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satisfy several criteria, ‘the most important of which were x

PREFACE

This is a report 'gn plants"that shiow promise for improving the quality of life

in tropical areas. Because the countries in this zone contain most of the

world’s low-income populations this_report is addressed to those government

g m‘lrﬂmmtmtnrq technical HQQIQ[FII‘!(‘P nPrqnnnPI and nﬂ-cp,l[r'hprq in agrn uiture.

nutrition, and related cilsmplmes who are (.om,emed with helping deve]npmg-
-+ countries ‘achieve a more efficient and balanced exploitation of their

biological resources. :
The ad hoc panel on-underexploited lropu.a] plants, which pmduced the

report, met at Airlie, Yirginia, in March 1974. The panel had the following
"y

Ob]eCtIVES . b
» To identify neglected but seemmgly uselul tropical plants, 'Doth wild
and domesticated, that have economic potential; .o

« To select the plants “ that showed the most promlse for wider
exploitation throughout the tropics; and ' .

= To indicate gequirements and avenues for ‘research .to ensure* that

selected plants reach their fullest potential. s .
The 36 plants described here were selected from among 400 nominaied by

plant scientists around the world in: response to a written inquiry. (To keep

the project tor manageable size, medicinal plants and timber species- were
excluded’) The choice reflected here-is necessarily subjective, based as it is on
the experience and 3udgment of the panel. Plants chosen for mclusmn had to

-

» Can it be grown in the tropics?

» Does it have significant potential as a source of food forage or -

industrial raw material?

» Cdn it help make developing countries (or areas WJthln them) more °

productive?

Other considerations were: Can the plant make a specific contribution to:
human nutrition? Does the plant have multiple properties enabling: geveral -

useftd products to be obtained from it? The plants were notgjudged solely by «

how much or how little is known about them, however. Soni of the plants
sglected are- relatively well known: others are taxonomically not yet fully

‘described. Some are “luxury crops” that will appeal only to h.lgh pnced\ .

specialty markets;-others are subsistence Crops.
Since it is impossible to determine future costs and benefits of exploiting

.these plants in vastly dissimilar economic environments, selection could not
. be based on economic considerations except in the most informal and

subjective manner. The task of weighing the technical details against the
economics, needs, resources, and capabilities of a particular cQuntry Or area is

_ perforce left to interested, competent authorities.

-

i



The - panel recogr‘"ées that some plants recommended but finally not

selected for 'incIﬁSIOP \in this report may well have similar potential. for
- exploitation. In suchy cases, the panel did not have, and could not obtain,
enough information to support an affirmative decision.
. The plants prese ted here should be seen as complements fo not as
qubsnmtes for, conventional tropical-crops. ;

The report aims. to prowde a brief introduction to the plants selected It is
r\elther a textbook ndr a comprehensive survey of tropical botany For the
convenience of the rﬁcxader each pIant is presented in a separate chapter,
a}ranae\d in the follbwag order: ,

« *Description of t_her plant and of its advaﬁfages ¢

e  Limitations and special requirements ,

« Research needs " v R

». Selected readings (significant réviews, general articles)

» . Research contacts and germ plasm sources (individpals or organizations
known by the panelists to be involved in relevant .research or to have ..~

appropriate seeds, cuttings, or rootstock). g, .

This report does not détail how to introduce the plants to new areas.

Readers should appreciate, that - achieving this goal may be complgx and
difficult. Many plants disgussed in this report havc defied dissemination (or

- domestication) for a century or mbre. Plant mtroductlon cannot be divorced

from plant management; a lack of horticultural knowledge or experience will
{requently cause a plant introduction te fail. Differences-in elevation, soil
type, temperature, day length, and rainfall present other complications.

Sorhetimes newly introduced pIants prove to be too aggressive and become .

weeds. Even.if a]] these problems are overcome, the plant will be successful
only if a market €xists or can }ge created for its products.
* Thé information in this book is only 4 starting point for what may prove
to be laborious and troublesome pro;ects Addresses of knowledgeable
" contacts are provided so that readers fnay ascertain for themselves specific
details that cannot be coveréd in-a general report of this kind, but that may
be critical to the successful introduction of a plant to their locahty i
The panel felt that certain points on the status of tropical botany and the
urgency of preserving germ plasm were so important that, although not part of
the pangl s formal mandate, they ‘are discussed in Chapter 1. )
The panel is indebted to the contributors (listed on page 169) and to.
; Mary Jane Koob, who acted as administrative secretary for the meeting and
for production of the report. The manuscript was edlted and prepared for
publication by F. R Ruskm

o
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Comments on this report, especially®if it has induced initiatives or further
research on the species described, should be communicated to the staff
officer, Dr. Noel Vietmeyer, National Academy gt‘ Scignces-National Re-
search Council, 2101 Constitution Avenue, JH215, Washington, D.C. 20418,
~ USA. Suggestions and information from readers about spegies not covered in
- this volume are welcome. They might be inélﬁded in a later publication.

Note to [.he Second Edition

IJemdnq for-this report has continued strong since it first appeared in
1975, More than 20, U(JO requests tor copies huve been received. This far ex-
Leedei]" initial expectations and has necessitated reprinting the book three
times. By late 1978, requests were still pouring in, but stocks werg once more

“depleted. Before reprinting this ‘time, however, the staff decided 1o update
names and addresses of resean_h contacts that appear throughout. ALLordmg
ly, the interest of each resedn.h contact was ascertained and, as"a result,
this edition some’ names have been dropped, others added, and where neces-
sary, addresses huave been updated. A few minor points have been corrected
and the chapter on ramie was rewritten entirely. In cases where new books ur

_ articles have appeared, their citations have been substituted for ].;ss -relevant

or hard=ogfind literature that was cited previpusly.

Smt@@ réport was publlshed some species have reLewed attenfl{)n from
scores of researchers. The winged bean, jojoba. and guayule are notable ex-
amples. The winged bean is now cultivated in many countries wheresit was
- previously unknown. In the United States, trade in jojoba seedlings and prod- -

ucts was -already-a multimillion-dollar .industry by 1978, with over 1,000
~hectares of jojoba planted. Mexico and Israel’ were also establishing jojoba
plantations. Guayule’was being investigated at several U.S. research institu-
tions, including those of two large rubber companies. In Mexico, a pilot
rubber- extraction factory was operating, and tires made from guayule rubber
were being road tested. InnNovember 1978, President Carter signed into law a
bill that made available '$30 mitlion for guayule research and development. «
These and othes advances are not reflected in the current text, but many are
described in the new literature now cited in the Selected Readings sections.
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The strain on world resources posed by rapid populatnon growth, d"mndlmg
supplies of nonrenewable reSources and shOrtages of food puts econormc
botany in the mainstream of/ hirpd

Throughout history mag, has@sed some 3,000 plant species for food; at
least 150 of them have beén com@ermally cultivated to some extent. But

- over the uries the tendency has been to concentrate on fewer and fewer..
odaymost of the people in'the world are fed by about 20 crops--cereals

such as wheat, rice, maize, rleet "and sorghum; root crops such as potato,

. Sweet p0tato and cassava; Legumes Sl.l@l'l as peas, Deans peanms (g[OLll'lCll'lLl[S],. .

and soybeans; and sugar cane, sugar beet; “eoconuts, and bananas. These plants
are sthe main bulwark between mankind and starvatnon It is a v'ery smal]
" bastion, W, :

Yet as the prospect of food shortages becomes more acute, pedple must

depend increasingly on plants rather than animals for the protein in their diet.,
As is well recognized, research is urgently needed to increase the yield of

these food plants, However, reliance on a small number of plants carries great
risk, for monocultures are” extremely” vulnerable to catastrophlc failure
brought about by disease or ‘variations in climate. TS he}p “feed, clothe, and

- house a rapxdly increasing world population, it is tlmely»to consider neglected

or little-known plant species.

Man has only just begun to take stock of the chemlcal and genetic
possibilities in the plant kingdom. Now we must scrutinize the thousands of
plant species, many of which are still untested and some as yet unidentified.

The apparent advantages of staple plan'ats over minor tropical plants often
result only from the dlsproportionate research attention they have been

- given. Many mdlgenous species may possess equal merit, but were disregarded

‘during the colonial era' when consumer demands in European countfies

largely determined the cultivation (a_nd ‘research) priorities in tropical

agriculture. The crops selected (such as banana, pineapple, Hevea {rubber],

- African oil palm, coconuts, and groufidnuts) received considerable research

_and extensibn. Even after independence, the patfern of concentrating on a
few crops changed little. Markets abroad were established, and the new

. countries needed foreign exchange ‘Furthermore, as Lndlgenous scientists
- were -geperally trained in the institutions of temperate-zone countries they
had little interest in studying tropical species. Even the food preference of -

local populatioﬁs in tropical colonial countries became so influenced by
European food habits that m many places local demand for traditional crops’
declmed




. been explored. A striking case is quinua,* ane of the most prodyctive sources*”
cof plant protein, It grows high in the Andes, where .few other cfops cah

“‘Most agricultural scientists are unaware of the scope and potentlal ()Ilered by
© tropical botany. The’ discipline suffers largely because the major centers of -

industry; proteins for food and feed; and chemicals for pest eontrol— -are:
. likely to result from their attention.  »*

_ perishable products around the world.,

Lo

UNDEREXPLOITED TROPICAL PLANTS

Because of these factors, the potential of many tropical creps has never

survive. The Spanish introduced wheat and barley and focused agricultural
research only on those Crops, which eventuidlly displaced quinua. Despite its

if "_c flutritive ‘and economic value and the fact that protein defigiency is a
sefiduéproblem in it§ native region, the agronbmy of quinua has advanced *
little in'¥Hie past four centuries. =~ - . Lo D

."' .
o

TROI;lCA_L PLANT RESOURCES

*

K3

scientific research are located in temperate zones. . o
_ There is an urgent need for plant researchers to became acquainted with
troplcal plant life. Important new products—such as oils, gums, and waxes for

The variety of tropical plant species is stapgering. Contamed among them -
is a wealth of new products. In studying tropical economic botany it is not
enough to consider solely traditional néeds and markets. New raw materials
also' will be required in the future. Changing conditions are already creating
demands for new products from previously underexploited -plants: more will
be needed as pressures increase for the exploitation-of rencwable resources,

+ Innovations in transportation already make. it feasible to transport

+ ;Affluence in certain parts of the world ha§ enhanced the consumer's
ab111ty to pay for specialty itemns and heightened his desire for new products
such as rare spices, fruit, and.fragrances. ; - -

. Paradomca.lly, burgeoriing population and continued poverty elsewhere-
are increasing the need for survival'plants and for those hardy species that can
be grown in inusable, marginal land.

+ Improved scientific knowledge of adverse éffects of certain .products
has created demiands for new products, including unsaturated. fats low-calorie -
sweeteners, and biodegradablé pesticides. . .

e New industrial! processes have stimulated the need for larger supplies of
materials such as elastomers, lubricating oils, , driug-precursors, and waxes.

Troplcal plants, dppear able to meet’ many of these demands. Given
concentrated research many unclerexplmted plants could follow the develop-

*See page 20. o |
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including the United Statcs, where the plant was once an oddlty
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PRESERVATIQN OF PLANT GERM PLASM
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“throughout the wo;‘ld It comes as a surprise {0 most non-botanists to learn

that_one out of every 10 plams is either extinct or in imminent dghger T

“extmctmn Over 20 000 species are now in need of protection. Wanton

destruction of natural vegetation is killing manys but the relentless spread of *

bGn'\fCllLlUHdl a.EIii'.r‘lJltuI\- d}splqr\nc aJnd dest{ﬁys ;nany n*l'hprc f qrr—lhll anQPrUJ

“tion and thorough cataloguing are particularly Importam for llttle known

plants such as those described in this report. Only in this way will the genetic s
diversity and healthy stock needed for developing new food crops be assured.
Potential breeding stocks, clones, and cultfvars w1ll otherwise became extinct.
To this end, the number of botanjc gardens, field stations, and habitat
reserves confaining nal_ural vegetation types must be increased. At pgesent,
the mumber:is actually decreasing: rising costs and urban sprawl are making it
more difﬁg’hlt for local botanic gardens in tropical countrdes te survive. And
with their- demise even existing collections of tropical germ plasm are being

~ [ost. To save these service centers and botanic gardens in.the tropics, financial
~support is urgently required. Local governments must be made more aware of

the importance of their native flora resources to their country’s economic
development and of the need to. inventory, maintain, and capitalize on their
indigenous vegetative materials. The Stockholm Conference on thé- Human
Environment of 1973 recognized ghis imperative in its proposal for the
establishment of an international network of genetic resotrce stations. The
concept is strongly éndorsed by the panel. .

The number of personnel trained in tropical plant science must also be
increased. Today, few institutions in the world offer traihing in tropical.
botany, tropical horticulture, and troplca} -agronomy. Facilities for training
and research should be established rapidly because the time left for the study
of undisturbed tropical vegetation is limited. - .

PLANT INTRODUCTION

Agriculture in the tropical world suffers for lack of mechanisms for .
systematically and routinely introducing and investigating little-known but
potentially useful tropical plants. Because most tropical countries are poor,

L7
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4 o ) _ UNDEREXPLOITED TROPICAL PLANTS

their experiment stations cannot afford to devote time \and. money to
lesser-known plants. To alleviate' this problem, development agencies and . _
foundations concerned with agriculture should consider sponsoring a system
of horticultural facilities (in tropical and subtroplcal developing countries) to -
pursue #gronomic research and extension on lesser-known indigenous and
newly -introduced species. In part, such facilities could be extensions of the

" network > o i"I‘rterrra'ﬂUﬁa] agricultural research institutions already in

existence.

A summary of the plants selected by the panel for their high promise follows. _

.

Cereals and Pseudocereals

Echinochloa turnerana. Thls wild Australlan grass, which has never been
studied, ylelds nutritious grain with _]LlSt one deep watermg [t has important
potential for dry land farming in arid regions with sporadic rainfall. .

" Grain Amaranths (Amaranthus species), The seeds of }he;e almost totaily
neglected Central Amesican grain crops have extremely high levels of protein
and of the nutritionally essential amino acid, lysine, wh:lch 1s usually deficient
in plant protein. :

Quinua (Chenopodium: quznoa) sAlthough the seed of this tall herb is one’ e

¢ of the best sources of protein in the vegetable kmg,dom qﬁmua is not

cultivated. outside its high-altitude Andean home. :

Zostera .marina. Exploratory research on this plant rmght “uncover
important benefits, for it is a grain-producing, grass-like plant that grows in "~
seawafer. Using the sea to grow grain is- a novel and highly spetulative

concept, but Indians on Mexico’s west coast have traditionally harvested -
-Zostera marina grain for food andflour. ' :

Roots and Tubers* B .

Axracacha (Arracac:a xanthorrhrzaj“ Known as Peruvian _parsnip Berause of

the- taste and texture of its root, .this plant, wh.tch looks like celcry, is -

little known outside the highlands of the Andes. In t-h.lS region its root is of-

+ten grown instead of potato and costs only half as. much to produce. ; ‘Arraca- -

cha has unrealized potential in tropical highlands worldwide.

:'}' . .
w,oo o+

' . P
*Yams (Dioscorea spp.). Although yams are too well known fdr inc]usion in this report
they are the most nutriious and popular of the conventional, tropical root crops.

A N - -
. Nevertheless, they are not so widely culjivated as some of their competitors because they

are more costly to produce; research’ to reduce production cosfs would be extremely
valuable. Research on storage problems is also urgently needed: often 60 percent of the~
yams harvested are lost to rot,

L4
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Cocoyams (Xanthosonm spp} These ]'ugh.ly productwe root crops are
more nutritious than cassava and quite easily produce& Although they are

widely distributed, they- never have been subjecfd to a comprehensive -

improvement program and they appear_to have much unrealized potentlal
“iTaro and Dasheens (Colocasia esculentd). Intensively cultivated in only a
few countries, the high yleldmg taro. has worldwide tropical potential. Some

“types grow uplard; others Brow |mwaterlogged swampy soils that otherwise
‘are unproductive. Dasheens are J—'émn vanenés that produce many small, crisp
corms that store well.

-

4
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C haya (Cmdoscoius acomnfohus and Cmdoscotus chavamansa) The Ieaves of
these fast-growing, prohﬁc shrubs are a nutritious, spinach-like, green

_' vegetable Known only in Central America, chaya deserves testing elsewhere
~inthe tropics. :

Hearts of Palin (harveste‘ﬁ from Euferpe Bactris, fcrocomzs Coeas palms,

etc.). Phe demand for this delicacy has increased $0 rapidly. durmg the past 10
-years that. current supplies are inadequate. Wild *stands ate being harvested
relentlessly Since extractmg the heart kills the palm, plantation cultivation .

(which appears “highly prowising econonuca‘lly’ must be encouraged before

~wild stands are destroyed. .

Wax Gourd (Benincasa hispida). This large melon llke vegetable is easy to

“grow -and can yield three crops per year. Its outstandmg feature .is that the
' fruit can be kept without refrigeration for as long as 12 mon,ths _ )
Winged ‘Bean {(Psophocarpus tegragonolobusy. This" climbing bean, im-

portant in Southeast Asia and Papua New Guirea but unkmnown elsewhere is
possibly the tropical counterpart of the soybean. With résearch, it could
perhaps become one of the best sources of usable protein in the tropics.

. ) . . ' N

Fruits _— " _ -
Durian {(Durio spp.). The common durianis aﬁlar’g‘e spiny fruit that is
esteemed by many for its taste and reviled by others for its odor, Newly
discovered odorless species rmght be more esthetlcally acceptable and could

open a world market for this crop.
Mangosteen (Garcinia mangostana). Perhags the world’s best-tasting fruit,

‘the mangosteen is little known  outside its Southeast Asian habitat.

Concentrated agronomic and horticultural research would help extend its

“range to other parts of the very humid tropics—a climate zone that is unsuited

to most crops. .
L S I

s



6 . 0 ' UNDEREXPLOITED TROPICAL PLANTS

Naranjllla (Solanum quitoense). Related to, but wholly unlike . tomatoes,
ﬁms dessert fruit is highly esteemed in Peru Colombia. Ecuador, and
Guatemala, but virtually. unknown elsewhere. lts delicious. refreshing juice
might become popular in the African and Asian tropics, where the plant could "
easily flourish.

Pejibaye (Guilielma gasipaes). The chestnutlike [ruit - of 1h15 palm is
probably the most nutritionally balanced of tropical foods. [t contains
. carbohydrates, protein, oil, minergls, and vitamins. Suited to the wet tropics,
the trees, once established, require little care and yield well. T

Pummelo (Cifrus .grandis). This large {ruit, pmbably a parent of the
grapefruit, is highty prized throughout Southeast Asia. Superior cultivars

'would become imperiant crops..if- pro'duced elsewhere in the lowland tropics.

Though widely tested in the citrus regions of the world, the cultivars tested
never approached the quahty of the best from southern Thailand.

Soursop (Annosa muncara) Well known in the South and Centfal*
American tropics, the rich, arorfati¢ flave s0f soursop pulp could be more
widely -enjoyed. The fruit pulp and jui keep well a.nd are patentlally
profitable exports to Europe and Nérth America.{ g v

Uvilla (Pourouma cecropiaefolia). This grape- 1{K€ fruit is almost: unheard of
outside its homeland in the western part of the Amazon basin. Ifs agre eable
pulp is eaten raw and is also madee into wine. It merfis trial in other fmested,
lowland reglons of the tropics.’ Absolutely nothmg is known about its
culuvatlon or agronomic potential. . :

-

‘ Oilseeds : >

£

* Babassd (Orbignya martiana). This pa]ml grows in abundance in the Amazon
“basin and parts of Central America. Though the seeds are rich in oil (very

similar to coconut oil in composition), the babassiu palm has not been
domesticated. The main b#rriers to its explojtation are the labor required for
seed co].lectlon and the-fact that the extremely hard seeds are dlfﬁCUlt to
open. , ' . : .
Buffalo Gourd (Cucurbira foeridissima). Thls wild, North Amerlcan desert
gourd, which furnished edible seeds for the American Indians, is a potentially
profitable source of edible oil and protein in extremely arid lands. It deserves
wider recognition and test planting in all arid regions of the world.
‘Caryocar species. Although.Sir Henry Wickham, the initiator of the
Malayan rubber industry, promoted this oil source as enthumastlcally as he

-did the rubber tree, Caryocar species remain little-known trees growing wild. °
in the Amazon region. They bear large quantities of oily seeds resembling

Brazil nuts,

S

~

+
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Jessenia polycarpa. Native to the Amazon region, this” palm bears
extraordinarily large bunches of fruit with an oil similar to olive oil in
appearance, composition, and quality. It is sold as an ®dible oil in Bogota,
Colombia, but is virtually unknown to the rest of the® ‘world.

Jojoba (Simmondsia chinensis). This subtroprcal North American desert

plant is unique in the vegetable kingdom; it secretes liquid wax in its seeds

Lrlstead of the glyeende oils secreted by other plants. Liquid waxes are

important in-industry. They are chfﬁculf to synthesize, and the only other

source is the sperm whale, The development of jojoba as a crop promises to

provide important economic benefits to arid tropical and subtropical regions.
!

Forage Crops

3

Acacia albida. Occurring in savannas of East and West Africa, tl'ns leguminous

"~ tree is umusual in that it is verdant with foliage and fruit clurmg the dry

s

- world.

season. Its leaves and pods, relished by all kmds of livestock, dre often the
only fodder available at that time. .

_ Brosimum alicastrum. This tall, drought-resistant tree bears nutritious
‘*Teaves and small fruit with starchy seeds. The foliage is enjoyed by livestock. .

-Little known outside Central Arnerloa, it deserves testing in tropical

areas—especxally those having prolonged dry seasons —-where a forage source is

nee¢ded. .
‘Cassig sturtii. Considered unimportant as forage m its native Australia,

this bush js providing nutfitious forage yéar-found in experl.mental projects

~in lIsrael. Its potential needs to be determined in- other arid regions of

temperate o subtropical climate.
Saltbushes {4 friplex spp.). Several Australian species of these.shrubs show

' great promise for arid regions. They produce an . abundance of palatable

forage, especially in saline soils.

‘Tamarugo (Prosopis tamarugo). A hardy, leguminous tree, native to the
forblddmg Atacarha Desert in Chile, tamarugo grows through a layer of salt
sometimes 1 m thick. The nutritional quality of its pods and Jeaves allows
sheep to be stocked at rates. s:pproachmg those of the best forage areas in the

N i
Lo
LR

cher Uses

B{mtl Palm (Maunna flexuosa). Perhaps the most plentjful palm in the world,
-the buriti is not commercially used. Yet many prodﬂcts—-starch fruit, fiber,
and wood—could be- obtained from it on a large scale: In the Amazon basin,

its natwe home, it is a plentlful resource that would well repay research and
. T




8 : N . UNDEREXPLOITED TROPICAL PLANTS

development There are comparable palms elsewhere in the tl‘OplCS that
should be mmﬂarly investigated.

Calathea lutea. This tall herb grows wild in swamps in the Amazon
basin, but does equally well in plantations in wet regions. Its leaves are
coated with a hard-melting. wax. Simpie to plant and harvest, Calathea
Iutea could’ provide jobs and mcome in otherw1se unusable- tropical
swamps.

Candeliila - (Euphorbta annsyphzhnca) This herb from the deserts of
northern Mexico has leaves coated with valuable wax. A ‘subsidized Mexican
* industry has produced and exported it to the United States for several years.

Research into the processing and cultivation of candglilla could convert it -

into a highly profitable crop for arid lands th.roughout the subtropics.

Guar (Cyamopsis tetragonoloba). The h.lg,h protein seeds of this Asian

plant, which resembles the soybean; contain a gum that is in increasing
demand by industry. Because of its unusual properties, the gum has many
uses, from making water slide more readily through fire hoses to thickening
ice cream. Of all sources for vegetable gums, guar is the most promising.
- Guayule (Parthenium argentgtum). A shrub--of Mexican deserts, guayule
contains good quantities of latex that closely resembles that from the Hevea
rubber tree. Technical problems associated with separating the latex from
resins-and other vegetable matter ‘have prevented its development. But if still
holds great promise and, given research, it could become an important source
of rubber for production in arid lands. -

Paspalum vaginatum. This highly"salt-tolerant grass withstands inundation
by seawater and is recommend é:l for the revegetation of salt-affected
regions. It is especially good™ for stabilizing sandy beaches. Already
cultivated successfully in Australia, it provides forage in otherwise unusable
coastal marshes.

