) Standl.; M. Iongifolia (4s d.C.) Dub.; M. rufula (Mig.) Lem.; M. triflore

Pr. All.) Ducke; M, floribunda (Mart.) Dubart. -

30 DESCRTPTION

Evergreen, upper canopy, forest tree, 30-40 m high or occasionally emergent and
50 m or more; irunk long and straight for 25-30 m before reaching the orown, often 1 m
in diameter, bark rusty brown, longitudinally fissured into rather straight, slightly
rough strips, excuding a white latex when cut; root system unknown. Leaves altemnate,
simple, exuding a thin, white latex when cut; stipules sbsent; petiole 1.5=3 cm thick,
0.2-0.3 om in diameter; blade oblong—obovate, 15-~20 cm long, 4-T7 cm wide, apex rounded,
base cuneate, margins entire, coriaceous, pale green above, golden yellow below with =
fine, densely appressed indumentum, midrib prominent, with numerous, fine, parallel,
lateral veins almost at right angles to the midrib and with very fine shastomosing
veinlets between them. Inflorescence at the ends of branches among the leaves, flowers
in fascicles, bisexual; pedicels 3~4 cm long, densely covered with rusty brown, appressed
hairs. Sepals 6, in 2 whorls of 3, ovate, 4-5 mm long, aspex scute, densely hairy outside,
glabrous within; petals 6, white, lanceolaste, acute, united below, equalling or slightly
shorter than the sepals, hairy outside, glabrous within; stamens €, 2-locular; ovary
superior, hairy, 10-12 locular, each loculus l-ovulate, style terminal, subulate.
Fruit a dpressed-globose, apiculate berry, 3-4 cm in diesmeter, with persistent calyx;
epidermis smooth, greenish—yellow when ripe, often slightly reddish-tinged; latex present
in unripe fruit, disappesring at maturity except in the epidermis; seeds 1-5, small, dark
brown and flattened, with & longitudinal stripe, similar to M. zapota and surrounded by
a sweet, edible pulp.

Flowering October to November in central Amazon; fruiting February to April.
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4,0  MAIN USES

The pulp of the fruit is the part consumed, although humans seldeom are able to
compete with other forest animals who are able to collect the fruit from the top of the
tall trees. The flavour is reminiscent of sapodilla (H. zapota (L.) Ps von Royen) which are
sweet and very agreeable in flavour. The fruit are consumed fresh. As so few become
available for human consumption no other uses have heen recorded.

The wood of the Magaranduba is one of the best regional timbers. Tt is extremely
heavy (0.9 to 1.0 g/em3) with 2 regular grained heartwood that is reddish to dark red
brown and outer wood that is whitish beige. The texture is medium and there is no taste
or odour to the wood. It can be used for furniture asnd csbinet construction sz well as
many other functions in civil construction. The thin latex zlso makes an inferior "bzlats"
that was once used in chewing gum. This latex is edible and is still used in folk medi-
cine when mixed with honey as a trestment for tuberculosis.

540 METHOD OF COLLECTICN OF THE EDIBLE PART

The fruit fsll when completely ripe, if not first harvested by forest wild life.
The fruit must then be collected from the ground =nd used immedistely. No informztion
ig available on yields.

6.0 NUTRITIONAL VAIUE
No information is availasble.

7.0 CULTIVATION AND PROPAGATTION METHODS

There are shout 5000 seeds in a kilogrem and if sown soon after extraction from
the fruit may give 50 to 0% germination. The seedlings grow very slowly in the nursery,
even in good subsirate. Two or 3 years is often necessary to obtain plents for planting
out or grafting. Grafting is difficult because of the latex but Megarandubs has been used
as rootstock for sapodilla (E. zanta). Growth continues to bhe extremely slow, both in
gsemi-shade and full sun. A report of 6.2 m in height in 11 years in the field shows this
slow growth in the central Amzzon. However, there are no reports of insect or digesse
pests.

8.0 POTENTIAL ECONOMIC IMPCRTANCE

This would appear to be extremely limited because of slow growth and similarity to
its superior related species (I, zapota). However it deserves more attention from
foresters because of its excellent wood.
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Plate XXXXV, %Panilkara elara (Fr. Allem ex Miq.) Monachino
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47. MAURTTIA FLEXUOSA

120 NAMES: Family Palmee

Botanical Msuritie flexuosa L.f.

Synonyms  Mauritia vinifers Msrtius
Meuritia setigera Griseb.
Mauritia minor Burret
Mauritie sphserocarpa Burret

Vernacular miriti, merity, murity, muruty, bority (Brezil); aguaje (Peru);
pivdAcho (French Guysne); moriche, muriche, gae-be (Venezuela).

2.0 ECOLOGY AND DISTRIBUTION

Mauritia flexuoge occurs often in gresi sbundance, on poor acid scils in areas
liable to fleoding by running, not stagnant waiter in the lowlands; it will also occur in
drier areas above 50 m. ZExtreme forms occur in dry sites or in hollows in the middle
of savemna. It can grow at densities of 50-10C adults eand many more juveniles per
hectare, covering meny thousends of square kilometres. Landsat pictures have been used
to identify two large areas of M. flexuosa of 65 000 and 23 000 ha respectively.

It 1s found in northern South Americs, particularly in western Amazonia and arcund
the mouths of the Amazon and in the Orinoco basin it is slso recorded for the Guyasnas
and Trinidad.

Related specles: Me martiana Spruce.
3.0 DESCRIPTION

Robust, single-stemmed, dioecious tree palm, one of the largest of sll Amezon
pelms. Stem erect to 35 m tsll, c. 30~60 cm in dismeter, eventually becoming bare, and
marked with circular leef scars, the internodes sometimes with short, =zdventitious roots,
but these not spine-like; ouiter layer of stem exiremely hard, enclosing much sofier,
creamy—-white pith, this turning rusty-brown on exposure; root system very exiensive with
a wide range of root types. Ieaves up to 20 in crown, reduplicetely palmate; leaf bzge
sheathing; petiole up to 4 m long, deeply channeled; blade with = costa up te 1 m long,
and up to 100 or more segments, 1-2 m long, 5-10 cm wide, derk green, occesionally pzler
beneath. Inflorescence, the male snd femnle superficially similer, interfoliar, up to
3 m long; peduncle to 1 m long bearing clesely sheathing, tubular bracts; rachis up to
2 m long with numerous 2 ranked + pendvlous branched, these in turn bearing tightly
sheathing bracts subtending shor%, catkin~like branches bearing the flowers. Masle catkin
c.. & om long, besring spirslly arrenged pairs of smell flowers; female catkin very short,
c. 1 em long, bearing 1 or 2 flowers. Mele flowers c. 10 x 7 mm in bud. Female flower
+ conical, ¢. 2 mm long. ¥ruit large, ovoid, barrel-shaped or oblate, 3-5.5 cm long,

4-7 om in diameier; epicarp covered in vertical rows of orenge-brown or dark red scales;
mesocarp thick, yellow to reddish-—orange, pulpy; endocarp scarcely differeniiated. Seed
solitary, very hard, with homegeneous endosperm.

Fruiting usuwally cccurs once a year during the wet months, but some fruits are avai-
lable throughout most of the year.

4.0- MAIN USES

The mesocarp of the fruit is widely used to meke a very popular drink. PFruit are
softened by soaking them in water aznd the pulp and scales are then squeezed off with the
fingers and mixed with water. The cloudy orange emulsion is decanted or sieved off and
drunk after adding sugar and sometimes fermenting or adding cassgava flour. A compote is
also made in some areas and the fresh mesocarp is sometimes chewed on. Fallen trunks are
a very good source of large coleopteran larvae thet are eaten raw or fried by certain
Ameridien tribes. A number of anthors claim that the pslm cen provide oil from the pulp
and kernel produce pslm hearts, give sago-like sterch from the trunk snd be tapped 1o
provide pa2lm suger and wine. While the pulp contains some ©01l, the kernel contsins
practically none and we have been unzble to find pelm heerts or starch. We have only
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recovered a very small amount of sweet exudeate from freshly cut hollowed out stumps. It

iz not yet clear if these items are the result of earlier speculation or can be obtained
from restricted varieties or with special techniques or timing. The orange emulsion veries
in flavour from being pleasent, especially with familiarity, to being reminiscent of cough
medicine., It tastes acidic and is milk-~like in consistency. Softened fruit and the
emilsion are popular items in local markets. The light frunks are used for msking
floating rafts and dug—out canoes., Cups for rubber collection and corks are sometimes
carved from the pith. The leawves are used for thstching and their fibre for cord and
hammocks. The roots are used for ornaments and in folk medicine.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

The whole bunch is sometimes cut down or individunal fruit knocked off with sticks
or stones or picked off the ground as they drop when ripe. The pulp starts fo rot within
2 or 3 days of falling on the ground, however if removed rapidly it will keep for many
months either dried or after undergeoing a nsiursl acid fermentetion. The latter is often
encouraged by wrapping pulp in the waxy leaves of Calathee lutea and leaving under wster.
Trees produce 3 to 8 bunches with about 700 fruit each however 11,000 fruit hsve been
removed from a tree with 7 bunches and an estimated yield of 60 t of fruit per hectare
has been made in Peru. Ten to 20 t/ha is probebly more normel.

6.0 NUTRITICNAL VALUE

Fruit vary in weight from 15-to 120 g =lthough most weigh sbout 50 g. The moisture
content varies considersbly depending on the length of {ime of contact of the dry ripe
fruit with demp soil or water. A4 typiczl moist fruit contains 65% H,O0 and consists of
23% exocarp, 21% mesocarp, 124 pithy endocarp and 44% kernel. Dry fruit consist of 23,13,
8 eand 13% respectively. The dry mesocarp contains 31% oil, 5.5% protein, 38% sugsr and
starch, 23% fibre snd 2.4% ash. Fresh pulp contzins 30 mg of carotene, 52.5 mg vitamin C
znd 0.1 mg thiamine per 100 g. So although pulp dry metter only accounts for 13% of the
dry fruit weight it is e rich source of calories and vitamins. The level of vitamin A
is variable and claimed to be higher than in any other kmown fruit. However 70 mg of
carotene has now been recorded for a variety of Bactris gasipaes.

70 CULTIVATION AND PROPAGATION METHODS

Seed germinate afier a few months and the plant grows to = height of 20 to 30 cw
feirly repidly. Subsequent growth is slow but speeds up once the plant is well esta-—
blished. Fruiting starts when irees resch = height of about & m in 7 years under nastural
conditions. The presence of such large numbers of wild trees hss inhibited detailed
studies. Trees have been seen to suffer and die due to a lowering of the watertable.
Bending of crowns is also occasiohally observed, possibly due +o Coleopteran larvee.
However, in general the heelth of the palm in homogenous sisznds is remarksble.

8.0 POTENTIAL ECONOMIC IMPORTANCE

It is surprising thet such an sbundsnt palm that is so useful to Amerindisns is
poorly exploited commercially. An oil content of less than 5% of the fresh fruit weight
explains why it is unattractive as an oil source. Murther efforts should be mede to find
out if an how suger exudstes snd trunk sterch csn be obtained. Tepping pzims is noto-
riously difficult and we have yet o attempt techmigues inveolving the inflorescence.

The trunk and young petioles give = tasteless gel in copious quentities »nd this might

be considered for use in the food industry. Hard kernels zre seid to be poor substituties
for vegetsble ivory butions. Pigs can be frtiened or the fruit snd swineherding would
seem 1o be zn excellent way to use the vast natursl plsntetions.
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46 MAURITIELLA ARMATA

1.0 NAMES: Family Palmae
Botenical Meuritiella armata (Martius) Burret
Synonyms  Mguritia armate Martius
Lepidococcus armatus (Martius) Wendlsnd & Drude
Verneculer cersnd, buritirana, buriti-bravo, buriti-mirim (Brazil)

2,0  ECOLOGY AND DISTRIBUTION

Mauritiella armeta often occurs in almost pure stands, completely dominating the
landscape; it prefers low, poorly drained soils of 'varzea' snd estuaries of the Amazon
river. It 15 g2lso found on well-drained upland soils but growth is better in the low-
land sites. In the Amazon it occurs in areas with a mean annual reinfail of shout 2000-
2800 mm, well distributed in some areas, but with a dry seasson of 2-3 months in others,
The mean annual temperature is 269C. It tends to occur in open and often low forest,
znd zppears to be a& high light demander.

The species is found throughout central and eastern Amazoniz and throughout much
of the northezst of Brazil where suiteble conditions occur. The species probably
originated in Amagonia.

3.0 DESCRIPTION

Moderate, clustiered, dicecious palm ocourring in clumps of many (10 or more), erect
stems. Stems becoming bare, 10-20'm tall, c. 8-12 cm in diameter, armed with spinelike
adventitious roots 2-3 cm long. ILeaves c. £~10 in the crown, reduplicately—palmete;
petiole unarmed, c. 80 cm long, oval in cross section, chammelled near the base, basally
expanded to form a sheath ¢, 60 cm long, the sheathing part edged with fibres; blade
with a radius of c¢. 80 cm, incompletely divided into 30-50 segments, dark green on the
upper surface, chaelky—-white beneath. Inflorescence interfoliar, the male znd female
superficially similar, to 120 cm or more long, peduncle + elliptical in cross section,
c. 40-50 ¢m long, bearing a basal, tubular prophyll and several tightly sheathing brzets;
rechis bearing similar bracts, each brect subtending a brench to 40 cm long bearing
similar but smaller bracts, each subtending a rachilla (flower—bearing branch); rachillee
short, + catkin-like, the male much shorter snd more slender than the femsle. Flowers
very small. Fruit + ellipsoidel, c. 3 cm long} epicarp covered in neat vertical rows
of rhomboidsl, orangey-brown scales; mesocerp with a thin outer lsyer of oily orange pulp
enveloping a spongy imner layer; endocarp scarcely developed. Seed single, ellipsoidal,
endosperm homogeneous, white, very hard.

Fowering occurs from May to October; fruiting from November to May in ezstern
Amazonis.

4,0 MATN USES

The mesocarp of the fruit is the only part consumed. Tt has an oily texture but
a gomewhat acid flavour (not due to rancidity) that is quite =2cceptable. The fruit is
often eaten by first gnawing awey the scaly skin end then gnawing the pulp which is
only & few millimetres thick. It is more common to prepare & Jjuice which is mixed with
sugar or cessava flour before serving. This is prepared by sosking the fruit in warm
water for several hours and then meshing the fruits together. Alternatively the fruits
are wrapped in leaves and buried for 3 days to soften the pulp. This is reputed zlso to
enhance the flavour.

The leaves are occassionaelly used for thatching. The trunk is fregquently used for
fence posis.
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5.0 METHOD OF COLLECTICN OF THE EDIELE PART

When the fruits mature they fall to the ground and must be collected quickly to
avoid competition from wild and domestic animels. However, beczuse the planis fregquenily
grow in the 'varzea' the nearly ripe bunch is pulled from the tree =nd hung in the house
for a few days to ripen. The czrani produces 2 to 4 bunchas/year. A bunch may weigh
between 5 snd 10 kgs.

6.0 NUTRITTIONAYL VALUE

No information is available on composition but sbout 50% of the pulp is water,
and there is some oil snd appreciable smounts of caroteme. The fruit would asppear to
be 2 good source of carotene and a ressonable source of calories.

7.0 CULTIVATION AND PROPAGATION METHODS

Yo information exists at zll. One small experiment by the author suggests that
vagetative propesgation is possible using the small side shoots.

8.0 POTENTTAL ECOROMIC IMPORTANCE:

This would appear to be limited to supplying eccasional food a2nd vitaming to the
peasant and wild and domestic snimals in areas where no other cultures do very well.
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Plate XXXXVII. Mauritiella armata (Maztius). Burrec.

AERERR 1 ~ The palm tree

% ~ Fruit in the markerc




- i93 _

48. MAXTMILIANA MARTPA

1.0 NAMES: Family Palmae
Botanical Maximiliena marips (Correa da Serra) Drude
Synonyms Maximiliana regia Martius
Maximiliana martiana Karsten
Vernacular huacava (Bolivia); incham (Peru); cucurito (Venezuela);
maripa (French Guyana)j kokerit—palm (Cuyana) inaja (Bra211)
aritd, aritaire (Amerldlan)

2.0 ECOLOGY AND DISTRIBUTION

Maximiliana maripa occurs on terra firma, in dry and szndy oxiscls and ultisols
poor in nutrients. It grows in natural savanna and will spread to artifiecizl grasslands
where the rainfall is above 2000 mm z2nd the mean annusl temperature is about 26°C., It
is only rarely seen above 200 m. Tt occurs in great abundsnce, being one of the commonest
palms of Amazonia; in places it may occur in densities of 50-70 trees per hectare,
egpecially in cleared areas.

It is distributed throughout much of northern and central Breszil and neighbouring
countries. It is thought tc have originated in the northern psrt of South Americe,
pogsibly in the land bordering the estuaries of the Amazon.

Related species: Maximiliana longirostrata B. Rodr. (Amezones) and M. macrogyne
Burr. {Maranhao).

3.0 DESCRIPTION

Robust, single—stemed, monoecious tree palm. Stem erect, to 18 m tall, c. 20 cm in
diameter, sometimes basally swollen, covered in petiocle bzses, eventually becoming bare,
but marked with conspicuous leaf scars, at the base with & conspicuous cone of sbundant
adventitious rcots. Leaves c¢. 15 in the crown, reduplicately pinnate, usually held +
erect and curving; leaflets borme in groups of 3-5, held in different planes. -
Inflorescences usually several, either + entirely male or beazring flowers of both sexes,
or rarely entirely female; peduncle to c. 1 m but mostly hidden azmong the leaf sheaths;
first bract (prophyll) inconspicuous, tubular, hidden among the sheaths; 2nd bract very
large, up to 100 cm long, 40 cm wide, + boat-shaped with a long beak to 80 cm long;
rachis c. 40-80 cm long with 200-300 rachillae. Male flowers rather small, c. 1 cm long,
creamy yellow, with minute sepals and petals and 6 (rarely more) very long conspicuous
stamens. Female flowers c. 2 c¢m long, up to 12 on each rachilla, with + broadly trian-
gular overlapping sepals and petals and large ovoid ovary. Fruit ovoid, c. 6 cm long,

3 em in diameter, pale brown scaly; mesccarp with an outer fibrous layer and an inner
pulpy, oily layer; endocarp very thick and woody, enclosing l1-3 seeds, and 3 basal pores;
endosperm oily, homogenecus.

Flowering occurs between October znd March; fruiting between January and Merch«

4.0 MATH USES

The thin mesocarp is gnawed off the hard endocarp with one's teeth afier stripring
of f the epicarp. It is also used to make a thickened gruel for the mick. The slightly
mucilaginous end pesty pulp is subacid-sweet in taste. It is widely eaten in some areas
but practically ignored in others as there ig little pulp and the flavour and texture are
not particularly attractive. Kernels are hard but may be eaten like those of Orbignys spp.
A good cocking eoll cen be extrzcted from the kernels and an excellent sweet palm heart
can be obtained, but only with considerable effort, from the thick meristem.

The lesves are widely used for thatching 2nd for walls in simple rural homes.
They are also woven into hats and baskets.
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5.0 METHCD OF COLLECTICN OF THE EDIBLE PART

Mature fruit fall teo the ground where they must be picked up quickly before they
are eaten by wild aninals. Ripe fruit are sometimes knocked off the tree especislly
during the first 4 or 5 years when they can be reached easily. Five to 6§ bunches is 2
typical yield, each with 800 %o 1000 fruits.

6.0 NUTRITIONAL VALUE

Pesce {1941) found the following data for the mesocarp: 5.8% moisture, 37.2% oil,
14,3 protein; the kernels had 4.7%, 59.3% and 19.3% respectively. So both are good sources
sources of valories and protein with the orange mesocarp probably also supplying
vitamin Ae

7.0 CULTIVATION AND PROPAGATION METHODS

This palm is not cultivated but the seeds are dispersed naturally by animzls and
man. Young plants are extremely well -protected ageinst fire by their deep and hidden
meristem which remains below the ground for a long period. Qrowth is slow snd trees are
not thought to fruit in much less than 10 years.

8.0 POTENTIAL ECONOMIC IMPORTANCE

The pulp is not attractive enough for the fruii to reach local markets and the
kernels are not used industrially for oil produciion in spite of their high content.
This is meinly because they are hard to remove from the hard endocarp and represent =
gmall pertion of the fruit. Selection for thin endocarp and lerge kernels might be
interesting as the palm seems free of pest end is so well adapted to poor soils.
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Maximiliara maripa (Correa da Serra) Drude.
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49. MOURIRI APTRANGA

1.0 NAMES: Femily Melastomatacese
Botaenical Mouriri apirangs Spruce ex Trisna
Vernacular apirenga, uapirsnge, jaboticahaz—~do-cerrsdo (Brazii),

2.0 ECOILOGY AND DISTRIBUTION

Mouriri epiresnge occurs in open aress, sandy or rocky benks of rivers in primary
or secondary forest, including the low vegetation known =s “capoeirinha", apparently
growing best on sandy-clay soils contzining some orgsnic matter. It prefers a mean
annual precipitation of 2300 mm and a mean anmual temperature of 289C. Apirangs is
most commonly found at altitudes between sea level snd 100 m, attsining 300~500 m in
Rondonia state.

The apirangs is native {0 Amazonia and is dispersed throughout the region. Its
principal areas of concentration are along the lower and middle Tapajés River, especislly
in the vicinity of Sentarém, Paré, and Maués, Amazonas.

Related species: among the many species of the gerus Mouriri fommd in South
America, about T have edible fruits, but only two species have sufficiently good quality
fruits to deserve attention. They are M. pusa Gard. Puga, or Mandapugi, found from the
gouth of Pard to Bahia and M. guianensis Aubl. Gurguri, with a wide distribution which
includes most of South America, south to Ric de Janeiro.

3.0 DESCRIPTION

A tree to 11 m high, sometimes bushy; trunk slendexr, up to 11 cm in diameter;
young branches lighily grooved, the crown relatively sparse. Leaves opposite, simple;
stipules absent; petiole 1-4 mm long; blade elliptic to ovate—elliptie, 7.6-19.5 cm long,
3-T+2 cm wide, apex shortly acuminate to acute, base cuneate to nearly rounded, often
abruptly attenuate nearly fo the base of the petiole, glabrous, lateral veins obscure
above and below. Inflorescence axillary cor at leafless necdes, 1-7 flowered fascicles;
flowers bisexual, 5-merous; pedicels minutely pubescent or glabrous, up to 6 mm long,
bracts triangular, 0.8-2 mm long. Calyx, including inferior ovary, green, bell-shaped,
3-4.5 mm long, shallowly triangularly lobed; petals fugacious, rosy red or scmetimes
whitish, broadly ovate to subecireular, 4.2-6.5 mm long, 4-6.5 mm wide, shortly clawed;
stemens 10, dimorphic, filaments 4-7 mm long, anthers 1l.6-2.5 mm long, dehiscing by
aplcal pores; ovary 3~4 leccular, ovales 3 per loculus, style 10-14 mm long. Fruit a
yellow to orange or vermillion globose berry, 1.5-2 cm in diameter, crowned by the
remains of the calyx; mesocarp sweet, edible; seeds 1-3, medium to dark-brown, ellipsoid,
9.5-12 mn long, 6.5-8.7 mm wide, 5.5-7.5 mm thick.

Flowering and fruiting takes place 2 to 3 times a year at different times on
different trees so that fruit is available from September to June; the fruit takes
3 months to develop.
4.0 MATN USES

The only edible part of the fruit is the juicy mesccarp. The flavour is Sweet

and more agreeable than the fruits of any other epecies of the genus. The fruit is
consumed for the most pert in its natural state but is also used to make a tasty juice.

50 METHOD OF CCLLECTION OF THE EDIELE PART

Harvesting is done manually directly from the plant since the fruits are within
arm's reach. HNo information is available on yields.

6.0 NUTRITIONAL VALUE

Approximately T0% of the fruit is mesocarp; of this 40-50% is water. No
information i’ available on nutritional value.
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7.0 CULTIVATION AND PROPAGATION METHODS

This species is only known in the wild or in spontanecus conditions, therefore,
there is no information about its cultivation. Propagation is by seeds dispersed by
frugivorous birds. All the species of the genus Mouriri have very hard wood and,
congequently, slow growth. This is the only available information on the growth of

apiranga.
8.0 POTENTIAL ECONOMIC IMPORTANCE

The hendsome aspect and pleasant flavour of the fruits encoursge agronomic studies
of the apirange to bring this wild fruit tree to the standards of those traditionally cul-
tivated. The selection of good varieties end the introduction of modern cultivation
techniques would be of value to local inhzbitents who canmot acquire expensive imported

fruits.
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Plate XXXXIX., Mouriri apiranga Spruce ex Triana
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50. MYRCIARIA DUBIA

1.0 NAMES: Family Myrtaceae

Botanical Myrciaria dubia (Kunth) McVaugh

Syncnyms  Psidium dubium Kunth
FEupgenia divariceta Benth,
Myrciaria phyllyraeoides Berg
Myrcieria divericata (Benth.) Berg
Myrciaria paraensis Berg
Myrciaria cesurensis Steyerma
Myrciaria spruceanz Berg

Vernacular cegari, cami—cami (Brazil); guayabo (Colombia);
guayabato (Venezuela).

2.0 ECOLOGY AND DISTRIBUTION

Myrciaria dubia occurs naturelly in the bushy, semi-open, low growth on the edge
of rivers and lakes, where it is well adepted to the periodic flooding which may leave
the roots and lower helf 1o twe thirds of the stem under w=ter for up to 4 or 5 months.
In some areas of Peru and slong the Peru-Breazilian border it frequently forms extensive
thickets on the river flcodplain; the number of plenis per hectare has not been recorded.
It is only found in aress with more than 1500 mm srrmal rainfzll and temperatures rorely
below 20°C. It is known to occur on the rich cley loams of the Amazon river floodplein,
as well as poorer sandy sites along black weter rivers of the region. It also adepis
well to the well-drained clay oxisols above the flood line and it would be reasonable to
assume thet it does not reguire good drainsge. It hag not been found nsturally above
200-300 n,

The camu—cemu seems t0 have originated in the western Amazon besin. It is widely
digtributed in the Amazon basin and upper Orinoce bagin, in Peru, Colombis, Brazil and
Venezuela. The species has only recently come to the attention of agronomists, so there
has been little distribution by man.

Releted species: the genus Myrciaria is best know for the jaboticasba (ngciaria
cauliflora Berg. and/or M. jaboticzba Berg.) from the south of Brazil. Some other
species with edible fruit aret M. ibarree Lundell.; M. trunciflora Berg.; M. beporeti
le Grand; M. floribunde Berg.; M. fenells Berg. and M. vismeifolia.

3.0 DESCRIPTION

Shrub or smell tree to 8§ m highj stems smooth, with thin, pale to bronzy-brown bark:
mich branched, with branches arising low down on the main stem; root system unkmown.
Leaves opposite, simple: stipules absent; petiole 3—6 mm long, c. 1 mm in diameler; blade
gland—dotted, narrowly to broadly ovate or elliptic, 4.5-10 cm long, 1.5-4.5 cm wide,
apex gradually to acutely acuminate, base rounded to sub-cuneate, margins entire, slightly
glogsy, dark green =above, dull and peler below, midrib rether prominent with ¢. 20 pairs
of obscure lateral nerves. Inflorescence axillary, axis 1-1.5 mm long and usually
bearing 4 subsessile flowers in 2 opposite pairs; flowers regular, bisexual. Calyx lohes
broadly rounded, 2. 2 mm wide snd almost as lonhg, borne on s hypanthium which is
circumscissile and deciduous after flowering; petels ovate, 3-4 mm long, ciliate;
stemens c. 125, 7-10 mm long, with anthers 0.5-0.7 mm long; ovary inferior, style 10-11 mm
long. Pruit reddish-brown to purple-black, globese berry 1-3 cm in dismeter, with &
circular, hypsnthisl scar at the apex; pulp fleshy, soft at meturity s2nd enclosing
2=3 seeds.

Flowering July to September at Iquitos in Amazonisn Peruj fruiting November to
June.



- 202 -

4.0 MAIN USES

The acid pulp of the fruit is edible. The flavour has been compared to lemon,
but is also reminiscent of Myrciaria cauliflora Berg. The =zcidity is no pronounced that
it dominstes the flavour. There are reports of sweet varieties. Generzlly the fruits
are mashed up with water and sugar to meke a juice. In Iquitos (Peru) the juice is sold
a5 a popular bottled cerbonated drink., The juice is also exported to the USA for use in
Morganic" vitamin € tablets. It can also be used to make jelly or ice—~cresm.

50 METHCD OF COLLECTICN OF THE EDIBLE PART

The berries are picked when ripe and ghould be commercialized or processed within
3 to 4 days. Yields have been calculated at 10 tons/hectare, from a trial st 3 m square
spacing given animal menure and NPK, in Iquitos.

6.0 NUTRITIONAL VALUE

_ The camu—camu 1S an exceptionel source of vitamin G, ,reputedly one of the richest
known dource

T.0 CULTIVATION AND PROPAGATICON METHODS

Germination is rapid (14 to 21 days) if the seed is sown within 2 dsys after
removal from the fruit. After 3 days the germination falls below 90% reaching 0% after
30 days out of the fruit in ambient conditions. ZEarly growth is slow and the seedlings
are not large enough to plant out (50 em) until they have been a yesr in the mirsery.
When plented out on higher land, they rapidly extend one stem up to 1.5 to 2,5 m, pro-
bably as sn adaptetion to expected flooding. Leter stages of growth include extensive
branching near the soil and some brenching above. Fruit production mey start in the
second or third year. Fertilizer appears to make little difference to the initisl
vegetative growth in Menaus (Brazil) although nitrogen has accelerated growth in Iquitos,
Perd.

8,0 POTENTIAL ECONCMIC IMPORTANCE

The high vitamin ¢ of camu—cem gives it some potentizl as an exportable product
for the "natural" or "health" food markets of the northern hemisphere. It would be a
good option for cultivation by the small farmers who live along the banks of the mzjor
river systems of the tropics. The collection and selection of sweet and better flavoured
varieties followed by agronomic studies and the development of aitractive preserved
products are now needed.
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51.  OENOCARPUS BACABA -

1.0 WAMES: Femily Palmae
Botenicsl Oenocerpus bacabe Martius
Synonym Qenocarpus hoppii Burret
Vernscular baczbz, bacabz—asst (Brezil); kuemboe, koemboe (Surinam);
camon (PFrench Guyana); ungurauy (Peru); manoco, milpe-sillo,
milpesos, punima {Colombia).

2.0 ECOLGGY AND DISTRIBUTION

Qenocarpus becaba is well adepted to high temperatures snd poor, heavy clsy oxisols
of the Amazon region. It is found in regions with rasinfall between 1500 and 3000 mm,
fairly well distributed throughout the year. It cen withstsnd 2-4 months dry seasson, but
carnot tolerate weterlogging. Seedlings can tolerzte deep shede, btut grow better in
higher light conditions. It seems tc be fairly fire resistant, so becomes common in
digturbed forest and newly msde grasslsnd. In undisturbed forest it grows. at densities
of & few irees and several hundred seedlings per hectare, but densities of 20-50 trees
per hectare will develop in disturbed aress.

It is a very common palm in the central Amazon region, which may be its centre of
origin. It is also found in western end southern Amzszon, in the Orinoco basin and in the
Guyeanas .

Related species: 15 other Oenocarpus spp. many producing sgimilar fruit are known,
including C. distichus Mart., C. discolor Bar. Rodr., O. minor Mart., and 0. multicaulis
Spruce, 0. caracasanus Mart.

3.0 DESCRIPTION

Moderate, single stemmed, unarmed; monoeciocus tree palm. Stem erect Lo 20 m, |
¢. 30 cm in diameter, smooth, grey, ringed with leaf scars. Ieaves reduplicstely pinnate, |
10-20 in the crown, 4-6.5 om long, sheaths dark green, c. 1 m long, forming a well-defined |
crownshaft, the margins only sparsely fibrous; petiole 1-1.5 m long, deeply channelled;
rachis 3.5-5.5 m long, bezaring regularly arranged leaflets; le=flets c¢.100 on either side
of the rachis. + pendulous, 30-100 cm long, 3-7.5 cm wide, dark green on the upper surfrce,
paler and'bnmn%ﬁairy on the undersurfece. Inflorescence infraloliar, shzped like = horse's
tail, to 2 m long; peduncle short; first bract (prophyll) covering the inflorescence in
bud, c. 2 m long, densely scaly; inner brect similsr but slightly shorter both bracts
soon falling; rachis c. 40 cm long, beering c. 200 + pendulous, crowded raschillae:
rachillae creamy-yellow =t first, later reddish; flowers borme in 3's, a central female
and 2 lateral males + throughout the rachille length. Male flowers yellowish, + pointed,

c. 6 mm long; stamens 6. Female flowers globose, c. 6~8 mm in dismeter. Fruit globose,
C. 1.3-2 cm in diameter, purplish black with 2 whitish bleoom, produced in large gquanti-
ties; epicarp very thin, smooth; mesocarp 1-1.5 mm thick, whitish, oily; endocarp fibrous,
thini endosperm homogeneous.

Trees ususlly Flowering from June o August; fruit ripens 6-8 months later, how-
ever, out-of-season fruiting is not uncommon.

4.0 MATN USES

The pulp of the fruit is used to make a drink and also occasionally an edible oil
in remote regions. Good palm hearts cen also be obtained. PFruit are left to soak in a
1ittle hot water for an hour or so to soften and loosen the pulp and skin which can then
be smashed off with more water in = large wooden pestle and mortsr. The brown chocolzate
colour emulsion isg decanted off and filtered for drinking after mixing with sugar and
gometimes thickning with manioc. One kilogram of fruit makes about 2z litre of emulsion.
4 1little o0il may be extrzcted in a similar way by adding the macerated pulp to boiling
water. The oil rises and is poured off. The emulsion loocks like chocolate milk and is
rich, and only reslly appreciated with considersble familiarity. The oil is said to be
similar to olive o0il. The wzste kernels and pulp left after making the drink are erten
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by pigs and chickens. Ieaves are used for thatching and the hard wood for walking sticks
end similar items.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

Bunches are cut down by climbing the tree scon after the fruit turn from green to
purple and black. Meny fruit are lost when bunches crash to the ground unless their fall
is broken. Tall trees are felled to get st the fruit. Fruit store for a few days only
before rotiting or drying out. One to 3 bunches a yezr is the normsl production for wild
trees, giving a total yield of less than 20 kg of fruit. More fertile trees may give
2 or more times this yield. However bunch weights vary enommously and as no phenological
data are availeble, these yield estimstes =re bases on hearsay.

6.0 NUTRITIONAL VALUE

Bunches typically weigh 2 to 8 kg although one of 19 kg has beern seen and 35 kg
has been reported. The peduncle is heavy =nd so fruit account for only 70% or less of
bunch weight. Most fruit weigh 1.5 to 2 g although some may reazch 4 g. Thirty five to
AT% is fresh pulp (exocarp and mesocarp) of 54% dry mstter containing 25 to 33% oil and
5% protein. There is usually sbout 5 to 8% o0il in the whole fruit as the kermel contains
less than 1% 0il. However values as high as 12% have been reported. The extracted
emulgion has about 7.5% so0lids representing about 5% of the fresh bunch weight. If large
volumes are drurk, then it will provide a good source of fat, calories and protein. The
bitterness and brown colour are due to tarmins and their oxidation products.

7.0 CULTIVATION AND PROPAGATION METHODS

Seeds germinate after sbout 4 months and grow slowly. Fruiting starts when trees
resch a height of 3 to 4 m in not less than 6 years. No pests and diseases have been
noticed. Early growth should be shaded ag small plantz do not withstand the short dry
gesson in Manaus when planted in the open. Drought or poor peollination may explain the
poor fruit set sometimes seen. All fruit are collected from wild trees although they
are often seen in private gardens because they have been deliberately left during the
clearing of the land.

8.0 POTENTTAYL ECCONOMIC IMPORTANCE

The fruit is rerely seen in markeis but no bunches sre wasted from wild trees
growing close to dwellings. The drink is much spprecisied snd a useful addition to the
diet of the region. An sbundance of wild trees end slow growth inhibit cuwltfivation of
this palm in the Amazon snd present oil yields are too low for commercizl interest.
However some trees of O. distichus Mart. are said to produce more 0il than both
0. bacaba Mart. and Jessenia batsua {Mart) Bur. in some aress. Considerable variations
in composition exists and collectors should keep their eyes open for fruit with thick,
0ily mesocarps and trees with precocious production, fewer aborted bunches =nd high
yields. 0., multiceulis Spruce is said to fruit in 3 to 4 years and produces many more
smaller bunches and hybridization with J. bataue has heen reported to give fleshier
sterile fruit. The faster growth, earlier production snd adaptetion to drier land may
bo other useful characteristic of Oenocarpus spp. for breeding prograsmmes, should these
ever become worthwhile in the future.
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Plate LT. Qenocarpus bacaba Martius
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52. ORBIGNYA BARBOSIANA

1.0 NAMES:  Family Palmee

Betanical Orbignys barbosiana Burret

Synonyms  Orbignya Speciocsa (Mertius) Barb. Rodr.
Orbignya mertiana Barb. Rodr.
(nomenclature much confused; genus in much need of =z

eritical revision)

Vernacular babassii, babagl, uauagli, aguagli, bagagi, guaguagd, coco de

macaco, de palmeira e de rosario (Brazil).

2.0 ECOLOGY AND DISTRIBUTION

Orbignya besrbosisna is 2 high light demander so only becomes dominant in disturbed,
open areas. A few cycles of shifting cultivetion may lead to pure stands. This is .
partly due to iis considerable fire and drought resistance and its ability to grow in
nutrient depleted savanna oxisols. Enormous groves now occur between savanns and forest
and probably protect the forest and mey even allow it to recolonize. Such areas receive
between 1200 and 1800 mm of rain with 4~6 months dry season. This pzlm will %olerate
only brief waterlogging. There are said to be 12-14 million hectares of babmsst groves
in Brazil, 75% of them are in Maranheo. It may grow et densities of up to 100C or more
per hectare. The fruit is distributed by agoutis and is now found throughout the south—
eastern edge of the Amazon basin. Tt z2lso occurs in the Guysnss. Closely related species
extend into drier areas. Several species are called bzbassi and the texonomy appears to
be complex and not yet resolved.

Related speciest Q. cleifers Burret, 0. huebneri Burret, At tslee speciosa Mart.
(Syn. 0. speciose Mart.) =re also known as Bebsssu 0. microcarps (Mert.) Burret,
0+ macrocarpa Barb. Rodr., 0. cohune (Mart.) Dahlgren, 0. eichleri Drude, Q. phalerats
Mart., )

3.0, DESCRIPTION

Massive, single stemmed, unarmed, moncecious pslm. Stem erect to 20 m tall,
25-50 cm in diameter, covered in persistent leaf bases and old inflorescences. Leaves
reduplicately pinnete, c. 12—2C in the crown, erect but gently curvirg end itwisiing,
6-9 m long; petioles 1.5-2 m long; leaflets c. 150 or more on each side of the rzchis,
regularly arranged, 30~70 em long, 3-4 cm wide, bright green. Inflorescences c. 4-8
produced each year, male, female or bisexual, in vsrious retios, 1.5-2 m long; peduncle
¢. 1 m long, first bract (prophyll) hidden among leaf sheaths; 2nd bract large, woody,
deeply grooved, boat-—shaped, with a long besk, the whole to c. 2 m long. Male inflo-
rescence with several hundred rachillae covered in thousands of smzll cream—coloured
flowers; male flowers with 12-24 stemens with curled and twirled anthers.  Femzle
inflorescence with short rachillae bearing female flowers, the rachilla tip bearing a
few sterile male flowers, or in hisexual inflorescence, bearing fertile male flowers;
femzle flowers c.2 em long. Fruit ellipsoidal, 5-15 cm long, 4-9 cm in dismeter, brown,
beaked, produced in abundsnce, c. 100-600 (usually 200); epicarp tough, covered in
powdery brown scales; mesocarp comprising a fibrous outer layer and = dry, starchy immer
layer 2-10 mm thick; endocarp very hard and stony,.5-15 mm thick, with 1-8 (usually 3—4)
locules, each with sn ellipsoidal but flattened seed, 2-5 x 1-2 cm; endosperm homogeneocus.
Isrge fruit tend to have more mesocarp znd legs kernel ther the small ones.

Main fruiting sesscn extends from August to January; fruit ripening cccurs ¢, 13
months after fertilization.

4.0 MAIN UBES

Kernels azre sometimes chewed whole but in generzl sre pounded for the cold
extraction of a milk substitute or hot extraction of cil on beiling with water. The
starchy mesocarp is =lso used ss =n emergency flour substitute in some regions. Kernels
are difficult to remove from the hard endocerp shell. This is ususzlly accomplished by
clesving the sun dried fruit on the edge of an upright axe by besting it with a heavy
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wooden hammer. This species slso produces an edible pslm heart snd it is s2id thet the
peduncle cen be tapped to produce pelm wine. Lerge edible Coleoptersn larvee can he
obteined from infected kernels. The oil is similar to coprz oil but is usually much
lower in acidity. It cen be used #8 a cooking o0il when fresh or after refining =nd also
for the menufezcture of margarine. Kernels are often 2 bit hard to eat whole, They are
like very oily and fibrous coconut, snd so are not sttrsctive. The milk and mesocarp
flour are mild in flavour and acceptsble if well prepsred.

The majority of the oil, is used to meke soap becpuse of its high content of lauric
acid (45%). Kernels and waste after oil or milk extraction are sometimes used to fatten
domestic animals. However most indusitrial meal is exported to Europe for making dairy
concentrates. Nut waste mey be used as fuel for cooking. Palm heart waste is often fed
+o horses. ¥Wut harvesgts attract agoutis so that hunting is often good and groves are
often a useful source of meat at this time.

Tree {runks are used for buildings and the leaves for thatch znd sometimes for
weaving inte hats and beskets. Unfortunstely, the reduviid or kissing bugs thet transmit
the grim trypanosome that causes Chages disease have also moved from their natursl habitat
in the crevices behind the palm petioles to those in the house walls.

The low o0il content has led to meny suggestions for the industrislizetion of the
whole nut. These generzlly include the use of the mesocarp 2s industrial stsrch or for
producing glucose snd =lcohol.