Ramie (Bothmeria mvezr) The ﬁber from this tall/perennial shyub, native
to East Asia, has superior qualities—strength and freedom from stretch and

shrinkage among others. But its use is restricted by the- sticky gum that clings o

< tenaciously to the fiber. Solving the problem of degumming (without

weakening the ﬁber) would gwe ramie a mgmﬁcant role in tropical -

agriculture.

Spirulina (Spinulina platens:s and Sptmlma maxima). These high-protein
- algae grow in brackish and alkaline waters. Unlike some other algae,
splru].ma s large aggregations make it easy to harvest by net or other snmple
- means. It is palatable and is already eaten in Chad and Mexico.

L]
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'ECHINOCHLOA TURNERANA

" Echinochloa turnerana,* a little-known wild Australian plant, has nev@_r—'-been
ysed-'pdirectly by man, nor has the possibility- of cultivating it been
investigated. Nevertheless; it offers great promise as a forage and-grain crop
for arid regions. Its most significant feature is that only a .sin/gl‘é v\{atering is
required for the plant to develop from germination te harvest.

Locally called channel millet, channel sorghum, anq_-l{ative sorghum, it
grows almost exclusively in the channel country of inlapd Australia (see map, -
p. 11) where it is recognized as one of the most Pﬂlatable, nutritious, and
productive fodder grasses. The grain is eaten by horses, cattle, and sheep and
is much sought after by native birds. In additjén the leaves, culms, afid seed-
heads are readily eaten by livestock. Furthiermore;"the whole plant makes
excellent hay. ‘ o

Field experience indicates that the seed of Echinochloa turnerana will not
germinate after light rains; deep floéding is required. Deep floods not only
induce germination, but allow thefﬁlant to complete its development without -
further water. So, unlike other cereals, it does not require a serieg of
waterings throughout its lifet'iﬁe.l ) _ ' S

Echinochloa m}'neranli‘;a‘.(\hvays grows in fertile, silty clay that cracks-deeply
when dry and is sporadically subjected to deep flooding. Sites may remain
dry for years betwr.zgﬁ floodings. The plant often grows abundantly during
spring, summer, orearly autumn when floods occur.

Echinochloa ”inundata, similar in appearance and growth habits to
Echinochloa/rﬂmerdna, has only recently been identified as a distinct species.
It grows jrf/les‘s arid areas than Echinochloa turnerana. in swamps and clay

- goil depréssions (that hold water for several weeks after heavy rain), and along

" stream$ and ponds. Collectors’ notes indicate that it, too, is palatable to
livestock; but its nutritional value is unknown. :

/

"__.-*";E'ch;'no_chioa turnerana (Domin) JI.M.- Black, Family: Gramineae.
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Echinochloa turmerana. (R. G, Silcock)

LIMiTATIONS AND SPECIAL REQUIREMENTS

" Almost nothing is known about the agronomy or use of Echinochloa
. turnerang. No attempts have yet been made to domesticate it, and there is

little documented information on its botany, germination, growth, environ-
mental requirements, yield, etc,

b
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Echinochioa turnerana. Known as channel millet, this wild cereal grows in Central
Australia’s channel country, shown here. This arid region receives an average of 100mm
of rain annually, which falls irregularly in only one or two downpours.

Some species of Echinochloa are ruinous rice field weeds. The Echinochloa
crus-galli camplex contains some of the weeds most feared by rice growers.
The weediness of Echinochloa turnerana is unknown, but strict quarantine :
measures must be enforced during experiments in case it is like its relatives.

-
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In river beds and low-lying regionif;. Echinochloa turnerana grows prodigiousty after the soil has been thoroughly soaked. It needs enly a single
watering to compleie its life cycle—an important benefit in arid areas where rainfall is irregular. (5. L. Everist)




Although it is a wild plant never subjected o agronemic improvement, £chinochlos turnerana
bears dense and heavy seed heads. (5. . Pverist) o
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"RESEARCH NEEDS

A large collection of seeds is needed for study and distribution and for testing
in suitable tloplcal and sublropu,al arid and semi-arid lands.

The requirements for germma(mn growlh and optimum production must
be determined. :

The genetic behavior (partlcularly genetlc vanablllty and possibilities for
selection and breeding, of supermr strains from wild pOpulatmns) must be
investigated. = . A

Testing with.-available seed- and forage-harvesting equipment and grain-
cleaning eqmpment should berconducled in Australia.

Selected Rehdinbs

Black, J. M. 1943. Flora of Soun': 4ustmha Parr I. Ind Ed. Government Printer,
Adelalde Australia. p: 72. : : '

Blake, S. T. 1938. Prdceedings of the Royal Society of Queensiand 49:187.

Skerman, P. J¢ 1947, Bureau of investigation technical bulletin number 1. In The
Channel Country of Sotth-west Queensiand. pp. 71-92. Queensland=Department of B
Public Lands, Brishane, Australia.

4

- Research Contacts and Germ Plasm Supply

. Department of Agronomy, Umversny 01 Sydney, Sydney, New South Wales 2006, Aus-
v tralia (P. W: Michael}

Director of Agriculture, Department of Primary Inclustrlea Wlllldl'll Street, Brisbane,
Queensland 4000, Australia

- Queensland. Herbarium, Meiers Road, Indooroopilly, Queensland 4068 Auslralla(R W,
Johnson Director)”

4

GRAIN.AMARANTHS

s .

Three promising species of dmaranthus* are largely _:heglected candidates for
.increasing protein production in - developing countries. Amaranths are
*. fast-growing, cereal-like .plants that produce high-protein grains in large,

*1. Amlaranthus’ caudatus L. (Amaranthus edulis Speg. Is considered a race of this - -
- species), 2. Amaranthus cruentus L., and 3. Amaranthus hypochondrigcus L. (also

known as A maranthus leucocarpus). Family: Amaranthaoejéle.
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Amaranthus hypochondrincus. (Rodale Press, Inc.)

N ]

sorghum-like seed heads. Their protein-rich. leaves are already widely con-
sumed {a tropical spinach that ean be harvested many times a year). _

Analyses and fegding experiments demonstrate’ that Amaranthus edulis
grain is rich in protein and’ exceptionally high in lysine—one of the critical
amino acids usually d‘eficieﬁt in. plam protein. In Amaranthus edulis 6.2 g
Lysme per 100 g protein Ras been measured.* This value exceeds that found
in high-lysine maize varieties {opaque-2 and floury -2) even in milk. Itis
about the same as that Iound in soymeal. g y '

~ The séeds of all three species are high in protein. Amaranthus hypochon-

driacus seed. contains about 15 percent protein and 63 percent starch. The-

“starch is similar to thé premium-priced $tarch of waféy maize .

b

These anmiaranths are now cultivated as minor grain crops in Latin America:

- Amaranghus caudatusin the Andean regions of Argentina, Peru, and:Boliyja:

Anmmnrhus cruentus in" Guatemnala, and- Amaranthus hypochondriacus in
Mexico. They are- ancient crops, which at thé time of the Conquest were
major grain crops in troplcal ‘highlands of the Americas. Displaced by
larger-seeded grains such as maize, they were. relegated to secondary often
inconspicugus, roles. Cultivation of Amaranithus hypochondriacus wias also

*W_J.S. .Downto.n. 1973. See-Selected Readings.
tibid, - '

&
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%




ﬁ .

16 ' : _ UNDEREXPEOITED TROPICAL PLANTS

suppressed by the Spanish church in its effort to eradicate pagan Aztec
ceremonies that centered around amaranths. For over a century, grain
amaranths have been important to Asian hill tribes, and their use is spreading
into the plains of India,

Amaranth grain-is usuvally parched and milled and the dough formed into
pancakes, or it may be cooked for gruel, popped and made-into contections,
or powdered and made into a drmk Young plants are often gathered as
potherbs.

Although little accurate information is ayailable on amaranth grain yield,
the crop is reported to show a greater yield than maize grown on adjacent
plots. A harvest of about 1 ton per hectare has been reponed for Amaranthus
hypochondriacus cultivated in Gujarat State in India.

LIMITATIONS AND SPECIAL REQUIREMENTS
'The amaranths grown for grain are pafe seeded. The appearance, flavor, and
popping capability of the pale seeds are best. Wild, dark-seeded varieties are
those generally used as potherbs and ornamentals; they are not suitable for
grain,-Dark seeds should be culled before plantmg because they often produce
vigorous, weedy plants.

Amaranths require good, well-tilled soil and moderate rainfall. Seed may

be broadcast, and the seedlings thinned (thinnings make good petherbs), or

transplanted out as nursery-grown plants. Each plant requires about as much
room as a large maize plant. They probably require large amounts of nitrogen
and phosphorus.

The huge seed heads must be cut when the seed begms to npen and fall.
Threshing and winnowing require hand labor.

Each of the three Amaranthus species grows in a wide range of clirnates,
but local varieties differ in their day-length responses: expenmentatlon is
required to find varieties best suited (o a grven location.

RESEARCH NEEDS

»
—

Because of the importance of the discovery of high lysine in Amaranthus
edulis, the composition and nutritive potential of varieties of the other
Amaranthus species should be evaluated by nutritionists.

Investigation of the preparation of the seed (and derived products)
into acceptable dishes should be initiated. Processing losses and pre-
servation methods for commercial and home use should be considered
Particular emphasis should be placed on labor requirements, roation
and cropping patterns, and comparisons with other crops grown in the same

=
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regton A detailed study of the traditional cultivation 'harvesting, processmg,
- -and use of grain.amardnths in Latm Amerlca and, Indla s hrghjand regions is

necessary. . r
Since seed shedding (shattermg) isa problem an effort should be made o
_dtscover nonshatteting ¥arieties. BN i L

. Asin soybeans, the pnset of gram\hmaranth ﬂowermg depends on day
S :'."length (photoperrod) Races- shoul'd be selected for different latltudes and

. - - rainfall reglmes - o \
S ' Accurate records - of- yreld'/are needed for drffe.rent agronomrc treatments

8. . - ‘anddn different climatic .egréus : . - : ' .
S " Seed size niay have important, influence on seed composrtron (for example 5

- the ratip of husk to endosperm) and hence on-seed quality. Sged elze,
ttrerefore warrants spe(nal agronom.tc attentton ‘ _ R

- . ]

Selected Readmgs w T IR
b Dowmon W, S 1973 Amamnthus edulis: a,hlgh lysme gram ama.ranth World CrOp.ﬁ : Do
e 25(1)20.. o o v e

'L-""MacMasters, M. M., P. D. Balrd M. M. Hazapfel and E C R.lst"1955 Preparallon of

. “starch from Amaranthus. cruenrus. seed. Economic Botany. 9¢3j:300-2. .

Sa.ffOrd ‘W. E.-1917. A forgotten cereal of ancient America. Proceedmgs 19rh

" International Congress ofAmer:camsts 1915. Washington, D. (;‘ pp- 286-97." : e

; Sauer I.'D: '1950. The-grain amaranths. a survey of their history and clasmﬁcatton‘ A
E ‘ Annals of the Missouri Botanical Garden. 37: 361632. " -
.o I'Sauer J.'D.: 1967. Fhe grain amaranths and their rélatives; a revised taxonomic and .
R geegtaph.rc survey. Annais of the Missouri Botanical Garden. 54:103-37. ~ 5
ST Smgh H. 1962. Grdin ‘Ama’ranrhs Buckwheat and Chenopoa's IndJaH Coundll of’

o

,l s : Ag:ncurltural Research New Dethi. * - - ? . [Ty e

-

Research Contacts and Germ Plasm Supply

-

U 741, Taiwan, Républic of China (I} C. Moomaw, Dlrec
v CSIRO Division of- Hortrcultural Reseéarch, qu 3-5,0 GPO delalde Ausuaha 5001
/7 (W.1.S Downten} ‘o ’
-Department of Agronomy. and Range Scrence, Univemty of ‘Cahforma °Da\us, Califor- -
_ __ -nia 95616, USA (H. Hauptli and S. K. Jain). ‘ "
S Department of -Agricultural Research Rayal Troprca] Instrtute, Amsterdam Nether-
: ' lands- (I.t G.]. H. Grubben) -
Mayaguez Tnstinit® of Trapical Agrrcultute Box 0, Mayagu.ez, _Puertcrf cho 00708
. 7 (F. W.-Martin and R. Ruberte) ~ :
. _‘Nattonal Botanic Gardens; Lucknow 226 001, Indta (T N Khoshoo and Mohmder Pal} -
_ ~Rodale Préss, Inc 33 ]:ast M.mor Street Emmaus Pennsylvama 18049 USA(R.
% -+ Harwood)’
. . "Tamil Nadu Agricultural Umverstty, Cormbatore 641 003, Indra (G. Obhsamﬂ
University of California, Los Angeies, Chiifornia 90024, USA {J.D. aauer)
-Umversuy of”" Lund, Lund Sweden (R. Carlsson)

. L »

' Aslan Vegetable Research and Development Center, P.O. six 42, 'Siterlhtta Tainarr o S




Tl ‘Chenopddf_um qufnoa Willd. Also_ known as quin_oa. Family:-Chenopodiaceae‘.'_"'
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QUINUA L

3

A staple of the ancient lncas, and still a staple for millions, quinua* is
virtually unknown outside the highlands of Bolivia, Chile, Ecuador, and Peru.
Its gram, rich in proteir and containing a good amirio acid’ balance , may, prove
to be'a better protein source than most of the true cereals. '

- In_the hlgh Andes, quinua is primarily a food of campesinos and poorer' :
s classes increasing’ qumua production and yse could $inprove their inadequate
dlet‘ In partlcular the _greater use of qumua in livestock- feeds would resbltdn
qumua could prove valuable for improving nutrition, too.
¢ Although long used for human.consumption, quinua seeds have bitter
tastmg constltuents—chjefly saponins. They are in the seed’s outer layer and
- can ‘be washed dut in cold water. However, this method does not assure the .
un.tform quality necessary for commercial distribution. Recently, Bolivian
breeders have selected a saponin- free variety,, but w1despread testmg is just
besmmng S : /-

.. Quinua 1s a hardy plantﬂa before the Spamsh Conquest it was.one of' few_
natwe grains hardy enough for the high Andes. Subsequently, it was largely
supplanted by barley—a less nutritious grain. An annual herb, quinua grows
1-2.5 m tall. It is cultivated. at altitudes of 2,500-4,000 m where;, with short
day length the plant matures’in 5 or 6 months, “producing an abundance of
white or pink seeds in large- sorghum-hke clusters,. These. nutritious seeds
contain 58 percent starch 5 percent sugar, 12 19 percent protem, and 4-5
. percent fat.

Quinua seeds aré used in soup and ground-’émto flour- for - bread and eake
. They have also teen used to mdke beer‘and produce feed for swine and
poultry A quinua breakfast cereal is IpAnufactured in Peruand. quu;rua has
. démonstrated- value asa partlal wheat«-flour substitute . fot ennchmg bread. -
Qumua leaves are SO]TlCtlITlCS used as a green vegetable. - )

Although qumua grows in areas havmg sh0rt day length ool cltmates and

latltudes and altitudes, ;-' S ERE Y

_ -Work hasbeen conducte"d“m eru and Bolivia on the blology of the plant
Races have been catalogued, vapiety and fertilizer trials have been conducted -

_in various locahtles, and sonde: strains have -been® gelected” Thé Bolivian

: sapomn-free variety (cross-br d and selected at the Patacamaya Expenrnent

Station; see ‘Contacts list page 23) is called sajama. It requires no washing, -

< has shown no deletenous effects in'food or animal feed, and iy now bemg ‘
ﬁeld tested in the Bolman and Peruv1an Altlplano :

’.;_ - L3
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. Quil_;ua.
(A. Bacigalupo)

" .-+ Harvesting quinua in Bélivia. (C. B. Hejser)
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- Two related ‘Chénopodium spécies are also cultivated as food plants in‘the °
Americas: Cafithua Chenopoditm pallidicaule and uauzontle Chenopodium

« nuttalige. Cafiihva Chenopodium paflidicaule has an’ even higher protein

- content than quiriua and grows at higher elevations in the Andes of Peru and

Bolivia. It is a potential crop plant for extreme highlands in other parts of the
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. world. However it has low yrqld is only a semi domestrcated plant, and WIH
need much experimental work before it ¢anfulfill its potential. '
Huauzontle Chenopodium rtut‘rahae is cultivated in south. central Mexicb,.
at altitudes of 1,200-3,000 m, ]largely for its Flower clusters (which are used as
a vegetable), although several strains are Brown as grains. Protem -analyses of
the available varieties should precede attempts to encourage wider cultivation.
This species will hybrrdrze wrth qurnua, -which snggests t‘he' possrbrllty of
improving both ' . )

*

B L_MITATIONS AND SPECIAL"’REQUIREMENTS-

" No intensive research on qu.mua cultwatron has been done: growmg methods
" have changed 1rnpercept1b]y durmg the past four centuries.
) Saporuns could be a blessing in disguise; their bittemess may deter those
~ insects and birds that are normally pests in grain ﬁe]ds Perhaps this-is why
strains containing saponins have prevailed. :
If not removed, saponins adversely affeet the taste and drgestlbthty of
‘quinuatbased animal feeds. -, N R
Quinua varieties show hrghly variable protem “content. The Patacamaya._
. Experiment Station has Varretres with 16 17, 18, and 19 percent pretem

. L3
-:? . || . . LTI

RESEARCH NEED’S L
“Collection of seeds from all quinua varretres growmg throughout the Andean
région is necessary. Safely stored in a seed bank the seeds could prowde the
germ plasm needed for geneti¢ unproVement for trials in new rocatrons and
" for imple ‘ itafion of an intensive’ plant-breedmg program -
races should be examined~to find saponm free thh-yreld
e sgeds, high protein content, and good amino-acid balance A
further equrrenent is identification of - ‘quinua varieties” with the hlghest :
_ nutritive Yalue for domestic animals. L
Praspecific' and interspecific cross-breeding should be attempted In-
“*addition to the!numerous races of cultivated quinua, wdd or weedy types are -
also re'cog'ni'zed ¥ for example, Chenopodrum quinoa var melanospermum)}
Some of -these may offer useful genes (for example, for disease
resistance). Hybrids. Bagween quinua arrd huauzontle show reduced fertility;.
but seed is pr duced'; itsghould prove possrble to transfer gertes from one
species to the ofher. ™

~ The effectiveness of sapon‘ a,pest deterrent should be evaluated It
may be preferable (energetlcally ahyd ecologically) to mill - -out the sapontns '
after harvest ra[ er than to applylpestr ides durmg the growmg seasor:

4
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Selected Readmgs )

K ', Brum A, de 1964, In\restiganon of the food va.lue of qumua and canﬁma seed, Jouma!
) ofFood Science, 29:872-6.

C ' 'Cardo;;g J.'Rea, and 1. A. de Viscarra. 1970. Bibliografia de la Quinua y la C‘amhua

Bolefin blb].lograflco # 13, Sociedad de Ingenieros Agrénomos de Bolivia (La Paz).

© Gade, D. W. 1970. Ethnobotany of cafithua {Chenopodium pallidicaule) rustic seed cr0p’

of the Andes. Economic Botany. 24:55-61. .

Gandarillas; H, 1968, Cardcteres botdnicos mas importantes. para la clasificacion de la
quinua. In<Convencidén de Quenopodiacess. Primera, Puno, Peru Noviembre 5-8.
Anales. Puno, Umversrdad Facultad de Agrongmia.

- Gandarillas, H. 1968. Estudios de Herencia de T Quinoa. Boletin Expenmental 35

Ministerio de Agricultura, Dmsmn de Investigaciones, Instituto Bolmano de Cultivos

* ‘Andings, La Paz, Bolivia, Co
(._"zanda:ﬂlas, H. 1968. Razas de (Quinoa. Boletin Expenmental 34. Ministerio de

Agricultura, Division de lnvestlgacwnes, Instituto Boliviano de- Cultivos Andinos, La

Paz, Bolivia. .
1 Ledn, 1. 1964. Plantas Alimenticias Andmas Boletin Técnico 6 Instituto Inter-
‘americano de Ciencias Agricdlas, lea, “Peri, (Probably the best general reference;
_ " has ex tensive bibliography.) :
WA Ne]son D. C. 1968, Taxdénomy and origins of Chenopoa‘mm qumoa and Chenopodmm
 ntittalige. Ph.D. Thesis, Indiana University .(Available from Umversny Mncroﬁlms,
Ann Arbor, Mlchlga.n USA. Order number 69-4792), : -
. Simmonds, N. W. 1965. The gram chenopotls of the tropical Amencan hlghlands
Economic Botany, 19:223-34.

Whlte P. L., E. Alvistur, C. Dias, E, Vinas, H. §. Whlte and (. Coﬂazos 1955 Nutrient
content and protein quality of quinua and cafiihua, edible seed products of the Andes
mountains. Journal ongncuIrura! Food Chemistry. 3:531-5.

¢ Wilson, H, D. 1974, Experlmental hybndlzatlon of the cultivated chenopods (Cheno-

podium L) and wild relatives. Proceedings ‘of ‘the fndwna’ Academy of. Sc:ence'_

(Absrracr) 82, Avaﬂabfe from author address below,
r'Researeh Contacts zin'd'Gerrh-' Plasm Supply

- IDRC Reglonal Office, Agns.ul&ure Food and Nutrition Sc1ences Dlvlswn, Apartado
- Aereo 53016; Bogota, D.E., Colombia (E. J. Weber)

Institute Boliviano de: Tecnologla Agropecuarla Casilla 5783 La Paz, Bolma (S. Rlera-

. G, Dlrector Ejecutivo) -
. lnsmuto Interameneano de Clencms Agncolas OEA Andean Zone, Box 478; lea,
. , Perw s
# - Laboratory of Plant Blology, Department’ of Biology "Texas A &M Umversny, College
e - Station, Texas 77843, USA (H. D. Wilson)

‘Ministerio de Asuntos Campesmos ¥ Agropecuanos Blblloteca Naclonal Agropecuana, -

~ . LlaPaz, Bolivia :
" Plant Genetics Resources Center, CATIE, Turmalba Costa Rlca (J Leon Head)
~ MTapia; Casilla 6037 La Paz, Bolivia:
B University of Lund, Lund Sweden (R. Carls$on)
- Unwer51dad Namonal Agra‘na La Molma, Apartado 456, lea Peru (1. de Alberus)

-
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ZOSTERA MARINA

Zostera maring™ is a marine flowering plant that grows in shallow seawater.

* It is one of the’ few plants that grow and flower fully submerged in seawater.

When ripe, the grain-béaring part breaks loose and floats to the surface where

it drifts to the shore and cam then be harvested. Although little is known
'about the use of Zostera maring as a'grain crop, it yields well in warm, clear,
sun-drenched watey. It holds potentlal as a foed crop that'can be grown fn
tropical estuaries aroun-d the world. However, almost nothing is known about

,  Zostera marina as a cro/p plant and only exploratory, srnall-scale research is

warranted at present.’

51."

The -only recorded case in which’ ‘the sea has been used for gram

productlon is that of the Zostera marina harvested by Seri Indians on-the . -

West Coast of MexxcoT The Seri Indians prepared Zostera marina gram by

threshlng sun-dried plants with wooden clubs and loosening the fruit by

~rolling the seed heads between their palms. The product was winnowed

. (tossed in the air), then the grain was toasted, rewinnowed, and ground into

]

Fo

flour. Cooked in water into a thick or thin gruel, the flour has a bland flavor: -
Traditionally it was combined with other food usual]y sea turtle oil vor -

honey 5

" The plant IS natwe to the coasts. of the northem henuSphere from the :

The grain denved frorn Zostera maging 15-3 3.5 mm long and I-1 5 mm in -
- diameter.” Like wheat flour, Zostera graih flour is relatively bland and can be
~variously flavored. The one sample“analyzed to date shows its protein and -
starch contents compare favorably with those of wheat, rice, and other .

grains: 13.2 percent p.otem. 50 9 percent starch,.and 1.0 pércent crude fat.
-The leaves of Zostera manna may also prove valuable as fodder, thatchmg, ‘

or packing material. The foliage is an impertant food for some sea turtles and

water fowl. An important shallow-water, mud-flat stabilizer, the plant helps

to sustain the productivity of estuarine and other coastal areas.