The endosperm shell is said to mske very high grede (low phosphorus snd sul phur)
charcoal suitable for meking steel and will also give distillation biproducts like ter,
acetic acid, metheane, etc.. Process energy cen come from the burning of the fibrous
exoceIPs. FProcessing equipment heg been developed znd pilot plants have operated for
some time. However the cost and trensport problems involved in supplying a large factory
with nuts of low value, and the risk capital needed have held investors back from what is
claimed to be a vieble process. In feect the problem of obtaining kernels at an attrsctive
price hag led to the failure of a2 number of o0il extraction plents. The crop's potentisl
a5 a source of biomass energy has zlso led to proposals to dry distil the whole or pert
of the nut for fuel o0il or methsne.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

Pruit start to fsll to the ground when ripe and are usually collected off the
floor after drying for a few weeks. They may also be dislodges from bunches with sticks
or the whole bunch mey be cut down. Fine silicate crystals fslling off the fruit are
said 0 irritate the eyes and may cause permanent blindness in collectors. Bunches =nd
nuts are carried short distances to homes or to centrsl points for the extraction of
kernels. It is quite common for women to extract kernels from nuts gathered within a
hundred metres or so by their children, moving to & new srea from time to time. About
5 to 15 kg of kernels are harvested each day and sold a2t very low price, which is often
halved with the landowner. About 230,000 t of kernels are processed in Brazil each year
{mainly from soap) and something like a million people depend at least partly on their
collection to eke out their miserably poor liwvelihcods. Whole kernels seem to keep well
for s few weeks or even months without rancifying badly. TYields of 1.5 to 2.5 t/ha
ere quoted for wild groves, However these are considered to be low because of the high
density of trees end poor pollination. Thimming to about 100 trees per hectare is said
to give yields of 7 to 30 tons with sbout a 16 t/ha sverage. Much higher yields heve
been predicted for well mansged and fertilized plantetions of selected trees. Palms
ususlly produce 2 to 4 bunches each, with =2n average of 200 nuts weighing 25 kg.
However trees with 7 bunches, bunches with 600 nuts 2nd of up to 90 kg, end tree yields
of almost a ton have all been reported, so there is considersble potentizl for selecting
for high yields.
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6.0 NUTRITICNAL VALUE

Fruit account For sbout 70% of bunch weight and vsry tremendously in size and
composition. They may be 40 to 490 g (mesn of 110 g), have 75% dry matter =nd consist
of 11 to 15% epicarp, 14 to 25% mesocerp, 50 to 67% endocarp shall and 0.5 to 1T%

(mean 6%) kernel. The kernel contains 1.2% water, 66.1% oil, 7.2% protein, 6% fibre,

2% =sh and 14.5% N free extrzct. Thus 2lthough on sverage only zbout 4% of the total
fruit weight is o0il, some muts have up to 11%. The mesocrrp contains 14% weter,

fibre, 2% protein, 4% ash =nd 2% N free extract including tennins. Afier extracting the
0il an animal retion is left with about 20% protein and 17% fibre. The kernel and
mesocayp &re both good sources of calories snd the milk and snimal rastion are also

rich in protein.

7.0 CULTIVATION AND PROPAGATION METHODS

Seeds have a very long viszbility within the nut if not attacked by GColeopteran
larvae and may lie dormant for years. It is thought that fire or heat may be necessary
to break the dormsncy, however separated kernels germinate afiter a few months. They
grow Blowly producing a strong penetrating tap root while other roots and then a stem
eventuelly arise. This may complicate nursery procedure and large bags nust be used
from the start. They sre thought to fruit some 8 to 12 years later when about 8 m tall.
411 collection is from wild trees s¢ available information is largely hearsay.

8.0 POTENTTIAL ECONOMIC IMPORTANCE

The current collection and use of kermels from wild ftrees is a very important
source of both income snd food for sbout a million pecople. Future developments depend
on income from collection compared to other activities and on world vegetable oil prices.
As these prices are rising fest in relation to Brezilian sslaries and employment, an
increase in collection mey occur in the short term. Lerger snd longer term exploitation
of native groves depends on the viability of thimning to improve yields and of integrested
whole nut processing. Higher yields per esrea would reduce the problems of transport =nd
gupply of low cost, low value nuts for factories. However problems of falling yields
due to faster depletion of soil nutrients and the socio—economic impect on the me jor
activity of a poverty stricken population both deserve ceareful attenftion. Agronomists
have paid little attention to this species because of the presence of very large netursl
plantations, the very low oil content per bunch (£ 5%), the low oil yields per area and
the extremely slow growth. A search for precocity and high kermel content are the first
priorities and then there mey be a case for exploiting the ability of Orbignya spp.

10 grow on poor soils and degraded pestures in sreas considered too dry for ElLaeis
ineensis, Beciris gasipses or Astrocaryum acule~tum. The potentizl for tapping palms
should be studied.
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Plate LIT. Orbignysa barbesiana Burret

1 - Palm tree with fruit

2. - Fruit whole and in section




53.  PACHIRA AQUATICA

1.0 NAMES: Family Bombecaceae

Botanical Pachira aguatica Aubl.

Symonyms  Pachire grendiflors Tuss.
Pachirz macrocarpa (Schlecht.) Welp.
Bombex aquaticum {Aubl.) Schum.
Pachirs pustulifera Pittier

Vernaculer memoranz {Brazil, Amazonia); mulungu (Brazil, northeest);
paineira de Cuba (Brazil, Rio de Jzneiro); Czstsnha das
Guianas (Brazil); castatio (Venezuela); zapoton, zapotolongo
(Colombia); wild cocoa (Guyana).

2.0 ECOLOGY AND DISTRIBUTION

Pachira aguatica occurs naturzlly on the sparsely vegetated, marshy clay borders
of rivers, streams and lakes; it will also grow well on the sandy or sazndy-clzy soils of
the terra firma. It tolerates 2 wide range of temperature and humidity variations present
in the troplcs. It is ressonsably frequent, especially where the vegetation is sparse.

The centre of origin of the species is uncertain but its ecological requirements
suggest the Amazon estuary. It is now widely distiributed through the whole of northern
South America and the Antilles, either through spontaneous dispersal or by man. It is
planted as an ornamental tree in many states of Brazil, from the northeast to Rio de
Janeirc.

Related species: Pachirs insignis Schum. Found in western Amszonia, it also has.
edible fruit but is less frequent.

3.0 DESCRIPTION

Small tree to 10 (-23) m high; trunk 25-60 {-90) cm in dismeter, short, sometimes ,
bowed end tortucus, bark lightly fissured, thick, soft with strong cheracteristic smell; |
roots rather few, near the surface. lerves alternzte, pedately compound, clustered
towards the ends of branches; stipules lanceclate, soon falling; petiole up to 24 cm longy
leaflets 4-6 (-9), elliptic-lanceolate 5-28.5 cm long, 2.5-14.5 cm wide, apex acuminate
to rounded, base cuneate, margins entire or undulating, strongly coriaceous, glabrous.

Flowers sclitary or 2-3, terminal, narrowly c¢ylindrical in hud, large and showy, scented;
pedicels 1.5~3 cm long. Calyx entire, tubular, greenish-brown, 15-20 mm long; petals 5,
yellowish or greenish, ribbon shaped, to 30 cm long, margins strongly incurved at
anthesis; stamens c. 180-260, fused below into a thick tube c. 8 cm long, the free
filaments 8-15 em long, whitish in lower helf, crimson in upper, anthers 3-4 mm long,
reddish, vermiform; ovary conical, 5 mm long, 5-locular, ovules numerous, style thick,
basal half whitish, uwp to 25 cm long. PFruit a large, oblong-ellipsoid capsule 20-30 cm
long, 10-12 cm in diameter, weighing 1000-1500 g, pericarp rather thick, spongy and
fibrous, scabrous on outer surface, dark brown and grooved; seeds 10-25 per capsule,
irregularly shaped, c¢. 3 cm in diazmeter, the radicle and cotyledons forming the bulk

of the seed, the cotyledons whitish, thick and tightly plicate with the consistence of
the potato tuber, Solanum tuberosum.

Flowering and fruiting throughout the year, with maximum c¢ropping at the end of
the dry season and begimning of the rains.

4.0 MATN USES

The only edible pert of P. agquatica is the seed. The seeds are white and after
cocking taste of Buropesn chestrut (Castanea vesca). Although a very well known plant
and used for arhorization, few people utilize it =s an alimentsry plant. ILe Cointe
(1947), states that the "zlmonds" (seeds) roasted on charcosl are good to eat, especially
when not yet ripe. A white inodorous fat of good guality for industrial uses may be
extracted from the seeds with a yield of 58%. The well ripened seeds may be eaten
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sliced and fried in oil or simply coocked with salt. The seeds that fzall in water are
eagerly sought out by fishes ~nd turtles.

According to Le Cointe (1947), the trunk bark furnishes s good materisl for celking
boats and meking ropes, and provides a dark red dye used to stain s=ils, lines snd
fishing nets. The wood, white and soft, is good for paper menufaciure, with 2 yield of
36% cellulose paste.

5.0 METEOD OF COLLECTION OF THE EDIBLE PART

The mature fruits open, liberating the seeds. When dropped in water the seeds
float, and it is easy to collect them. However, it is better to gzather the fruits
before full ripening, meking use of a pruning-hook. There are no concrete date on yields
but in practice yield is estimated at 50 1o 80 fruits per tree/year.

6.0 NUTRITIONAL VALUE

The seeds are oily and when dried (humidity 30%) consist of 10% peel and 90%
almond (Pesce, 1941). No information is aveilable on mutritional value.

7.0 CULTIVATION AND PROPAGATION METHODS

There are no studies on P. aquatica cultivation, but it is known that propagation
is only by seeds with dispersszl often by aquatic means. It is also known from a few
experiments that germinstion takes about 6 to 8 days with very repid growth in the
beginning, such that seedlings may attain 60 cm in height within a fortnight after
germination. The first flowering taskes place in 4-5 years.

8.0 POTENTIAL ECONOMIC IMPORTANCE

P. aquatica is a species which is very common in the Amezonian region, and it hes
good eslimentary posgibilities. I% is emsily cultivated »nd has rapid growth, znd early
fruiting. Moreover, the pelatable seeds supply a fat that cen be utilized in the soap
industry, and, properly refined, would be appropriate in coocking. These considerestions
justify research on its ocultivation, improvement and propagation.
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Plate L1TI. Pachira aguacica Aubl.
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t - 4. Fruit and leaf
2. Seeds

2= [isee

Mature fruit

2
3 - Leaves and immature fruit
4
5

- Section of friir and seeds.
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54. PLATONTA ESCULENTA

1.0 NAMES: Family Guttiferae

Botanical Platonis esculenta (Arruda da Camars) Rickett & Stafled

Synonym Platonie ingignis Mart.

Vernacular bacuri, becury, bacurizeiro, hacuryseiro, bacuryuba,
ibacopery, ibscury, pacoury grande, pacuru, ubzcury (Brezil);
bacury—guezf (Paragusy)j pekooru (Guysns); pacouri (French
Guyans.).

2.0 ECOLOGY AND DISTRIBUTION

Platoniz esculente occurs in rather open transition forests, nesr aress of
natural savamms, and in the states of eastern and southezstern Pard snd southwestemrn
Marsnhac frequently occurs in almost pure stands of 30 to 100 trees/hectare knowm as
""hecurizais", elsewhere the densities are in the order of 0.5~1.5 trees/hectare, extend—
ing as a non—-emergent into the medium fc high foregi. It igs always found on well-drazined areas
ereas of fterra firma. The bacuri does well on sandy to clay soils, frequently doing very
well where other species have difficulty, thus indicating that it is not demanding of
nutrient rich scils. It does not occur above 60C to 700 m. In this region the mean
annual temperature is between 25 and 28°C, with reinfall that varies between 1500 and
2500 mm, generzlly with & pronounced dry season of 3 to 6 months.

The bacuri is probably indigenous to the eastern/éoutheastern_Amazon basin, in
about the same srea as the centre of origin of Theobroma grandiflorum. In Brazil it
occurs throughout Pars, parts of Maranhzo, Piauil, Goiés and Mato Grosso states: it is
rare in Amazonas, and then only in the extreme east and south. It also occurs in Para-—
Paraguay near Mato Grosso, as well as Guyana, Surinam and French Guyan=a.

Related species: the genus Platonia is generally considered to be monospecific.
However a bascuri-preto (black bacuri) has been found on Marajé islsnd with 6 seeds znd
thus may be a second species. There is alsoc another species that mey fit into Platonia
or Rheedia which has not yet been adequately described.

3.0 DESCRIPTICK

Often a very large evergreen or deciduous forest tree 15-25 m high; trunk streight,
often over 1 m in diameter in 100 yesr old trees, bark thick, fissured, generally grey
to grey-brown, becoming derker with 2ge, exuding = copious yellow latex when cut; crown
obconical, formed from brenches which srise at an angle of 50-60° from the trurnk; roots
of mature trees forming an extensive, superficial, latersl system, it is not known whether
the tap-root seen in seedlings persists at maturity. Lesves opposite, simple; stipules
absent; peticle 1-2 cm long; blade ovate, 8-14 cm long, 4-8 com wide, apex abruptly acute,
symmetrical, base similar, margins often slightly undulate, glabrous, coriaceous, light
to derk green with brillient sheen on upper surface, lateral nerves nmumerous and closely
parallel, blade exuding yellow latex when cut. Flowers solitary, bisexual, borne
terminally on young branches at leaf-fzll; pedicels c¢. 1 cm long. Sepels 5, suborbicular,
6-8 mm long, imbricate, the ocuter 2 smeller; petals 5, pele or mid-rose outside, white
within, suborbicular, 3~4 cm long, contorted; stamens many, fused below into 5 bundles
opposite the petals, anthers narrowly linear; ovary superior, 5-loculer, ovules few,
superimposed in each loculus, style slender, divided zbove into 5 subulate, spreading,
stigmaftic branches. Fruit ovoid to sukglobose, 7-15 cm long, 5-15% cm in dismeter,
weighing 200 g to 1000 g. (mean weight 400-500 g), pale yellow turning brown, gskin thick,
10~15 mm, tough and somewhat elastic and exuding = yellow latex when bruised; pulp white,
mucilaginous, fibrous and ir which 1-4 {~5) seeds are embedded. Seeds oblong-ovoid,
angular, 4-6 cm long, 2-2.5 cm wide.

Flowering from the start of the dry seagon, June to Sepiember; fruiting Decembet-
to May, with peak production in February to March. There is s pronounced leaf-fall,
which may ke complete, at the beginning of the dry season.
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40 MATN USES

The pulp surrounding the seeds is the part consumed. The bacuri hes a pleasant,
though strong =roma 2nd sn agreeable, though strong, sweetish and slightly sour flavour.
It is not always appreciated immediately when eaten fresh because of the strong flavour.
It is rerely esten fresh, except for the "filhotes". I% is most often mede into ice-
cream and popsicles znd the Tamous "mermelleda (jem) de bacuri®. Occasionally compotes,
jams end jellies are produced. Less frequently the skin of the fruit is used to meke =
crystallized sweet.

The wood is a heavy (0.80 to 0.85 g/cm3), straight gresined, essily worked timber
with a rosy to clear beige colour, and tzkes a polish essily. It is used in civil and
marine construction, generzl carpentry znd for some kinds of furniture.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

In most irees the fruit will fell when ripe, so thal harvesting consisis of
collecting from the ground. Because of the thick, dursable skin the fruit deo not bruise
easily and cen be transported over great distances. The pulp remains consumable for
5 to 10 days within the fruit. A vigorous adult tree (15 to 20 years old) will produce
between 400 and 600 fruit/beason. Some trees have been observed to produce 800 to 1000
fruit. At the recommended specing of 115 trees/ha, one may expect about 22 tons/ha.
However only about 10% of a normal 3-4 seeded fruit is useable pulp, so that pulp
production is only ebout 2.2 tons/ha. There are also about 14 tons/ha of skin that is
occagsionally used and 5.7 tons/ha of seed. These last two may have potential as animsl
feed.

6.0 NUTRITTONAL VALUE

About 10% of the fruit is edible pulp, which is 7?% water. Becausge of its
sweetness it must be 2 reasonable source of calories.

T.0 CULTIVATION AND PROPAGATION METHODS

The seeds germinate easily when sown scoon after removal from the fruit. Germina—
tion will start in 50 dzys and continue for another 50 deays. Percentages very from 40 to
80%. Seedlings =re normally transplanted to 5 kg polyethylene bags for nursery develop—
ment and are taken to the field when they sttain 50 to 60 cm. Grafting (top cleft snd
side veneer) is reputed to give good tazke and is generzlly done in the nursery when the
plants attain transplant size. OSpacing should be equilaterasl ftrisngular with 10 metres
between plants, which will give 115 plants/hectare. Although the bacuri is very rustic
it is advisable to plant with menure snd bone meal and maintsain & regular fertilization
schedule with 10% ammonium sulphate; 50% simple superphosphate; and 40% potassium
chlorate. Crafter plants may stari production in 3 to 5 years, while seedlings will delay
from 6 to 10 yesrs.

8.0 POTENTIAL ECONOMIC IMPORTANCE

The bacuri is one of the most populer fruits of the Belém region. This suggests
that the species should have a good economic potentiasl if well marketed. Extensive
germplasm collections should be carried out %o find the best verieties. A seedless
variety hes already been found and propagated, and this surely deserves more study.
More and better quslity industrizl products must be developed to insure good market
acceptance. Because of its rusticity, ease of propagation and popularity this species
would appear to have excellent potential.
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Plate LTV TPlatonia esculenta. (Arruda da Camafa) Rickett and Stafleu

I = 1. Flower without
perianth
2. Flower buds
3. Flower
4. Leaf branch
5. Seed
6, 7. Whole and
sectioned fruit

2 - Tree along road,
Height 20 m.

3 - Fruit on sale. One fruit
parted to show mesocarp
and seeds. '"Vero o peso"
Belem, Brazil
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55 FORAQUETBA SERICEA

1.0 NAMES: Family Tcacinaceae
Botanical Poragueiba sericea Tulasne
Synonym Poragueiba acuminata Miers
Vernacular umari, mari preto, mari, mary (Brazil).

240 ECOLOGY AND DISTRIBUTION

Poraqueiba sericea is well adapted to heavy and light clay oxisols that are of
low fertility, preferably with a reasonably high weter tazble but net waterlogged. Tt
requires an annual rainfall of over 2C00 mm with a short or no dry season and relatively
high temperatures. Tt is exiremely commen zround smell-holdings and is often found
growing spontanecusly in secondary regrowth and sbandoned settlements.

The species originated in the western or central Amazon region and is still
confined to these sreas of Brazil and Peru. It has been cultivated =nd spresd by thé
Amerindians. A related member, P. paraensis Ducke is found in the eastern Amazon.

Related species: P. parsensis Ducke (mey be ~ synonym), P. guianensis.
2.0 DESCRIPTION

Evergreen tree 8-12 m high; bark greyish-brown, smooth, c. 2 mm thick, greenish
internally and with & charscteristic smell when cut; crown dense, conical, 4-6 m in
diameter, commencing 1-2 m above ground; tap root well develeoped in seedlings, mature
trees with & superficial root system. leaves alternste, simple; stipules absent;
peticle stout, 0.5-3.5 cm long; blade elliptic—ovate, 10-35 cm long, 7-20 cm wide, apex
rather abruptly long scuminate, base rounded {o cuneate, margins entire, coriaceous,
glabrous above, tomentellous to appressed-hairy below, at least when young, with 7-10
pairs of prominent veins. Inflorescence of terminzl or axillary penicles 3~7 cm long;
flowers bisexual, yellow, 1-2 mm in diameter, sessile, subtended by 3 bracts. Calyx
5-1obed, 2 mm long; petals 5, ovate-lanceolate, 3~4 mm long; stamens 5, 2.5-3.5 mm long;
ovary superior, 2 mm long, l-locular, ovules 2. Fruit an obovoid drupe 5-~10 cm long,
4—6 om in diameter, exoccarp thin, delicate, smooth and shiny, yellow to orange or dark
purple %o blackish; mesocarp 2-5 mm thick, yellow with a2 greasy texture resembling
cold butter; endocarp hard, woody and containing 1 large seed.

Flowering May to September; fruiting November to March with some trees flowering
and fruiting at other times of the year.

4.0 NATN USES

The greasy mesocarp is chewed off the endocarp with or without the epicarp. It
is also eaten with cassavs flour or cooked with rice. The flavour =znd smell are pecu—
liar, very strong and sickly to the novice but delicious to people familiar with the
fruit since childhood. The inedible seed dry metter contains 60% starch and 4.5% protein
80 may be useful for stock feed. It is said to be used for sterching laundry in remote
areas of esstern Peru. The wood is sometimes used for fuel.

5.0 METHCD OF COLLECTION OF THE EDIBLE PART

Truit must be gathered off the ground as they do not ripen well when picked from
the tree. If not badly bruised they will keep for 3 or 4 days. Yields of 65 .to 150 kg
of Truit from unfertilized 4 year old, and 70 to 200 kg from l2-year—old trees, have been
recorded. PFruits weigh about 70 g =0 these yields represent several thousand fruit.

6.0 NUTRITIONAL VALUE

The edible. mesocarp varies considersbly in thickrness but usually accounts for
about 20 to 30% of the fruit weight. It is 44% dry matter containing 40 to 50% oil,
3.5% protein, 17% fibre and 1% ash. Fresh mesocarp contains 3.9 mg of carotenoids/100 g
so the fruit is a rich source of cslories end vitamin A.
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7.0 CULTIVATION AND PROPAGATTON METHODS

Seeds germinete easily and young planis grow vigorously. Pruiting can occeur at
as early as 3 years when the tree is about 3 to 4 m $t2ll. It is a hardy species that
generally looks very healthy. Mild attacks of Anthracnose znd woolly aphids have been
Seen.

8.0 POTENTIAL ECONOMLIC IMPORTANCE

Although the fruit is highly prized and common in loczl merkets, the strange smell
and flavour limit the crestion of new markeis. A plentation of 300 hectares has been
seen near Iguitos to supply the locel market there. The high cil content of the mesocarp
together with the quick growth snd high yields heve resulted in the initietion of field
experiments to exzmine the species a8 a source of vegetsble ci1l. GCermplasm with thicker
mesocarp is urgehtly needed. The use of the large seed also requires resesrch.
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Plate LV. Poragueiba serjcea Tulasne

i f = Young tree

2« Fruit
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56. POURQUMA CECROPITFOLIA

1.0 FAMES: Femily Cecropisceae
Botanicel Pourouma cecropiifolir Mart.
Synornym Pourouma multifida Trécul.

Vernaculzr Amazon grape, Amszon tree gre=pe (Engllsh), uvilla, uva de
monte (Peru); uvilla, uva de monte, uva caimaronz, czimsron,
caimuirro (French Guyane), mapati, cucurs, umbalibs de cheiro,
umbalibe de vinho, amszrten, imbaillbe msnss, imbsiuba de vinho
imbalbs rane, puruma, uvs da mata, tararangs’ pretea (Br=zils

2.0 ECOLOGY AND DISTRIBUTION

Pourcums. cecropiifolis grows best on deep, fertile, losmy soils but will also do
extremely well on relatevely sandy to medium heavy, clay soils with low nutrient levels.