A

‘L%ITATI(JNS AND SPECIAL REQ UIRE&{ENTS-
1)

@]gh transplantation and seeding experlments are under way, and some

ous\cultwatlon work exists; little is known about the propagation or.
“préduction of these plants as a crop. Even artiong the Seri Indians, only the

elderly /know about its traditional use within the tribe. Thus, even the
. Ilmltations and spemal requirements of this plant are now._ unknown

*Zusrera maring. Also known as eelgrass Family: Potamogetonaoeae
TFeIger and Moser 1973. See Selected Readings.

(=)







 from Zostera maring.

The gra
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A Seri Indlan wom.m at El Desemboque, ‘Sonora, Meuco Wmnowing the grain lrom
Zostera marma harvestm,d from the sea ne.lrby (R S Felger} :

N

i -

RESEARCH NEEDS

Res’.'earch on both harvestidg proct
\ Zostera marina seeds is needed.

[ ;
dures and nutrmonal analysrs and use of
rge-scale collecflons should. be made for

analysm and general expenmentatgoh - ‘ v
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Attentlon should be g:ven/ to the temperature tolerance and day length
;eqmrememts of varieties from! different areas. Attention should also be given
to certain wgorous, w1de leafedr varieties, which may’ produce thher yLelds

Selected Readmgs : t L ‘.,

-+

. Felger, R. §, 1975, utrltlonal.ly significant new crops for arid: ﬁ}ds a-model from the

Sonoran desert, P,r:ounes\m Child Nutrition in Devélopmg Countries, ed. Jéan
" Mayer. Vol. II, Secuon 16. Un]_teda Natlom. C]‘Iﬂdl‘CI‘lb Fund, New York. (Order
:Number: EHCLT,’L 13728, ) ' :
l'elger R. S, andC B. McKoy. 1975. Seagrasses as potentla] locnd plants ‘In Seedbearmg
. Ha!ophytes as Food Plants:= Proceedings- of a Conference, ed. C. I'red Somers.
Del-8G-3-75. pp. 62 9. €ollege of Maring 'Stuches‘, University of Dela\»a_re Newark

_ Delaware, USA. T

* Felger, R. S and M. Moser. 1973. Eelgrass (Zostera marina L} in the Gulf of
California! Discovefy of its nutritional value by ‘the Seri Indians. Sc:ence 181:355-6.

- den Hartog, C. 1970, The Sea Grasses ofrhe Wodd North Holland Publlshlng Company,'

" Amsterdam. ' -

McRoy, C. P ,~and R C, Phillips. 1968 Supplementary blblrography on celgrass, Zostera
miarina. U.S. Fish gnd Wildlif¢. Serjice Specaa! Science Report Wzldhfe 14,
Govemment Printing: Offlce Was]llngton, D.C., USA.,

* Phillips, R. C. 1964 Comprehensive blbbography of Zosrem marina. U.S. Fisht and

Wildlife Sc,rwce Specigl Scienté . Reporr W:Idhfe 79 Government Printing Olﬁee
- Washington, D.C,, |USA T 6

“Research Contacts and Germ Plasm Supply ‘
' Anzona Sonora Descrt Museum, Routc 9, Box 900 Tucson Arizona- 85?04 USA{R S.
Felger) |

Depa:tment of B’ota;ly. Seattle Paenﬁe College: Seattle Washmgton 98119 USA (R C
Phillips) -

' Instlt'ute of Marine 'Smence, Unwers.l.ty of . Alaska, Fal.rbanks Alaska 99701 {C. P.
McRoy)

.
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ARRACACHA T
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Natwe to the Andean h.rgh.lands from Yenezuela. to Bolrvra arracaeha*ﬁrs an
" herbaceous. perenmal that produces’ large thick, edible, carrot-shaped starchy
ts with a color suggestmg parsnip. Arracacha is cultivated today in most

’ EMencan countries as far north as Costa Rica, usually in small gar-
_dens for Tocal use. In the larger cities '6f ‘Colombia, however, arracacha-
roots are sold in consrderable quantities: In many areas arracacha replaces the i
. potato; it costs only half.as much to plant and harvest. .

- If. introduced into other hrgh-altltude areas of ‘the: troprcs arracachg isy
likely to be a valuable root crop, partrcularly if -improved cultivars and
cultural tech.mques are develo d. The tubers aréreported to have a starch
‘content ranging &'rom about 106 25 percent andito be rich in calcittm and
phosphorus. The starch is similar <in  maqy respects to that of cassava; it is
easrly dlgested and can be used in infant and invalid foods It also makes a-
~. suitable laundry starch... S

i Secondary - tubers (offs oots: of" the main tuber) are an unportant
carbohydrate foodstuff and. aré boiled or fried as & table vegetable or used as-

. an ingredient in stews. They have a dehcate flavor, a crisp texture, and,
dependmg on the cultivar, white, creamy- yellow or purple ‘flesh. In many
areas yellow tubeysare preferfed. s .-

e, " All other party of the wlant are alsg” used offsets for the next planting, the
; coarse main rootstocks and. mature leaves for hvestock feeding, yourrg stems

- for-salads or a-table vegetable o '
-Arracacha thrives in good soil and 13‘* culnvated lrke and often
"interplanted with, potatades. The secondary tubers usually’ mature’ 10-14 -
months after planting; sorr\tetrmes an early harvest of immature roots is, taken -
~ after about 4.8 mdnths The entire plants are pulleﬂ up ;wrth the roots
= . attached. ' i

i
!

WF -.‘

be done at any time, but is usually done at the beginning of the ramy seasan

% *Amzcacw xanthorrhiza Bancroft. Family: Umbelliferae, Also known as Peruvran ca.rrot
a.rracha, Peruvian parsmp, and Arracac:a escufenta DC

.

29

! Seeds are seldom produced PIOPagatron is ent:rrely vegetatrve Plantmg can’ .

a3
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A Colombian farmer among rows of arracacha, a crop for highland regions. (I, Higuitia .

Muioz) : : - S : '

! L ‘l‘

- £t
. Arracacha: The roots are ready_jor market. (F._Higuitia Muﬁoz)/'
. - :
- .
& * [
. .
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In Colombia, arracacha is seld in sacks, 60 kg each. {F. Higuita Muiozy . -

P

LIMITATIONS AND SPECIAL REQUIREMENTS
Except in -the lowlands, arracacha vields at all elevations in the Andes. [t
:’equire's' a moderate, c\'eniv distrihmed raintadl of at Icusl A0 em {hut
pielerably (00 em): if the natural rainfall is msulln.l-.nl supplementary -
irigation is required. tor dptimwm results anr equable temperature of
15-20°C throughout “the year is necded. There are somg varieties hibse
normally grown al lower elevations -that are frost sensitive, but (he varieties
adapted to the higher altitudes: where they do get occasional and light frosts,
appear not Lo be seriously harmed by (hem. ' | '
[n some regions arracacha is susceptible to nematode attack, bm This can
be controlled successiully with a copper-based pestludu '
l]dTVLSIII'Ig Ldm]&Ot h cleluned betause roots ett in e gmund become.
i]b:ous and 8 and ¢ wdop a strong unplea%anl Mavor. Because ol a short

“shelTife, §ftm head

‘Aqgvel_v -.hlg_nt_-pm,ed product in the marketplace.
T » o
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Arracacha cultivation should be tested in the highlands and hill country ef
Fast Africa, Central Afnca, India, Southeast Asia, New Guinea, etc, Sorne.

remnants of old introductions may still exist in the highlands of Central

Aﬂ-\nrann {a r‘l'l'\"’h“ﬂﬂ'ﬂ\ and tha Waat Tndises {Tarmaisan Maha andd Dlinrl-n .
n.ll“;llba \u 5 Uuﬂ.lﬁllld-ld} mlu u“-ﬂ TTeal 11y \Jﬂlllalua, oMbk, Qlid & Wl

. Rico); local agronomists should investigate. Given.some résearch attention the

remnants may provide material for arracacha improvement and expa.nsmn.
thtle direct testing of the enwronmental tolerances of arracacha has been

ccmducted study of the Tatitude, altitude, temperature, soil type, and

L maictnre raaniremande 1c saded’ - atndv F nathnaan
A1V ITGL UL W lv\i“llulllull‘-o FY) ll e P Ll Y ll. QI-‘-I“J Lra B“

L e

¥ Q in nnhnn grrnonr‘ha
LIV EMWLLG LB \-'Ulvl-llb A'-l\-’l-l\-’ll-l-l

~should also be made., ' R SR

 Three varieties of cultivated arracaoha (dmtmgmshed mamly by the color
- - of the flesh.of the roots) are known. Wild varieties may exist iri the Andean

* region; they should be sought and preserved. No analysis of the relative
nuttitional and agronomic merits of even the existing va.rletles has been done

Research on Ihls is needed. . _ S
a0 -

Selected Re ngs

-“Constance, L, 1959. The South American spemes of Arracacia (Umbel.hferae) and some

related genera, Torrey Boramca! Club Bulletin, 76:39- 52, .

Hodge, W. H. 1954, The edible Anacachawa httle known Ioot "crop of ‘the Andes
Economic Botany. 8(3):195-221.

" Higuitia Mufiéz, F. 1968 Ei cultivo dela a.rracacha en la sabana cle Bogotd. Agr:culmra _

- Tropical. 24(3):13946.

Higuitia Muiiéz, F. 1969, Compa.ratwe yleld of nme ﬁnenes of Am:cacta xanrhorrhxza

. Agricultura ??ap:cal 25(9):566-70. Field Crop Abstracts. 24(1}:1015. i

\ Ledn, 1. 1967. Andiean tuber and root crops: origins and variability. Proceedmgs Ftrst

' International Symposium,, Tropical Root Crops, I Pt. 1:121, -

Kay, D. E. 1973. TP Crop -and Product Digest No, 2: Root Craps. Tropical Products
- Institute, London. (Available from Publications Section, Tropical Products Institute, -

x J _56/62‘Gray s Inn Road, London WC1X 8LU, England Price .15}. 50 plus postage.) |
- - ‘_ . o ) o L. - . o K P\"\

',_ Research Contacts and Germ Plasm Su,ppﬁy

Betamca.l Museum 'Harvard Um\remty, Oxferd Street Cambndge Masgrehusetts 02138
" USA(R.E. Schultes)
W “Hodge, 3 Cayuga View Rd., Trmmbufg, Wﬁsﬁﬁ—ﬁsr—‘*— """""""" -
‘Instituto de Ciencias. Natu:ales de la Unwersmad Nacional, Apartado 3}535 Boguta,
Colombia (A. Fernandez-Pérez) -
Insntuto Interamencano de Ciencias Agncolas OEA, Andean Zone, Box 4?8 Lima, Peru
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?Great eff OFt has beepﬂi‘evoted to ?troduémg and adaptmg the potato to “thie

" lowland troplcs while indigenous troplca.l rcot ‘crops have -been largelyt
: neglected Co‘toyams, ‘native to the Americas, are already, adapted o tropical

_ condmons—and have been successfully introdudéd to other tropical, regions,
especially West Africa.” There are jabout 3040 cocoyam species gxowmg'
_ randomly throughout the tropics, bﬂ.lt only five or six are important sources

- of etlible,’ progucts,. Des ilue their: adaptablllty, acceptance; and commergial
food value, covoyams.

~sequently, their potential is not being TtealiZed, and their use is- declining.

Much of the potential of cocoyams lies in commercial (rather, than
- subsistence) ptoduction.’If agronomists seléct high-yield, good-quallty culti-
"vars, and develop a technology for their intensive cultivation, cocoyams could’
become .4 major “tropical food ¢rop. Their future depends particularly on

reducing production costs, pusmbly by mecha*uzmg some of the cultural -

practlces S : :
Locoyams havé a central tuberous root (corm) surrounded by smaller
_ potato-mzed tubers cogmels) Only the cormels are normally used for human

consumption. The oofms are used for animal feed and for replantmg (’,‘apable

- of yielding 30-60 tons of ogrmels per ha, cocoyams can’be grown in varicus
types of soﬂ Like potatoes the tormels may be hoﬂed baked, parboﬂed
produce fuﬁt) and vsed to thic erfrstews and soups o

The cormels. compare wi potatoes in nutritive value ‘They- contam 2-3
percent protein (fresh welght) but are deficienit in lysiné, methjonine and
cysteine. Rich in minerals and vitamins, they are palatable energy foods. The

. tender leaves and shoots ire a nutritious, spmach like vegetable S8

... :Some cocoyam varieties yield a cormel crop in as httle as 3 months, others
in 10 months. Cormels can be harvested md1v1duall s each matures, or they !
can be left uritil all mature and then harvested su'nultaneously Some cultivars

~ (in fairly dry soil) can be left. in place for as long as 2 years wnthout the
cormels deteriorating. Harvested cormels can be stored in a cool, dry place for *

2-3 months with little effect on quality.
Cocoyams grow best at/low to mediuim altltudes in the humid (frost-free)

tropics. Riverine land, too WBt for sweet potatoes and yams, is well suited for -
- ‘cocoyams..Some varieties, however, also grow well in dry scms,_EQLoptm '

 yields they require deep,sve]l drained, rtch soil and 140 200 mm of rain, well -

v L
3 . *L‘
p:

"Xanthosoma sagittifolium, Xanthosoma wo!&ceum Xanrhosom bras:hense Xanrho-
soma atrovirens. Also-known as tania, tanier, yautu} new coeoyam, etc: Famlly_ Araceae.

ave recelved little -attenfion by researchers Con- ™~
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e

dlstnbuted throughout the year In areas where the ramfall 1§’~ madequate they
can be grown under irrigation. '

Cocoyams can bg grown within-a. wlde temperature range,. but dao best in-

an average annual. tempera‘ture of about 24°C. They are relatively disease- and

"pest- -free. The most common diseases are soft-rot and-root-fot. Care must be

“taken to:avoid bruxsmg the tubers during harvest; otherwise they are. hable to
wl’Ot in storage B 5 :

LI

LIMITATIONS AND SPECIAL REQUIREMENTS )
I
j Because erus dlseases can devastate root erops, extreme caution shoud Iie'
exercnsed and quarantlne enfor)cecl whien cocoyams are mtroduced 0} new
- areas. o [ ap . . .
Cocoyams Tequire abundantfand well-dnstrtbuted ramfa]l Where prolonged
.'~droughts occur they are not hke]y to flourish unless tmgated ' :

Lﬂce most root crops cocoyams have specific soil reqmrements. -

-.Coeoyam roots and the edjble cérms that surfound them. Individual corms can be“

" harvested .(as shown here by the stump ¥visible in the eenéer of the rools} leavmg the '

v_.__plant in the grouncl for the others to mature (D L. Pluckne 1)

'
'
Il
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_-Cacoyams approaching maturity in a'smail rural farm in Nigeoa. (D. L. Plucknetty e e
e L
L )
\ Locowgn u:m‘ns in. a. villfrgcmmrket in Glmm (OCD\’dTﬂ is \lllltd 1o amall farmer . '_ J -
B 'proclm,tlon in rumi areas. (E. S Aycn\u) A : : :
e L 6 COl'l]lT!EIL]El] ventmcs where cocoyams aré -kgrown 1mde| mass L,\,!“l-
) = vation, pest and disease pr oblem‘ can bc. c:\pebled to muéase in. :.;:vulty 5
L . P ey - . _ a L ) ' . . 0
AR R;ESEARCH"NEEDS R L
3 . ) \ ) ) i ] . . .
. L] U R —
' -Many cocoyam “varieties exist and they dlifer w1dely in V:eld ddaplatlon to.
'sods and climate, plant charactenstlcs corm size, palatability, and starch -
_ conteni. Such, vgfiéties ‘must be collecle¢1r01n many troplcal regions and
-« © their food potentighdetermined. _ .
( . -8 IR
R i e A . i i
- . * _ )
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"\ Superlor varretres should be ﬁeld tested together (under quarantme) to
determine perforgnanoe ‘ahd cormel quality. With the genetic variability
'avatlable and the simplicity of clonal selection, varieties with increased yield
and quality and higher protein levels must be selected.

Many (or most) cocoyam plants aré infected by virus. Although’ nof fatal~

to the plant, the infection does reduce yield. The virus is found in the corms
‘and cormels, so plantmg them transmits the virus, But reproducing cocoyams
by seed—genera]]y thought to be impossible but tecently shown by
‘researchers at-the ﬂmt’ersrty of Florida: (see address below) to be eminently
feasible—produces new' plants that-are virus free. The modern technique of. .
tissué »culture also promises to remove. the- infection. Once virus-free
cocoyams are obtained, 4. certlﬁcatron program and stnct quarantme will be
S'I'needed to avoid reinfection.

Other agronomic factors requiring. research are spacmg, fertilizer, soil:and
“water requirements, pest and -weed control and a complete study of the _
‘ physrology of tuber formation.

- Nutritional research is also needed because noth.mg is known about the
_ blOlOglCﬂ.l value of cocoyam protein or the digestibility of the starch.

- Research is needed to_ industrialize-cocoyam products. The feasrbrhty of
producing fried ‘cocoyam chlps and flour on a commermal %cale should be -
mvestlgated S :

2 . . ':g
: ~

LN
>

Selected Readmgs

) Abruna~Rodngues,F E, ‘G Boneta—Garcm andJ Vicente-Chandler. 1967 Expenments _
on tanier produetron with con;servatlon i, Puerto Rico’s mountain region. Journal of
Agricultiire, Unp’efsrry of Puerte Rico. $1{2}): 167- 75, ‘(Available from The Agﬂ-

" culture Expenment Station, Rio Piedras, Puérto Rico.) .- . . e

em

Coursey, Ir, G, 1968. The edible aroids. World C‘rops 200(4):25-30.
‘Coursey, D. G.)"and P. H. Haynes. 1970.. Root crops and their: potentra.l as food in' the
. tropics. WOrId Crops. 22(4):261, 0
de AlBuquerque, M., and E. Pinheiro.. 1970. Bugrosas Feculantas. Sene Ft!‘orecma
. 1[3) 3-3-4? Instrtuto de Pesqr.usas i Exp,enmentaeao Agropecuanas do Norte»(Now

Irvme F, D. 1969 Xanthosoma. In. West Afncan Agrtcuirure 3rd Ed. Vol 2: Wesr

_ Afrrcan Crops. pp. 177-9. Oxfoid University Press, London. :

_ Kankan S. K. 1971. Cocoyam cultivation in "Gharid. Wotd.Crops. 23(3): 118 22 ;
-Kay, D. E.'1973, TPI Crop. and Product Digest No. 2: Root Crops: Tropical Product :

' Insptute London. (Avallable from: Publications Sectlon, 'Rroplcal Products insﬁtu;e, ,

: 56/62 GIay 5 Inn Road, London WC1X 8LU, England. Price £1.50 plus. postage.) i

'_3Morton T, F: 1972. Coeoya.ms (Xanrhosoma camcu X. arrowren.s' and X- nrgrens),;

H
i

. ancient root and ‘leaf” vegetables gammg in economic rmporta.nee Proceedmgs of e

_ Ffonda State Horticulture Society 8585-94. o |

-Praqm.n ¥Y and H. C. Miche. 1971, Essai de conservanon de raros et macabos au,
Cameroun. 1nst1tut Recherche Agronormque Tropreales Rapport prehm No.' 1,
Dschang Station, Cameroon. ; . . i -
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Agﬁcurlmre,Research Service, Washlngton DC USA.

Research Contacts and Germ Plasm Supp]y

Hgl’lbull.

a
" Agriculture Research and Educ.mon Center Universtty & f rid
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M, ,_5_.., and G. W, Mnkl_mt:n_ 1967, Vprembfp Cgrf_;f.gmnr in. the Caribbenn Area.
ture Handbook No, 323. pp. 17- 79 L U8, Depa:tment ‘of Agnculture

Depaitment of Plant Pathology, University of ‘Flondd G.uneswlh,, Florida 32611, USA
(F. W} Zettler) .

“Universi

t

ty of thc West Ind]eq St. Augustme Trmldad (J. A Speme)
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’_["hg: tarp* is w1clely own 1ts tuberous roots are l'lCh in s‘tarch and like
£, &

Egypt,
i:_slands
comme

__potatoes, can be boiled, baked, roasted, or fried in oil. However, only in

the Phlhppmes Hawaii, and certain’ other. Pacnﬁc- ‘and Caribbean _
is ..the 4aro a commercial crop With increased’ “research and.-
teialization in the rest of the tropics, tato, with its exceptional yields

* and year-round production, could help overcome food shortages. It has

particular potential for marshy, waterlogged regions and for coastal and
salinifiéd regions (because some cultivars are hlgh.ly salt tolerant).

Urldq
around
* substity

it Both corm and cormels are eaten. They -aré often used as rice

mealy 4nd has 2 delicate, nutty flavor, a flour similar to potato flour can be

. produc

Low in protein and fat] faro is essentially ; carbohdeate food
Nutntlonally it compares favorably wath other root crops—cassava yams

= o

as old cocoyam, dasheen, malanga, tania, tanier, ,tanyﬂ.h, elephant,ear."zf\?gmily.: Aracé;ae. '

N

ke

2

o

'rground taro usually has one.central corm and 6-20 Spherrcal conhels -
tes in Pamflc and Asian countries. From the flesh, which is usually

ed for soups, ‘biscuits, bread, beverages, and puddmgs Easily digested, ~
taro starch can be used in baby foods, hypoallergemc foods, and as a cereal
~ substitite in diets for victims of celiac disease. In Hawaii, taro is made into ‘_‘
poi-a paste made from boiled, mashed corms fermerlted a dﬁy or SO. It is also
sliced and fried into taro ChlpS i :

L

- ¥Colocasia esculenta (L.) Sthott (sometithes called Colocasia am‘.iq.upmm'.) Also .kﬁ;owh



Taro corm surtounded by the edible mhers The vanety shown here is the d.;sheen )
(U S Dep,irtment of Agru.u[ture}

[

: _ : R

[rish pOtdtO SWeet potato— and with cereal-crops, espec1ally rice. It is a good

source of mmerals calcium, phosphorus, and vitamins A’ and B. Taro leaves

_ ~and petxoles can be cookéd and eaten like spinach. They provide protem !
S calcmm phospht‘}rus iron, potassium, and vitamins A, B, and C.
~ ~""Taros are adapted to ﬂooded envuonments and, like rige, can be grown in

- paddy culture.’ Under paddy they are grown in ali soil, types They grow
rapidly if fertdlty and water levels are maintained; the corms mature 6 18'

, months after plﬁntmg - S '
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_’l'.a-xb*);a.t'd_‘cq, ."I\\;ester_n- Samoas Heré the crop -is‘ being ‘grown _under clrj‘-land con@ifio:1s.
(D, L. Plucknett} .~ - : ' = :
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In marshy areas such as this in ‘Hawaii, t_am"'fis grown like rice under flooded paddy
conditions. (B L. Plucknetty -~ - - . S B
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UL Taro can also be growri in dry, upland areas if water is prov1ded by .
er1gat10n or by rainfall (mulching -may be needed to m@mtam high soil
moisture). Grown “diy” the besj results are obtained.on deep, well-drained,
friable {particularly alluvial) loams. : " : _
The plant responds well to. mtenswe agrlculture land preparation,
BT plantmg, and harvesting can take’ pface during all seasons. A field may often
have taro plants in various stages of maturlty zmcl the grower can also sell
'them year-round-as they maturg,, - -
After harvest the tubers cal
.-vanety _ - _ ‘ -
~ In Hawaij taros have a high and profitable yield. In the island of Kauai, .
2.14 million kg of corms have been produced from only 69 ha. In 1969, the
prices paid for raw corms ranged from 17 to- 20 cents/kg. From an average
yield.of 22,400 kgfha the gross income per ha was -almost $4,000.*
Several taro types, characterized by numerous, symmetrical, smaller tubers-
0o called dasheen,s, are grown’in dry-land agrlcultqre Although popular in China,
' -Japan and :among Asians throughout the tropics, dasheens are _lagely
neglected plants. With high yields,-high nutntlve value, and superior Keeping
"quality, they have great unrealized potentml Grown either rain fed or =,
irrigated, dasheens mature more rapidly thaz paddy-grown taro-—-an -yield I?
less. They grow best i in loose, water-retentive, clay-soils. Usually pl*anted at '
. the beginning of the “rainy season, they dan, if carefully managed be -
produceq year-round. Dasheen shoots are highly prized by the Iapanese\and
1fcanned they offer troplcal countrles a good xport poientlal ' .

sto‘red for up ’i_o 3 months, dependi.ng on

.l ch-_

I I . I : . -h‘ "- f_ ‘.-
. LIMITAT‘IONS AND SPECIAL REQ}J‘IREMENTS

5 s

Transm.rtmg taro root germ plasm throughth the world is dangerous lt can =

-spread phytopathogens which severely decr ase yield, .to new areas.'For ~ ®

S example, the virus diseases and the taro ieaf yI»
Klfkaldy, that transmlts them, ~oceur in Ne_

. hours of work in muddy, ﬂoodegt 1elds (ionsequently its product:on is s
- decreasmg i : : : -
With all’ the varlatlon avallable/ it ts essc'ntlal to select the dpproprmle :
* variety for the-specific locatlon For optmhum results taros requn'e ‘hoot,
humtd conditions, wit}; edagy average tempratures of 21-27°G. In more
- temperate areas, or at h;gh altitudes, there ust be ,a;‘e-? month frost- free
period: g I

" "‘Plucknctt and de la Pena 1§?l See Sclected Readllngs

i
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Water control is absolutely necessary. Upland taros and dasheens, requirg -
well-distributed, year-round ramfall Aor. substitute 1rr1gatlon) and -a *long
I growmg season. - : :

- If stored, corms musi be kept dry ‘and mjury free. Dasheens can be stored
at 10°C for up to 6 months. In Egypt taros are stored at 7°C for more than3 =
months at’a time. Solomonslands taro corms cannot be stored; decay begms
within a week of harvest. .

¥

- i

«_RESEARCH NEEDS"’?if'--‘--;,-.\\ R

'Phytopathogens such as’ dasheen mosaic_virus are widespread among taro.
'Removmg the pathogens will give. an megdmte increase in yield. Repro-
“ducing taro by planting corms and corniels al§o-transmits’ the infection, but

" two_ avenues promise .to ~produce virus-free plams tlSSUC cultu’re and *

: reproductlon via seeds. Taro tissue culture has been successfully accompllshed
“in Hawaii and. offers lope for clearing cultivars of viruses. Though taro will
.ﬂower,, dnd.set seed, there has never been a breeding program either forf
removing pathogens or for genetic improvement. Once pathoger-free taro is
Peeling taro, waé{em ,
 Samoa. (D. L.
Plucknett)
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obtamed a certlflcatton program ‘and strict quarantine w1JI be requued to -
maintain it.- S kS ' -
© In Hawaii; taro and dasheen vahettes are well known, and production
techmques well developed. The - U.S. organizations “that” fund technical
asdisténce should support efforts to distribute varieties and disseminate
information’ abogt taros and. dasheens throughout the tropics. .
~ Taro production ntust be modernizedsmechanization, crop 'i’nanagement
‘ systerns ‘and ﬁeed control are the most‘trl}thj needs. Mechanization in the
paddy envnronment offers engineers a great challenge. Mechanical methods *
_ for planting taro are badly needed. Plantmg on ridges is a pOSStbthty (if also
simplifies"water control and harvesting). Mechamcal harvesting is even more
challenging. Ultimately it may prove necessary to drain and dry the fields
before ‘mechanical harvest Adapting small, hand-propelled rice cultivators has
brought some. progress in mechanization to Hawaii.* Upland taro mechaniza-
-tion is in its early,stages, but it can be done (on a plantation scale) usmg
- moc‘uﬁed tomato transplanters and pof‘:‘tto diggers. :
' ‘Research on virus diseases of taro is critical. The virulenf virus in ~New
Britain and the Solomon Islands ‘is under study (at Malaita; see “Résearch -
. Contacts) but mcreased support and effort is essential to prevent its spread
e

~tonew areas : ‘ . -

The. pathogens respon31ble for decay of stdred corms have been 1dent1f1ed
Tesearch is needed on the use of fung1<:1des and other methods 1o combat *
- them. : - . o .
~ The development of. processed taro fooo products that could’ be used in
hypoallergemc specialty foods would stimulate interest in-the crop. .,

‘Basic botanic and agronomic knowledge of dasheens is madequate Much -
more. research is warranted. Collection and evaluation of dasheen varieties _
would be an u'nportant first step Cultivars must Be collected and, eonserved
to preven hEII loss R ¥

~

o
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‘Agncultural Research and Education Center, University of Flonda 18%5 SW 280 St
Homestead, Florlda 33030 USA {R. B. Volin} :
Coconut Industry Board, P.O. Box 204, Kingston 10, Jamaica, West Indles (A I Dabek)
. Department of Plant Pathology, University of Flonda Gameswlle,-Flonda 32611 USA
(F. W. Zettler)
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. Islands (G. V. H. Jackson and J. Roni)
Intematlonal Institute of Tropical’ Agnculture PRONAM B P 11635 Kinshasa 1, .
. Zairs (H. C. Ezumiah}- e .
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Kazonivia‘Research Station, Nausori,sFiji (P. Sivan) T

e Lyon Arboretum, University of Hawaii, Honolulu, Hawaii 96822, USA. Tl .

DL Plucknett Deputy Dirgctor; Board for lﬁternauonal Fbod and Agnculture Devel—
. opment, AID, Washington, D.C. 20523, USA -
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- The attractive shrubs; 3 5 m. tall, ﬂEre often seen as, h‘edges in Mexlco and
Jonduras. Native: chaya 'fgrows__m pckets or. open forest (often in rocky
to 1 “There are twa wm‘ls Cnidoscolus

.~ Rica; Cridoscolys, chiayamansa is grown. as a hedge or dooryard plant’ i the
Yucatan peningtla of Mexico. and in Britisi Hofiduras, E'mdosco:‘us chay-
. griansa. is occas'io‘ﬁﬁllji'g_ra@”ﬁ' in Florida and Cuba, but seems: not to ‘have
~been dlssemmated to othertegions. * J 4 :
PR J Chaya s young shioots- and tender’ eaves are cooked and eaten 11ke Spmach
E eportedly they are hxgh in' protain,” calcxum, -iron, carotene thiaming,
ERN fﬁboﬂavm niacin, and ascor/dlc actde} They are probably: smtable for canning
- 5 _re'ezmg for local and export mark‘ ets, buf this Ras 7 fiot yet: be\en atternpted.
- ‘L - So._fay’ chaya appears free” of £ the pests and diseases that plague green
L f*gard‘en vegetablestm troplcal chmate an important ecofiomic and ecological
: ! advantage However; hom Worms Jan rapldly defohate 1t (but‘ the p]ant<
] qmckly recoverﬁnelr 1eav¢s) ah - X
j f - Chaya/ is. c§vslophagated from stem. asuttmgs and woody "stem sectlon'
r

germmate readily Edlble greenery is |produced within' 2 or 3 months. BecauS(
of T the softness af the woad, the plant is easily prufed and maintained withir
TR "__reacj'lrof the “grotnd. . The plants tolerate. heavy ramfall and. respond witt
ST B luxiirious grorwth Drought 1s also tolerated and plants recover we]l when th

o

R _'";;'_,"ram retums _'! S o Ce e
|

| “nidogcolus chayamansa McVaugh and Cnidoscolus aconitifolius. Also known as trec
'. $pinach. Family; Euxahézrlbiacea‘c.- SN I S

R
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v

lsreahly plll(.kt.d chaya leave\ Bctcrc being l.dtLI'l llu,y are-boiled in waltr uﬁd becom_e-
tender, but chewy, (J. Morton) =~ I

. N ' ' ' S S

LIMITATIONS AND SPEC[AL REQUIREMENTS

»’

:1 . - -
. The hortu,ulture of chaya has ncvu been studled o < o
- The" plants vary’ from smooth to imnv, und the hd]rv pld]llS shng like-
nettles, so that harvesters must wear ‘gloves. Thestinging’ disappew; with
. cooking. Cultivdted- plants are almadt free of stinging hairs; it is likely ‘that
this is the result of long years of selection by the harvesters.
Chaya must be ‘cooked before gating: the fresh leaves contam toxic
hydrocyamc glyws’ldes but cookmg inactivates them. -




... Chaya grows p[Odlg‘lOUSly and- can reach a helghf of mote than s:xi’eet ﬂus smgle pfant
w"’is }u;;t three ycars old {F Martm)., ' i {

—

RESEARCH NEEDS SR STl

Experlmenta] plantmgs of cuttmgs of C'mdoscofus éhayamansa (the les& halr?\
" of the two species) should be estabhshed and those plants selected that have .
a minimum of hairs and contain a. minimurm:pHf hydrocya?nc glycosides.
Bioassays should be undertaken to verify ‘the- apparent wholésemeness of
this vegetable—special attention should be pald\to the Oxins. - P
Trial plantings should be made-to determine yield per hectare, iabor
requirements, ‘and. other factors bearglg on the Feamblhty of commercnal

production. T
_ Jnvesnganons should be -made .into the potentlal Mocéssmg and
' marketmg the product—fresh, canned, or quick-frozen, S

‘ Cuttings should be dlstnbu{cd for testmg n tlo“‘{cal areas. out31 'e= ;i
- native home .
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48 T UNDEREXPLOITED TROPlCAL‘PLANTs

_Foad Research 14(2): 144-64

1950. Pfantas Ahmenncws y Plant dve Condimento que Fiven en
Yucaran lnst'_uto ecmco Agncola Henequenero enda Me,;clco pp 101~4‘

."Souza—Novelo.« N

"~ Calle 31- No 144 Cal. Nueva Aleman, Merldal Yuéatan Mexwo (P. Vﬂlanueva P)
Mayag_iiez ' tmlte of Ttopical Agriculture; Mayaguez Puerto Rito 00708
Oficina de | éertica, Edificig, “Centroamericana,” 7A, Avenida 7-78, Zona 4,
- Oficina 505, Guatem Guatemala Cent:ra.l America (J. Colma Campollo)
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There is an mcreasmg market throughout the world for expenswe exotxc,
foods: an example fis the growing- demand for,_!paim hearts.* ~A. tropical -

th :

dehcacy, palm hcap& are -the growing tips of paJ;n trges Reminiscent of

- artichoke hearts, they may be added to salads, sefved'=
“'to “enthance the flavbr of other vegetagges Although the emand for
" hearts is larger than the supply, little awarefess f their commerg,lai\pbt t1a1
~exists outside Brazil and Costa Rica. "~ - = R RS
“World consumptfon iricreases daily, Brazil’s abundance of wild paheras
\long ‘been utilized{ but rising demand is threaterung their extinction: to
\ obtain the heart, th tree must be killed. = " A ; N

»

: ltwatlon of alm trees for palm hearts is ]ong overdue Cultlvation'

_vegetable, or used -

»
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'Many palms can be used as a source of hearts of palm. This is Eurerpe edulis, which, in

Brazil, is widely harvested for this purpose. The: “heart™ is inside the smooth portien of

' -F?e stem, visible here bétw‘eqn the fruit clusters and the leaves. (W . H. Hodge)

{he thinning wﬂd stands provide. economlc mcgntwes for plantation culture.
11 Brazil, replantmg is already mandatory v!‘gnd CUlth&thn s bemg
ﬁncouraged '

The palm heart is a cylmdncal bundle of leaf bases. The heart may. be.

o . several inches in diameter and several feet long. Its composmon and food
- value is similar .to that of cabbage (Brassica). ' :

{ The p0351b111t1es of establlshmg palm hearts as‘a plantatlon Crop are. good
Fast growing palms, well suited, for this purpose, are recognized, and other
potenna] spegies are abundant.. A few, such as pepbaye (Guilieltma gasipaes;, ,

' see page 73), produgé several stems emerging from a common foot cluster, so

a

that only one stem, not a whole plant, is sacrificed to harvest the heart.
| In the past,’ pﬁﬂm hearis haye-been harvested entirely from wild specimens

“of! canned palm ‘hearts .for ‘the. North Amierican ‘market. Brazilian ,assal
palms (Euterpe edulis Mart.), both wild and cultwated have been a source of -
paﬂm hearfs since the mld 19605 In the past few years in Costa R]Cﬂ,»pe_]lpayc

.

of Euterpe, Prestoea, Guzhelma, Roystonea, Sabal, Acrocomia, and other .
palms in tropical America and the West Indies. Brazil is. the principal suppher
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'The heurt of a palm. (R. W. Read). . =

h

-palm has been set oul in plantatlons for the produ&.tlon of palm hearts. When
the seedlings are 3% years old;-the hearts are harvested and canfed. t is
reported ' that other potential commercial ‘palms are “Sabal spp.. b:,trerpe
oz’er_qcegﬂ.Mart.,' Carvota spp.. and the coconut palm Cocos mucifera L

o i
A

« .




Canned t‘iearfs‘f.’of ;iahl'n are wideij«_ 'éxf_sorteg‘ (W. H. Hodge) Lo

) .. !' . 1 . . St

Eurerpe and pejlbaye are, common in hurmd tropical forests of South
Amenca Euterpe also grows in the West Indies, while coconut thrives on
troplcal coasts and nelghbormg inland regions of the northern and southern
herrnspheres Ca}yota spp. are common in forests at low and medium eleva-
“tions in the Philippines and thrOUghout Southeast Asia. Other genera known
~for the. wholesomeness and palatablllty of their hearts are Astrocaryum
Genonoma Hyospathe Irzarrea Prestoes, Socrates and® Welfia. °

R 1 - »

‘L”[:MITATIONS AND SPECIAL REQU‘IRE}&ENTS e

Not all species of palms have edlbie hearts Some are blttehﬁough and-
some 1riay actually be toxic (for example, the heart of Orania species). Some
“hearts are very difficult to reinove. Coconut palms are subject to serious

R
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dlseases (such as letha.l yellowmg) and it is not known what effect such
diseases would have on the quahty of the termmal bud at the time of harvest ‘

po : r

i + Lo : A

| RESEARCHNEEDS . ”

THe ﬁrst requuement is to collect as many promlsmg species as pOSSIble in
_' order to select: palms appmpnate for use as a palm-heart plantation crop.
Tnal plantmgs should be made to determine if any can Surpass the current
commercml palm heart sources, | :

Studies of the botanical, agronormc "and economic asPects of palms as raw
matenal for palm hearts are essential. Surveys should be made of existing
palm heart plant: tions to note the present procedures and possibilities for
unprovemcnt Research is needed to clarify the details of productmty. 1abor
: requuements and “econormc return to grower, and processor. T

£
!
\.

i oo L, N R
: 'Selected Readihgs S
Camacho, E and I Sorla V. 1970. Palrruto de pejibaye. Pror'eedmgs Trop:ca! Regmnaf
American Society of Horticulture Science, 14:122-32,
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. Ledo, Marilene, and M. Cardoso. 1974, Instrucdes para a ‘Cultura do Palwiiteiro (Euterpe
* edulis), Superintendencia do Desenvolv:mento do Llloral Paulista, Instituto Agro-
nomico de Carnpmas Sae Paulo, Brazil. : :
“See addltlong;l Ieferences on piges 76 '.-'7
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RESBal'Cﬁ Contacts and Germ P]asm fSupply
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' Bauley Hortonum Comell Umversjty, lthaca, New York 14853 USA (H. E. Moore)

Depﬁrtment of Botany, Smlthsoman [nstltutlon, Washmgton, D.C. 20560 USA (R. W,
“Read) S . _

Dn’gjm’ Botamcal Survey of 1nd1a P.0.- Botamc Garden Howiah, 711 103 India

HetiMario Ba.rbosa Rodngues, Aven. Marcos Konder 800, 88306’ Itajal Santa Catarma

Brazﬂ .
Jarchn Botamco gdel Valle Apartado aereo 5660 Cali, Colombla {v. M. Patmo Dn:ector)
-Las Cruces Tropxcal Botanical Garden, San Vito de Iav.n Gosta Rica, C.A. (R. G. Wilson)
. lerary a,nd Terminal Services, Céntro Interamencanoede Docurnentacmn € lnformacmn
Agncola TumaIba, Costa Rica - : : :
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_GroWn throughout the  Asian tropics, the wax gourd* is little known

elsewhere. Its melon-like fruit has a thick flesh that-is white, crlsp, and juicy.

B An OUISIaﬂﬂll'lg feature is its resmtance IO spouage t'reservea from a[IECK 0[

microorganisms by its. waxy coatmg, ‘the fruit can be stored w1thout

’ .:"refrlgeratlon for as long as a year. The plantsare prolific, rapid growers (over
a 4-day period one shoot grew an-average of 2.3 cm every 3 hoursT). Three |

or four crops can be produced each year. The wax gourd is now grown mamly

db a. IlUUbBﬂUIU Ll'Up, but Llle ITIdl'Kel LUUIU 06 gIEde BXPd.I'I(.IB(I ll [13.5

N 'mportant potent1al as a new \regetable for large areas of Latin America and
- Affica. . _ i

“The fruit can - be. consumed durmg various stages of matunty The_ '

"':mxld-ﬂavored easily dxgested flesh may be-used as a cucumber substitute, a -
“cooked vegetable, or food exfender. The Chinese=use it in soup. In India and

:Cuba a p0pular sweet is made by cookmg the pulp in syrup..

’ ;-

- The fruit- congajpns 96 percent water, 0.4 percent protein, 0 ] percent fat,

e :3 2 percent carbohydrate, and 0.3 perceht mineral matter. There are two
- distinct types: -round and elongated Hau'y when young, they grow to

immense proportions. They may measure as much as 2 m'longand 1 m in
diameter, and weigh up to 35 kg. The thin, tough skin is coated with white,

~ ~chalky wax. (Some var1et1es have minute hairs even when mature.) Thé pulp
~ has many flat, oval, light-] browrf seeds ‘up to 2.5 em long, which can be fried -

and eaten (like pumpk_m seeds) Theyr a]so yleld_ a pale yellow oil, Wthh has
not been studied. > = - s e
 Young leaves, ﬂower buds, and vine tips are boﬂed- and'eaten as greens
_The plant, ¥n_annual, creeping vine, resembles a° pumpkin vine. It is
reportedly easier, To grow tham any other cucurblt (pumpkm squash, melor, -

1 etc.): - Usually planted on mounds or ridges; the fruit is harvested inless than 5 -
... months; in Sri Lanka, seeds : sown in the rainy season produce wax gourds in 2"
- months. The plants can be grown on airellls but since ‘the heavy, succulent

_'frult needs strong supports, the plants are sometimes grown over roofs-and -
- trees. In China the seed is planted on the banks of vdlage ponds, and the _

" " plants grow over a bamboo framework erected-over water. -This method
_prowdes ébundant water for the plant, and the’ framework over the water
‘ _-'pemnts the land to be used for ot];uer purposes S

. *Benmcesa h:splde (Thumb) Cogn (B cenfem Sav1) A]so known as white gourd

“ash-gourd, and petha. Family: Cucirbitaceae.

- {Herklots; G. A. C. 1972. See Selected Rgadings.
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The wax gourd is relatively drought tolerant In Indla the furrows are =

" flooded at “weekly intervals during the dry season, but not during the rainy

season uiness-there has been: no precipitation for 10 or 12 days. {-

" The seeds remain viable for 10 years and germinate in 1 or 2! ‘weeks. Pest

- ahd drsease problems are minimal. Young fruit is’protected by its halry cover,
' maturmg frmt by 1ts waxy coat.r . . j

\-" . . . ] ) !

LIMITAT,IONS AND SPECIAL REQUIREMENTS / _

‘The wax’ gourd is an ideal food for those with excess weight or digestive.
- problems. Its only handicap is its mild taste: Those accustonjed to richer fare
“.may not like it without the addition of seasonings. ot other vegetables or
: _frults of strong flavor. It is similar in ﬂavor ‘and texture to the chayote
 (Sechium edule).. ) ' :

. Wax gourds grow best in medllim dry lowlands. They do not grow well in -
- thh ramfall areas.-

o . e Lo e

R'ESE;ARCH_-N'EEDS.;' EE

I\fhmma] research is needed to extend the use of wax gourds. The pnmary
'need is to acquaint farmers and consumers with its possibilities.
;Epod ‘technology stuches to develop its market potent:al could help its
introduction to new areas. - : D e
fiornmercra] seed sources are needed '

Selected Readmgs

Agmbotn B. N. 1948. Petha—lts cultlvanon and economic uses. I & n Indwn Food-

- % Packer., 2(2): 9 10; and 2(12):17-18. - < - + "

'!-ferklots G. A. C. 1972, Vegetables in Sourh Fast Asm Ha.fner Press, Macmi\lan

> Publishing Co., Inc., ‘New York.

‘Morton, 4. F. 197%. The wax gourd—a yea.r-round Flonda vegetable w1ﬂ1
- keeping quahty Proceedings of Florida Stafe Horticulture Sacrery 84:104-9..

' Srivastava, V. K., and S. C. P. Sachan. 1969 Grow aqh—gourd the. efﬁclent way !ndran
Horrrculrure 14(1):13- % : : .

e . . - . I
. i

Research Contacts and Germ Plasm Supply

‘Tropi- Pak 3664 N.W. 48th St., Miami, Flonda 33 142, USA (D Murasakl)
E. R. Witt, 1037 Brock St., Corpus Christi, Texas 78412, USA - '
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WINGED BEAN

S
LIS

-ﬂ.—_—-_——u'—w-'---The wmged bean*t is a troplcal legume with a mulhtude of exceptlona]ly- "

large nitrogen-fixing nodules. 1t'produces seeds, pods, and leaves (all edjble by -
" humans or livestock) with unusually high protein levels; tuberous-roots w1th
exceptronal amounts of protein; and an edible seed oil. o
The winged bean has important potential for small-scale farmers: lt is a
_fast-growmg perennial that is partlcularly valuable because it grows in the wet
.tropics where protein-deficiency in human diets is not only great but drffrcult
‘to remedy. Winged bean seeds njval soybeans in oil and protein content, and
the plant has the added advantages of protein-rich roots and edible foliage.
Though relatively unknown, this multipurpose legume appeats to meet -
many dietary needs of the troprcs It is grown in quantrty only in Papua New -
“Guinea and Southeast Asia.
‘A twining vine, it grows to over 3 m when supported The pods have four
longitudinal jagged “wings” and they contain up to 20 seeds, each, weighing
“:about 3 gm. The smooth, shiny seeds may be white, brown, black or mottled.
‘The rpots are numerous: they grow honzontally at shallow depth and become :
thick and tuberous about -2 months after planting. Excellent nodulation
-wrthout need for moculatlon has occurred wherever the crop is grown, even
- on-sites cleared from virgin forest. Individual winged bean plants may carry
™ over 600 nodules, and the fresh werght of the large nodu]es can reach 0.85

- - tons/ha.f

Neither pests nhor djsease appeat to be a serious threat., Nor do soil -

-+ requirements appear to be demanding. nged bean crops have always been’

-grown in regro'ns having fairly heavy rainfall. The lower limit has not been

established. The plant thrlves in reglons wrth an ‘annual rainfall of 250 cm or

‘more.

. The. wmged bean is cultivated largely for 1ts young, tender pods which are
shced and . cooked much like green beans. Pods are picked beginning 10
weeks after SOng, and .the plant contmues" to hear pods indefinitely. The

' young leaves and shoots may also be eaten as a teafy yegetable .
~ Unripe ‘'seeds can be used in soups. Ripe seeds are roasted and eaten like
peanuts. The nutritive valu¢ of the ripe, dry ‘seeds is very close to that of -

_ o1 g '

- *Psophocarpus rerragonolobus (L) DC Also known as four-angled bean, Goa bean, i
asparagus pea. Family: Leguminosde,

“{The exceptional promise of this plant is detarled in a compamon publication, The
Winged Bean:-A High Protem Crop for the Tropics, a\rﬁrlable withaut cha.rge To' order' .