Good drainage is essential as 5 to 7 days of stending weter will kill both juvenile and
edult trees. The species does well in 2000 -to 4000 mm rainfell; it is not know how well
it will grow and produce with less. However a drought of 45 days can kill 2-year—-old
trees. The tree grape produces well a%t an altitude of 50C m; there is no information
available sbout the effect of higher saltitudes. Throughout its known occurrence the
meszn annual temperature is c. 26°C. There is one report from Florida, USA of the species
being killed by frost,

There iz general agreement that the centre of origin of the species is in the
extreme west of the Amazon basin, perhaps in the foothills of the Andes in Peru, Ecuador
and Colombis. However, there is some discussion as to whether the species may be a
cultigen developed by the indisans, as is the case with Ananas comosus and Bactris
gasipses. Despite its popularify the species has not been widely dispersed since pre—
¢olombian times, perhaps due o the short viability of the seed, slthough in recent years
it has Dbeen more widely dispersed through the American humid tropics as = resuli of air
transport.

Today it occurs in much of the Peruvian, Ecuadorian snd Colombian Amzzon as well
es the extreme western psrt of the Brazilian Amzzon. Irrespective as to whether the
species is wild or a cultigen, there is no published informestion on its =bundance.

Related species: Pourouma phaeotricha Mildbr.; P. substrigoss Mildbr.; P. pelmafa
Poepp. & Endl.; P. folleatz Mzcbr.; P. Jussieuans Trécul.; P. guisnensis Aubl.;
P, mollis Trec.; P. acuminats Mert. and P. sapide Kerst. are =11 reputed to have edible
fruits. Some authorities effirm that 211 species in the genus heve edible fruit.

3.0 DESCRIPTION

A smell to medium size, diccecious, evergreen tree, 5-12 m high; trunk light grey-
brown, slightly roughened, with copious leaf a2nd stipule scars; of ornementzal sspect, with
an umbrella-shaped crown when growing in the open. Leaves alternate, simple; stipule large
large, solitary, up to 14 om long, 4 cm wide, ceducous, enclosing the leaf when in bud;
petiole 10-30 cm long with = broad, clesping base extending sbout 1/3 of the distance
around the stem; blade palmstely lobed, often almost to the base, with 6-12 oblenceolate
lobes 15-40 ocm long, 10-20 cm wide, corizceous, dark green, often slightly glossy above,
pale green to greyish and densely felted below. Inflorescence a narrow erect, many—
flowered, axillery panicle up to 10 cm long; flowers unisexusl, the sexes borne on
different plants. Males flowers with 4, free, dark brown, strap-shazped, hairy sepals,
3-4 mm long; stamens 4 or more, anthers basifixed on short filaments. Female flowers on
panicles that soon deflex znd increcse in size as the fruit develops; perianth cup—
sheped, up to 5 mm long, fleshy, shortly tomentose snd closely investing the ovary and
simulzating the ovary wall; ovary l-celled, narrowing to = short style with a2 terminal,
obscurely lobed stigma. Fruit drupaceous, ovoid to spherical, 2-4 cm long, 1-4 cm in
diemeter, grape-like, with rough skin turning from green through violet to black when
ripe; pulp juicy, gelatinous and sweet, slightly fibrous, surrounding 2 single, ovoid
seed.
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Flowering from March to June occasionally again from June to August, with a breszk
in flowering of female planis of about 2 month when the second flowering period occurs;
fruiting from September to February »nd 2lso in Merch when & second flowering period
tzkes place.

440 MAIN USES

The juicy pulp is extremely popular and is the only part of the tree used. Most
people who know both the common grape snd the Amazon tree grape claim that the similarity
in taste is very close. Commonly the fruit are eaten fresh by sgueezing the pulp and
seed from the skin directly into the mouth, later discarding the seed. Although the
skin has good flavour it is generally not consumed because its surface roughness will
irritate the lips and tongue. There is frequent mention of wine made from the fruit and |
in fact it ferments readily and has a pleasing flavour. Jams snd jellies have been
successfully produced.

¥o information is available on other uses, except thst the wood is too light and
weak for furniture or general construction. However it is & very nice ornamental with
a thick umbrella—shsped crown suitable for shading.

5.0 METHOD OF COLLECTION CF THE EDIBLE PART

The fruit zre harvested when ripe, or nesrly sc. Qenerclly » long pole with =
forked point is used to twist off the bunch stalk . Marketing must be immedi~te bec=use
the fruit do not store well, starting tc ferment by the next day. "The one published
production figure shows = range of 13 to 45 kg/tree/season (Falcio & Lleras, 1980).

This seems to be similar to, although somewhst lower, than unpublished work in the Menaus,
Brezil region. At 2 spacing of 8 x 8 m (156 trees/hectpre) this produces sn upper
estimate of 3,5 tons/ﬁectare, assuming 50% m=le plants.

6.0 NUTRITIONAL VALUE

100 g of fresh fruit contazin between 82 and 92% weter, 0.3 to 0.5% protein,
0.3% fat, 0.4% and 0.9% fibre, 6 to 16% carbohydrates of other types and 0.2% ash which
may contain 10 to 34 mg of ealecium, 4 to 10 mg of phosphorus =nd 0.2 o 0.6 mg of iron. [
There are traces of ascorbic a2c¢id, thiamin, riboflavin and niacin. The fruit may contain
64 calories/g. As mzy be observed the nutritional vzlue of the Amszon iree grape is
minimal, except as sn energy source.

T.0 CULTIVATICN AND PROPAGATION METHODS

Germination is very repid {10 to 20 days if the seed are sown immediately after
extraction from the fruit). However the seeds are of the type known ss "recalcitranin
and loose their viability extremely rapidly. One afternocon in the sun will kill them
and even protected in saw dust or charcoal powder they lose viability within deys or a
week at room tempersture. Initial growth is rapid in a good substrate and they m=2y be
ready for field planting within 3 fo 5 months. No information is available on vegeta-—
tive propagation of this species. Growth is extremely rapid, cases have been found of
2.5 metres in the first year from seed. Branching will start between 1.5 snd 3.5 metres,
generzlly with a tight whorl of 4 to 6 Ffollowed by a spzce of a metre or two before the
next group of branches. Pruit are only produced on the latersl branches. During the
early juvenile stage the leaf cutter snt mey be a problem, otherwise the species is
surprisingly free of insect pests. A trunk borer has been observed near leticis,
Colombia. A root disesse hes killed some treesg nezr Mansus, Brazil.

8.0 POTENTIAL ECONOMIC IMPCRTANCE

The National Acedemy of Sciences (1975) recommends the testing of the Amzzon tree
grape because of its =pparent potentizl. However little is known about the agronomy and
genetic variability of the species. Resesrch iz thus necesszsry to select good gquality
high yielding varieties, determine the number of merle plants needed to pollinate a hectare
of female plants and to determine if it is possible to distinguish the sex of a tree by
studying the seed, as natives in the region of lLeticim, Colombia, claim. More study is
also needed to determine the best methods for wine end preserve production.
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5T POUTERIA CAIMITO

1.3 NAMES: Family Sapotaceae

Botanical Pouteriz caimito (Ruiz & Pav.) Radlk.

Synonyms Achras caimito Ruiz & Pav.
Lucuma caimito Roem. % Schulies
labaitia caimito Mart.
Guapeba caimito (Roem. & Schultes) Pierre

Vernacular egg fruit, abiu (English); abiu, abi. caimito (Brazil);
caimito, caime, cauje (Spanish); abiu (French).

2.0 ECOLOGY AND DISTRIBUTION

Pouteris caimito grows best in fertile, well drained soils but will grow reasons—
bly well in nutrient poor, clay oxisels in the fropicsl rein forest receiving an anmal
rainfall in excess of 1500 mm and a mean annual temperature sbove 20°C. According to
Castaneda (1961) it has been found a+ zn altitude of 1900 m, but it is believed not to
produce fruit at that altitude. Cavalcante (1976) clzaims that it is wild in Amszonisa
end in its wild state is often kmown by the common name “abiuvrana", a nsme which is
also applied toc other related species of Pouteriz in the area. "Abiurana" ig present
in densities of up to 13 trees/ﬁa and it seems reasonable to assume thet abiu,

P. caimito, may ocour in densities of 1 to 3 trees/hs.

Although the gbiu 2ppears 4o he Amszonisn in origin, there is no agreement among
authors as t0o the region, slthough there is a genersl tendency towerds the west of
Amazonia. Fougue (1972) cites the forests of Peru 1o Brazil and Colombia; Prance &
Silva {1975) suggest the Peruvian pre-andian regiomn; Cavalcante (1976) records it as
being found wild in all of Amszonia, while Castaneda (1961) claims that it is a
cultigen, stating that it is only found culiivaied and is found from Venezuela o Peru.
In eddition to the distribution stated sbove Tavares (1923) maintains tha® it is found
throughout Brazil to as far south as the nearly temperate climes of Senta Catarina.

Related speciest the genus Pouteriz has many edible species, some of which are
quite popular in their areas of occurrence: P. guianensis Aubl.; P. multiflora Eyma.;
P. nitida Redlk.; P. arguacoensis Baehni; P. “sellowii Engl .. and P. suavis Hermsl. are
Just a few of these. Pouteriz and related . genere are poorly divided and disagreements
as to name are extensive.

3.0 DESCRIPTION

Small to medium, evergreen, forest tree 9-10 m high; bark ¢. 2 mm thick, grey to
brown, rough and cracking vertically with age, exuding = white latex when cut; crown
nerrow when young, becoming spreading at maturity, up to 20 m in dismeter, branching
very extensive and creating a denge crown, lower branches usually dying at maturity;
roots spreading, superficisl and penetrating the seil surface. Leaves alternate,
simple, exuding = white lsiex when injured; stipules sbsent; petiole 5-15 mm long; blade
obovoid to lanceclate, 11-15 cm long, 3-6 cm wide, apex acuminate, base cuneste, margins
entire, slightly wary, coriaceous, glabrous, mid- to dark green above, paler below.
Flowers borne in clusters in the leaf axils and on the bare stem just below the leaves;
ynisexual or bisexual, usually both on the same plsnt; pedicels c.l mm long or less.
Sepels 4, ovate, 4-5 mm long, pale yellow to creamy white, with appressed hairs outside;
corolls pale yellow or pink to cresmy white, shortly 4~lobed, 6~7 mm long; stamens 4,
salternating with 4 staminodes; ovary superior, 4-5-locular, e=ch loculus with 1 ovule,
hairy, style terminal, svbulate with truncate stigma. Fruit sn oveid ifo sphérical berry
4-12 cm in dismeter, weighing 150-200 (-800) g; skin 2—5 mm thick, light green at first,
turning yellow, mottled with green when ripe and, except in certsin races, exuding &
white latex when cut, even when ripe; pulp wnite to ¢ream or yellowish, iranslucent and
somewhat mucilaginous when ripe; seeds 1-5, oblong—ovate, smooth, black, with paler
stripe along inrer surface of testa.

Usuelly flowering severasl times a year but mainly from September to January in
centrzl Amzzonia; fruiting masinly from February te Mey in the same region.
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4.0 MATN USES

The mucilagenous pulp of the fruit is the part used. The flavour varies from
insipid to an agreeable sweetness that is extremely popular. It is always ezten fresh,
from the hand. No other information is available. The wood, of & rosy-brown cclour,
hes medium durability (D = 0,89), is easy to work snd is especizlly useful for making
handles for tools.

5.0 WMETHOD OF COLLECTION OF THE EDIBLE PART

When the fruit stsrt to turn yellow they may be harvested =nd at this stage msy
be transperted for several days. However fruit flavour is hest when tree-ripened but
this does not allow much trensporting. Adult trees, in good produciion, may produce up
to 500 fruit/year. At 7 z 7 m spacing (204 trees/ha) this gives a theoretical produc—
tion of 102.000 fruit/he, or zbout 15 t/ha.

6.0 NUPRITIONAL VALUE

No informestion is sveilable on composition. Given its obvious sweetness one may
conclude that it is & good gource of energy, while probably contsining few wvitemins.

7.0 CULTIVATION AND PROPAGATION METHODS

Germinaticn is rapid (15 to 45 days), if the seed zre gown upon removel freom the
fruit, however, since these are-"recalcitrant'" they loose viability extremely rspidly.
Tmmediste sowing gives 60 to 90% germination. MNursery growth is rapid in good substraete,
the plants stteining size for field transplant within 3 to 5 months. Because the root
system is sensitive polyethyline bags sre recommended for seedling development in the
muirsery. Vegetative propsgation is difficult becsuse of the white latex, however some
resutlts are obtrined using the side—veneer greft. Juvenile growth is repid; a8 much as
1 metre per year, in the first 3 to 4 years, is common. Some of this species are extre-
mely precocious (2 to 3 years) while others may tske & to 8 years from seed. Fertiliza—
tion with high levels of phosphorus snd potessium has given reasonable results. Iruit
flies (Anastrepha gp.) are considered to be the worst pest, sometimes affecting all fruit
in 2 plantation. A trunk borer {Cratasomus) has been registered as causing damage, as
have several leaf eating caterpillars {Sibine sp.). A smell bee (Trigona rufricuss can
damege the flowers 10 such an extent that production is reduced.

8.0 POTENTTAL ECONOMIC TMPORTANCE

Because the abiuv is used exclusively a8 s fresh fruit sand probably hes =z shelf
1ife of less than a week, its pofential zppears limited to supplying locel merketis.
There are areas in its distribution with extremely interesting germplasm snd these should
be extensively collected. Experiments in processing might produce s=leable resulis. The
immediate potentisl of the abiu appears limited, elthough it is very populsr.
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58. POUTERIA MACROCARPA

1.0 NAMES: Femily Sapotaceae
Botanical Pouteria mescrocarpa {Huber) Baehni
Synonyms Lecume macrocarps Huber
Radkoferelle macrocarps {(Huber) Aubrév.
Vernscular cutite grende, cutitiribé grende (Brezil, Paré
nispero montanero, purguillo negro {Venezuels)

)

2.0 ECOLOGY AND DISTRIBUTION

Pouterie mecrocarpa occurs on humid clay soils in the primary forests of the terr:s
firms or in secondery vegZetation, especielly the 'capoeirzo', i.e. high secondary growth
tending towards forest. It grows under a wide range of Amazonien climatic conditions,
generally at low =ltitudes.

The species is disiributed throughout Amazoniz, extending inio Venezuela, although
according to Huber (1902) it is believed to have originated in the corstsl zone of Pard
or Maranhao.

3.0 DESCRIPTION

Small tree up to 6-8 m high under cultivation or up to 30 m high in the wild;
bark yellowish-brown, scaly, peeling in flakes, resembling that of Psidium guayava;
crown thin. Iesves alternate, simple, clustered towards the brench tips; stipules absent;
petiole 1.5-2 cm long: blade obovate—lanceolate, 7-25 cm long, 5=8 cm wide, apex shortly
acute or obtuse, base decurrent-cuneate, margins entire, cartaceous or subcoriaceous,
lateral veins 8-10 pairs. Flowers borne in clusters in the leaf axils or on the leafless
portions of the branches. Sepals 6, broadly ovate, c. 6—7 mm long snd wide; corolla
greenish-white, 15 mm long, with 6 small, subcircular lobes; stemens 6, filsments subu-
late, staminodes 6, alternating with the stamens; ovary superior, flattened—globose, dark
yellow, hispid, loculi 12, l-ovulate, style thick, glabrous. Fruit a globose berry
8-10 cm in diameter, apex with an obtuse besk, base slightly concsve, skin smooth,
green at first becoming yellowish with a broken surface; pulp yellow, edible; seeds
oblong—ovate, c. 3.5 cm long, apex mucronate, testes hard, glossy-brown.

Flowering Mzrch to August, fruiting September to December, Often some individuels
enticipate this period by 1-2 months, others, start =nd finish the flowering periods
later.

4.0 MATN USES

The pulp of the fruit has & consistencd ranging from that of cooked egg yolk
t0 mez2ly and is consumed in the natural state. The flavour is considered somewhat
insipid and many local people 2dd suger or molasses to improve the taste, as they do
with many other regionzsl fruits. The cutite grande is a little-known fruit tree, and
its use is limited to exploitation of the fruits. Occasionally the wood is used for
internel construction or on structures of short or medium durstion.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

The fruit fall to the ground shortly before fully maturing. 1t is advisable to
pick the fruits before they fall to avoid damage. Such care allows the fruits to be
stored for up to 10 deys. The individusls cultivated in the hotanical garden of the
Museu Goeldi, in Belém produce about BO-120 fruits per tree per harvest.

6.0 NUTRITIONAL VALUE

The sverzge fruit contains about 70% pulp ernd 30% seeds. No information is
aveilable on its nutritional value.
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7.0 CULTIVATION AND PROPAGATION METHODS

o precise data are available. The few specimens cultivated in home fruit groves
zre started from seeds, which is probably the only method of propagation of the species.

8.0 POTENTTAL ECONOMIC IMPORTANCE

Cutite grande is a fruit tree with great potentisl ez a2 food source even though
the flavour of the fruit is not periticularly attre=ciive. The beauty form and volume of
the fruit, as well as the guantity of exploitable pulp susceptible to improvement,
undoubtedly meke this species whorthy of greefer attention.
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59. POUTERTA MACROPHYLLA

1.0 NAMES: Femily Szpotaceze

Botanicel Pouteriz macrophylle (Lem.) Eyme

Synonyms Chrysophyllum macrophyllum Lam.
Lucuma rivicos Geertn.
Vitellaria rivicoa (Gaertn.) Radlk.
Richardella rivicoa (Geertn.) Pierre
Richardella mecrophylla (Lam.) Aubrev.

Vernaculsr cznistel (English); jaune d'ceuf (French Guyans); caimo;
canistel, siguapa, yema de huevo (Spanish); cutite,
cutitiribd, tutiribd, uititirib4 (Brazil).

2.0 ECOLOGY AND DISTRIBUTION

Pouteria macrophylla occurs on well—-drazined, nmutrient poor oxisols and ultiscols
of the high foresi, disturbed areas and transitional forest with an annual rainfall of
between 1200 and 2800 mm snd mesn ammal temperatures of about 269C, Tt is widely
dispersed in the forest, although there may be no more than 1 or 2 trees/ha.

The species appears to have origineted in eastern Amazonia or northern South
America and is found eastwards ss far ss Merenhao esnd perts of Ceard and southwestwerd
to Mzto Grosso. To the north it occurs in the three Cuysnas, Venezuelzs, Colombia snd
through Central Americs to Cuatemala. It is possible that the species has been
introcduced inte Central America and possibly elsewhere.

Related species: the Richardella/bouteria/hucuma complex is very confused
taxonomically, so it is difficult to decide how many geners there really sre and how
meny species in esch. Many wild species of these genera sre edible but are not as
flavoured as the cutite.

3.0 DESCRIPTION

Small to medium forest tree up to 20-25 mj trunk strzight, up to 50 cm in diameter,
often with deep crevices near base; bark exuding abundant white lestex when cut; crownm
dense, branches of juvenile trees sharply ascending, becoming more horizontal at maturity;
mature trees with extensive superficial rocts. Leaves slternzte, simple; stipules absent:
petiole 2.5-3.5 cm long; blade obovate—elliptic to oblenceolate, 10-18 cm long, 5~9 cm
wide, up to 30 cm long, 10 cm wide on juvenile plants, spex rounded to scute, base
cunezte to attenuste, margins entire, rather thin, papery, dark green, glabrous above,
pale and often glauncous below, midrib and up tc 15 peirs primsry veins conspicuous,
preminent below. Flowers borne in fascicles of 3-10 along the leaves or on the bare
stems just below them; pedicels up to 1 cm long. Sepzls 4-5, oblong—ovate, up o c. 7 mm
long, densely hsiry on outer surface with brownish, appressed hairsj corolla greenish,
up to 10 mm long, broadly tubular with 4-6 lobes; stamens cpposite the corollas lobes;
ovary superior, globose, glabrous, 5-locular, each loculus with 1 ovule. Fruit an
ovoid berry up to € cm in diesmeter, the seed long-ovoid with a dark brown, orustaceous
testa embedded in & starchy, yellow, undifferentiated pulp.

Flowering June to October in esstern Amazonis: fruiting October to Februeary.
4.0 MATN USES

The starchy mesocarp is the part consumed. The cutite has 2 strong arome that
is not always immedistely appreciated by those who do not know it. However the flawvour
is sgreeable and generally sweet. The fruit is alwsys ez2ien ss & fresh fruit. It is
most used by the poorer clzsses and peasents, as well as being widely consumed by children
and domestic animels.

The wood of the cutite is frequently sawn for lumber, zlthough it is of inferior
quality.
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5.0 METHCD OF COLLECTION OF THE EDIBLE PART

The fruit fall from the tree when ripe and must be collected from the ground
quickly before wild snimals arrive. As most production comes from the tzller forest
and the relatively soft fruit bruise or break eesily, peasants will frequently pile leaves
beneath the trees tc avoid demage. Meture wild trees are known to fruit heevily, even to
the point of breaking large branches. A cese is reported of one large tree producing
more then 000 fruits, esch weighing between 75 and 150 g.

6.0 NUTRITIONAL VALUE

No information ig aveilable on its composition except the observation that there
is sbout TO% H20 and the rest is largely starch. Because of the starch content the
cutite must supply 2. reasonable anount of crlories.

7.0 CULTIVATION AND PROPAGATION METHODS

Cerminstion will start zbout 50 o 650 days after sowing fresh seed. In sbout one
month the seedlings attain between 10 and 15 cm in height which suggests relatively slow
propagetion., No¢ information is aveilable about vegetative propagation. Although growth
is slow the cutite is reputed to start producing in 7 to 10 years. No informstion is
eveilable about pests or zpecial reguirements.

8.0 POTENTT AL ECONOMIC IMPORTANCE

In some areas the cutite is very populer so thet germplasm with good aroms end
Tlevour exists. This must be collected and agricultursl trisls carried out to sssess
the potential of the tree. At the moment it would sppear to be limited to supplying
some locel markets. High yielding trees planted retionelly could give encoursging
results.
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60. POUTERTA PARIRY

1.0 NAMES: Family Sspotaceae
Botanical Pouteria pariry (Ducke) Baehni
Synonyms Lucums pariry Ducke
Eglerodendron pariry (Ducke) Aubrév. % Pell.
Vernzeular pariri, frutfo (Brezil)

2.0 ECOLOGY AND DISTRIBUTION

Pouteria pariry occurs wild on the fertile clry soils of the primary forest but
cen also be cultiveted on sandy clay soils in open situstions. According to Le Cointe
(1945) the armusal precipitation of the lower Amszon where the psriri is most common is
around 1592 mm with en aversge relative humidity of 76.25% and en average temperature
of 27.29C, with & meximum of 39.2°C in October and a minimum of 19,1°C in June. It is
neither rere nor zbundant in the wild. It is found under cultivation 2round riverine
hzbitations of the lower Amazon (Mbnte Alegre, Santzrém, and Obidos).

The pariri is considersd t0 originate from the lower Amzzon region, and is distri-
buted =2long the southern iributearies of the Amszon from the Rio Tocanting in Pard to the
Madeirs river in AmazonasS.

Related species: Pouterim 2cugqui is the most notsble, and hss already been trested
in encther chapter. P. dissepels Ducke, Abiurens grande, with edible fruits which are
little utilized locally iParéé. P. parviflora, Muirapixi, with small sweet fruits.

3.0 DESCRIPTION

Large forest tree to 30 m high; trunk straight, columnar, bark dark grey, slightly
scaly; root system not described. Leaves alternate, simple, clustered at the tips of
the branches; stipules zbsent; peticle 3~5 cm long; blade cblanceolate to obovate, up
to c. 25 cm long, c. 10 cm wide, apex acute to obtuse, base cuneate, margins entire,
coriaceous, glabrous above, rusty appressed hairy below when young, becoming glabrous,
lateral veins 10-14 pairs. Flowers clustered in the leaf axile, bisexual. Calyx
5-lobed, to 3 mm long, densely hairy; corolla greenish, 5-lobed, 2—4 mm long; stamens 5;
alterning with 5 staminodes; ovary supericr densely hairy, 5-locular, each loculus
with 1 ovule. Pruit a large, depressed—globose berry to 10 cm in dismeter, weighing up
to 700 g, skin thin, green when ripe, pulp soft, fibrous =znd juicy, enclosing 2 narrowly
ovoid seeds 4-5 cm long.

leaves turning purple and shed in August and September =8 new lerves appear.
Flowering season not constant, in one year flowering wes observed from November to
December and in the following year from March to April; fruiting occurs 5 months after

flowering.
4.0 MAIN USES

The pulp of the fruit has 2 slightly acid teste and very pleasant odour. The
fruit m2y be consumed in its netural state if sugar - is added. It is most commonly
used 85 a drink.

The tree =lso provides second guality lumber for 2 variety of uses, which can
be obtaired in lsrge sizes.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

No direct harvesting from the tree is known; when the fruits mature they drop
from the tree, ripe for eating. The mature fruits fall during a period of two to three
months, The pariri normelly fruits every year producing about 1200 to 1500 fruits per
tree per year.
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6.0 NUTRITIONAL VALUE

About 65 to T0% of the fruit is represented by the pulp, with the seed =nd skin
accounting for the rest. The pulp is 30 to 40% fibre and 60 to 70% liquid. No infor-—
mation is available on its nutritional value.

7.0 CULTIVATION AND PROPAGATION METHODS

Although nothing hes been published, it is kmown that propagation is accomplished
through seeds, which have z low rate of germination. Growth is slow, a8 evidenced by
the growth of an individusl planted as 2 seed in the Goeldi Museum Botanical Garden in
1960 and observed by cne of the authors.

8.0 POTENTIAL ECONOMIC IMPORTANCE

It does not appear specially promising only because of the long period regquired to
reach first fruiting. According to Ducke (1922), the cultivation of the pariri would be
much more wide—spread, without gquestion, were it not for the plant's reputation for
fruiting only after 50 to 60 years of age.
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61. POUTERIA SPECIOSA

1.0 NAMES: Femily Sapotaceae
Botanical Pouteria speciosa (Ducke) Barhni
Synonyms Lucuma speciosa Ducke
Richardells speciosz (Ducke) Aubr.
Vernzcular pajurf-de—obodos (Brazil).

2.0 ECOLOGY AND DISTRIBUTION

Pouteria speciosz occurs on clay soils rich in organic matter on the high terra
firma. According to Le Cointe (1945) the annual rainfsll is c. 1592 mm and the mesn
annuesl temperature 27.2°C; altitude ranges from 100 to 500 m. According to Ducke (1922),
the discoverer and author of this species, it is very frequent slong the upper Paru river;
densities are estimated at 5-6 trees/ha.

The species was first discovered on the little Rio Brenceo, northeast of Obidos,
Pari, and lszter found slong the upper Psru river, north of Obidos, which is probzbly the
region where the species originzted.

Related species: the most closely related specles to P, specicea is P. surumuensis,
frequently found in the Roraima Territory, but the fruits are not so apprecisted as the
former.

3.0 DESCRIPTION

Evergreen forest tree to 25 m high; trunk straight, up to 60 em in diameter, bark
dark brown, thick and roughi crown elongated with drooping branches, the tips reaching 2 m
from the ground; root system unspecialized. Ieaves alternate, simple, clustered at the
apices of the younger branches; stipules absent; petiole 1.5-2 cm long; blade oblong—
obovate to oblanceolate, 15-35 cm long, 6-25 cm wide, apex rounded or =zcute to scumirate,
base long-sittenuate, margins entire, subcoriaceous, dark green, with prominent midrib
above and below and 12-13 pairs of arcuate nerves, .1.5-2.5 cm apert, anastomising at the
margin, prominent below, lower surface often with brown, ceducous hairs when young.
Flowers scented, borne in 3s in the leaf axils or leaf scars. 3epsls 5, stiffly coris-
ceous, broadly ovate, outer 2-10 mm long, 3 internal 11-13 mr long, densely hairy with
rusty, appressed hairs; petals 5, whitish, fused below to more than half way forming a
barrel-shaped tube 1.5-2 cm long; stamens 5, opposite the petals and alternating with
5 subulate staminodes; ovary superior, with silky, appressed, reddish-brown hairs,
j~lgcular, each loculus with 1 ovule, style terminal, subulste. Fruit an ovoid or
globose, l-seeded berry up to 12 cm long, 8 em in dismeter, epidermis wvelvety, purple,,
tomentose; pulp thick snd grainy, light yellow, sweet snd with 2 flavour similar to
npajura" (Couepia bracteosa); seed up to 9 cm long, with » hard testa.

Flowering July to December; fruiiting Fehruary to April.

4.0 MAIN USES

The only edible psrt is the mesocarp, which is considered the most tasty of the
Sapotacene of Pari. The mesocarp is commonly consumed in natura when completely ripe and
can be used =28 2 compote end to prepsre =z delicious ligueur. There is no informaticn
on other uses besides that the wood is utilized in rough structural works.

5.0 METHOD OF COLLECTICN OF THE EDIBLE PART

There is no special method for harvesting; the ripe fruits fail on the ground and
are gathered. 1In the wild fruit production is high, estimated at 500 to 600 fruits per
tree/&ear. In single snd isolated individuals fruit production is extremely low due to
pollination problems; surely this species is allogamous,
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6.0 NUTRITICNAL VALUE
No information is svailsble.
7.0 CULTIVATION AND PROPAGATION METHODS

There is no informstion concerning the cultivation of this species. However, it
15 known that the propagstion is by seeds. A single individuzl of P. specioss was
planted in the Museu Goeldi Uarden in 1970. In the present year (1§84 it is8 7 m high,
indicating = growth of 50 cm per year.

8.0 POTENTIAL ECONOMIC TMPORTANCE

P. speciosa is = little known fruit iree though it bears fruits of eXceptional
quality - sweet, tasty, with high pulp percentage. These attributes justify & research
programme starting with its domestication. It is also important to know the polleniza-—
tion agenis and process and all details of its cultivetion. This will teke 2 long time
but will be compensated by the high quality of the fruits.
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62. POUTERTA UCUQUI

1.0 NAMES: Femily Sapotaceae
Botanicel Pouteris ucugui Pires & Schultes
Synornym Peresodendron ucuqui (Pires & Schultes) Aubrev.
Vernacular ucuqui (Amezonas); puch-poe-4, oo-lo-d8, ke he-pe coqui
(Upper Rio Negro indians}.

2.0 ECOLOGY AND DISTRIBUTION

Pouteria ucuqui occurs on well-drained sandy—clsy soils of the high, virgin
forests with = hot, humid climate. Climestic deia from Usupés, Brezil, the 2rea where it
is most abundsnt, the snnual rainfell is 2823 mm with = mean snnual temperature of 25.4°C;
the altitude is 85 m (Serrs 1967). The species is reported to be widespreed throughout
its entire range, especially common around habitations because the iree is usually spared
when clearing land for hsbitation.”

The species is native to the northwesiern part of Amazonas state and is very common
along all the tributaries of the upper Rio Negro, from Sts. Isabel (Tzpuruquerz), snd slso
the basin of the upper Rio Japurd; it is also known from Colombiam, along the rivers Guainieas
and Cagquetd, =s wll as Venezuela, along the rivers Cuainia =snd Cassiquiare.

Related species: the génus Pouterie (s. 1.) encompasses e large mumber of species,
but only e few produce fruits which are know to be edible, such =5 P. caimito {abin),
P. macrophylle (cutite), P. macrocarps (cutite grande), P, pariry (frutac), P. speciosa
{pajurd de Cbidos).

3.0 DESCRIPTION

Large, evergreen forest tree up to 40 m high; trunk stiraight, colummar, 40-90 cm
in diameter, bark thick, dark red, with blocd red blaze znd white, viscous latex; flat,
buttress roots present, up to 2 m high, young branches with rusty, powdery indumertum.
Lleaves alternate, simple; stipules absent; peticle 3.5-5.5 cm long, covered with rusty,
powdery indumentum; blade elliptic, 11-20 cm long, 5.5-10 cm wide, apex acute, base
cuneate, margins entire, coriaceous, somewhat glossy above, glabrous, rusty brown below,
midrib prominent below, with up to c¢. 12 pairs of prominent primary nerves, arcurie near
the leaf margin; underside of young lesves covered with rusty, powdery indumentum.
Flowers in dense clusters in the leaf axils, bisexual, covered with rusty, powdery
indumentum. Sepals 5, rounded, ¢, 2 mm long; corclla 5-lobed, slightly longer than the
sepzls, c. 3 mm long; stamens 5.1 mm long; ovary 2-locular, surrounded by = heiry disc.
Fruit a berry up to 12 cm long, epidermis yellow, thick, exuding s white lztex when cut,
enclosing a soft, vwhitish pulp; seed 1.7-9 cm long, with hsrd, glossy testa.

Flowering November to Jenuary; fruiting from April onwerds.

4.0 MATIN USES

When completely mature the thick fleshy mesocarp of the fruit, which is very
similar to avocado, 18 very plessant; however, the fruit contains an extremely siicky,
abundant latex when green. The pulp of the fruit can be consumed in nafura or as a porrege
which i8 prepered with "tapioce" or cassava meal over heat umtil it beils. This porrzge
is highly apprecieted and has & reputetion as & delicious znd rnutritive food.

In addition to the fruit, the only known productis of the ucugui sre boards and
large wood pieces for various construction uses, such as railroad ties, bridges, etc..

5.0 METHOD OF COLLECTICN COF THE EDIELE PART

When the fruits are ripe they fall to the ground where they are gsthered. Some—
times strong winds cause the fruits to fall before they are completely maturej in this
caSe some time must pass before they may be consumed. There are no daila regarding fruit
production, but it is known to be rather high, as evidenced by the observations of cne
of the 2uthors during a visit to the upper Rio Negro during the fruiting season.
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6.0 RUTRITIONAL VALUE

The composition of the fruit is estimated at 40% seed and skin and 60% edible
pulp. No information is available on its mutritional value.

7.0 CULTIVATICON AND PROPAGATION METHCDS

The ucuqui is a wild species which hes not yet been cultivated, so there is no
informetion on its behaviour outside natural conditions. Bvidently propegetion is by
seed, as evidenced by the numerous seedlings found under psrent trees after the fruiting
sesgon. All indications are that the growth of the tree is very slow, requiring sround
25 years for the first fruiting under nstursl conditions.

8.0 POTENTIAL ECONOMIC IMPORTANCE

It can be inferred from the elevated number of husks znd seeds found sround hzbita~
tions that human consumption of ucugui is very high in the ares where it is found.
Therefore, 2 broesder economic use of the plant requires only domestication snd selection
for precocious fruiting.
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63 PSIDIUM ANGULATUM

1.0 NAMES: Femily Myrtaceese

Botenical Psidium sngulatum DC.

Synonyms  Britos acida Berg
Britoa sellowinna Berg
Pegidium grandiflorum Ruiz & Psvon

Vernacular arzga-pere, sraga do Parf, arege pirenge, arsgandivs,
araganduba, aragatings, goysbersna, goizba do Parf (Brazil);
gusyava del dgus, aupi yacu, puce yacu (?) McVaugh (1958).

2.0 ECOLOGY AND DISTRIBUTION

Psidium angulzium occurs on poorly dreined, nutrient poor oxisols but does best on
well dreined soils in the open, low forest to savanna transition forest zress of the
Amgzon and Orinoco Besin and parts of the Guyana Shield receiwving 1500 mm to more then
3500 mm armual rainiall at altitudes below 300 m.

The araga—pera appears to be indigenous to the northern parts of South Americe and
is found throughout the Amazon Basin in Brazil, Peru, Bolivia, Colonbia, Venezuela,
Surinam, Guyana and French Guyans as well &s in the Orinoco Basin and parts of the Guyane
Shield.

For related species see P4 guajava L., P. araga Raddi.
3.0 DESCRIFPTION

Large, evergreen shrub or smell tree, 6~8 m high; bark greyish, red-brown, flsking,
28 in Psidivm guajavae; young branches 4d-angles, with raised, almost wing-like ridges in
the bark; root system unknown. Leaves simple, opposite; stipules absent; petiole 2= mnm
long; blade elliptic, 3-14 cm long, 2=6 cm wide, apex slightly scuminste, base rounded to
attenuate, margins entire, smooth, often rather dark green sbove, dull green below,
glabrous, conspicuously dotted with pellucid glsnds, veins impressed above, rather promi~
nent below with up to 10 pairs of latersl nerves =nastomising between 1.5 to 3 mm from
the margin and producing = cherscteristic pattern; young foliage with characteristic red
flush. Inflorescence sxillary, 1-3 flowered; flowers regulsr, bisexual, pedicels 2~4 cm
long, 1 mm thick. Calyx splitting irregularly into 4-~5 lobes, c. 7 mm long; petals 5,
white, broadly ocbovate, 15-18 mm long; stemens numerous, over 300, up to 1 cm long,
anthers 1-1.7 mm long, borne on slender filsments; overy inferior, 3~locular, ovules
numerous, style subulste, ¢. 0.5 mm across. Fruit a spherical or pear—shaped berry 3-10 cm
in diameter, weighing up to 200 g. Two forms are known, the most frequent hss » smooth,
glandular skin, dark green =i first, ripening to yellow, similar to P. guejave, the other
form has a rough, light brown snd rather tougher skin. Intermediate betwsen these two
forms have been recorded, and yellow-skimmed plents can produce rough-skinmed progeny,
though this has not been studied in detsil. Pulp scid, creamy white or yellowish,
gimilar to P. guajava, 5-25 mm thick and enclosing numerous trisngular seeds 7 mm long.

Flowering from August to October in Central Amazon; fruiting November to February
with occasional fruits occurring at other times.

4.0 MATY USES

The fruit is esfen. The acid to sub-acid pulp hss =2 very agreeable and varisble
flavour, somewhat like that of P. zrage. Meny pecple consider it to be the best of the
locel Psidium sp. The arags—pera makes zn excellent fruit juice. It has been used to
meke 2 delightful jJjelly and slices of pulp in a sweet sauce make on excellent dessert.
In general it cen be used in the seme wey 25 the P. guzjava.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART
Harvesting is the same as in P. guajevmn. No precise information on yields is

availeble., However large indiyiduzl irees without specizl care mey produce 50 kg of
fruit in one harvest. At a Bm” spacing, this gives an estimste of 7.5 tons/hectare.
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6.0 NUTRITTONAL VALUE

No informstion is available but compeosition snd nutritionzl value are very
similar to guava.

7.0 CULTIVATICON AND PROPAGATION METHODS

Fighty to 90% of fresh seed will germinate within 2 or 3 months. Initiszl growth
is good in & rich soil. XNeo informetion is available esbout vegetative propegetion.
Initial field growih is good with organic fertilizer in cley oxisols, but wesk with only
NPX. Later growth responds well to ¥PK. No pests are known to csuse serious production
legses although it is suscepiible to fruit flies.

8.0 POTENTTAL ECONOMIC IMPORTANCE

Because of its excelleni flavour the arage—pera would zppear to have good potential
28 a Jjuice snd for some processed products. However these will need to be developed.
There is s need for germplasm collection, selection for flavour end agronomic yields.
Tmmediate potentisl exigts for smell sress to supply the local markets in which it is
rorely seen but much appreciated.
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64 . PSIDIUM GUAJAVA

I'm® HAMES: Frmily Myrizceze

Botanicsl Pgidium guajava L.

Vernacular gusve (English); goieba (Brazil); guaysba {Spenish);
goyave, goysvier (French); guaizbs dulce (Colombia);
guayeba blanca EPeru); araza-puit4 (Argentina); guayabs,
goe jabs, guava {Dutch Antilles); gusva, goejzbe (Surinem).

2.0 ECOLOGY AND DISTRIBUTION

Psidium guajavs appears to have evelved in relatively open areas, such as savanna/
gscrub transitienal zones, or in frequently disturbed sreas where it is 2z strong competi-
tor in early secondary growth. In some areas it is found in large thickets with as many
es 100 plants in an 2zrea of less then haelf s hecteare, zlthough it is more often found in
densities of 1-5 plants/ha. As might be expected from » secondary growth colonizer it
grows well on poor soils with rezsonsbly good dr=insge, however growth and production =zre
better on rich cley loems. The gueve cen tolerste high rainfall and withstand long periods
of drought. A minimum of 1000 mm seems to be essential. The plant cen withstand some
cold, but freezing temperatures will kill hack brznches and eventually the whole plant.

It fruits at altitudes up to c. 1500 m snd can survive up to c. 2000 m.

De Cendolle suggested thet the guava m=y have originated in Mexico or the Colomhbian
and Peruvian Amazon; more recent zuthors hsve not found sny conclusive evidence to support
this theory. The guesve wes widely distributed throughout tropicel =nd most subtropical
America well before the arrival of the Europeans so that its true origins have been some—
what obscured. I% is now found throughout the tropiecs and subtropics of the world.

Releated species: +the germs Psidium is guite large. There are 233 species listed in
in the Kew Index. Almost all of them are very edible, some =already being imporiant
regionally or locally. A few of the most important or with greatest potential =re:

Psidium friedrichsthalianum Niedenzu; P. gattleianum Sabine; P. molle Bertol; P. guineensis
Sw. P. sartorianum (Berg.)} Niedenzu; p. cerstedeanum Berg.; P. hypoglaucum Standl.;
P. guayabiia Ae Rich and 2 other species described in this volume.

3.0 DESCRIPTICN

A large shrub or small, evergreen tree, generally 310 m high, much branches;
stems tortuous, bark light to reddish brown, thin, smooth, continuously flasking; root
system generally superficiasl and very exftensive, frequently extending well beyond the
" canopy, there are some deep roots but no distinet taproot. Lesves opposite, simple;
stipules absent; peticle short, 3-10 mm long; blade oblong to elliptic, 5-15 em long,

4-6 cm wide, apex obtuse to bluntly acuminste, base rounded to subcuneete, margine entire,
somewhat thick and leathery, dull grey tco yellow-green above, slightly downy below,

veins prominent, gland dotted. Inflorescence exillery, 1-3 flowered, pedicels c. 2 cm
long, bracts 2, linear. Calyx splitting irregularly into 2-4 lobes, whitish and spersely
hairy within; petsls 4-5, white, linesr-ovate, c¢. 2 cm long, delicmte; stemens numerous,
filaments pale white, c. 12 mm long, erect or spreesding, snthers straw-coloured; ovary
inferior, ovules numerous, style c. 10 cm long, stigms green, czpitate. Fruit en ovoid
or pear—-shaped berry, 4-12 cm long, weighing up to 5900 g; skin yellow when ripe, some—
times flushed with red; pulp juicy, cresmy-white or cresmy-yellow to pink or red; meso-
carp thick, edible, the soft pulp enveloping numerous, cresm to brown, kidney-sheped or
flattened seeds.

Flowering September to December in central Amszon; fruiting 3 months =fter
flowering, i.e. December to Merch in centrzl Amszon,

4.0 MATN USES

Either the whole of the fruit or just the thick mesocarp are consumed. The
flavour varies from very ncid o Swest with the best fruii being both sweet and mildly
2cid. Brix level varies between 9 and 11.30 in good varieties, The fruit has a pleassnt
aroms and is generally liked by everyone once the gritty seeds can be swallowed instesad
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of chewed up with the irmer pulp. Table varieties with good taste, large size and high
pulp to seed ratio, have been developed for the fresh fruit market in many countries.
Other varieties have been developed for industrial purposes and the following wide variety
variety of products are available: cammed fruit or mesocarps in sweet syrup, puree,
goiabada (a type of thick, sweet jam), jams and jellies, Juices and nectsrs, ice—cream

and yoghurts. The leaves and bark may be used for dyeing and for tamming. They are

also used in folk medicine as & cure for diarrhoesz.