R see page 188,

;tMasefleld. 1961 See Selected Readmgs
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14{ Papua New Guinea wifiged beans aré grown: o'ﬁ stakes for pods and seeds (back-

ground} and grown unstaked for tubers’ ‘arid as a ground cover (foreground) ‘The,

plant grovs \ngorously, forming dense masses of vegetatlon Prostrate plants se],clom~_"'_

SRR fl(:m.ner.h but staked p!ants flower and “bear coy;ous froit. (N D. VJetmeyer) A

so,,yheahs (34 percent protem and 18 percent otl"‘) The protem is hlg.h in -

s

© lysine—8 percent of the total amino-acid content (without. tryptophan). More |
- than 60. percent of the’ fatty acids in the oil are unsaturated. The seeds are

-rich in t000pherol ‘an antioxidant that Jncreases vitamin A use in the human
_bddy (vitamin A deficiency is common in “Tany tropical regions). -

The winged bean may have high yield potent?ai\'g&elds of about 2.5 tons of _'

' seed}ha have been’ reported'!‘ 1‘f this is confirmed as2 fair average the wmged .

bean wﬂl be among the top-yielding tropical grain legumes.

. * The um:nature tubérous roots are eaten like potatoes. They are reported to
~ contain over 20 percent ‘protein’ (d.ry we1ght basis). An edible tropical root

> crop with such hlgh protein ‘content could be of J.mrnense help in reducing
. protein malnutrltlon partxcularly since wmged beans grow well in the regions

where inhabitants already" hve,,on low protem 00t crops such. as cassava:

Perhaps after harvestmg the crop. for podsy seeds, or roots, the haulm ean -

©be fed.to’ animals. It is reportedly. palatable to livestock.§ Like all other parts

. of the wmged beaﬁ the fohage has a remarkably hlgh protem uontent

ol . _ -
P -
o

L L']MITAT'I(I)INS; AND spizcm; KEQ_UIRéiMENTS

1

o :'

"'Winged bean vaneties now cultivated for pods and seeds must bé grown on,

s stakes Thls—and the fact that-all pods do not npen sunultaneously restncts

' *Pospasﬂ et a! 1971 See Selected Readmg.,
o T.Hnd Nf : . . ';¢ . . - ) . 5.

L L a . El



°

e

%

are R K - - . o

. + - . T B o . @ .

Small charcoal- blackenad wmged bean tubars cooked m}wl ashes by hlghla.nd tribesmen

in.Papua New Guinea. The tubers S:s_ontam fen or twenty ‘times the protein of other rodt.
&Iops. AN. D Vletfﬁeyer)

o . - &
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their Ase 1o the small (or village) farmer The wmgeg bean ca.rmot yet be
considered for mass commercial plantmg ! - .

Because of antinutrition ‘factors, mature winged bean seeds must first be

" cooked before they can be used for human consumptxbn *[ThlS phenomenon

is common to several other leguminous seeds, mcludm$ soybeans Immature

- seeds can be gaten raw without ill effects. ' \

The cllmatlc requnement& of t.he wmged bean haveinot been studled in
apt TN

RESEARGHNEEDS T U
: A detaﬂed analysis. of wmged bean. research needs appears m\the companlon
report The ngdﬁ Bean A Hzgh-Pmtem C'rop for the. Tropics tSee page -
187. o

Because seed sources are scarce, the varietal composmpn is vutuaﬂy E

T

_ 'jeunkrlown It will be necessary to collect several varieties, especially in
- Southeast Asia; to propagate’ them; and to run comparative frials (with seed

froin various sources) in the ‘wet tropics of Africa, Latin Amerlca and Asia.
The chief obstacle to the further 1nvest1gat10n of the crop is the difficulty
in obtainigg seed. There is little avaﬂable because there Has never been a need -

~ for it in -quantity. Seed - supphes must. be 1nereased beforg ‘large-scale
- experiments -can be undertaken The best seed  available ‘must bi‘:used a

random selection may lead to un]usnflably poor regults

) Variations in pod length and” number. ‘of seeds. per pod shou]d be
~ considered when seeking high- yielding varieties. 'I'here ‘may also be genetic
variation in root yield, or in foliage yleld and eomposmon Only’ eompa.ratwe

_tnals can provide definitive answers. .~
~ -The pheno]ogy of different varieties should be studled for use in breeding
prograrnﬁ aimed at’ producmg hlgh-yleldmg types w1th umfofrn time of

ﬂowermg and seed maturation,’ ' -

Research is -needed’to” fmd agronomic. practlces dlimatic cond1t1on
sonl condmons that give optifium yields. .
The relative yield of pods and -seeds from supported and uneupp rted
' ?should be explored. It would'be. useful to investigate the pos.51b1]1Z of
g first a seed c;op and then a root crop, maintaining reasanable

, and

br both. » :
he wmged bean’s abfhty to, enhance soil fert:.hty for sul sequent crops is

4
X

; *‘Crey?ost and Lemane 192 _ﬂ Se'e Selected Readings. *
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ZPossible toxicants and antinutrition factors in the mature seeds riced
analysis and defailed study. Research should also include an amino acid assay
an{ an investigation into thé dverall nutritional value of the roots. :

Other major research needs include: | .o ' ’

» Determining dlgestlblhty of protem at dlfferent stages of development

of feaves, stems, pods, etc.; . :
« [nvestigating seed physiology and ‘the germination and storage of seeds;
» Developing ways to prepare the dry beans and.roots;and =~ -
. Studymg the plant § palat‘abﬂlty and value for lwestock

 Selected Readmgs R o

,

Hymowltz R.; and J. Boyd 1977 Origin, Lt]mobotany and J[.,llt.l.l|[lli.1| pmuuml of llu .

winged bean—Psophocarpus tetragonolobus. Economic Botwiy. 3111 80-8,

‘-Khan T.'N., J. C. Bohn, and R. A. Stevenson. 1977, Winped Beanx Cultivation in P1pu|

f NewGumea World Crops. 29(5):208-14. :

_ Masef‘eld G. B 1973, Psophocwpus rerragonoigbus -a crop with a futuee? Field Crop

©° Abstracts. 26(4):187-60" - 7 - v

Nalmnal -‘Atademy of Sciences. 1975. Thf Winged Beau ;l Hfgh Prmem (,rup far tie.
Tropics. National Academy, of Scu-:ncu; Washington, D.C. 43 pp.

Pmplsﬂ I*., & K. Karikar, and ioF Boamah Mensah. 1971. lnw.sm_.mom of winged bean
mGham World. Cr’ops 23 2604 ' » . . .

- Winged beans aré commcmly seen ui vegetable ma.tkets in Thalland They are wldelY used
in soups, chow mein, and other tradltlonal dishes. (N D. Vletmeyer) "

SN
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., . Purseglove, J. W. 1'968 Trop:ca! Crops: Dubrvie‘dbns Vol. 1, Joﬁn Wiley. Ne“ York. o
o -The Winged Bean Fiyer-_,A new;[elte.r devoted solély to-this plant, and the’ progress of re-
: ' search ohn if, Js‘available froni”Prof. Russ Stephenson, Deparfment- of Agm.ulturu\

! ' Umvemty of Papua New Gl.h-rled Umversuy Papua New Guinea, - \
. . . - . . . ) . .--;r . . . K

v TR © Tia .o . . » - £

o . - o £
* - Research qutactg and Germ_ Plasm Supply :fr '~
e b - : o,
Agrlcultuml Ruscarch Sl'mon‘ Unwersnty of Ghana, P.O.. I30\ 43 l\ZldL (Jhdﬂﬂ (S'K. - r.
_ , ‘Karikari) ' % * AN o
e, Centro Internacional de Agricultura Tl‘OplLEll Apartddo derm 67- ]3 Calj, ‘TOIO]'nbld
(K. O. Racliie) _ \ "
Department of Agriculture, South Perth 6151, Anstralia (T.N. I(han)‘ ,"'.' =l I .
[ Department of Agriculture, University of Papua Net Guinea, P.O.. Unwersny, Papua
- ew Guinea (R. Stcphcnmnﬂ ‘L

Mayaguez Institute of Tropical Agrll.uiture Mayagliez, Puerto Rico 00708 {F Mal;,tm)
National Academy of Sciences, 2101 Const:tutmn Ave., Washington, D.C. 204[8 USA

“ o7 (N. D, Vietmeyer) .
Spec:1al Programs, The Asia [Foundation, P 0. Box 3223 San l rancisco, California 913!9 L

USA (L. Lazaroff, Director) - / o
" University of Florida, Agriculture and Research Station, 18905 S.W. 280 Street, Home- , ./
stead, Florida 33031, USA (A. A .Duncan) e ® T
_ -An updated list of research. conlacts can be found in the anged Bean F‘h*er see Selet.ted ' -
’ Readings. : . : - '
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Yy Altliough the durlan* is, grown onl'ye in Malaysia, ‘Indonesia, southe'rn _
" Thailand, 'and the Ph].hppmes it is one_of . the best known. and most
controversial &f all fruits. Though there aré many places in the West Indies, .
tropical America, Africa, and Oceania where it should grow well, the durian is

: Jmportant only to Sputheast Asia. It has received no research attention and
today our knowledge of durfan is vr,rtually the same as when, in the 15th

“century, it was first-observed by Eumpeans
. Though: Malays and other people in the Far East are very partral to it, the
fruit has met withi a mixed receptron from Europeans. Many are repelled by
its strong, drsagreeable odor, but-others quickly become extremely fond of it.
“The taste, difficult to descrrbe, is sweet,-aro trc, and per@ent The odor

) has been referred to as “a mixture of old cheese and onions flavored with

_ turpentme or as *‘custard passed through a sewer > But durian enthusiasts’

“dre not bothered by the odor; the: 19th-cenfury British naturalist, Alfred |

. Russel Wallace, considered that “‘it was worth a Journey to the East, if only to .

. taste- of its fruit>f

~ The huge fruit vary from sphencal to oval andmay grow as large as 30 cm .

" Jong amd 15 ¢m in dizmeter and weigh up to.20 kg each. Their hard, thick

. skins*are covered with sharp. prickles: The interior is divided into five cells,
‘each containing up, to four seeds e,nveloped in a fu-m, cream-colored pulp.
Nutrrtlonally, the fruit is an' impartant source of carbohydrate fat and
vitamins, and -contains’ some 'protein. .

Durran can be prepared in various ways Tfre npe pulp is cornmonly eaten
ﬁ‘esh or it can be preserved for use in 1ce cream candy, or other sweets, The

v

@

*Durro zrbethmus Murr and related species. Family: Bombadageae.
' _tHe alsg descnbed it 28 “a rich- t;utter-l.lke custard hlghly_ ﬂa:vourecl with almonds, but«
_mtermmgled wrih it -come wafts. of lavour that -call to,mind cream- cheese, onion
“sauce, b:own-sher:y, antt other mcong;rumes Then there is  rich glutinous sinoothness -
- in the, pulp whrch nothing - else possesses; but which adds to its-delitacy. It is neither-
acid . nor sweet nor _]UIC}', yet one feels the want. of none of Ihese qualities for it

" s perfegt as. rt is.”
I .

Y
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pulp of unripe frult rnay be used ‘as avegetable When cooked the seed is also E
~edible: : -
Wild. annnals part1cularly elephants t1ger.s and monkeys are very'
.+ attracted to the frult Harvesters build shelters. beneath wﬂd dunan trees so
they can get to the fruit before the animals. - Lo
There are at least five species of durian, but oily one is well known: T!}e_,“
“others, all potentially important - -species, are, virtually unknown, even m '
MaIaysm Several have edlble fruits said to taste as good- as (or better than)
the common durian. The specles are: .
* & Durio zibethinus Murrs. (thefcomrnon 1dur1an) Dlstrlbutlon wldespread
throughout Southeast Asia. Haphazardly cultivated or semiwild. ;o
- » Durjo kutejensis Bece. Distribution: Borneo (Kahmantan, Sarawak; and'

- Sabah). Slightly cultivated; but mainly wild. | "~ oy
~ & Durio oxt‘eyanus Griff. sttnbutlon South Samatra and Bomeo Lrttle_
known even locally; excluswely a wild plant. -, ~ £

. «Durio graveolens Becc Bistnbutlon East Borneo. 4Rare wlld and even _
rarer cultivated. . b ¥
L s Durio dulc:kecc Dlstrlbutmn Borneo Only in the wrld : _
. Odor varies greatly .arnong the frve species, Some have onlya shght odor
. Durio graveolens produces odorless frurt One vatiety of Durio kure;e:#ﬂs has
amﬂd inoffensive odor, - : - &;‘
T Dzmo kutejensis may offer better fruit quallty than the common durian
. because its flexible soft spines make it easier to handle. ‘ T
All five species are mediymssized or large trees, 20-40 m ta]l Usually"
* propagated’ frfom seéds, . they EIOW. vrgorougly They are -platited 1n humid
_ - lowland ‘aréaé_below 800 m elevation. Improved. varieties can be easily
_f, - reproduced Ey ‘Budding them onto 1-year-old rootstocksq{me same species.
N A Dunan tiees are. p\roductrve and, even with 11ttle care pr\vxde%;tait

' revenue for vﬂlagers and farmers i
e

L

LIMITATIONS AND SPECIAL REQUIREMENTS

. As mentroned the strong odor is offenswe to many people It is. attrrbuted to
*indole denvatwes 2o
o Thére has been. little atternpt to orgamze durian marketmg, quahty
" control, harvestmg, ete.. . LT
~ . The trees are slow to produce and only ’oegrn ’oearmg after 7 years Each
3 fruxt takes.3 months to develop and is not fully ripe"until it drops from the

-tree Fa].hng frurt isa ha.zard for gatherers

-_Dunan fru‘rts." (—E_. S, Ayensu) : -
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distribution of fresh fruit can be considered at present.
The seeds quickly lose their viability, which makes.it difficult to introduce
~.the. §pe01es to other regions. A few durian. trees have been introduced to

I-londuras, however; and the fruits are much sought af ter (apparently the odor”'

‘was not an insurmountable obstacle)

‘Since durian trées in Southeast- Asia neither receive nor requue much
attention nothing is ‘known about the best methods for pruning, u-r1gatlon
pest ontrol, etc. :

The tree does not t}mve where there is a distinct d:y season.

-

RESEARCH NEEDS R
%.

e

Dunan hortu‘:ulture breedmg, and selectlon are needed. Durians have many _

varieties that offer great poss1b111t1es for improvément, but détailed analysis is
still lacking. Agronomic research is needed to select elite strains from each
species, u'nprove hortlcultural practlces and introduce, dUrlahS to new troplca.l
reglons : :

Food.. tech.nology research is needed partlcularly for preservmg, trans—_-

po,rtmg, and procesmng the frmt or ﬂesh

Selecte"d Readmgs S -

Ty
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_Bchse 1. Y. et al~1961. Trop;ca! and Subrropzcaf Agneu!i‘ure The Maorm]la.n Comp:my,‘

Col.her-Macmﬂlan Ltd., London,

Popenoe, W. 1920. Manual of Trop:caf and Subtroprcaf F\‘rmt& The Macmlllan Compa.ny,
New York,

The custaTd like pulp must be eaten shortly after ‘harvest because it-
qmcldy turfns rancid and sour. Singe frult is'not easily transported orﬂy local

Soegeng Reksodihardjo, W. 1962. The specm of D{mo w:f.h edible fruits. Economrc .'

Botany. 16(4):270- 82 oy

Stanton W.. R: 1966 ‘The chemlea] composmen of some troplcal food plants V1.
Durian. Tropical Sczence 8(1): 6—,10

Valmayor R. V., R, E. Ceronel; and D. A. Rar{mrez 1965 Studles on ﬂoral‘blology,
. fruit set and fruit development in dirian, Ph:hppmes AgFiculture, 48(8 -9):335-66.

Wyatt'-Snuth J, 1953, Materials for a revision of Ma]ayan Duno with notes~on Bomean '

specles.,Kew Bulletin, 4: 513 34,

Research Contacts and Germ Plasm Supply \

. Kebun Raya Bogor, Indonesia D. Sastrapradja) . -

,W. Soegeng Reksodlhard_]o Planeer Agrlcultura Ltda., Calxa Postal 131 86100 Londnna |
(P.R.}; Brazil . ¢ '

"University Herbarium, School omeIoglcal Stiences, Umversny of Malaya Kuala Lurnpur
Malaysm (B C. Stone)
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) /)fteﬁ'described as one of the: world s best-flavored fruit, the mangosteen* jfs
_ highly-esteemed in Southeast Asia. In other tropical areas this fruit is known
/  only in botanrﬁt‘ga@ens and srall experimental ‘orchards. Curiously, it is -
unavailable in what could be- its major markets: Central Amerita, South :
- -America, Australia, and Africd, where it would be readily accepted if it. could
be ecanomically . produced It also has great potential for export to North
America, Burope, and the Middle East. iy
~ "Mangosteen culture has beén attempted in many hurhid, lowland troprcal_v ;
- areas. Howeves, because of horticultural difficulties no widespread com-
* mercial production has been successful—even in the Far East where the fruit,
which commands high prices, is picked from uncultivated, wild- trees
) Extendmg its use offers.a f ormrdable research challenge
"7 The wmangosteen grows. -in high rainfall areas—over 2; 500 mm per'
year—where because of the high humrd.lty, few commercial crops can be
economrca]ly cultivated. .
~ The fruit—the size of a.'tennis ball—contetms a. segmented white (almost
T translueent) pulp that is protected by a purple shell 6 mm thick. The pulp is
B sweet subacid, and agreeably flavored. Of all- the exotic tropical fruits the
: Ir“ﬁrngosteen_rs perhaps the one most readﬂy accepted by western palates. -
The tree i§a slow—growmg evergreen with large, dagy green leaves. It thrives.
best.in ‘warm, humid, rainy “climates with few seasonal variations in rainfall
- and temperature. But mangosteen trees have been grown successfu]ly under’
. dry conditions with irrigation. Temperatures between 20° and 30°C are ideal,
e5pecra]1y if they are not subject-to sudden changes—cool Spells (4 C) can be
fatal to young trees. The trees rarely grow over 10.m in height. -
" Deep, fegtile, well-drained,. slrghtly acid soils are needed, to grow the best
- trees and to produce the heaviest. ylelds ‘Under such, condrtrons yields of.
200-800 fruits per tree have been obtained in. good years. They are harvested
.. at maturity and must be handled carefully to preverit damage. The tough
thick rinds should enable the fruit to be sIupped and marketed If
refrrgerated t.he frurt can be stored for several weeks &

. ’e‘

&

-

LIMITATIONS AN D SPECIAL REQUIREMENTS

Though the mangosteen has long been regarded as hang great potentral if its
.. horticultural linfitations could be eliminated, it has’ zeceiveds very little:
. research attentron from tramed hortrculturtsts Consequently, today there are

*Garcrma mangostana L. Family: Guttiferae.

. . . v
L - . : . Y ) . i . -
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commercml characterrstrcs
f ollewmg factors:
B Mangosteen seeds reprocluce the characters

The hortlcultural limni 'at_lons are due_ to the .

RESEARCH NEEDS y LT T

To stunulate mangosteen productlon and ‘make it commerelally v1ab1e

: conmclerable research should be drrectfecl teward SOIVmg its basu; hortncultural

problems / ,
Research i8 needed to dlscever ways of- shortenmgwthe tmle the plants take .

to mature There is partlcular need to deveiop better vegetatwe propagatton '




3

-

mum e

_1-'

methods (for example to. find rootstocks; surtable for" graft:mg) Mangosteen-

appears to be graft~compatable w1t11 other specres of Garcmra.

-
. |- . .

Selected Readmgs - S

Ajmey&a N., and F. W Martin, 1976 Cufrrvarron of Negiecred Tropical Fruits with
Promise: Part 1. The Mangosteen. Agricultural Research Serv1ce U. S Department of
- Agriculture, [Order No. ARS- -5- 155] ..~ _

Hume, E. P:. 1950. leflcultres in mangosteen culture Mafayan Agncufmre Jounml
- 33(2): 104- 7. ’ 1 # :

Krlshnamurthl S, and \2 N Madhava Rac 1965. Theamangosteen its mtroductlon and.
establrshment in peninsular India. 'In Advances in Agricultural Scrence pp. 401-20.
Agrrcultural Callege and Research Institute, Coimbatore, India.

Ochse J.) etal 1961.. ﬂ-oprcaland Subtroprca!Agncu!ture The Mncmrllan Company‘
Collier-Macmillan Ltd., London, England '

Pynaert, E, 1954. Le Mangousramer Tract no 37. Pubhcanon de la Dnrectron de I’ Agrl
_Culture des Foret-et de l’EIevage, Bruss‘els Belglur.ri

s
. - ’ .

Research Contacts and Germ Plasm Supply

__._____.__

‘\Agncultural College aud Rcsearch Instltute Cclmbatere India
Bétanic ‘Gardens, Kebun Raya, Bchr, Indonesia (S, ldrrs)

-Department of Agrrculture Bangkul;, Thailand -

- Mayagilez Institute ofTroplcal Agnculture Mayaguez Puerto Rico 00708

NARANJILLA A

Naran]ﬂla,* “the golden frurt of the Andes,” has g;reat potentral for the
future, though at present it is little known outside its native home, Colonibia

a ‘and Ecuador."An excellent dessert fru1t 1t is also used to flavor coafec%cns

]elly, jam, and other preserves.  J ! ) -

*Fresh]y squeezed naranjilla juice is used in Ecuador and Colombia to make

corbete, - _green, foamy drink. with’ an appeahng sweet-sour f]avcr )
pmeapple and strawberry in Panama, Guatema]a and Costa Rica, where. the".

f

. -plant_has been introduced, the fresh ]l.l[CG 1s processed into. 4 ozen”"

concentrate. -

4

‘The plant is a large, robuet shrub (1-2 m. hrgh) wrﬂr hau'y leaveL and
spherlcal yellow-orange ' fruit, sometimes as large as tennis balls, _dinsely '
- covered with easily removed white hairs. The acrdulous yellow—green pulp has

numerous seeds. Unaffected by season, fruit 18 produced throughout the year

- *Sofanum qurroense La.m Also known as hilo, Farnuy Solanaceae. o 1,

| Soo.

-
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R Ilu
LT The shrubby naranjilla bush under cultivation in Ec%:uclor-. (C. B. Heisery . oo
ii
T




|
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“In. Ecuador, tha naran]ﬂla grows best on fertﬂe we]]-dramed slopes-of

" plant grows rapidly and bears large- quant1t1es of fruit, It ylélds 1 ;000 to
.2, 000 kg of fruit per ha with llttIe care. _ 5 .

v . sl . R .

LIMITATIONS AND SPECIAL REQUIREMENTS

The plah 4 have exacting chmatxc requirements. FrOSt sensmve they need
good ﬁralnage and moderately cool and rather mimid climate at altltudes of
800-2,()de The plant does not thrive in the lowlands; S
Tliey are susceptlble to rootknot nematodes, viruses, fungal disease, and
paramtesz ‘which: shorten life- and reduce production, :particularly in’ sandy
soils.. Thqrefore in Ecuador, new: land—uncontammated by these pests—is
rused. for gach planting. Seedlings or grafted planis begin-to bear when they

- are: 6-12 rmonths old and continue to produce fruit for about 2 years-before

they begm lto lose vigor (because of the pests) and must be replaced.

However, itis'a well-established ‘weed in‘some lozalities of Costa Rica.
*The plants need frequent fertﬂtzat:on (preferably once a month) and water
durmg d:y pérlods :

.,

Solanum quitoense in the publie markkt, Pasto, Colombia. (R.E. .St:h‘l.g:es)' '- >

5.

._:I':Rms o R o -

~The - naranp]la plant is easily. contro]]able in -Colombia and Ecuador

hunud, upland valleys where-the annual rainfall is at least 1,500 mm. The |
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RESEARCHNEEDS . =

1

Little improvement ‘of naranjﬂla has been attempted. Research emphasis "
~.should be on finding varieties and rootstocks resistant to nematodes and the

Eunga.l and bacterial diseases that limit production. The closely related
Solanum hirtum crasses. with naranjilla, is tolerant of rootknot nematodes,
and" 3 a promising species for breeding and rootstock. Another nematode-
resistant relative.is Solanum macranthum. It may make good routstock.