S# METHOD OF COLLECTION OF THE EDIBLE PART

It is best to harvest in the early morning, hecause by mid-—day fruit will be hotter
and deteriorate more rapidly. Harvesting is done menually, usually from a ladder,
elthough small basketz on poles have occasionally been used. Great care is necessary to
avoid fruit damage, as when collected almogt ripe, they will only store for about 2 to
3 days at room temperature. Fruit for industrial purposes do not need such care but
greater epeed is essential. Average yields are between 30 to 40 kg/plant in 5 year—old
plants and will reach a2 meximum production of 50 to 70 kg at about 7 years if well
menaged. This is equivalent to 7 to 10.5 t/ha at 8 x 8 m spacing.

6.0 NUTRITIONAL VALUE

One hundred grams of fresh pulp contains 83 to 88% Hy0, 0.6 to 1.6% protein, 0.3
0.3 to 0.8% fat, 4.5 to 8% total sugars, 4 to 8% fibre, 0.3 to 0.6 ash {with calcium,
phosphorus and iron making up most the the ash), pH 3.8 to 6.0, 23 to 492 mg vitamin C,
100 to 110 pg. Vitamin A, 0.9 to 1.05% pectin, and traces of thiamin, ribeflavin and
niacin. These resulis are from the analysis of 4 varieties and greater variation may
exist. Some guavas are a betiter source of vitamin C than any of the citrus fruits and
their sugars provide a source of energy.

7.0 CULPIVATION AND PROPAGATION METHODS

The gunava is partially self-pollinated, levels from 50 to 75% selfing have been
found in natural populstions. This has been used to produce homozygotic varieties that
can he propegated from seed. Even in areas where improved varieties are not availsble
most plantings are from seed. A gnava will supply over 50 seed, which should produce at
.least 25 good quality seedlings. The seed can be sown in beds, pots or directly in the
field, at a depth of 1 cm. Seeds germineate affer 20 days and seedlings are then thinned.
They should be planted out when ebout 25 cm high. Plants should be about 1 metre tall
for grafting. Several budding and grafting methods have given good results. Both branch
and Toot cuttings can also be used. The seedling grows very rapidly, producing in 2 to
3 years on good soils. Branching is excessive and pruning is necessary to form good
orchard trees. In Brazil "yellow rust" (Puccine Esidii) iz an extremely serious fungal
pest, as are leaf spot (Phyllosticha guajayae) and snthracnose (Colletotrichum sp.).
Insect pests are numerous and in some cages severe., Fruit flies such as Ansstreps =p.
and Ceratitis sp. are especially troutlesome.

8.0 POTENTIAL ECONOMIC IMPORTANCE

The gueva is already one of the most important tropical fruita. Yet it is little
known in the large markets of most of Europe and America. Although improved varieties
have been selected and bred in some countries there is an urgent need to overcome the
fruit fly problem.
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65. PSIDIUM GUINEENSE

1.0 NAMES: Family Myrtaeceae

Botanicel Psidium guineense Sw.

Synonyums Pgidium araca Raddi
Paidium molle Bertol.
Psidium benthamianum Berg

Vernacular wild guava, Brazilian guava, sour guava, gllisara guava
(English); aragd do campo, aragé-mirim, aragd-pedra, sraga—f.
araga—iba, araga-verdaleiro, aragazinho, awi, aragd (Brazil);
goyavier acide, goyavier du Brésil, gouyava de "Afrique™
(Prench); araza del Brazil, arrsyén, diondan, gusysba acido,
guayaba agria, guayaba de sabane, guayaba hedionda, guaysbo
sabanero, guayabito aseyajan, chobo, guayabilla, gusyabite
de cerro, guayabito, guaysbo, guaysba agria, guayabs cimarrén,
orobua, ayaba ailvestre, guayaba raijana, allpe guayeba
(Spanish).

2:0 ECOLOGY AND DISTRIBUTION

Peidium guineense thrives on poor soils in the humid %o semi—2rid tropics and bu.
subtropics in areams receiving between 1000 mm and 2400 mm armusl rainfell. There is no
information about its drainage regquirements, It is occasionally very abundant in areas
of sparse vegetation, and appears very cccasionally in disturbed areas, such =3 old
pagtures, abandoned agricultural areas snd along roadsides, being distributed by birds
or animals.

The wild guavs is indigenous to the American tropics and sub—tropics and extends
from the south of Mexico and parts of the Caridbbean to the north of Argentina.

See Po guajeva L. for related species,.
3.0 DESCRIPTICN

A very variasble shrub or small tree, 1-9 m high, with the habit of P. guajava;
bark smooth, 1 mm thick, flaky, pale to dark grey;. root system unknown. Leaves oppesite,
simple; stipules absent; petiole 5-10 mm long; blade elliptic to oblong—obovate, 5-14 cm
long, 3% cm wide, apex acute to broadly rounded, base rounded to cuneate, margins entire,
glabrous to thinly pubescent, inconspicuously gland—doited and green to dull green above,
glabroug to thinly appregssed-pubescent, densely gland-dotted and paler green helow,
midrib prominent, with 10-16 pairs of lateral nerves. Inflorescence axillary, usually 1,
occasionally 2-3 flowered; flowers regular, bisexual, pedicel 1-2.5 cm long, terete.
Celyx closed in bud, splitting irregularly into 5 lobes c., 9 mm long, appressed hairy,
pale green; petals 5, white, concave—obovate, 10-12 mm long, spreading and eventually
reflexed; stamens numerous, c, 200, anthers bilocular, ovoid, 0.8~1.2 mm long, borne on
slender filaments 23 long as the style; ovary glabrous, ellipsoid to spherical, 3- to
5-locular, ovules numercus, style subulate. Fruii a yellow globose or ovoid berry, 2-6 cm
long, 2-3.5 cm in dismeter, crowned with the persistent cslyx; skin thin, enclosing =
vellow pulp O.5-1 cm thick; seeds yellow, hard, kidney-shaped, flaltened, 5-8 mm in
diameter.

Mowering August to December and occasionally st other times in the year; fruiting
October to March.

4.0 MATN USES

The small acid fruit, especially its pulp, is the part consumed. The wild guava
has a pronounced, very agreeable arome often with an agreesble, though scid to very acid,
flavour. The sweeter varieties may be eaten out of hand. Most commonly used for juices,
sweets, jams and jellies, ice-creasm flevouring. In general it may be used in the same
way as P. gusjava L., although many are much tougher and full of seeds. The wood is
registant and makes good tool handles, posts, firewood and charccal. The leaves and
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young shoots are astringent and may furnish colouring materisls. The root is said to be
diuretic and to have anti-diarrhetic properties. The bark can be used for tanning.

5.0 METHOD OF COLIECTION OF THE EDIBLE PART

The fruit are harvested when they start to turm yellow. No information is
available on yields.

6.0 NUTRITIONAL VALUE

The only analysis of composition aveilable indicates 8l to 90% Hp0, 0.8 to 1.1%
ash, 1.5 to 3.8% malic acid, 4 to 5% sugar, 2.5 to 8% cellulose and 0.2 to 0.5% fats.
The wild guava would appear to be a poor source of calories hut is believed to be a
source of viteminas A and C.

7.0 CULTIVATION AND PROPAGATION METHODS

Germination charecteristics are unknown, but are probably similar to P. guava.
The wild guava is generally propagated by seed, although there are reports of vegetative
propagation by rcot cuttings. No information is available on growth.

8.0 POTENTIAL ECONOMIC IMPORTANCE

Because of their agreeable flavour and wide adaptability certain wild guavas would
appear to be an excellent choice for smasll gardens. The fruit could perhaps serve as a
filler for other F. gusjave products and may have some potential as a jam and/or jelly
on ites own. It may also be useful for the improvement of P. guajave L. Since little is
known of the species' agronomic requirements or its genetic variability these deserve
attention.
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66 . QUARARTBEA CORDATA

1.0 NAMES® Family Bombacaceae
Botanical GQuarsribea cordats (Humb. & Bonpl.) Viecher
Synonym Matisia cordata Humb. & Bonpl.
Vernacular South emerican sapote (English); sapots, sapota do Pern,
sapota do solim¥es (Brazil); zapote (Peru); zapote amarillo,
zapote, chupa—chupa (Colombia).

2.0 ECOLOGY AND DISTRIBUTION

Quararibea cordata prefers deep, well-=drained, non-flooding, clsy soils, with good
fertility for rapid growth and productivity. It ococurs in the humid rain forest with an
Af climate on the K¥ppen scale, with more than 2500 mm aversge reinfell per annum and no
dry months; with less than 2000 mm rainfall growth is slow snd preductivity low. Although
the species can tolerate short periocds of near freezing temperatures, lower temperatures
are fatal. The sapote flourishes at altitudes renging from sea level to 1000 m; produc-
tion declines between 1000 and 1400 m and growth is severely limited sbove 1600 m.

The species appears to be native in the foothills of the Andes, perhaps in the
transitional region between what is now the Amazonias tropical rain forest and the sub-
montane humid forests in the region of Colombia, Ecuador and Peru. It now extends from
the western Amazonian rain forest into the sub-montane regions of Colombia, Ecuador and
Peru, and in both Colombia and Ecuador extends over the mountzins to the humid forests
of the Pacific coast. It is uncertain whether or not men has contributed to this coastal
extension.

The indigenous peoples and early colonisers have helped to spread the species else-
where. In Brazil its semi-domesticated or domesticated occurrence extends as far east as
Tefé in Amazonas, along the Rio Solimoes, with isolated specimens further east to Belédm
in Pard. The extent of the tropical humid forests rastrict its southern limit in Peru,
while to the north it occurs in the Memgdelsna region of Colombia, on or nesr the Caribbean
coast,.

Related species: none are considered toc be edible.

3.0 DESCRIPTION

A forest tree to 40 m and reaching the upper canopy, with a relatively small,
occasionally spreading crown; rarely exceeding 20 m under cultivetion, with a pagoda—
shaped branching aystem masked by a full crown; trunk slender, unbranched; bark smooth,
light brownish—grey when not covered by lichens, slippery when wei, sap yellow, gummy;
roots often very superficial, with some deeper, stabilizing roots, intolersnt of a
prolonged high water table. leaves alternate, simple; stipules sbsent; petiole slightly
shorter then the blade; blade cordate, those of vegetative shoots or young plants larger,
up to 50 cm long, 40 cm wide, coriaceous, glabrous or thinly hairy, venation palmate.
Mowers bisexual, s8lightly irregular, pale yellow, tinged orange, 5-~7 cm long, pedicelled,
produced on the brenches, directly from the older wood. Calyx cup-shaped, 2-3 cm long,
with § brosd lobes; petals 5, obovate, 3 cm or more long; stamen filamenis fused to form
an elongate column protruding beyond the petzls and branches above into 5 spreading arms,
half the length of the column, each arm bearing a series of paired anthers, pollen viscous;
style protruding above the staminal columm. Fruit spherical to oveid, 7-15 cm long,

5-15 em in diameter, brownish-green with mealy surface, calyx persistent; rind (exocarp)
thick, firm and somewhat elastic; pulp yellowish—orange to bright orange, soft, very
juicy, often fibrous, edible; locules 5, each l-—seeded; seed angular, bean-shaped, 2-4 cm
long, endosperm often absent.

Flowering late May to late July, pollinated by bats and humming birds; fruiting
February to May (dates refer to records from eastern part of range only).



266

4.0 MATN USES

The fruit is consumed with great relish by a large percentage of the population
where it occurs. The fruit from wild trees obvicusly a2re smaller and weigh less than
those from domesticated trees on good Soil, where maximum fruit weights attain 1.3 kg.
However the species average is probably nesr 250 grams. The pulp of the fresh fruit is
juicy, though somewhat fibrous, and is the part consumed. A juice or nectzr cen be made
from this pulp also. Some experiments with Jjam and jelly meking have not given good
results. The fruit is as avidly consumed by snimels, both domesticsted and wild, =as it
is by man. The sapote has a very sweet and agreeable flavour, appreciated immedistely
by most people who try it. Although it has its own flavour meny people trying it for the
first time claim to detect a similarity to papayz or mango or orange squash. The sapote
has & symmetrical, full leaved form that mekes an excellent large ornamental for gardens
or parks.

5.0 METHOD OF COLLECTION OF THE EDIELE PART

The fruit showsz a light coloured ring around the calyx when it is ripe for humen
congsumption, however it remains firmly attached to the branch. Therefore it is necessary
for collector to climb up into the crown with a hook-knife on a long pole to idemtify the
ripe fruit and cut them free. These then fall to the ground, occasionally bursting open,
though the majority suffer no damage due to the thick, somewhat elastic, rind. The fruit
are then easily gathered for market. On good soils with good climatic conditions, a
mature tree can produce up to 6000 fruit, though these will be smaller than normal.

These high yields only occur sporadically {and may be affected by hummingbird population
fluctuations); an exceptional year will generally be followed by several poor years. This
uneven yielding pattern may average out to 700 to 1000 fruit per year. Yield and fruit
size will be amaller on poor sBoils or in dry climatic conditions.

6.0 NUTRITIONAL VALUE

A sampling of sapote from a good soil in the eastern part of its distribution has
this composition: 33% useable part in fruits averaging 420 grams; 22.5% dry weight in
100 g fresh; 22% fibre in d.w.; 3.5% ash in d,w.; 4.4% protein in d.w.; 1.7% fats and oils
in d.wes; 67.}% carbohydrates in d.w.; 10.5 mg carotenoids in d.w.; 0.57 mg zinc in d.w.
and 303 KCal of energy in d.w. BFExcept for the relatively high levels of carotencids the
sapote has little nutritional value.

7.0 CULTIVATION AND PROPAGATICN METHODS

4s with most non—-commercisl mpecies propagetion is generally by seed, about 80%
of which germinate if sown immedistely upon removal from the fruit. In some areas
(Colombia, Valle de Cauca) grafting has been in use for some years and has been experi-
mentally tested in others (Brazil, Amazonas)e. The seedling does best in loose soil rich
in orgenic matter. Seedlings itrensplanted to the field from a shaded nursery require
herdening beforehand. Again organic material is importsant, neot only for establishment but
for future growth. In good soils with adequeate water the sapote can grow as
much as 2 metres/year coming into production in 6 to 8 years. In poor soils growth is
glower and production will be delayed and diminished, Ieaf-cutting ants are especially
fond of sapote and pose a seriocus problem for young plants. Other insects have been
observed to cause damage but not yet on a2 large scale. ©Several fungl attack the leaves
and the terminel bud, in the latter case the plant may die.

8.0 POTENTIAL ECONOMIC IMPORTANCE

As a fruit from the forest or a few semi-domesticated plants the sapote is a
pleasant variant for the diet of those that collect it. It is also sold in local markets
for reasonably good prices. Widening its economic potential depends on creating new
merkets and overcoming gsome of the problems, like the variation in yield from year to year
and epparent dependence on rich soils or high organic matter levels for good yield.

Other research requirements include germplasm collection, selection for high pulp to total
fruit weight ratio, reduction of fibre content in the pulp and of the long period to
first harvest. Present use is limited to fresh fruit, so thrt preserved products need
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developing. However the fruit can be kept for up to 2 weeks in the tropics and the
elastic rind would allow transport to distant markets. For areas of the humid tropics
with the right climatic conditions and good soils the South Americsn sapote has immediate
potential to vary the diet of the small farmer and may even he developed for local markets

that are not to demanding.
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67. RHEEDIA MACROPHYLLA

1.0 NAMES: Family Guttifer=e
Botanical Rheedia macrophylla {Mart.) Planch. & Triane
Symonym Garcinia macrophylla Mart.
Vernacular bacuripari (bacuri + pari=close to), bacuri de cerca,
bacuri {Brazil).

2.0 ECOLOGY AND DISTRIBUTION

Rheedia macrophylla grows well on the deep, well-drained, nutrient poor oxisols
and ultisola of the high for st on the terra firma, although it prefers well-drained,
nutrient rich soils. It is a component of the high understory to low canopy of these
forests, where, like other species of Rheedia, it occurs in densities of 1 to 2 trees/
hectare. It seems to flourish in all of KSppen's Amazonian climatic regimes with rain-
fall from 15C0 to 4000 mm and a mean amnual temperature of 26°C. No information is
available about altitude limits, although within its natural distribution it is most
common below 500 m.

The bacuripari appears to have originated in Amazonia and is now found throughout
the Amazon basin, either in the forest or planted in backyards. Since the discovery of
the Americas it has been spread sround the world.

Related species: the genus Rheedia is rather large. Some of the more common
species in the Amazon are H., benthamiana Pl. et Tr.; R. brasiliensis Pl. et Tr.;
R« acuminats Pl. et Tr.

3.0 DESCRIPTICN

A dioecious, evergreen, forest tree, 10-15 m high; bark rough, dark mottled with
paler brown, 1-3 mm thick, exuding a yellow latex when cut; crown densely branched, semi-
cylindrical to spherical, obconical in immeture trees; adult trees with extensive,
superficial root system, seedlings with a pronounced tap-root, but whether this persists
at maturity is unknown. Leaves opposite, simple; stipules absent; petiole 10-1% mm long,
3-5 mm wide; blade elliptic to elliptic-~oblong, 14~40 cm long, 5-12 cm wide, apex shortly
acuminate, base rounded to cuneate, wargins entire or sometimes slightly undulating, with
prominent marginal vein, coriaceous, glabrous, smooth and glossy above, glabrous or some-
times sparsely hairy below, midrib prominent, lateral veins 45-50 or more. Inflorescence
of 3-5 {-10)~flowered fascicles from the axils of fallen leaves and borne together on a
thickened, woody pad; flowers white, unisexual, strongly scented. Male flowers on slender
pedicels up to 4 cm long; sepals 2, broadly ovate, 3-5 mm long; petals 4, imbricate,
obovate, 7-8 mm long; stamens many, ingerted below a fleshy disc, anthers kidney-shaped,
gurrounding & central, nectariferous disc. Female flowers in fewer—-flowered fascicles
on shorter and thicker pedicels; sepals and petals as in male flowers; stamens fewer,
smaller and with reduced, sterile anthers; ovary ovoid-spherical, inserted on a large
disc, loculi 4, l-seeded, style capitate, large and fleshy, weakly 4-lobed. Fruit
yellow-brown, elliptic-cvoid, up to 10 cm long and 7 cm in diameter, smooth to rugose,
exuding a yellow latex when cut; pulp white, mucilaginous and juicy, surrounding 1-4
elliptic seeds up to 2.5 cm long. The fruit is somewhat deformed if less than 4 seeds
develop, although pulp partially fills the spzce left by aborted seeds.

Flowering June to August in Central Amazon; fruiting October to January in the
Same region.

4.0 MAIN USES

The thin layer of pulp around the seed is the part consumed. The bacuripari has
a very agreeable sweet/sour flavour. The seed pulp segments are extracted from the fruit
and may be eaten fresh, after discarding the seed. The seedless segments are prefered.
Both seedless and seeded segments may be soaked in water and lightly mashed, to give an
excellent juice. WNo other uses are known. The becuriperi mekes = very nice ornamental
with its well branched leafy crown. Its wood also mskes an attractive cabinet wood, being
easily worked and taking a nice polish.



5.0 METHOD OF COLLECTION OF THE EDIBLE PART

The fruit should be collected from the tree because when they fall they are over—
ripe. No information is available on yields although some 10-year—-o0ld trees have been
observed producing about 1000 fruits.

6.0 WUTRITIONAL VALUE

No information is available, although one may expect it to be low, only supplyihg
some cglories.

7.0 CULTIVATION AND PROPAGATION METHODS

Germination is rapid (about 30 to 50 deays), as is early growth in the nursery.
The seedling should be planted out before the tap-root becomes too twisted st the base of
polyethylene bagt. Field growth is slow, needing 4 to 5 years to attain 3} m. The leaf
cutter ant appears to be fond of the bacuripari and other Rheedis sp. Production may
start in the fifth year, although meximum yields probably only occur after the tenth year.

8.0 POTENTIAL ECCONOMIC IMPORTANCE

Bacause of its excellent flavour for juices the bacuripari may have some potential
although always as a minor fruit. However thie will depend upon extensive germpliasm
collection and selection. Tmmediate potential appears to be limited to its use &s an
ornamental fruit species.
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Plate LXVII, Rhkeedia macrochylla (Mart) Planch & Triana
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68. ROLLINIA MUCCSA

1.0 NAMES: Family Anmonaceze
Botanical Rollinia mucosa {Jacg.) Baill.
Synonyms  Anmona mucosa Jacg.
Rollinia orthopetalzs A.DC.
Vernacular birib&, beribd, biriba de Pernambuca, fruts da condessa,
jaca de pobre tbraz1l), anona (Peru).

2.0 ECOLOGY AND DISTRIBUTION

Rollinia mucosa 15 widely distributed through the lowland humid tropics of the
Amazon basin, occurring in secondary forest, abandoned as well as cultivated farmland
and in many city backyards. It prefers good, fertile soils but will grow ressonably
well, albeit with diminished fruit production, on poor clay oxisols; good drainsge is
egsential. The average annual rainfall requirements vary between 1800 to over 4000 i,
with average armual temperatures of 269C. Altitudinal limitations are not known but are
believed tc be over 1000 m.

The species ig believed to have originsted in the extreme west of the Amazon bessin
and is now widely distributed throughout the low humid tropics of the Amazon basin with
occasionsl records from the southern Orinoco basin. It occurs in San Domingo, Guadaloupe,
Martinique, Trinidad, Peru, Colombia, FKcuasdor and Brazil.

Related species: Rollinia edulls Tr. & Pl.; Re. pulchrinervas DC; R. gilvatica Mart.;

R« enarginata Schlecht; Ra Jjimenezii Schlecht; R. leurifolia Schlecht; R. EElfOlla 5t.
H11 R. gieberi DC; and R. deliciosa are 211 related species from South America that have

edlble fruit. However it is not certain if all these mentioned are distinct species.