Widening naranjilla’s adaptatlon to climate and soil type would i increase its '

use throughout the tropics. Research is therefSre recommended. Invesllgators
‘should test Solanum .topiro, crossed jor grafted with nafanjilla, because it
grows at lqwer e;evatmns and yields a larger (also popular) fruit. -

“Selected Readmgs _ - .

Garc:a-Reyes F. 1967. El cultivo de lulo en la zona cafetera colomblana Revisra
Cafetera. 17(142):75-7. '

Gattoni L, A 1961. La naranjillz. Mmlsterlo de Agncultura. Panama.

4(2):717-84.

I Heiser, C. ‘B. 1972. The relationships 0{ the-naranjilla, Solmmm gquitoense, Biotropica.

H.=.1ser C. B. 1972, Notes.on sdme species of Solamun (Sect Leptostemonum) in Latm :

Amenca Baileya. 18(2):59-65.

Hodge W, H. 1947. Naranjillas, or “little oranges of the Ande.m nghlands foumaf
New York Banical Gardens. 48(571):155-60.

Ledin, R, ‘B. 1952. The naranjilla (Solanum qmtoense "Lam.). Proccedmg.s' of Florida

Srate Horticulture Society, 65:187-90,
Mumer, R. 1962. La culture du lulo en Colombia. Fruits. 17(2): 91-3. : ’

Pacheco R.,and J. Jiménez. 1968, El cultivo de Ia naranjitla en E’I Ecuador. Mmlsteno de

Agrlcultura ¥ Ganaderia, Quito, Ecuador,

- Patifio, V. M. 1963. Plantas cultivadas y anitales domesr:cos en Amenca equmacc:a! V
- 1. Printing Departmient, Cali, Colombia. p. 403.

) Schultes, RS E.; and J. Cuatrecasas. 1953, Notes on the cultivated lulo Harvard

“Universify Botanical Museum Leaftets. 16:97.
Schultes, R} E. and R. Romero—Casta.neda 1962. Edible. fruits of Solanum in Colombia.
Harvard \University Botanical Museum Leaflets. 19:235-286. :

' - Romero-Cagtafieda, R. 1961. El Julo: una fruta de’ 1mportancm econdmica. Agr:cu!tura

~ Tropica 1?{4) 214 18. .

“ - | . ’

Research Contacts and Germ Plasn Supply
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_CATIE Inter-American lnst.ltute of Agricuttural Sciences, Turriaiba, CDSM Rica

Department of Blology, Indiana Unwer51ty, BIoommgton Indlana 4?401 USA (C B.
Heiser) '

* Jardin Bofanlc.o del Valle, Apartado aereo 5660 Cali, Cotombla (V M Patmo Dlrector)
-J. Soria ¥., Edificio Venancio 2. 000 sala 638, Caixa Posta[ 13]6 70333 Brasilia, Df

- Brazil A
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PE”BAYE R

* Other than the coconut date and. Afncan oil palm few plants of the famlly
Palmae have been \%ﬂely exploited. Many could become useful sources of
"ol al}d food. A notable example is pejlbaye,lor peach palm.* It could become
an im‘portant commercial crop throughout the humid tropics. Probably the
most balanced of allatroplcal foods its fru1t contains carbohydrates protem B
".011 minefals; and vitamins. - e
L Although favorably mentxoned by’ Spamsh writers centunes ago, pepbaye '
- today is I1ttle known oul51de Central Amenca aﬂd northern South

':-'ba;nana and can prOwde mor%carbohydrate and protem per e'ctarel th'ao;

can be restored to. or1gl,nal oonmstency and f]avor—even after 6. months dr .
more~by a second bnef boiling. Ij: tS also delicious when roasted, ' o
In. addmon to the fleshy mesocarp, the white, hard-shelled seed kerne]; is D
_-.sometl:mes eatcn It tastes somewhat like' coconut and- has a hlgh percentglge. o f
of oil, . : i LR :
Planted in. trol:ncal Amenca smce ancient, t1mes smable pep.baye stands S
. now exmt in Costa Rica, and innumerable dooryard trees are scattered dyer o
" the lowlarids, of Brazil, Costa Rica, Panama, Colombia, Peru, Venezuela and . °
: 'EcuadOr The pepbaye is of ma]or econonfiic importance ﬂuoughout the
' region.: At least ‘part of the year 1t supphes the prmc:lpa] f00d for many : .
 ihabitants, ¥ ° P i
“The plant i, adapted to tropxcal CDI‘ld'ltIOIlS pref’errmg regions’ where.-—'" -
annual- rainfall is 2,500 mm or less. In Costa Rica it grows at all elevations e |
' y:from sea level to 1,200 m, and occasmnally as hlgh as 1 500 m. It grows best
- _m heavy soil: elay. loarn, or clay S -

.

. "

v ) o | L
' *Gu;kehrw gampaes {H.B. ]{) L. H. Bailey. Formerly known as G‘wkelma specxosa Ma.rt
- and Guilielma utilis Oérst. Also known as Bactris gasipaes H.B.K. and Guilielma chon- -
Lo -radurq& Triana. Commonly ‘called pejibay (Central America) also spelled pejivalle, etc., '
e pirigitdo (Venezuela), pl_]lla]O (Peru), panpou (French Gmana), and Eupunha jBrazﬂ)
o Famlly Palmae : . .

.
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O _Pejil::aye _frl.iit-s. (P H. Al!en, co'UrtBsQ.Mﬁgl;I. H‘oﬂge]' '
B o ' *
- Commonly, propagation is by seeds, although the - -plants form suckers .
- readily (an important benefit foP'commercial plantings for it allows superior
¥ ._":varlenes to be neplicated eagly). When grown.from ‘seed, the pepbaye begins
‘to bear after 6 or’8 years antd has an,ecconomic life of 75 years or more. Once
'estabhshed the plant requires littie care. . _
‘ ‘Varieties of the pejibaye are not well defmed but there are many Vaneta] R
: dlfferences in fru;t size, fru1t-cluster size, splne length and fruit color are '
known. - | i :
' Because of its multlple stems peijaye is one of the-most promlsmg pa.lms
" for the plantatmn productlon of hearts of pal,m (see page 49).
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LIMITATIONS AN D SPECIAL REQU'IREMENTS

'Ihe major barner to propagatmg Iarge numbers of pejlbaye for c.ommercml
plantations is the lack of superior cultivars. There is a scarcity of elite stock

. material (suckers). Seedlings vary too much in quality and performance—and

take too long to begr-to warrant large investment. Existing selections are not ..
“sufficiently productive, despite claims to the contrary. Seedless (partheno-

~“carpic) types. are lower in qua.hty and color and are not so productng# as

seeded types. = - - .o
~ The trunks of .most Pejibaye strams are densely covered with spmes but
the northwest Amazon has spineless races. Haivesfing is dlfflc'ult and expen-

snve Cuttmg off too many of the spmes kills the palm.

RESEARCI—I NEEDS . _

i Col]ectlen of seed classﬂ“lcatnon of cult;va:s d].ffusmn of seed, and

! mformatlon on the. pejibaye crop could lead to its cultlvatlon in many areas.

.-An ihtensive campaign is necessary to expand its cultivation, begmmng v%n‘}l
the areas in wh.lch it is already familiar. .

Efforts must be concentrated on management and vanetal selection

> (especmlly to select spinéless vanetles) There are Some httle known varieties,

~mostly found in the northwest Amazon region, that lack spines. These should
be collected and selected for use in propagatiorrand crossbreeding. - .
Food technologists should test ways to can and preserve pejibaye because

" at present the fruit is not easy to store.or transport in quantity. So far most,

food research has concentrated on its.nutritive value, _
-Agronomists should study. theé value of interplanting other crops arnong

- *the pejibaye for this could provlde a_cash return while the.pejlbaye are

maturing,
The pejibaye . research at Centro Agrononuco Troplcal de Investlgacmn y

Ensefianza in Turrialba, Costa Rica, should receive full support from technical _
assistance agencies. Funds should also be allocated for a campalgn to extend. :
 their results'to other troplcal ceuntnes :

Selected Readings = IR

_Johannessen ‘C. L. 1966, Pejfbaye pa].m ylelds pnces and labor COsts. Econom:c :

Botany. 20(3):302-15.

Johannessen, C. L. 1966, Pe]ibayes in commercial ?roduehon Tumm’ba 16&2) 181-7

{Available from the author, address bejow.) = /

Joha.rmessen, C. L. 1967, Pejibaye palm:’physical and chermcal ana.lyms of the frult _

Economic Botany. 21(4):371-8,

Patmo V. M 1958 El caclupay o pl]lbay, en la cultura de. los mdfgenas de la Amenca )

B o
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PUMMELO

. oranges lemons, tangennes tangelos) require subtroplcal climates with cool

’ mtertroplcal lnstltuto lndlgemsta lnterameneano Mexneo Edmones Especiales.
39:176-203, 293-331. ' -
Popenoe, W. and O. Jiménez, 1921. “The pejlbaye, a neglected food plant of troplcal
America, Journal of Heredity. 12(4):151-66.

f. Seibert, R. J. 1950, The importance of palms to Laim Amenca, pejlbaye a notable

example Ceiba. 1(2) 65-74,

- LY
a

Research Contacts and Germ Plasm Supply o - o

C‘emro Agronomlco Tropical de Investlgacmn Y EnsenanZa Turnalba CosLa Rlca g 5

Department of Botany, Smithwonian Institution —Washmgton D.C 20560 USA ('R W,
‘Read) © :

Department of Gcograph?, Unwersnty of Oregon Eugene, Oregon 97403 USA {C L
Johannessen) ' *

il
'_ Instmhtode Investlgacmnes Agro Indusmales Léna, Feru (M J Fort B. General Manager)

-

oL Lo,

To produce fruit of hlgh quality and ma}nmum yield most citrus crops (ie., - b

winters and warm summers. The pummelo,* however, is a citrus fruit idéally
‘suited-fo the vast lowland tropical zone; the uniformly warm climate feduces
the quallty and yield of other citrus, but the pummelo appears to thrive.

The, pummelo is native to Southeast Asia where it has been cultivated for .
Centuries, In Thailang, where it is most highly cultivated, fine commercial -

o variet1es—w1th a shelf life as-long as 4 months—have been exported tp

neighboring countrles for more than 60 years. - : . s
An attribute of the pummelo is its relatively h1g,h tolerance to salme "

tonditions, This tolerance' has been exploited in Thaﬂand unproductlve

““coastal lowlands around river deltas and brackish marshy areas are devoted to .

" pummélo- cultivation. The popular belief in Thailand is that the flavor and

‘quality of the fruit ate enhanced by. the salt However, this. is questlonable

' and require$ expernnental proof. - .

Pumme],o is a_crop with potentw] for coastal lowlands elsewhere inthe =

K . £ %
o . ¥

!"._'fCirrus'grandis (L.) steckr A.lso l-:nown _as.'"shaddock, to’ronja, 'pamplemousse; etc
“Family: Rutaceae. - g e T

k- L
.'. . ’ L . a

Lo
o,
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Pummolo tree, Plorda 1
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- _t“'ﬁoplcs especially. those where climate, moisture, and sallmty prevent' -
cultivation of other popular gitrus fruits. . \ _
Although: the pummelo has been introduced into Gitrus-growisy a:eas of .-
the world, the varieties chosen’ produced dlsappomtmg fru:t mfermr in .
quality to the best iri Southeast Asia. : s '_?
‘ Pymmelo trees are generally medium sized, 5-15 m tall when mature. They -
T have broad, sh.my leaves; the young branches. are govered. with Spmes The
 fruit is green or y&llow and is the largest among the citrus varieties;” larger N
" . even than grapefruit. They-are either spherical-or pear shaped, and havea = = =
-+ thicks(up to 2 cm) rind, The internal segments are formed of firm juice sfics -
- (vesicles). The best varieties have a pleasant balance of acid and sugar and
leaye no bitter aftertaste.

e #‘,“'.,,

LIMITATIONS AND SPECIAL REQUIREMENTS

o For opttmum performance purnmelos reqmre warm, frost-free chmates with
-+ well-drained soﬂs and adequate moisture; - S . [

" There are few research or agncultural extension reports on pummelos - )
Citrus canker,ls 4 COmmOon afﬂlc_t_lotl of pummelo trees _111 Southeas_t Asia, T

. ‘ PR
- .

e ' RESEARCH NEEDS _ S, o . ',. s
R Cons1derab1e mformatlon on pummelos has been accumulated by generattons
' ~ of growers in Southeast Asia. It needs to' be collated and evaluated by

' expenenced horticulturists. But miore data are needed Jf pummelo cultivation

is to be adapted successfully “outside Southeast Asia. ‘We must know about -

 varjetal behavior, such .as the best rootstocks for different soils, the o

unpredletable seedlessness of some types and the tolerance and susceptlbﬂlty A
to dzseases T D . o
Research to select supenor varlet:[es i3 helped by the genet1c charactenshcs -
- of pummelo: the seeds of most citrus tend to reproduce the characters = '
-~ of the mother planit, but. pummelo $eeds are gametic (they contam “only one "
embryo whlch is subject to genetic segregation) and give rise to plants*wﬂh' o
entlrely new hortlcultural characters This produces a Wealth of varieties to
'choose from.. . _
Testing of rootstoc\:ks sand cultwars in. d]fferent ds of soils is also R
‘feeded, especnally in- coastal saline-soil locanons
Using superior “varieties collected"in Southeast Asial smentlsts should.
" establishrtest plots in new tropical 1ocales in Afnca, Latin America, Oceania,

‘and Austraha ' s _ : .

g

-
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Soost, R. K.- 1964 SElf/}lCOt‘npatlbllll.y in Citrus grandis (L) Proceedmgs ofrhe Amerts

3 Research .C'onta_cts an'd"Gerr:‘nl,Plaem'-Supply L ' R o

. , Department of Botany and Plant Seiences, Umversny of C'lhtomla Rwemde, California \

'SOURSOP

- West Indies, it was one of the first fruits carried from the NeWw World to other -

~ processed and preserved without losing-its aromatic ﬂavor Bécause of its

Selected Readings ' l T ) o -

Groff G, W 1927, Culture and vaneﬂes of the Siamese pummelo as related to mtroduc-
tions into other countries. Linneay Society Journal, 5(3):187-254.

Martin, F. W., and W, C. Cooper. }/9?? Cultivation of Neglecred Tropical Fruits with
Pmm:se Parr 3. The Pummelo; Apgricultiral Research Servlce U S. Department of

) Agrlculture (Order #ARS-S- 15/{

-Qchse," ). 1. M H. Soule, I, M I Dijkman, and C. Wehlburg 1961. Trop:cal and Sub-
troprcal,Agrrcufrure Vol 1/Coljier-Macmillan, Ltd., London,

‘Reuther, W gt al. 1967, ﬂ'l C1r us Industry. Vol. 1. University of Cahfornld at th,r- .
. side, Riverside, Californj: - : x

can Homcadrure Socilery. 84:137-40

‘Department of Agriculture Bangkok, ‘Thailand . o . }
92521, USA (R. K. Soost) ) \ - (}‘ .
Mayaguez Institute of Tropical. Agnculture Mayaguez Puerto Rico 00708 - .
i . ' \

The so'u'rsop'* is"a tropical fruit with potential for development as a proc'eseed
industrial commodity. Native to and common in tropical America and the

tropical regions. It has become popular in aréas as diverse as southern China, - .

Australia, and Aftica. Though mainly eaten as a fresh fruit, soursop can be -~

distinctive qualities and its desirability | for puree, nectar, jck cream, and jelly,

4t offers developing c@untries excellent export’ p0351b111t1es European and .

- North Ainerican markets appear particularly promising. '
The soursop tree: flowers and bears fruit: more or less contmuously, though ""’5‘*_ -'

there usual]y is a principal rlpenmg seasor. Varymgqn Torm and size, the fruit =~ .

often weighs 4 kg or more. The white, fibrous, juicy flesh smells somewhat -

like pineapple, _but the_musky, rather acid ﬂavor is uruque Somsops are

usually cut in sections and the ﬂesh edten with a spoon. The pulp is often

added to frult cups or salads, or ch.l]led and served as dessert but genera]ly it

*Annona muncara L. Also known as g"uanaba.na (m Spamsh) a.ncl gravlola {in Brazd}
l-'-‘aml.ly Armonaceae :

i
1
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8 used in ice d;ream or is mixed with water and stngar to make a refreshmg
drmk Frozen pulp is sold in plastlc bags in Ph]hppme supermarkets fresh .
The soursop fruit has many ‘black seeds, scattered through the pulp, but ¢ T
~most of its closely packed segments are seedless. The fruit contains 12 ea
+ percent sugar, mostly glucose, and some fructose amd, pectm that m% CL T
commercml operations could be an importantby- product. . _
* The tree, low-branchmg and bushy—but slender because _of its upturned '
hmbs-—reaches a maximum height of 810 m. Seldom grown ‘in gommergia
‘orchards, it is often planted in backyard garclens The tree i$ easﬂy pm_P ated.

by buddmg onto rootstocks of the samme species Seedlmgs or graf te&ﬁlﬁf{s

'Adapted only to lowland areas, the soursop is \wdély planted m.f.he '
~below an, altxtude of A OO{} m, It requues an annhal ramfall of I

—
e
L
L .
. R 1)
.
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So_or_;op tree, Florida. - (1. Morton)- ST S

Soursops are Soft and” perlshab}e when npe and they ferment qun:kly
Consequently, frhey are deﬂcult to. transport and are not exported as fresh

fruits. . W . ﬂi\ e

_ The tree unfortunately, is’ not prollfrc the usual trop bemg onrly 12- 94-___
 fruits per tree. In Puerto Rico, production of 244 tons of fruit per acre is
conmdered a good yield from well- tended trees, . Generous fertilrzatlon will

ificrease the crop. : A { S .
- The flowers are pollmated by insects, usually g) Zetlos. Pol!matlon by harid

s

ericourages . fruit-set because pollen . is often - shed beﬁo.re the stlgma ¥

receptlve, and small, malformed frmts result. .
In very humid areas of El Salyador it has been,;observed tlut _soursop trees

e

: and young frult fall. dwe o anﬂlrElCl'lOSB caused by the fungus Colfer@mohum :
gloeospono:des Penz Anthracnose car], be eontrolled with fungicides: Mealy _

B -

i
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* wavoid stunting and malformation
~wasp, which infest young fruit and geeds. A _ L
: are must be taken to assure that all are

Benero,J R., A L. Collazo de Rivera|

: o~ 14:118-21%
" Morten, §. F. 1966. The snursnp o1 gu}:

aorih
'.l

b

Soursop seeds are toxic, .and g

- removéﬂ before thegpulp is processed.

 RESEARCH NEEDS

The main .research neceds of soui

Tor

= ' .

b

83,

aused by the soursop mot}_icapd sours6f:

1]

sqp-are agronomic. Agronomists should -

mvestlgate pdhnati'bn ‘and fruit-set- problems ‘thoroughly so that fruit

productlon caii be improved.

.+ A search should be made for. ]>rolific cﬁ-l_ﬁvars (With good horticwltural
charactenshcs) that produce good- bized, low-fiber fruit with superiog: keeping. -

; _j quality, Exceptionally large’ “and wi
- : market in Buga, Colombia, and Sa1J

[ B

T . -
.

' Selected Readings .

55(4): 518’19

preparafion and shelf-h.t‘c of sourso

Ag’nculrure

\J

T

_ jﬁcnero T R AL T *Rodrl’guez ‘and A Roman de Sandoval 1971. A SOUTSOp- pulp" '
T extrattion procedure. Journal pj'

1l-formed: soursops have been seen on the
on South Vietnam. . -
4

University of Puerto: Rico..

: drinks. Joumaf of' Agrwulmre Unive s1ty of Puerto Rico. 58(1):99-104.
LealF, J. 1970: Notas sobxé Ia guanab
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8 . .¢ .+ ! UNDEREXPLOITED TROPICAL PLANV

5;- - . . ‘ . C @ . . -
Uv:]la* (pronounced 00-vee- 1ya) is a small tree of the western ‘Amazon
(Bl;azd Colombia, Peru) It produces large racemes. of purple, grape-like fruit
~up to 4 cm wide, ‘with a large pit and a sweet, white pulps The fruit is - -
' consumed raw and is also made -into wme It grows in wet equatorial forests ) :

~and could easﬂy ‘become pantropic. Eeople living in the ecological environ?
“ment’ where- it grows have difficulty-getting food. But uvilla is prolific; it
“fruits heavﬂy and over a long perlod—~3 months or so— durmg the wet season;
- " few fruits (other thah pmeapple) grow well in similar wet equatorial forests.
“This tree’ is recommended for testing as a home-garden crop th:oughout
“the humid teopics. - . |
A relatively fast g[ower it begms to fru1t in 3 years, The tree apparently
“has few, if any, enemies. The tree is eultivated singly arqund the Indians’ .
_houses. The fruit at the top of the tree npens f]ISt A forked branch is used to

.7 Uvilla exploltatlon has been totally neglected by science. Tt has never been
- the su%]ect of an agronomic study, nor ha‘5 any effort been made to establish -
_ plantatlons It is proposed here as a toplc for small—scale testing rather than
* for mass cultivation. '

Re]ated species,: espeua]]y P saplda, grow in the forest as- wdd trees They

- bear edible fruit; but little else is known about them N

_' LIMITATIONS AND'SPECIALREQU_IREMENT&

nething is known of the composmon and nutntwe value of the fruig, except”
_that it is rich in sugars.” -

- The skin is acrid and 1ned1];]e and must be)removed but it peels off easdy
Uvilla is dioecious (po]]en atid fruit are bar on different. individual plants)
" and care must be taken in commercial orchards-to plant enough po]hmferous
trees. 18- s0me regions, natives believe it is possible to distinguish the sex by
_exammmg the seeds ThJs needs experlmental confm:natlon T

".Noﬂling"whatever is known of the agronomic r'equi'rementsfof this }\l;ait. And

RESEARCH NEEDS S N
A program for uvﬂla lmprovement should be uutlated It would notrbe costly
_.All known reglonal vaiieties and strains (some may be dlstmct specws) should -

.*Pourouma cecropwefohe Mart. A.lso known as i"b““b" do vrr.zko, uva de mont'e,
caimarémn, Amazon grape, etc. Fanuly Moraceae : Sl



_ [mn o se A% 4 ilwmmw i\plu; Py m\ula‘f.u.lm_n roidentify the porential,

Uivilla fruit. (J Zaruccht)
\ .
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- be stsunh'.u! i one nmu}./ !m d{.‘v’k/li![ﬂkﬂ‘. and iuhmhmtmn althe best

yielders. Ln;:ut or sweckesy it fasrest growers, ete!
Nuirittionists shoufd umlmmlu‘
bood value @b e, _ v

Nothing is known of uvitle's industiial pm-.n thal. Qs meL‘\\m“ prmuvd
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Uvilla tre'n_a_in the Colombian Vaupés. (J"Zarucchi)‘




'FRUITS"

'lnstltuto Nacnonal #le Pesquisas da Amazdnia, Manaos, Brazil

87

-

Research Contacts and Germ Pl:zzn "Supply

Ministeric de Agricultura, Bogota, Colombia . ° !
Universidad Nacnqna.l de la-Amazonia Peruanas Facultad de Cnenmas y Humanldades B

Apartado 496"'lqu1tos Peru (C S. Flores} - A -







B AB ASSU p ALM : -f :

._ The babassu * 3 pa]rn native to the northern regron of South Arnerrca,
3 produces an abundance of fruit. contammg up to 72 percent oil: Although it
has been slightly conunercmhzed further research is necessary before 1ts full

e __potentral can be realized.

Babassu kernels taste, sme]l and look like cocormut. meat but they contam

- . more orl Babassu is perhaps. the only vegetable species that could replace

uoeonut in the produc;mn of olein and stearin: | )
* The babassu pa‘.fh'n grows wild throughout more than 35 rmlhon acres of

_ _. *.the Amiazon basin, Beﬁore World War II, most of Brazil’s babassa nuts (about
- 40,000 tons) were- exported. But local processing for soap is expanding.
o »Dog1est1c productron of vil rose . from 6 000 tons in 1940 to 53 600 tons by
T T965

\ .9

“The potentxal output is- enormous, 'but dlffuaultres of crackmg the hard;

- tluck shell and collecting and tLﬂnSpOItmg the nuts limit production. -

Vanous levels of yield are reported for rndmdual trees; 2 baba&‘su. pa]m

may produce a ton of nuts a year, representmg S0 kg of kemels Palms on
. cultivated plantatrons have yielded 1,500 kg of nuts per ha.t '

Babasst is a tall (as high as 20 m), ma]estrc, fan-shaped palm Wlth large,

L ‘-elegant curved leaves that grow to 9 m: jong. Its bunches of oblong or conical

fruit: often reach up to 1.m indength. The bunches. weigh from 14 to 90 kg and

© ' contain: 200- 600 fmlts, 1-4 bunches per year are produced from the time the
B ) tree is 8 10. years old. The fruit- (8-15,.cm long and 5-9 c¢m thick) resembles
- .a small .cocontut, weighs 150-200 grams, arid contains 3-8 kernels. The
R kernels contam 60-70 percent orl and constltute }0 percent of the frult g3
R werght ' -

“The kernel is surrounded by a pulp that s 10 percent starch enclosed by a

7 hard, woody shell nearly 12.mm thick, ‘much like coconut she]l The pulp
L .'..constrtutes 20 percent of the welght of the frult e

N 'I

BRI —!@brgnya—mamm—Barerodmdﬂrbwwleimemwbrgnya SPp- rnay

e usefuk in.a srmrlar way Also known ‘a8 bfbacu COCo, de macaco aguassu Famﬂy
a.lmae S _ .

rMarkley 19'? 1 See Seleeted Readmgs
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et The—cross ﬁectrcm—of“a baba.s:.u nilt gives an idea of the chltu,ulty 1n shellmg the nut to
‘extract the kernc[ (Braz:han Buﬂerm) = . '

. PR
! ‘a X R

e Babassii oil can_ be'us"ed for'the same purpbses'as coconut oil—for e\am];lc t

for margarine, s'horlcnmg, general edibles, ‘toilet soap, fatiy acids, and
detergents The oil is- obtairied by conventional methods of oilseed extraction.

It is a]most colorless, -has an agleeable odor, and does not easﬂy become

rancid. After the-oil is' extracted, the remaining seed cake 1s used for animal

- feed. "It conlams up-to 27 percent piotem and resembles coconul cake'in -
T composition. : S !
o - The hard shell (endocarp) makes an exccllent tuel that is burﬂcd dl.rcctly '
or -converted to charcoal. :

In general, native babasst grows in falriy pure stands in. river Val]eys and
deltas not subject to prolonged or permanent ﬂood.mg, although. it is. also’
found in areas of hlgh to low rainfall and dry to swampy LQ]‘Id]tIO]‘lS It thnves

inwell- dramed alkaline or geutral soils; but it grows also in siliceous soils:

Loen o In ‘Brazil the fruit i:pens from July to Novembet, then falls to the ground.

| “After collection, the fruit is usually dried in i;h(_: suri to facilitate removal of -
the shell from the kernel. _ : S

- Two mgin species of babas3u,are found in Bl azil, Orblgrnva martigna Barb.
"Rodr., which: grows in -the wet forest areas of thes Amazon basin; and
Orblgnya oleifera Burret, which grows in the chy, semi-deciduous forests of .
]}razﬂ outside Amazonia. The preceding descrtptlons are based on these
species. However, other related palms offer commiercial potential as oilseeds:

o Orbignya. cuatrecasana’ A. Dugand grows in the Choc6 region on -the

Pacific coast of Colombla The seeds, known as tdparos or téparos grandes '

- are eaten and used in other ways by the local mhabltant; in much the same
' way that coconuts are used elsewhere . : : /
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3 Altaha speczosa Mart [formerly known as Orb:gnya specxosa (Mart.)

Barb ~Rodr.] is found in tropical Sou Amerlca, especially Brazil. The fruit .
provides an excellent oil, though it is s a]ler angd contains fewer seeds than_ _

the fruit of the species previously mention®

Ce Orbrgnya cohune Mart. The cohuné palm grows in the rich lowlands of .

Me)uco s Yucatdn pemnsufa Belizé, Honduras; and Guatemala. Only small
amounts are now harvested,pbut each palm bears from 1,000 fo 2 OOO fruits a

ye_ar '.I . «

e

LIMITATIONS AND SPECIAL REQUIREMENTS

ot

As mentloned the unusual hardness of the endocarp is the most_serious

obstacle to the mcreased uke of babassu

AL species of babasst- require tropical climates: warm temperatures ample

:sunshme and moist (but nof. ‘waterlogged), fertile” soils. Qrbignya martiana
_prefers a very hushid climate-and is found usually in troplcal rain-forest areas.
+Orbignya oleifera grows best in drier, sem1~dec;1duous forests.

t .

- Although the kernel has the most Jmportant properties for comrnercral |

use, it accounts fér only 10 percent of- the nut. Therefore, it is not usually

economical -to transport whole fruits . to'a crackrng and separating center,

since 90 -percent: of the fruit has only mmdental by- product value, Crackmg :

“and separatmg must be done. locally
If the kernels are not well dried, damage during dBCOl‘thﬂthﬂ mrtrates
enzyme-action that will turn the oil rancid. : .

‘The palmi-is slow to mature, It begms to yield by 8 years and reaches full

productlon in 10-15 years

Just. from existing * stands m South America . the potent1a1 output is
enormous, but handreaps remain: labor for collectulg the nuts is sgarce
\ transport facr]mes are madequate and ylelds are low because the trees grow

'_toodensely»'. R

RESEARCH NEEDS B B

i

Machmes have been developed that crack the shells anJ separate the seeds o
‘from. the- husks but in- most cases cracking is still done b}J' hand and accounts .

for 57 percent of the cost Resea:ch should be conducted to Jmprove
--mechamzanon -

~Tons of remdue ate d.lscarded that should be put to. productlve use. The

extenor of the nut, the fibrous eplca.rp, probably contams a wealth of new - - -

_products




Babasstt palms. (H. S. lrwin)

Considerably more data-should be<acquired on the wild stand$ in South

America. High-yield varieties’ with desirable characteristics should be prc‘ilﬂ-
agated in a germ pldsm bank in Brazil. The reasons for the greaf differential in
the rate of productidh in'the. various regiongs shoutd be. nwcshg’lted N
Though a few babasst plantations are well established; maere agronomic
rﬁata are needed before widespread pldl‘lldtlon cultivation can be aclsieved.

u?“‘
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Beer-Sheva, Israel). the
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iBUFFALO GQURD e

d . ) - 'A . '

-~

Del’rra‘rids T 6r—edib1"“‘ o‘iT and protem ifi aridTands are mcreasmg U.ntﬂ recently, .'
wild gourds- belongmg to the squash farmly, Cucurbltaceae havebeen
overlooked as.a potential source of: oil afid protein for Ilvestock and-hupars,
Several of‘ these are thhly dzought-tolerant pa:hcularly the buffalo gourd *

“C‘ucurblra Jbetzdtmma HB‘K Alko known as buffalo gou:d ch.ll.tcote or mock ora.nge B
E‘armly Cucurb1taceae S S S




o -

OILSEEDS - - . . S es

Han'estmg these fwo- buffalo geu;d plants gwwmgwﬂd near Snyder. 'I;{e‘,\as ----- yielded 1.3
_kg of dry seed, desplte arid condltmns, 1aek of care, and_fack of- agronorplc 1mpr0ve£nnt
{LCCurtn) - IR S P
Qn barren land the buffalo gourd may ma»tch the* performa ce of tradltlonal
protein and ol SOUTCES “suh as peanuis, and sunflowers, wlﬂch require more
water. But little research has been cefnﬁducted -and the buf alo gourd is not
“yet commerelal]y (,ultwated anywhefe Much research, par icularly into the
» nutritional efficiency of the oil anglxprotem still remams to be done.
I “The t{u[falo gourd is a vigorous- perennial. It ErOWS wﬂd fon wastelands in
‘the deserts of Mexico and the southwestern United Statés| and produces an
- ‘gbundant ‘crop.-of frult contammg seed rich in oil andﬂtrptem Its large,
ﬂeshy, dal'ﬂla-hke tubers ErOW as deep as S.m to obtam anyd store water. “The
5phencal fruit. (to 8 cm- dxameter) contammg pulp and ﬂat whlte seeds 12
-‘mm 1ong and 7~ mm wide., The fruit can be mechanically harvested and the
flesh dnes 0. completely in ar1d envuonments that the seed inside can be
~thréshed out.. - ¢ - L : - o
Each fruit of the puffalo gourd contalns about 12 grams of seed and, on
‘the basis of 60 fruits to {he plant, 1 hectare of plants cari produce 2.5 tons of
seed. The ‘seed. contains 38-35.percent protein and up to 34 percent «oil.*
““These (estmlated) yields comparé favorably with other 01.1- and protem-~
 bearing crops such as soybeans and peanuts. - ¢ - -
The seeds can be crushed to obtain the edible polyunsaturated 01_1 for fopd
and industrial use. The pulp from undried fruit is used for cattle'feed, «
The buffalo gourd’s enormous root can weigh as much as 30 kg (70;
percent mmsture) after }ust two growmg SeasOns. It is filled with starch and in

.¥
| . L3 .
! . - .

"“Jac_ks', He_nsarl_ing, and Y-_etsu. 1_9?2. See'Selected Rea_dings.J i
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-dilute sali solution.

k]
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s UNDEREXPLOITED TROPICAL PLANTS

.0

addmon to-its uthex lises buffalo gourd is now beéommg IGOOgmzed as &Jroot

crop. The roots (as ‘we}l 5. the leaves and fruit) . contain ‘bitter-tasting
glycosides; however, the s rch can be Separated from them by soakmg in‘a

The plants ate long ed' some are reportedly over 40 yéars old. They are

_hhlghly re31stant ‘to ccumber beetle and squash bug The plants can be

propagated asexuaﬂy from nodalfrobts if the long, running vines it stapled

to the. soil_and wa,tered a. fresh root. starts. This cloning process produces -

new- generations rapldly ‘Within 2 years, thousands of genetncally 1dentlcal
offspring can be-ready to plant

The buf falo gourd has been used bfy North Amencan Indlans for centunes

s --------They used the seeds Yor fopd and soapy- ext;acts of the fn,ut pulp and vine for

" washing clothes and cleamng hides. "« . )
* . One research project on-the buffalo gourd at the Arid Land Agncultural
"'"":-'Developmeﬂt Institate in Lebanon is hybridizing vanetles to obtam sceds
that produce Plants that mature more quickly and glve a higher yield. The

institute is also workmg to deyelop-seeds with higher oil and protein content
and a purer. oil that can be stored without turning rancid. Rece‘ntly, som¢ of

L the thhest -yielding -goutrds ﬁave been found to be male-ster]le opening vistas -
l_'iof su-nphfled rephcatlon : B

S

. . ) . a




. OILSEEDS

-0 One half of a 3-year-old -
| buffalo gourd root, This
3

/.

. .produc'ed “by a plant
growing under ¢xtreme- -

| d;ti_'o'ns. (L. C. Curtis) -

_sp_écimen weighed 45
kg Although this. was o

ly arid- eondmons the_
25 kg of starch it con-
tainsis equivalent to-the. .
amount produced by ?..
score of potato plants
gtown under good con-

i

J LIMITATIONS AND SPECIAL REQUIREMENTS a

.f

Buffalo gourds requure long penods of 3 warm, d.ry Weather for optlmum':

'gtowth ‘They-are sénSitive: to\frost and intolerant of wet, poorly drained soil.
Great yleld dl,t'ferences occur among individual plants some are essentlally

" barren, “some prolific. The:size of ‘the fruit - varies. Sorpe ‘variations .are. -

undoubtedly “due to. seasonal fluctuatiofis, othersare genetlc Some plants-

- havea preponderance of male, some of female flowers. =~ |

- -As- -already - ment1oned it is not, Known how the oil‘and the pressed cake

T _contammg the protem will compare with other oils and proteins as'food for -
™ hiimans apd livestock. The possibility. that the meal or pro‘tem might . be' .

_' inedible must be 1nvest1gated by extended feedmg trials.

_ Buffalo gourd protem—-hke other plant protems—ls low in llysme and the_ '
o .__su]fur-contalnmg ammo acids, - .

“.-' T
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Bufi‘alo_lggjur_ﬂ under _cu_ltiva}ion, Lebanon. (L. C. Curtis)
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RESEARC NEEDS T ;--__f

A R

o . .
_.Experm'lental pl gs, selection, and breedmg are needed in many new
- reglons ' a\“ Coe
" The meal has 2 high phytIC acui content, and extensive feeding tests should
be -undértaken to\ deten‘nme whethel excessive saponms or other toxic
substances are presenf. = . - : . '

~ More mformatlom is needed on water requu'ements and other agronomic

i

Cpaiameters. © oo DR

e
I Lk
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. Curti3, "L, C., and H: Gomez C. 1974, Cucurb:ra foend:ss:ma una fuente potencial de '_
aceite y proteina en zonas aridas. Boletin Tecmca 4, 12(1). Centro Nacmnal de
., -Investigacion para el Desarrollo de Zonas Aridas, Sqltﬂlo Coahuila, Mexico -~ ~ -
* Jacks, T. H., T. P Hensarling, and L. Y. Yatsu, 1972 Qlucurblt seeds: I, Cha.ractenzatlons
. . and uses of 0ils and proteins, a reﬁew E’canom1c~Barany 26(2):133-41. - he
- Shaham H, §., F: G: Dollear, K. §. Markley, and J. R. Quinby. 1951. The buffalo gourd, *
: a potential oilseed” crop of the southwestern d.rylancls Joumaf of rhe Amencan O:I
Chemms Soc:ery 28:90-5, :

€ .

RESearch' Con'tacts and Germ Plasm Supply”
. L C. Curtls&SOns Inc Watkmsvnlle Georgl.a 30677, USA (L. C. Cumb)

o Depa:tment of! Plant Sclences, Umve:sit.ty of Anmna Tuu:on Arlzona 85?21 USA
(W.P.Bemis) .

_ United States Departmcgt of Agrlculture Southem ch1onal Research Center, P.0. Box
. 19687 New Orleans, Loulsmna 70179, USA (T I Jauks)
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Caryocar fruit, like’ those of oil pa].m ylelds two echble 011:. —one from the
_ pencarp and one from the keinel, In texture and ﬂa\‘{or, caryocar k_ernels are
) saui to be the best edible nuts in the. tl‘OplCS ek =
- There are 15 caryocar species. ‘The best known, Caryocar brasd:euse or
pequl is a hiedinm-sized tree that ﬂounshes iri the Planalto of Central Brazil.
A closely related species, also s‘lowmg great promise, is Caryocar vda‘osum

. Caryocar bras:hense probably has greater potential because it is-a smaller tree.
" and-theréfore easier to harvest. It grows in marginal, low-CIuahty soil; where .« 7
few other econormca]ly useful crops .will grow. “Carpocar brasiljense,

ﬂounshmg in the cerrados of central Brazil, - is a low tree with beautiful
. yel.low or white flowers. The fruit (about the size of an orange) contfains an
\ oily pulp and kernel that are ‘used for food. So far, they. have been employed

\cql%hm hcm‘ﬂcaokmg The frult is made into a tasty lnqueur, welJ Known in - .
Brazil b - :

e fruzt is
husk,Ten percent .of the fruit is a starch. The large, fleshy fruit, weighing as
much ;a8 0.4 kg, is surrotinded by a shell (endocarp), which, like coconut
. shell, 1s ‘used for fuel,-either: _directly or after conyersion to charcoal. Inside

Caré 14 kidney—shaped browp. kernels snmlar td Brazil nuts, coated with a
fat that provides oil. It i isa sweet il and is an excellent substitute-.

p:ﬂe yellow
- -for cooking

palmntlc and

~ similar purpose. It is easﬂy bleached. .

t.and butter., The oil is compowd largely of glycende esters of

. The kernels have a thick shell almost unposmble to crack They, too (llke..
_ 011 palm kernels), contain an oil lughly pnzed by the 1nd1genous pOpUlﬂthﬂS' ‘

of northeln South Amenca e P g

q ey
T

Ca

*e. g ,Caryocar bra.s*:heazse Camb. Also known 5 peqm or piqui in Brazﬂ and Caryoagr v
' vrﬂosum known as plqm-a in Bmle Famﬂy Caryocaraceae :

caxyocar dlcl not recelve equal attentlon by the recu;nent?‘3 By 1952 1t wasf. _
- reported that. the trees still surviving from Wickhaim’s- seed were sadly -
neglected and that there had been fg postwar pl‘OdUCthﬂ of nuts or 011_

rsﬁrrounded by 2 fxbrous husk (mesocarp) snm.lar to coconut,

eic acids: lee the paim oil thatnlt resem‘oles it can be uid for




=

\ So,pan;nutefronLC‘akrocargtabrum (FlelclMuseum Chlcago) R 7,

S . . . T: A Va L

By the tml.e thcy ate 9 years old t]'ie trees reach a. height of ]10 m; the-
spread of their branches equals their helght The wood ftom some caryocar' :
spemes (e. 8., Carporear. villosum) is so durable that it isused in. shlpbuﬂdmg

Other caryacak ﬂpemes worthy of commercial consuiera uoq mclﬂfle' .

‘o Caryocar amgydaliferum Mutis. This tree grows irF r}orthem South

Amarlca and produces seeds that are a source of pleasant-tastmg sawatre or
suan fat used mfo-od“' ) - el

) - -

. Caryocar gicxbrum Perr A tree of the Gulanas 1t -i's.:fkn_own a‘lso as.
Nsompwood. - o

ﬁ—ﬂ._

RV
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p e Caryocar nuciferim L. It is a tall tree that grows in Brazil and the
Guianas, and is also cultivated in the Westéindies. A product of the tree is
suari nuts or butternuts, whose edible oil is exported.

o Caryocar tomentosumt Willd, A large tree of the Guianas, it is also
known as suari tree. &

8 LIMITATIONS AND_ SPECIAL REQUIREMENTS
B r“' .
g The car'yocar tree- has never been agronomically researched. but it appears
_ ?‘J that economic considerations are the only real obstacle to sutcess of thL tree
as a troplcal crop. Even' initial- mvestlgallon might produte cost-cdtting
[HCﬂS\l[eS. Ly " B

y The npe fruits must be treated as soon as they are harvested, beeause
en,zymes causé f'ree fatty acids to develoP during storage. '

14 RESEARCH NEEDS‘ | ‘\S

_ _‘A caryocar seed bank should be developed to supply mterestLd ag;ncultural
orgamzatlons throughouttthe world.” Horticultural requlrements must be

_ determined. . s
@ Al econormc aspects of harvesting, processmg and marketmg Tequire

study. IR T

- Se}ected Readmgs Lo o ;

- Bhrradas,. M M. 1972 ‘1nfm'maq0u sobre floracao hutmc.at,an ¢ dispersio do piqui
Caryocar bmsrhem’e ‘Camb. (Cﬂl‘yOtd]‘aLtdt) Cfemm e Caliura. 24(1 ]] 1063-8. (Avall-
gi:fle lm‘m the duthor, seB Cnntactq list.) :‘” .
Bdrmda.a M M. 1973, Moriolo;_m do frutd ¢ da \.Lriuntu de (,arvoc ar bms:ﬁen.se {Pitjui)
em virias (usés de desenvolvimento. Revista de- B.'o.'oma (Lisb.) 9(1-4):69-84. {Avail-
_ " uble lmm the author, sce Gonlacts lisg.) o
= George, C B V. 1929, quul-a fruit oils. Ma!ayan Agmuirure Joumal 17:166.
; Handro W, and M. M. Barradas, 1971; Sobre os bleos do fruto e ~da semente do

--'fB:luche'r Sug Paulo) “This p2 papet co:rt&m&an anal?saq of the.oil content of the fruit,
"+ Howes, R N.. {953. ’Num“ m:r Prpdumon and Ever)!dgy Uses. I‘abe{ and Faber, Ltd.,
LDHdQD, LT ,__,, . -

Sallyg-CoLy” 1942*"1‘\39 ‘new sp;gies of Caryega:aceae from northem Sbut.h Amenca
e ’I)'oﬁrca} Woods I 118,77 T .
. '-'...ILane ‘EI V. 1957, ?rqm«a- H‘éiénha] source of vegetable oxl for an ml sta:vmg wor]d o

E‘couomm Botany.11(3):187-207. . = :
N Prmlce,G T and*M F. da Silv4. 1973 Ca:yoca.raceae F?era Neotropica. 12:1.75.

. Plgul—{-‘aqaat‘ar 6ms:£:ense Camb.- /1] Scmpos;a ;obre @ ¢errado: pp. 110-13, (Bditéra
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§ Research Contacts and Germ’ PlasmSu pply

lnstltuto Biologico, Caixa Postal 7119, Sac Paulo, Brazil, (M. M. Barradas}
Instituto Nacjonal de Pesquisas de Amazénia, Manaos, Brazil.
~New York Botam-,u] (.ardens Bronx, New York 10458, USA (f‘ Pra.n-.e)

Fhn

JESSENIA POLYCARPA

Jesseniz polycarpa®’ s " a little-known , palm that produces oil closely
resembling: olive oil. It grows -abundantly in some lowland areas of the
" Amazon region of Venezuela and Colomibia. Its extraordinarily largé and
. heavy Fruit clusters are comparable to those of the Af‘ncan oil.palnt: Though
mych used in its homeland, the plant has never beepi’ cultwa'tecl ‘however,
current olive oil prices make' the jessenia well worth 1nvest1gatmg as.a
. potential commercial source of edible oil. .

The gurple fruit, 3 cm long, has a thiri, oﬂy, edible pulp enclosmg a flbrous
husk that surrounds a horny seed. _The pulp constitutes dlmiost 40 pertent
(dry weight basis) of the whole fruit; itis approximately 50 percent oil. Adult
. palms avérage two fruit ulusters per year or 30 kg of fruit, from Wthh 272 kg
- of oil {24 liters) can be extricted. . . -

» . The yellow oil from the pulp is sold.in markets ih Colombia. It is equa].ly
satlsfactory for food, soap, or cosmetics. The mﬂky residue from oil
extracnon (called yucuta) is consumed as a beveragq The seeds are eatqn
mainly by the, poor. : ‘ v

© F eather-leaved Jessenia polycarpa ,grows in dry soil gbove ﬂood level in the
L, _ Amazon basin. ‘Another palm, Astrocaryum, grows along rivef banks floo’ﬁed
A - for 5 months of the year. [t also bears fruit in edible oil. If Astrocarjuim
‘ . were grown in conjunction with jessenia, both 'types of land Whlch )
g cdmmcmly becur together, could be utilized. | ‘- - s
~ Another species Jessenia bataua (Mart) Burret, is a medlum-31zed palm ‘that e
. grows,in the states of Para and Amazonag inBrazil, in Colombia, and Tn’
" Orinoco River Valley and the Gulf of Parfx-in Venefwela- The puip contams .
18:24 percent oil, which is yellow-green in color. The oil, of high quality and o

= *Jesseﬂm polycarpa Ka.rst AJso known as seje, seje grande coroba mllpesos (Colombla)
and ;sgua (Venezuela) Fanu.ly Pa.l.mae . : ’
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almost identical to olive oil, is obtained by’ boiting the macerated (ruit in
water. s production is very limited at present.

Jessenia weberbaueri Burret of Peru bears exceptionatly ldl‘ﬂt. fruit (to 4

cm long with seeds 2.5 ¢cm long, 1.5 cm W[dt.) - .