3.0 DESCRIPTION

Tree to 6-10 m high; bark c. 1 mm thick, greyish—brown with rose-coloured tissue
beneath; crown conical at first with few branches ascending at an angle of 30-600,
becoming denser and more rounded at maturity. Root sysiem of meture trees poorly known,
superficial lateral roots usually present; szedlings with strong taproot and lateral
branches. Ieaves alternate, simple; stipules absent; petiole short, 5-10 mm long; blade
oblong-elliptic, 15—-25 cm long, 8-1l cm wide, apex acuminate, base shortly acute, mergins
entire, leathery, light to dark green, smooth and glossy above, hairy below with prominent
midrib and 11-16 pairs of lateral veins; leaf replacement occurs rapidly after leaf-fzll
&t the onset of the dry season. Flowers solitary, regular, borne on thick pedicels 2 cm
long, widening above. Calyx lobes 3, broadly triangular, 3—4 mm long; peials 6, fused
in 2 dissimilar whorls of 3, 2-3.5 cm in diameter, outer petals with conspicuous, wing-
like, dorsal appendage, the inner small end scale-like; stamens numerous, c. 1 mm long;
carpels numerous, l-locular, style short, terminal, densely hairy. Fruit a syncarp
composed of meny united carpels, spherical to oblong, 10-20 cm long, 7-20 cm in diameter,
and weighing up to 5 kgj epidermis medium to dark green at first, ripening to pale to
medium yellow, with soft protrubereances ending in a brown or black, fleshy point over each
carpel; pulp white or cream with a soft, fibrous and mucilaginous texiure, juicy and with
s pleasant aromz; seeds dark brown to almost black. 1 cm long, 0.5 cm wide.

Flowering mainly August to September (until December in central Amazonis) which is
+he end of the dry seasonj fruiting January to June. Both flowering and fruiting can occur

sporadically throughout the year.

4.0 MATH USES

The sbundant, fleshy pulp surrounding the seeds is eaten. The mild, agreeable
odour combines with the equally mild and agreeable sweet flavour. When the fruitas are
eaten just before attaining the full yellow skin colour the flavour i® bitter, somewhat
acid, which acidness is lost upon full ripening. The fruit are normally consumed fresh,
out of hand. No information or folklore exists about other uses.
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5.0 METHOD OF COLLECTION OF THE EDIBLE PART

Picking is recommended when the fruit loses its green tint and turns yellow.
Picking completely ripe fruit does not permit transport over any distance because the
fruit is too soft. A five-year—old seedling tree may produce 25 to 60 fruit thet average
1 kg each. Some mature trees (over 15 years) have been observed to produce more than
150 fruit/year.

6.0 MJTRITICNAL VALUE

This would appear to be se low as that of the Ammons muricates, elthough it is g
good source of energy. No information is aveilable on compomition,

T.Q CULTIVATION AND PROPACATION METHODS

Germination of fresh seed is rapid (3 to 6 weeks) and relatively good (60 to 80%)
when sown in sandy loam beds. Initial growth in the nursery is vigorous, if the substrate
is rich, with the young plants attzining graftable size in 4 to 6 months. Patch budding
of several iypes has given reasonable results when the buds have received a week to ten
days of preparation. Planted in the field in good soil growth is exiremely vigorous for
the first 3 to 5 years, with height increments of up to 1.5 metre/bear. The trunk borer
that attacks Annona muricata occasionally attacks birib4, although without apparent
reduction in vigor of the affected plants.

8.0 POTENTIAL ECONOMIC IMPORTANCE

In general the birib4 would appear to have a limited economic potential because
its flavour, although agreeable, does not have any acidity or "tanginess" so that as a
carmed or bottled juice it would probebly not attract =2s much interest a8 has Annona
muricata. However, as a locally produced fresh fruit it is popular znd may become more
go if varieties can be found with good flavour.
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69 SCHEELEA MARTIANA

1.0 NAMESS Family Palmae
Botanical Scheelea martiana Burret
Synonym Attalea excelse Martius
Vernacular urucuri, urucurizeiro, uricuri (Brazil); maripd (French
Guy=na); chopaja (Peru).

2.0 ECOLOGY AND DISTRIBUTICH

Scheelea martians is commenly found in the forest of the high 'varzea' or in
areas subject to occasional flooding. In these areas it prefers partially drained to well-
drained alluviel or sandy soils. Throughout the area the ennual rainfall is between 1600
and 3000 mm and the mean armual temperatures vary between 24° and 28°C. It may ocecur in
groups of 10-50 individusls but is usually more scattered.

It is found from Marajo Island at the mouth of the Amazon up river to the Peruvian
frontier and along many of the tributaries. It has also been reported for French Guyana
and the Mato Grosso.

Related species: the Orbignya/Scheelea/Attalea/Maximilians complex is very
confused taxonomically, so that it is difficult to decide how many genera there really
are and how many species in each. Scheelea contains several marginally useful species:
5. lacea (Catolé); Se goeldiana (inajarana); S« insignis (Curuaf); S. phalerata (

TAcuri j Se princeps.
3.0 DESCRIPTION

Massive, wnarmed, single-stemmed, monoecious palm. Stem erect, 10-15 m tall,
rarely to 30 m, 70-80 cm in diameter, covered in persistent leaf sheathe, eventually
bare, grey, closely ringed with leaf scars. Leaves reduplicately pinnate, very large,
8-10 m long, 15-20 in the crown, held + erect, bent outwards towards the tips} sheath
fibrous, opposite the petiole; apparent petlole (1eaf base) ce 1.5~2 m long, rachi®

5.5=8 m long bearing very numerous, regularly arranged, stiff, leathery leaflets c¢.100 cm
long, 46 ém wide, bright green. Inflorescences axillary, interfoliar, either male,
female, or bisexuzl; first bract (prophyli) hidden among the leaf sheaihs; second bract
very large, woody, deeply grooved, boat—-shaped, besked, c. 2 m long; rachis 1.5-2 m long;
flowers produced in large quantities. Male flowers small, with 6 stamens shorter than
the + terete petals. Female flowers much larger, globose. Fruit produced in abundance,
c. 500 per infructescence, the whole bunch weighing 20-25% kg; fruit oveid, c. 10 cm long,
7 em in diameter, dull brown; epicarp smooth, thick and woody; mesocarp 011y, yellowish}
endocarp very thick, enclosing 1-6 seeds.

Fruiting occurs from December to June.
4.0  MAIN USES

Both the starohy/01ly mesocarp and the seeds are consumed. The megocarp is sticky,
sickly and slightly sweet while the seed is vagualy reminiscent of cocomut (Cocus
nucifera) in flavour. The starchy/blly mesccarp is generally consumed cooked end mixed
with cassava flour. The seeds are frequently made into a rough flour. The weoody
pericarp of the fruit is ofiten burned for the smoking of rubber in the interior of
Amazoniae

5,40 METHOD OF COLLECTICN OF THE EDIBLE PART
When ripe, the fruit fall from the bunch and may be easily collected. Occasionally

a whole bunch will be collected as it starts to ripen. A tree mey produce 3 to 6 bunches
in a year, each weighing 20 to 25 kg.
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6.0 NUTRITIGNAL VALUE

No information is available about the composiiion of the mesocarp. The seed
contains sbout 66% of an edible, clear yellow, sweet o0il, very similar to that of babagu.
Due to the starch and 0il contents the urucuri would appear to be a good source of
calories.

7.0 CULTIVATION AND PROPAGATION METHODS

~ No information is available, because the urucuri has never been cultivated. All
production is from wild trees.

8.0 POTENTIAL ECONOMIC IMPORTANCE
If the babagu industry becomes economic the urucuri could also become an interest—

ing option in some areas. The urucuri also produces more seeds/fruit (on the average)
than the babegu, so that it might be useful in a2 breeding programme in babagu.

——— e ———
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Plate LXIX. Scheelea martiana: Burret
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2 — Trunk with fruit bunches

3 — Fruit bunch
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70. SPONDIAS MOMBIN

1.0 NAMES: Family Anacardiaceze
Botanical Spondias mombin L.
Synonyms  Spondias myrobalanus L,
Spondias lutea L.
Vernacular hog plum, yellow mombin (West Indies); taperebd, cajé,
cajé-mirim (Brazil); jobo colorado (Colombia); circuela
(MExico).

2.0 ECOIOGY AND DISTRIBUTION

Spondias mombin i8 generally found in the terra firma forests where the rainfall
is above 1500 mm per annumj some trees may be found in drier areas as well as slong the
high, fertile floodplains where the trees are waterlogged for 2 or 3 months of the year.
Growth is rapid on the heavy oxiscls of the Amazon besin. Densities of several trees per
hectare can be found in many areas.

The species probably originated in the Amazon basin since it is commonly encourn—
tered in most of the lowland forests of the region. It is alsoc well known in the north
east of Brazil, in Central Americe and the West Indies.

3.0 DESCRIPTION

Tree to 30 m high§ bark greyish-brown, thick, rough, often deeply grooved, and with
with blunt, spine-like projections; trunk with brenches arising 2-10 m above ground level
to form s spreading crown up to 15 m in diameter and forming an open to densely closed
canopy, depending on the vigour of the individuali seedlings with deep tap-root, probably
pergisting in mature trees, which also possess a shallower root—system near to the
surfece. Leaves alternate, once pinnate with an odd terminal leaflet; stipules absent;
rachis 30-70 cm long; leaflets 5-10 pairs, elliptic, 5-11 cm long, 2-5 om wide, apex long
acuminate, base asymmetric, itruncate or cuneate, margins entire, glebrous or thinly
puberuwlous. Inflorescence a branched, terminal penicle with male, female znd hermaphrodite
flowers. Sepals 5, shortly deltoid, 0.5~1 mm long; petals 5, white or yellow, oblong,

3 om long, valvate in bud, becoming reflexed; stamens 10, inserted beneath a fleshy disc}
ovary superior, 1-2 mm long, siyles 4, short, erect. Fruit an oveid or ellipsoid drupe,
3-4 cm long, 2-2.5 om in diameter, dull, light orange to yellow or brown, in clusters of
1-20; epicarp thin, enclosing a juicy orange or yellow mesocarp 3-6 mm thlck' endocarp
large, with a soft and fibrous, grooved coat surrounding 4-5 small seeds.

Flowering during the dry season, especially August and September around Manaus:
fruit ripe between December and February, slthough some ripe fruit can be fouhd during
most of the year.

4:0 MATN USES

The pulp of the fruit is sometimes eaten directly especially when found in the
forest, but is too acid to be considered attractive. Conseguently it is removed by
squeezing fruit between the fingers snd blending the loosened pulp into a sweelened |
juice. It is generally considered one of the test of the local fruits in Northern |
Brazil and is widely marketed and accepted in the form of fresh juice, iced lollipops or
ice—cream. Fermented products are alsoc good. Hog plums are not so well liked in other
areas, 80 there is probably a difference in flavour between these and the Brazilian
varieties. It is possible that S. lutea and S. mombim are distinct species as there are
also colour differences ranging Trom yellow hog plums to orange taperebds., The latter
have an attractive fragrance and the flavour is predominately acid sweet. Juices improve
with keeping overnight as the mild astringency of the fresh juice disappears.

Pigs eat the whole fruit as they fall to the ground. The wood from this growing
tree is light and could be used for boxes, pulp or fuel. Both bark and flowers are used
in folk medicine to mzke cure-all teas. DBranches can be planted close together to make
live fences and leaves can be fed to cattle.
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5.0 METHOD OF COLLECTION OF THE EDIBLE PART

Ripe fruit are usually collected from the ground but this must be done rapidly
before they rot or are taken by animals. Large trees may yield well over 100 kg of fruit.

6.0 NUTRITIONAL VALUE

About half of the fruit weight is pulp and this is 87% water, 10% sugars, 1-8%
fibre and 0.4% ash. Vitamin C varies between 34 and 56 mg/g and carotenoids are
presunably present in reagonable concentrations. The sugars give about 40 caloriesfloo &
and the fruit is = good source of vitamins A and C.

7.0 CULTIVATION AND PROPAGATION METHODS

Proprg-tion is usu-1lly by l-rge cuttings often 50-100 em long -nd 5-10C cm thick.
However the fresh seeds germinrte gquite well. Growth is good where s0il fertility permits
=nd trees crn reach 7 m in under 5 ye-rs. Fruiting usually starts from -bout this age,
rlthough well kept large cuttings mry produce earlier. Trees respond well to fertilizer
on the poor Amazon oxisols. Iittle is known -bout pests and dise-ses except that some
frees appeer to suffer from root rots.

8.0 POTENTTIAL ECONOMIC IMPORTANCE

This species is obviously worth studying further as good local markets already
exist in areas like Manaus and Belém where good varieties are found. So far these markets
have not been developed encugh to put in plantations, although demand exceeds supply.

As the most attractive products are quickly accepted processed products it should-be easy
to develop new export markets. Research is now underway to identify precocious varieties
with greater yields of good flavoured pulp.
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1. TALISTA ESCULENTA

1.0 NAMES: Family Sapindaceae ‘
Botanical Talisia esculenta (St. Hil.) Radlk.
Synonyms Sapindus esculentus St. Hil.
Sapindus edulis St. Hil.
Vernacular piiomba, pitombeira (the tree), carayd~vola (Paraguay).

2.0 BCOLOGY AND DISTRIBUTION

Talisia esculenta occurs on a wide range of soils, except those that are seascnally
flooded, substantially rocky or sandy, and under a wide range of climatic conditions. It
is rarely found in the wild.

The species occurs throughoui Brazil to the north of Ric de Janeiro, alsc in
Paraguay and Bolivia.

Related species: Radlkofer in his monograph on the 3apindaceae includes 41 species
of Talisia for South and Central America. Only 6 wild, little known species, of restric-—
ted distribution are referred to by Radlkofer as producing edible fruit. They are:
T, ovaliformis {¥unth) Radlk., Mexico, Colombia and Venezuela; T. intermedia Radlk.,
Brazil: Minas Gerais; T. guianensis Aubl., French Guyana; T. cerasina {Benth.) Radlk.,
Peru, Brazil: Pari and Amazonas; T. acutifolia Radlk., Brazil: Amazonas; T. cupularis
Radlk., Brazil: Amazonas. |

3.0 DESCRIPTION

Medium sized tree 4-12 (-15) m high; bark brown, thick and rough; crown ample,
much branched; root system deep, well developed. Leaves alternate, l-pinnate; stipules
absent; rachis, including petiole 12 zm or more long; leaflets 2-4 sub-opposite to alter—
nate paira, narrowly elliptic to oblong—elliptic, 7=13 cm long, 3~-6 cm wide, apex long—
acuminate to almost obtuse, base broadly acute, margins entire, membraneous, glabrous
above, glabrous or sparsely hairy below, lateral veins prominent, 7-10 pairs, delicate
with a fine, rather prominent network of veinlets between them. Inflorescence a narrow,
elongate, thyrsoid panicle 20-25 cm long, borne terminally on the branchlets; flowers
bisexual. Sepals 5, elliptic, 3 mm long, joined near the base, densely tomentose outside;
petals 5, white or pinkish, perfumed, ciliate in lower half and densely hairy within;
gtamens 8, filaments hairy, arising from within a glabrous disc at base of ovary; ovary
ovoid, 3-locular, hairy. Fruit a subglobose or ovoid, apiculate berry, 3 cm long, 2.5 cm
in diameter, yellowish—green with coriaceous exocarp; seeds 1-2, enveloped by a white,
fleshy, edible aril, cotyledons thick, superposed.

Flowering August to September of October or scmetimes extending to December;
fruiting December to February.

440 MATN USES

The edible part of the fruit is the whitish fleshy aril that covers the seeds.
The flavour is sweet, slightly acid and very agreeables. The fruit (aril) is consumed
only in natura but it can be used to prepare a pleasant drink. The seeds are very
astringent and when cooked are used mgminst chronic diarrhoea (Le Cointe, 1947). The |
tree is suitable for square and street arborization. |

540 METHOD OF COLLECTION OF THE EDIBLE PART [

The fruits grow in compact bunches of 10 to 25 units and they must be collected
like that to be sold in the market. It is common tc use a ladder and a pruning hock or
pruning shear to facilitate the harvest. Although there is no precise information, the
production of an adult plant in good condition may be estimated at about 100 bunches. [
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6.0 KUTRITIONAL VAILUE

The fruit containa about 25 t{o 30% edible pulp; in this amount there is nearly
60% 80lid and 40% ligquid« No information is available on its nutritiomal velue.

7.0 (ULTIVATION AND PROPAGATICN METEODS

Te esculenia is cultivated occasionally and only on a small scale in gardens.
There is no information about its cultivation. Propagation is only by seeds. The only
aveilable information about growth comes from a plant sown 15 years agoy, now 10 m high
but not yet fiowering.

8.0 POTENTIAL ECONOMIC IMPORTANCE

In many Brazilian regions the consumption of the pitemba constitutes an old
tradition mainly among the popular classes who eat fruits gathered in their own yards
or acquired in the market. However, nothing is kmown about the practical methods of
its cultivation and improvement, or its nutriiional value or the potential uses of the
fruits. @iven the acceptance of the fruit in the markets the tree undoubtedly deserves
a detailed study.
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Plate LXXI. Talisia esculenta (St. Hil.) Radlk.
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72. THEOBROMA BICOLOR

1.0 NAMES: Family Sterculiaceae

Botanical Theobroma bicolor Humb. & Bonpl.

Synonyms  Theobroma ovatifolia Moc. & Sessg€ ex DCe
Cacao bicolor (Humb. & Bonpl.) Poir.
Tribroma bicolor (Humb. & Bonpl.) Coock
Theobroma cordata Rufz & Pavén

Vernacular patashte (English); patashte, pataiste, patashtle, patasht,
patexte, pataste, petaste, petaxte, patatle, balam, balamati,
pataste de sapo, pataste simarron, cacao malacayo, cacao
blanco, bacao, cacao silvesire, cacao marraco, macambo,
ma jambo, najambu (Spanish); cacau do Pertl, cupuassil, cupua-f,
cacau bafu, cacao bravo (Brazil): and inumerable indian tribal
names .«

2.0 ECOLOGY AND DISTRIBUTION

Theobrame bicolor occurs throughout its range almost always on well-drained soils,
most frequently on clay or loamy clay soils. In the central Amazon it grows well on
nutrient poor oxisols, although in western Amazonia it grows betiter on the somewhat richer
ultisels. It grows in both the dense and more open forests, in the latter it occurs in
densities up to 1 tree/hectare. Where it occurs in the dense forests of Ecuador the
rainfall is in excess of 3000 mm, with mean ammual temperatures between 259 and 28°C. Most
references indicate the altitude limit at azbout 1000 m, the one reference from Mexico of
1800 m is believed to be an error.

Some authors believe patashte to be indigenous 4o Central America, while others
suggest the Amazon region of Cclombim, Ecuador and Peru, which is considered the more
likely. It occurs in the dense forests of eastern Ecuador and the more open forests of
Peru, Brazil, Ecuador, Colombia and Central America. Its present distribution is very
similar to that of Bactris gesipaes, ranging from Mexico and Guatemala in the north to
Bolivia and Brazil in the south and being well distributed under cultivation in the humid
tropic regions between these limitse.

Related species: the Te bicolor is the only species in its section (Rhytidocarpus)
of the genus Theobroma. For other species in the gemus, see T. cacao.

3.0 DESCRIPTION

An evergreen tree 25-30 m high when present in the forest understory, though much
smaller, 3-8 m in the open; trunk grey becoming fissured and rough with age, the older
branches smooth; growth habit as in Theobroma cacao but with small, lax crown composed of
few whorls of 3 branches on an otherwise naked stem; there is no information available
about development of seedling tap—root, although extensive and extremely dense, lateral,
superficial roots develop. leaves alternate, simple; stipules oblong-lanceolate, 5=8 mm
long, 1.2-2 mm wide, more or less persigtent; petioles 1.2-2.5 cm long or 10-38 cm long,
stout; blade dimorphic, those on main stem broadly ovate—cordate, 12-35 ecm long, 6-18 cm
wide, apex acuminate, venation palmate, those on lateral branches oblong— to elliptic—
ovate, apex acuminate, base cordate, venation more or less pimmate, on younger plants
blades 30-50 cm long, 20-40 cm wide, with petiole 10-40 cm long, upper surface pale green,
lower surface silvery—grey—tomentose. Inflorescence axillary, on the leafy, Juvenile
branches. Sepals 5, lanceolate to ovate-lanceolate, 5-6 mm long, 2-2.5 mm wide, apex
acute; petals 5, smaller, the blade oblong-ovate, pinkist~white to reddish; staminodes 5,
ce 5 mm long, erect, ligulate, stamens 5, filamenis compressed and recurved, each with 2
ellipsoid, bilocular anthers; ovary superior, oblong—chovate, 5~lobed, each loculus
containing many ovules, styles 5, united, c. 1~2 mm long. PFruit very characteristic sub-
globose to oblong ~ or oveoid—ellipsoid, very large, 10-25 cm long, 9-15 cm in diameter,
weighing 500-3000 g, greenish—grey when immature, ripening yellow or yellowish~brown;
pericarp hard, longitudinally ribbed, the grooves prominently nerved; seeds arranged in
5 rows within the fruit and surrounded by a fibrous, Jjuicy, cream to yellowish pulp;
seeds 16-30 mm long, 1l4-25 mm wide, 8-13 mm thick.

Fowering July to September; fruiting Novemier to March in the central Amazon regioli.
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4.0 MAIN USES

Both the pulp surrounding the seed and the seed itzelf are consumed. The pulp is
juicy and has =& sweet agreeable flavour, better than that of T. cacac. The geed has a
flavour inferior to that of T. cacac. The pulp is eaten fresk, out of hand. The seed may
be cocked or toasted before eating. It also may be made into a chocolate of inferior
quality, although the fat (cocoa butter) that may be extracted from the seed is of good
quality. The durable pericarp may be cleaned, dried and used as a bowl or container.

5.0 METHOD OF COLLECTION OF THE EDIBLE PART

The fruit fall from the tree when ripe. The pericarp is more durable than of
Ts grendiflorum and so rarely breaks upon fazlling. Thus harvesting consists of collecting
Trom the ground. No precise information is available on yields although 8~year~cld plants
have been observed to produce 20 fruit.

6.0 NUTRITTI VAL VALUE

Neo information is available although one may expect it to be similar o T. cacao
both in composition and nutritional value.

T.0 CULTIVATION AND PROPAGATICN METHODS

Germination is rapid and good if the seed are sown immediately after removal from
the pode In good substrate nursery growth is rapid. It requires semi-shade for the first
few months. No information is available about vegetative propagation. In the field the
T. bicolor grows rapidly, even on relatively mutrient poor soils, attaining between
50 and 100 cm/yea.r. Production may start in the fifth year from planting out. The
patishte is susceptible to Witches Broom disease (see T. CACcao ) -

8.0 POTENTIAL ECONOMIC IMPORTANCE

In some areas the patishte is widely used and popular, sc that there may be some
potential as & local crope. More intensive study of the "butter" of this species may
permit wider use on an industrial level. If =so, extensive germplasm collection and
agronomic studies will he necessary.
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73.  THECBROMA CACAO

1.0 NAMES:  Family Sterculiaceae

Botanical Theobroma cacao La

Synonyms  Theobroma pentagona Bernoulii
Theobroma leiocarpa Bernoulli
Theobroma sativa (Aubl.) Lign. & Le Bey
Theobroma sSphasrocarpa Pittier

Vernacular cocoa, chocolate tree (English); cacau, cacau verdadeiro,
cacau comum (Brezil; cacao {Spanish); cacaoyer (PFrengh).

240 ECOLOGY AND DISTRIBUTION

Theobroma cacao is & native of the uplands and higher flood plains of the high
forests of the westerm Amazon, growing in shaded situations on acid, nutrient poor soils
in areas receiving at least 1200 mm to more than 4000 mm annual rainfall and average
temperatures between 21° and 30°Cs Cacac will withstand temperatures as low as 21°C
but will not produce, while temperatures in excess of 30°C in full sun can be harmful.
Seeds will die in less than 15 minutes at 40°C. In some areas of western Amazonia high
concentrations of cecao with as many as 40 trees/ha can be found in the understory of
the high forest; usually it is between 1 and 2 trees/ha.

All commercial cocoa Plantations are located under 1000 m z2ltitude, so this would
appear to be the recognized limit. Until recently cocoa growing was only carried out in
regions with good soils where fertiliser applications were unnecessarys. Thus, nutrient
rich, deep, well-drained scils with high levels of organic matter and = pH between
4,565 are considered optimum. However, cocca is tolerant of soil pH as low as 3.9,
and can thus be grown with the addition of fertilisers on most of the oxisols of the
humid tropics. Because it is a plant adapted to the high flood plain it can withstand
a month or so of flood but will not tolerate stagnant standing water.

Cacao probaly originated in the forests of the western Amazon but in pre—colombian
times spread widely throughout tropical America. This has resulted in the Central
American populetions being recognized as a distinet type, the 'Criollo' while the Amazonian
populations are kmnown as the "Foresteiro' type; another type, probably of more recent
development is known as the 'Trinitario', The Spanish and Portuguese have spread the
cacac throughout the humid tropics to such an extent that there are few countries in the
humid tropics where cacao is not a common or relatively common plant.

Related species: All species of Theobroma are edible. Aside from those mentioned
in this volume the following species have been described: Theobroma sylvestre Mart.;
Te speciosum Willd.; T. velutinum Benoist; T. glaucum Karst.; T. bernouillii Pittier;
T. gileri Cuatr.; T. microcarpum rocarpum Mart.; T. angustifolium Moglno e Sessé; T. cirmolinae
“Cuatr.; T, stipulatum Cuatr.; T. chocoense Cuatr.; T simiarum Domm. Smith; T+ obovatum
Xlotz. ex Bern.; T. subincanum Mart.; T. hylaenum Cuatr., T. nermerale Cuatr.,
T. ginucsum Pavén ex Huber; T. canumanense Pires et Frées; T. mammosum uatr. & Leén.

3.0 DESCRIPTION

Smzll tree to c. 10 m high; bark smooth, dark brown and somewhat scaly; rather
open crown with characteristic branching, in which the apex of the main stem, after 1-2 my,
aborts and forms a whorl of 3-5 spreading, lateral branches which fan out more or less
horizontally. Further vertical growth continues by the development of a single, erect,
adventitious shoot, initiated laterally just below the whorl of branches; this continues
growth for 1-2 m before branching again, the process continuing with 4-6 levels of
branching. BSeedlings with a tap root with ramifying branch roots; the tap root seldom
penetrates more than 2 m and the lateral roots are superficial, occupying the 20 cm
soil level. Leaves altermate, simple; stipules absent; peticle dimorphie, 1-3 or 3-10 cm
long; blade symmetrical and short petioled on erect shoots, asymmetrical and long
petioled on lateral shoots, elliptic to obovate-oblong, 20-60 cm long, 4~12 cm wide



{depending on position and Shading), apex acute, base rounded, margins more or less
entire, light to mid—green, usually suffused with pink or purple when firsi unfolded,
glabrous, midrib prominent below, with 9-12 pairs of lateral nerves. Inflorescence
cauliferous, on the trunk and older branches on "cushion~like', contracted, short—shoots;
flowers borne in fascicles, regular, bisexmal; pedicels 5-15 mm long. Sepals 5, free,
whitish or pink, valvate, deltoid, 2.5-1C mm long; petals 5, each consisting of a basal,
pouch~like region, white with red streaks, that enclose the stamens, and a narrow limb
that widens upwards to form a yellow, spatulate Dblade 1.5-2.5 mm long; staminal tube
short, 1.2-1.5 mm long, terminated by a whorl of 5, narrowly subulate, acute, erect
staminodes opposite the sepals, alternating with a whorl of 5, spreading stamens, with
short filaments, each bearing 2 bi-locular anthers and enclosed within the corolla pouche
Ovary superior, 5-locular, each loculus with 2 rows of ovules, style terminal, with 5

5 short branches. Fruit extremely variable in shape and size, oblong—elliptic to ovoid,
often acuminate berry or "pod', 10-3C cm long, 5-12 cm in diameter, with 5 or more
longitudinal furrows and often irregular in shape, green, yellow, red or purple;

pericarp tough, fleshy within and enclosing 20-60 seeds arranged in 5 rows, each enveloped
in a sweet, white, mucilaginous, edible pulp; seeds dark brown, 20-40 mm long, 12-20 mm
in diameter.

Flowering and fruiting throughout the year, but more seasonal in E. Brazil.

4,0 MATH USES

In the Amazon region the cocoa has been used extensively for its pulp. The pulp
surrounding the seeds has a sweet, .rather insipid flavour that is quite popular among
Amazonians but not muck appreciated by Furcpean palates for any length of time. Widely
uged a8 a fresh fruii, especizally by children, the pulp can alsc be made inte Jams and
jellies, filling for pastries and other sweets and fermented for alcohol or vinegar.

In Bahia state, Brazil, all of these uses are widely found, however in other regions of
Brazil they are less frequent.

The cocoa has become a major tropical perennial crop because of iis seeds, which
are used principally to make chocolate. The cocoa butter is the basis for the chocolate
industry but it is also used in some cosmetics, and for other consumer industrial pro-

ducts.
5.0 VETHOD OF COLLECTION OF THE EDIBLE PART

The pods are manuslly harvested when ripe. Pulp should be separated and used
immediately, although it will stay useable inside the fruit for several days. For
seed production for chocolate the fruits are opened and the entire contents are put
into a large receptacle and left to ferment, which allows easy separation of the seeds
after a few days. The seeds are then dried for packing and shipping to the factory.
Rusticly grown cocoa under shade and without fertilizer may yield 500 kg/ha. With good
agronomic practices and planting material shaded cocoa may produce 1500 kg/ha. With
close-planted unshaded cocoa with good agronomic practices and planting material yields
of 4000 kg/ha may be obtained.

6.0 NUTRITICNAL VALUE

The pulp of the cocoa is similar to that of the cupuagu (T. grandiflorum) while
the seed has the following composition: 3.6% Hp0, 12% protein, 46% fats and oils,
34% carbohydrates, 8% fiber and 3% ash. There are also sbout 15 meg/l00 g vitamin A,
0.17 mg/100 g thiamin, 0.14 mg/100 g riboflavin, 1.7 mg/l100 g niacin and 3 mg/100
ascorbic acid. It also supplies about 430 calories/iOO g« With 12% protein the cocoa
has a good nutritional value as well as being a good source of calories.



7.0 CUT/PIVATION AND PROPAGATION METHODS

The general praciice is to raise cocoa from hybrid seed, although cuttings and
grafting are alsc used. The hybrid seeds are produced from known crosses of superior
high-yielding trees and are planted shortly after being collected because the seed viabi-
lity is rapidly lost in storage, so much so that 10 days without special care will cause
the loss of all viability. Seed may be planted directly in the field or in polythene
bags in a nursery. Germination is rapid as is seedling growth and the seedlings are
ready for planting cut when they are between 30 and 50 cm tall. Cutiings are usually
obtained from recently-matured flushes of fan branches. Eoth single leaf and several
leaf cuttings are used. Sawdust mixed with compost and sand is widely used as a rooting
medium because it drains well and has good aerztion. The cuittings are generally raised
in polythene bags under a close—fitting polythene cover to maintain humidity, which gives
a high success rate. Cuttings are usually dipped in rooiing hormone to improve teke.
Patch budding has been the most widely used grafting method, although other methods of
budding, as well as side veneer grafting also work. One method has been to patch bud
low on the trunk and then plani the grafted seedling deeply so that soil can be mounded
around the scion. This method gives the plant & itap-rool and adventitious roots from
the scion. Reooting hormone is used to encourage adventitious roots on the sciona
Because fan-branches are most widely used for cuttings and budding the resultant trees
do not have a main stem and grow with a shape that is somewhat difficult to harvest.
Spacing is rather variable, depending upon soil, climate, shade, type of plant (seedling
or grafted) and variety (Criolo or Foresteiro). Close spacings (2.5 m square or 3 m
square) are used for Criollo types and give higher initial yields but cumulative yields
are less different from wider spacings (3.5 to 4 m square). Without shade the closer
spacings are more generally used, except with the Foresteiro iypes. Shading has long
been considered essential but this idea is now changing hecause plants that are well
fertilized have been shown to resist sun scalding and produce as well or better than
shaded cocoa. Shading is still widely used, especially with leguminous trees that may
fix nitrogen or with other crops like coconut (Cocos nucifera L.) or rubber (Hevea spp.)
that will give a second marketable product. As mentioned seedling growth is rapid and
this continues through the juvenile stage to first production at about 2.5 to 4 years
in the field. Pruning isg frequently used to control plant shape as well as f{o remove dead,
diseased or unproductive wood. The fungus Phytopthora palmivora causes a wide range of
symptoms including pod rot, seedling wilt and damping—off and leaf fall. It can also
attack the flower "cushion" and give rise to cankercus growth. The fungus Marasmius
perniciosus is the causal agent of the "Witeh's Broom" disease which is widely spread
throughout the Amazon and causes the production of broom—like branching of the shoots
with undeveloped leaves, enlarged branched flower "cuszhiong'" and pod rot. Trunk canker
(Ceratocystis fimbriata) is becoming serious in South America, with Foresteiro types
showing some resistance. In some areas of South and Central America the "monilia pod rot"
or "watery pod rot" is serious. This disease is caused by the fungus Monilia rorei and
develops internally until its latter stages when it causes brown spots. Cther diseases,
including viruses, are serious in other areas and insects occasionally cause damage.

8.0 POTENTIAL ECONOMIC INMPORTANCE

At the present time worlid markets for cocoa preducts are nearly saturated which
means soft and irregular prices. However this situation may change with the recuperation
of the world economy, although there is now so much cocoa planted in Africa, South and
Central America and tropical Asia that one would expect the market to remain saturated.
There may be some possibility for market expansion of cocoa pulp products like jellies
and jams. Disease is presently the most serious Limiting factor to the cocoa industry,
after the goft world market. This may be overcome by more extensive germplasm ceollecting,
especially in western Amazonia where the cocoa is probably indigenous and where some
resistent germplasm has already been found. Economic potential is still strong but
market expansion seems 1o be unlikely, so that this potential rests upon higher produc-
tion per hectare of better quality cocoa at lower prices.
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T4 THEOSROMA GRANDIFLORIM

1,0 NAMES: Family terculiaceae
Botanical Theobroma grandiflorum (Willd. ex Spreng.) Schum.
Synonyms  Bubroma grandiflora Willd. ex Spreng.
Quazuma grandiflora (Willd. ex Spreng.) Don
Theobroma silvestre Spruce ex Schum.
Theobroma mecranthum Bernoulli

Vernacular large~flowered cocoa (Englishl; cupuagu, cupuassu, cupu do meto,

cupu-assu, cacac de Peru, cacazo de Nova Gremada (Brazil };
bacan (Colombia); cacao blanco, pataste (Mexico & Central
America); cacau silvestre, pataiste, tete negra (Costa Rica);
lupu (Surinam).

2.0 ECOLOGY AND DISTRIBUTION

Theobroma grandiflorum occurs in the low, open forests of eastern Amazonia in
densities of up to 14 trees hectare, preferring rich, sandy clays and loam soils with
good drainage, although it will withstand short periods of flooding. The tree grows
best in semi—-shade but withstands full sun when growing on good scils; it does not
easily escape into areas of heavily shaded forest. The species is well adapted to
K8ppen's climatic types Aw and Am, although it grows best under Af climatic regimes
with rainfall above 1000 mm being essential and temperatures ranging from 21° 1o 30%.
In its natural range it does not appear above 400 m, however, there is no information
available on its altitude limits although it is known to grow and fruit at 600 m in
Turrialba, Costa Ricae.

The capuagn seems to have origingted in south—eastern Amazonia in what is now the
south of Para state and western Maranheo, extending into the pre—Amazon transitional
forests of Maranhao Tt has now spread throughout Amazonia and into many areas of the
humid tropics of South America, alihough it is only found in great abundance in eastern
Amazonia. In most of ite present range it is grown as 2 garden or small—-farm fruit.

See Ts cacao L. for related species.
3.0 DESCRIPTION

Small to medium—sized evergreen tree 6-10, rarely tec 18 m high; bark dark brown
to greyish, with grarular, fissured texture; habit columnar, growth pseudo—apical, with
lateral branches in 3s, the apical shoot aborting and replaced by development of bud
above one of the lateral branches, older branches becoming horizontal or descending;
seedling with central tap-root and ramifying branches, even in the mature tree the tap-
root never exceeding 2 m long, the lateral roots mainly superficial. Leaves alternate,
gimple; stipules oblong to lanceolate—oblong, 10-20 mm long, 3~6 mm wide, persistent;
petioles 7-14 mm long, densely floccose; blade oblong to elliptic-—oblong, 15-60 cm long,
5-=16 cm wide, apex acuminate, base rounded, margins entire or sinuate towards the apex,
coriaceous, usually slightly glossy, dark green above, pale green to brown below,
minutely tomentellous between the veins, veins 9-10 pairs directed forwards ai an angle
of 40°. Inflorescence axillary along the branches, few-flowered, with short peduncles
bearing at the apex 3 small bracts 3-4 mm long, pedicels 5-20 mm long. Calyx divided
almost to the base into 3~5, slightly boat-shaped, deltoid—ecute lobes 14-=15 mm long,
6=8 mm wide, c. l+5 mm thick, fleshy, stellate-tomentose outside, greenish rusty or
reddish within; petals 5, fleshy, the base fleshy, hooded, whitist, 7-nerved, 6-7 mm
long, 4-6 mm wide, blade dark red or crimson, obcordate, 4-9 mm long, 4.5-8.5 mm wide,
abruptly comtracted at the base; staminal tube short, 2.5 mm long, with § spreading,
lanceclate—acute staminodes 9-15 mm long, dark red, pilose outside, alterning with 5
shorter stamens with filaments l.7-2 mm long, each bearing at the apex 3 bi-locular
anthers; ovary pentagonal—obovate, 5-locular, each loculus with numerous ovules, style
slender, 2 mm long. PFruit oblong— to obovoid—ellipsoid, 15-40 cm long, 10~15 cm in
diameter, rounded at both ends, smooth, thinly brown-~tomentose, falling at maturity;
pericarp hard, c. 1 ocm thick, mesccarp 5-7 mm thick, fleshy at maturity with a thin
menbrane surrounding the seed cavity; seeds 20-60, arranged in 5 rows, thin-skinmed,
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mut—brown to reddish, emveloped in a fibrous, creamy white to creamy yellow, rather
juicy pulp with a strong aroma and slightly acid taste.

Flowering June to September, with some individuals flowering throughout the year;
fruiting from December to April in the Ceniral Amazon region.

4,0 MATN USES

The principal edible part is the thick, fleshy, fibrous pulp that surrounds the
seeds. The agreeable sub—acid, aromatic pulp has its own rather strong flavour that is
not alwa s appreciated on first taste, generally requiring dilution to be acceptable to an
any palate. The pulp is almost never consumed directly. The most popular preparations
are juices of varying strengths, ice—creamm and charlotte puddings. It is also used
for compotes, fillings for sweets, jellies and jams. The seed can be used as a cocoa
substitute as they contain up to 48% of a white, aromastic fat that is closely analogous to
that of cocos (I. cacao L.). It is frequently used for meking home-made chocolate,

About 10 years ago the Nestlé's company of Switzerland was interested in using it for the
fabrication of white chocolate, but regional production was itco limited to supply the
seed or cupuagu butter.

5«0 METHOD OF COLLECTION OF THE EPIBLE PART

As the fruit will fall when ripe harvesting consists of picking the fruit from the
ground. Because of possible ped breakage due to the fall from the tree and resultant
fungel attack, a daily harvest is suggested with immediate marketing. Recommended spacings
permit about 170 trees/hec'tare. A young mature tree may produce as many as 40 fruit/yea.r,
although this can increase significantly with fertilization. Thus a yield of about
T.000 fruit/hectare may be expected in the 6th to Bth years. Average weight varies between
1 and 1.5 kg and about 30% is pulp and 20% seed, so that a yield of 2 tons of pulp and
1.5 tona of seed per hectare appears likely.

6.0 FUTRITIONAL VALUE

Abvout 40% of the fruit is uneable pulp; this has a pH of 3.3 and a Brix value of
10.8. The pulp is about 89% HoO with small amounts of protein (1.24), reduced sugars
(%), minerals (0.7%) with traces of vitamin ¢ (4-21%mg) in total carbohydrates of 8%.
Nutritional value appears to be low although the cupuagu supplies some energy

(67.9 cal/100 g. pulp).
7.0  CULTIVATION AND PROPAGATION METHODS

Seed propagation has been the norm in cupnagu propagation. Like the cocoa
(Te cacao L,) the viability of the cupuagu seed is extremely limited, ranging from
27to0 3 days with no care to about 2 weeks with elaborate precautions. The seed are
germinated in seed-beds at a deepth of 1 to 2 cm with daily watering to maintain high
humidity. Germination takes 10 to 20 days and initial growth is rapid and will continue
to be if soil fertility is maintained. Light, sandy clay loams, rich in organic matter
make the best potting or polythene bag substrate. When the seediings are 50 {o 60 cm tall
they can be grafted. Side veneer grafts have given good results using terminal shoots
as scion wood. QGreater economy of vegetative material is attained using a patch budding
method similar to that used in rubber (Hevea spp.), being preceded by removal of leaves
and terminal point 8 to 10 days before budding to permit better bud elongation after
removal of the tying material. The seedlings shoud be hardened—off before going to the
field. Seedlings will have a normal growth habit and should be planted at 8 to 9 metre
spacing, triangular or square. GCrafted plants, usually produced from scions from the fan
branches, will give non—erect growth habits and smaller plants. These can use closer
apacing, 5 to 7 meires and need more careful orientation to allow for the non—erect
growth habit to give uniform plantations. No fertilization trials have yet been done with
cupuagu but it is known %o respond well to fertilizer. Well fertilized plants grow quickly
and may flower in 2 years after planting out, although usually first fruiting will only
occur in the third or fourth year. As fruiting becomes more regular the lower branches
will be bent towards the ground by the weight of the fruit. It then becomes necessary
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to prune these back. Pruning is also necessary to remove dead, diseased and non—-productive
wood. In the Amazon the principal disease is Witch's Broom (Marasmius perniciosus)

which is s0 serious that it has wiped—out many plantations although in fact it is a
disease that is relatively easy to control by mechanical and chemical means. Pruning

and burning or burying of diseased plant parts followed by application of copper fungi-
cides will control the disease. Other diseases of cocoa {T. cacac L.) besides Witch's
Broom also attack the cupuagu, the most serious being Phylophora sp. which is controlied
as in cocoa.

8.0 POTENTIAL ECCNOMIC IMPORTANCE

Becauge of fruit flavour and the possibility of using the seed as a sub-product
the cupuagu appears to have an excellent potential. A company of Belém, Pard, Brazil
is exporting pulp to France and cammot meet demand bhecause there are still no viable
cupuagu plantations on a large scale. The principal limitations are the Witch's Broom
disease, although there appears to be some genetic resistance to the disease in some
parts of the species, and heavy pelitical resistance from the Cocoa Growers'Association
which claims, on very weak, if not incorrect, evidence, that the cupuagu is host to the
Witch's Broom that atiacks coceca. Although cultural treatments are gimilar for both
species this political resistance has not permitted the expansion of the cupuagu culture,
which would stimulate the necessary research. Thus research will have to be goverrment
sponsored and must include germplasm collection to find disease resistance, productivity
and good quality fruit. A seedless variety has already been found in Pard and is being
propagated. If disease and political barriers t0 cupuagu culture can be overcome this
species has excellent economic potential.
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Plate LXX1V. Theobroma grandiflorum (Willd ex Spreng.) Schum.

1 - 1. Flower from top
2. Flower from side
3% Feuit

2 - Eight year old tree iw
full sun. Height 3 m.

3 — Mature fruit secriconed
to show mesocarp and seedss
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