N

»

U A jessenia pélm"lin the. Vaupés of Colombia. (J. Zarucchi)

"

_|’

.fr
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LIM[TATIONS AN D.fSPECIAL REQUIREMENTS

-Very llttle is known about any Jessema Speues or their products. Suoh basic-

'mform'mon as the number of years required for the plant to mature and bear .
. Seed has not’ yet been’ determmed

1

RESEARCH NEEDS B

_—
#

' AJI specws ofjessema should be checked for {h%lr oil produntlt}m ind quality.
‘__'Testmg Jessenm pofycarpa (or another species il it proves syperior) under -
'pfantatlcm condltle“i'rs-}s ssentjal. If 2 plantation culture: could be developed. -

it WOlJld be the key to succes’ : _ut;lu:ahon of tlt“' plant.” - f

Selected Readmgs . . \r

—Pﬁfﬂﬁ-ﬁF-bemtr 19§6‘.ﬂam‘as Urries de Co!ombw_jrd e ibrcfl‘u t‘ulombi*mm Ci
o ]‘!'IdLhO Rold.m Cia (L1da), BD“‘(J[I Colotbiw ' S S Ty
Romcro D.; G and DfSnilo Luna M: n.d: (Fac r:bd:daa‘ de bktpforauon del Sege*en lox
Hamos anm{es Cofpmb:anoa Centro de Duan‘ollo Inttgrddo “Las Gaviotas”

Universidud Induslrml dt Sunl.mdur I)wmon dL Clcm.u.\ IFisico Qumnms Sdnl.mdt,r
Colombu‘ o o :
Up]}of 1. G 1968, b:u:onarv o] F‘(ononuc Plauts. SH Suvu.u Ag{.nﬁy RWL]’\]C[L Nt.w
A Jl..w.y 03075 USA ' - L Vo .

f/I.

v

S
Research COI‘lt‘lCt'i and Germ Blasm Supply L

Bol anic al Museum, H.Jrv.lrd UI‘II\-’LI’\II\ Oxldrd Street, (’dmbrldm M.l‘\\d(.hll&(.lt& 02138
" 'USA (R. L. Schuttes and M. Balik): + ° °

Centro de Desarrolle Integrado “Ld\ Gaviotas,™ (‘a[le 74 No l3 56 Bogotd D.E. Colom-
bia (Padlo Lugari) - \ :
“Department of Bot'my, Smlthqom.m Imtttullonr’Waahlngtou D. C 70560 usa (R W
Rea.d} : ) i . .

oo , . . .
€. : ot [ . . 4

quob'l* (pronounced hO-]LO-bd) isa haldy shr ub that gmws in arid regions C)t
";northern Mexrco and  the uthwestern. United States. I'ta bCBdS contain a
B Lqmd ‘wix’ (esters of h/Lt/wamds and '110011015) that l]as 1mpresqwe mdustnal
pofential. - -/ : -. L

‘It 1s-d,|fhcult to roduce synthetlc l[qmd wax con1111¢rc;al]y Snnce the
) endang,med sperm wha le isithe onily natural source at present the jojoba plant
ﬂ;may, m t1m_e bec’orne the only solirce. of llqmd Wix.: JOJoba 01] ~may

o R . ! -
S . '
3 '

*Sﬁmfrp!r'ds'ia éh_fitf?nsis ('L"ink) Schneid‘cr‘. Family: Buxhcégle.' o

R

g

L -
. L :




Y T

e 'UNDEREXPLOITED TROBICAL PEANTS

P

:'I,Jojobd seeds, oil, and lhe veryl harcl WX that Is. obtdmcd b\r hvdroaenanm. leObd Gl [l
Battag‘hd} i -

-9

. ‘.: »..\‘. .

. . . + : Cos .

cvcntud]ly replacc sperm oll and save the %pcu\,s by makmg it unel,ononmal

" to hunt sperm whales. L - :

liidustty uses pr[I]l 01? in Iub:u.ama t\h/ miust Wlt]}bldlld C\lr lm,
pressures—for example, in lpdchmcry gears and dlll()]ﬂObiiL‘ [mnsnmsmm

Sperm whate. off is so valuable to industry in the, United Stales that it Ius
been classified . as -a “stratebic material and stockpiled against  pational
emergencies. The llqmd wax from _]O_]Obd may pm\ndc an cmnunmallv
atiractive altemdlwe _ Lo : .

"'~ Some other plants ywld s fLIl’dlC’d sohid waxes as cogings on HCLd\ fru;ls .
Ieaves and. stems; but jojoba bﬂ is the onl}* unsgturated, llqmd wax readﬂy‘ .
extractable in large quantities from a plant dource. - :
_ Jojob cultivation and proceSSmg, tlu:: manufacture of Jogoba products, and

" the utilization of by-products m;ght he'.p 1mp‘6ve1 ished peuplcs in arid hnds
to;‘?bccomu economically self- bupporlmg oo

The jojoba plant - tolerates extrenle” desert [empuatum d.uly highs ol'-"

" 35° -45 C shade readings are common during the suthmer. A frue drought-
resistant’ desért .shrub, it thrives ‘under. soil dﬂ(.l mcnstuu, mndntlons not '

-~ suitable for most-agricultural crops. , : '

- Five hundred mm ol rainfall 4 Jear is sufficient 1o qupport produutwc
slands of jojoba;even 100 mun. may produce a light crop of sced. The shrub -+
has been known to sutvive as long as-a year with no rainfall atall.. A cash-crop : '
-of jojoba would not: significantly deplete scarce water supplles which are now :
in great demand te-sustain increased population and: cultivation of water-
consunung crops such as cotton and Sorﬂhum JOJoba 1equhes water durmg

& .
a H - : B E

o




. __E_.to root i f /

A serlous Iimltatlon -to the development of JO]Oba is -
- varigties. Sded now available is variablé and produces non-umform plants with

':"ol]:}sEEos'_--‘ oo Ter 0 o

: . _ . i

9 . . o ) ” _ -
wmter and sprlng months to, set 1ts ﬂowers and seeds Its summer

' requu:ements are low in contrast to most crops that, in arid regions, ‘need

o water when it is most scarce to protect thém from drought Jojobaalso

app{sars to be faiﬂy salt tolerant: one tested variety, Vista, showed no

o detrtmental effect on growth or flower productlon at a sonl-water salinity of

' about 7,000 mg per liter.* _
Frequently stunted to a ,hefght of 60~90 cm by the harshness of its

" environment or heavy browsirig by wﬂdhfe or hvestock joioba grows as high
-as %3 m:in wél-watered sites. An’evergreen, it has thick, leathery,
- blunslh—green leaves and -brown: nut-like fruit. Its natural lifespan appears to be

_' more\than 100 years and may exceed 208 years . Jojoba i isa tugged plant that

- can rdgenerate lost limbs and survive harsh, treatinent. :

Jojoba seeds.contain about 50 percent’ llql.lld wax. The wax can be
obtauted in hlg,h purity by pressing or by using 4 solvent to extract the seeds, -

- using ¢onventlonal oiffeed equipment, It often requires. little refining, for use

in lubﬂxcants It is very slow to turn rancid. Its viscosity, flash point; and fire -

. point, Te similar to those of sperm whale oil. Perhaps’ the most important

property of jojoba wax is that it is’ undamaged by repeated heating to high’

temperatures and’ reportedly does not change viscosity after repeated
_ temperature changes. L _
" The 'wax has been suggested for use.in- - vanety of products rangmg from .
e __lmoleum to detergents t0. pha.nnaceuncals Its stability in terms of oxidation .
© and ranqld.lty make it partlcula:ty attractnve for use, in eosmettcs and other :

- products, . i -

Af terlllthe wax has been extracted the remdual seed meal contams up to 35

-.percent protem It has an unusual chemlcal that suppresses the appetite of

' . Maboratory rats, but may bécome acceptable after processing, for hvest:ock
' feed e3pec1al.ly the feed-short arid regions where jOjOba grows,

- In add;ltlon ¢ wix dan be easily hydrogenated to produce a sohd h
. -winte wax, with impgriant potential for use in polishing waxes, carbon paj er,

' B and a host of other products. It miay be a suitable substituté for carn uba. and

Eo
| |

beeswax 'tvhose pnces have recentiy mcreased sharply R B

LIMITAATIONS AN D SPECIAL REQUIREMENTS s

q.-—s-—'-—' ==

ﬁ_ _‘.e"vlack of hlgh-yleld

uneven- yleltls Cuttmgs (Wthh would cn-cumvent this) hav.e &oven difficult .

S

: *Yermanos Dﬁ ;_ Franco;sL E. and Tammadom,T 1968. Ecor:omrc Batany 22

-.f_;g B
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.:JOJO’J‘I bu\hl.s Lovcrmg the lnll slopes in- th-. Sonor.m dw,n near l'uuun. “Arizona.
(Umvers;ly ial Anzona} et o c =

Harvestmg jO_]Obd ina lU year-old plantatlon at Blldt Israel. This area receives. about 73{1
‘mm annual rainfall, but without any irrigation soTne, of the best plangs yield 3 kg o_.i fruit /
ina single harvest, (M. Forti) o L N R



£
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"P?'om pfantmg untrl thc fl.rst harvest takes 4-5 year& Investment mioney is,
therefore, tied up for a long, time before iicome is realized. Bet:ause 710 8
_years -are- requféd‘tﬁi?heVe full yxeld potennal ]0]oba research must be-
.planned ona long-term basis,

choba bushes -are either’ stammate (male) or prstlllate (female) Only the
"prstrllate ‘bears ‘seed. At present ofre ‘cannot drstmgursh the sex of seedlings
until “they- flower. Several seeds must be planted at each site to ensure that
enough plsti]late plants will be a\(a'llable Most of - the staminate plants are
._-removgd at maturrty leaving, only enough to polhnate the prstﬂlate planfs

Jojoba. plants espeeralhf when young, are sensitive to frost. P
_,..d—-—-—""'d_ﬂ_' . i _
RESE;{‘RCH NEEDS A |

-.'JOJ oba wr]l need an mtegrated research and development program desrgned to
include the following: - -
. Development of large-scale ]o]oba wf)]antatlons for techmca.l and eco- -
'nomrc evaluatio tion;— :
LSeletff‘ ion and breed.rng for productrvrty, hennaphrodmsm (both sexes
: I
on the same ‘bush), cold resrstance multlple annua.l y:.elds, early maturatron,
anda shape that- facilitates haryest; :
e Agronomi¢ uesugatron to define factors mﬂuencm growth and yreld
such as. altrﬁude temperature, moisture regime, fertrhzers, plant—slirfcmg,, ratio
of ma.le to fémale plants, and soil types; . | f
- Development of ngw uges for _]0]0]3& wax and its derrvatrves and testrng
j*)"r'oducts for their unpottance and value to industry;. oo T
= Detoxification of jojoba meal for yse as animal feed;. b
- Research to fmd st:gr lmked oharé“&terfstrcs that Would al]ow early 5eX.
151ent1flcatlon of a seed o se,edhng, : '
. Development of comme cral met.hods of repetf’trve propagatron for raprd., Y
productron of désirabe: ‘varren . This. would makg possible large plantatrons ]
of the umform selected yanetres most useful to agnculture and mdustry

i . L
- ‘-. i L . L

i - L - Iy
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3 Selected Readmgs " 't T S

Gl\ntry, H S 1958 ’I'lle natura.l hrstory "pf jO}Oba (Srmmond.rra chmenm) and rts cdlwral
- aspects. Economic Boiany. 12(3) .261;95 .

Haase, E l".,.arrd W G. McGrnmes ds. 1976 (reprir ted) Jo;oba and !r.r Uses An Inter-
narronal Conﬁrence Umversrry of Arrzomr June 1972 (Available from Office of
CArid Lands S,tudresr, University of Anzona, 845 North Park Avenue, Tucson Anzona
85719, USA. Price $5. 00.)

Jo;aba Happemngs Quarterly Newsletter Armual subscnpnon $5.00. Pubhshed by" the.'
Ofﬁ‘f:e of Arld Lands Studles Umversrty of A;qzona, see address above . &
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A10 e UNDE;REXPLQITED TP.OPICAL_PLAN.TS
Muov ‘N. T 1952 Slmmondsm or ]o)oba, A problem m economlc botany Econom:c
s Borcny 6(1) 417, | |
Natlonal Acadeény of Sclences 1977. Jo}oba Feas:bthry for C‘ulnvarton on Indian Res- :
“ervhtions in the Sonoran Desert Regions. ‘Washington, D.Ci (Available from Frinting .~ &
and "Publishing "Office, National Academy of Sciences, 2101 Consututlon Avenue, 2
Washmgton D.C. 20418, USA. Price $3.00.) Lo {T
Sherbrooke w. C., -and E F. Haase. 1976 (repnnted) Ja;ob&, A ch Producmg Shrub : R
“of rhe Sonoran Desert. A Literature Review and Annotared Bibliography, 1974. =~ ...
: _ Office of Arid Lands Studies, University of Arizona, see address above, Price$10.00.° - °
Sherbrooke, W. C. 1978 Jojoba: An Annotated B;bhogmph:c Update. Ofﬁce of Arid B .
Lands Studles Unwersuy of Anzona, see. address above. Price $5 DO . it
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] "Research Contacts and Germ Plasm Supply R
& . Lo
'3"_._I ljepartment of. Agronomy, Umvers:ty of Caht‘omla Riverside, Callforma 92502, USA
} (DM Yermanos) : TN iy . _" -
", Desert Botanical Garden; Phoemx Arizona 85010, USA (H.'S. Gentry) - s
T National Academy of Sclences, 2101 Consutunon Avenuo, NW Washmgton DC“‘
20418, USA (N. D. ‘Vietmeyer), : L
Research -and Development Authority, Ben Gurion Umverm ¥ oi Negev P,,O B. 1025

" Beer-Sheva 84110, Tstael (M. Forti) . :
. Umvemty of Anzona, Ofﬁce of And Lands Studies, Tucson. Anzona 85719 USA
{J. Johnson) _— '
- Lists of research. cont cts as wel] as supphefs ot’jojoba seed, ;eed"
be found in Jo;obc Happemngf, see Selected Readlngs )

s, and products can
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ACACIA ALBIDA

Acacm albrda"‘ is a legumrnous tree Wi espread in tr0p1cal and tsouthem
Afrrca (extendmg to Cyprus, Istael, and banon) ‘which currously{ bears its
*leaves through the dry seasorl and- shsds t]tem at the start of the wet season. - ~
<The reason’ for the tree’s pecuhar b havror—m full leaf when most other -
\Elants are leaﬂess—rs not’ fuﬂy undérsfood. Acacw atbzda has. great promrse as
2 forage plant m areéas with a‘prolongéd dry season o
o Its foliage is a valdable fodder f ir all ‘types of stock The young leavesand
shoots arg usually avrdly browsed/ Livestock that eat Acacia aflbxda remain in ¢
" good condition. durmg.the dry season when it is often the only green growth
avarlable The tree is often’ lopped and branches carned to the camels, cattle,.
rsheep, _an(igoats The pods 100, are’ eateir by livestock, especially cattle, and -
also by: elephants, antelope and Baboons “The mutritional value does ‘not
deteriorate on drying (wluch is the case with many- other . acacias), 50 Acacia
' alblda is fed dry in many parts of Africa’:In the Sudan, trees produce an .
average of 135 kg of pad per tree. The yreld from a stand of 12 trees in, the
: Sudan has been calculated to be 200 kg of crude protéin from the pods alone.
“This compares favorably with 180 kg of crude protem from a crop of
~unshelled groundnuts The two crops can be, and are, grown together, since the
" groundnuts: (and oth T crops) are g;rown dunng the wet season when the -
'-Acacra albida iPleafless. . : ;
Acaela albidais. large thorny tree. Iti is sometunes shmbby, ‘out grows up /
) to 25 m lu&h 1f al owed to-grow. uncopprced In West Africa, it is genera].ly
© left standmg inl e arable lands, Leaf-titter decay and excréta from grazing -
. animals’ dunng e dry season enrrch the soil, which has. resulted in greatly
_"_3mcreased yields. ’lThete is, as yet; no evidence oE any. apprecrable beneﬁt from :
._'__mtrogen fixa ,'n y- the roots: - .. :
_ The se contam up to 27 percent crude protem arrd are eatert ?)y péople
- in Rho esra/z Tng tlmes of farnme The seeds are borled to 1oosen the skm and

. P
"_.-,: . -y . .

. “‘Acacfa _- bm‘a Del Also known as Fa:dherbm a!bzda (Del) A Chev apple-nhg scac:la "
_-winter om, carpel thorn Fa.rmly Legummosae PE [ B #

1 lr}‘ :

Tt '.Iu.q,[ .
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then reboﬂed to separate the kernels A mature tree can produce more than a
rml!ron seeds a year.. : _ |
Acaqra albida pods may be mlxed wrth maize and grourrdnut meal for food

g o combined Withi hay and succulents for fodder.

b
L of’ Acncra albrda provrde shacle and feed for hvestock in. the dry séason. (H: -C. D de

In southern ar‘)d eastern Africa, Acacia albida is alwa_vs found in rrpanan
commum,tres but in West Afrrca it also grows away, from river banks and

y watercourses often in cultivated lands [ts,growth patterns vary widely;

sometrrnes the trees grow.singly, ‘sometimes in groups, whosd . upper branches
grow together forrmng a canopy. -Althdugh it can be found in altitudes up to_

1,800. m in Uganda and as hlgh as 2,800-2 ,500 m in the Sudan, it is more

usually found. betow 1 00.m. In areas where the soil is permanently moist,
. the tree is likely to re
the soils are only seas nally moist. Where there is @ bimodat ramfall pattern,
there are two flowering periods’and two flushes of leaf per year:

‘The sdpwood is dirty\, white. The soft yellowish-white heartwood is subject
to attack by borers and termites.’ Although it'is easy to work, it springs and
twrsts after sawing, even when the wood is seasoned. The old bark is rich in
“tanniii (28 percent), the roots and pods are not (5 percent). In northern
t.he pounded bark makes a packmg rnaterlal for: paek saddles fo% oxen

good

-

L -
ST

In the savanna

UN DEREXPLOITED TROP!CAL PLANTS '

'm green for longer periods than in those areas where _

untry of Ethropra the. brqad car;opy of otem-rrch leaves and‘lﬁods' N
it)

+

v
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IPORAGE o L T 3
LIMITATIONS AN D SPECIAL REQUIREMENTS e

.-Acacm;albrda trees are thomy Some pods are feputed to tamt mllk when fed
to dﬂuy cows. . . - R

~ The seeds, s i ’ many - other Spec1es of Acacia, are somenmes heavﬂy :
mfested ith bruclud beetles. - The. seedlmgs arg especially susceptible to
_ msect damage but no more 50 than many other naiwe specnes

E _ E

4o . . s !

- a T

B

RESEARCH NEEDS : R A )

"'."Acacw aibida deserves further mvestlgatnon throughout 1ts natural habltgt to

_' determine ecologlcal demands and’ limits such.as soil; climate, and altitude.

Expemnen’tal pldntings”in arid regions. of Central and South Amerlca A51a,-

“and Austraila should-be conducted, to deteimine: B R
. = The amount of forage produced and its nutrient yalue R

o The effect on liyestoek of protracted) féeding; SR
e The techniques for propagating and ¢u1twatmg the plant

o e lts. potential for coppicing. (regeneraﬁon via new. shoo ts) LTt
» The effect ofbrowsing on the plant; . : > » °
e The effect.of the thorns on animals (camels don’t seem to care)
o e Thc effectof nitrogen fixation; and ' TR .
. lts potentlal torfix mtrogen e e 0T } oo
- H . ) | O | %- .. . § - I ‘a‘ *.
Selected Readmgs S S SR o I

Codd L E. W 1951 Trees and sh.rubs of the Kxugennatlonal park.. Bofamcaf Survey
Memmrs 26 chartment of- -Agriculture, Capg Town, Union of South Afnca ST
Dalz:el 1 M. 1937. Useful Plants of West T?ofncaf Aﬁ'rca CIOWn Agents tor thé
Colomés London p.202, N
__'_ Hunting Toohmcal Semees (G E. Wackens} 1968 Land and Warer Resources Survey of
. the Jebel Marta Area Repubhc of rhg Sudan, - Reconnmssanoe Vegetahon Sunrey
Acacm alhida Del.-a. general survey (with special. reference t0, obsenratlons mado in
the UNS.F. Jebel”Marra -Project). Volume 2, Appendix 1V; pp 24-72. Food &.
Agnoulture Orgamz:fuon of «the Umted Nations, Rome (0rde: numbe
LA SF/SUDI 17.) . :
lrv'me F.R. 1961. Woody}’i'anrs af Ghana ‘Oxford Unwe:s:ty Press London S0
Radwan.skl S. A., and G. E: Wickens. 1967. The ecology of Acacia albida on mantle solls
~in Zahngel,.l‘ebel Maxra, Sudan. Journal of Applied Ecology, 4:569-19. . .
\Watt J. M., and M. G, Breyer-Brandwljk 1962, Mea‘:cmaf and. Po:sonou.r Planr?. of
Southern and Eastern Africa, 2id £d. E. & 8. Livingstone Ltd,, Edinburg,’ #
| \Vickens, G. K. 1969, A’ study of Acacia albida. Del. (ernosomeae) Kew Bulletin..
'\ 23181202, 4 . . e

. e ]
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Researeh Conta'nots and Qerm Plasm SUPP‘Y 0 :

The Herbanum Royai Botame Ga.rdens Kew Rlehrnond Surrey, Egglafld (G..‘,E".__
" Wickens) o . &,

- A comprehensive list oi' Acacia albida research contacts is given in a companion report .

_ T)'op:ca! Legumes ﬁ?esources for the Future’ To order see page 187,

- 4‘, R :

*
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.W.herever it’ grows in quanmy, Bros:mum ahcastrum* is much sed as Stook
feed, espeCially dunng dry seasons when other forage is scarce. outsxde
it natural tange, little attention has been giveri't its .£CONomic potentm{ The+
- tree could be an J‘nportant forage source for any troplcal ares that- su}'fers
--";ifeed shortages in d{y seasons. - N\ LA

""ahcasfmm is. also fairly common in Western | Jamalca ‘and western Cuba. .

' —Although indigenious to, moist forests, it is “extrémely tolerant of drought In

-Guatemala, Belize,! and the Yucatdn penmsula tlis often the prmcxpa.l feed for

stock during drier onths. f .

. Cattle appear to enjoy the leaves and brancly t;ps }heﬁa‘bundant frmt iServes
as pig feed. The fruit’s sweef pericarp and its qhestnut like seeds. are eaten by

_-_'humans The seeds taste somewhat-like" potaiioes and are Eaten raw, boiled,

: make tortillas, .or| are Baked wﬂh green plantp.m The seeds are gathered. by -
the Mayans for m.Lkmg thelr atwe bread when stocks of maize fun 16 _
' ‘The trees can)be tapped and the free flowing, milky latex m:xed\wnh
'_ch.lcle of drunk like cow’s milk. A related 4pe01es Brosimum utile, is the
- “cowtree” of  Venezuela (made famous y Humboldt) whlch furfushes a N
potable, milk-like;latex.
i Brosi}num alidastrum’ wood is white, d nse hard and fme gramed It is-
sometimes used for conistruction and carpentry. in Yucatan. . - :
 The commerial value of chicle (the lbasis of chewmg gurn) spurred
. development. of logging camps in the Yucatan -forests. Brosimum licastrum
fohage is still uged as fodder for the mules that carry the chxcleros (ahd_""
archaeolog:lsts) . t ehch camp, ‘trees are fe]]e'd and the branches lopped off so

: Y ) . r
b : .
: oy

' "‘B’rosirnum"q.{ica's’j‘_rjnn'i Sw-._Also lfnom a8 ranipn, capom'o, etc.__Fa.rn_!ily: Mor_aoeae-.ﬁ
- PR .. o o . . L P

BRO SIMUM ALICASTRUM R
Natwe to souLTrn Mexico and, th\much of Central Amerﬂaa, Bfosxmum

. and roasted. Th?y are also reduced to a meal that is.mixed with maize meal to
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ue s 'UfNDEREXPLdLTEDTROPIC_':AL-PL_ANTS__

that the anunals can browse the’ IEd.VCS nuts, and twlgs Wthh they. eat _
eagerly Groves of 1arge Brosimum alicastrum: trees are con51dered a source of
hvestock feed equal to the best pastures :

- H

F . . i

. . . . . B L

.l . A .- . : " . 1
3 . a t

LIMITATIONS AND SPECIAL R\\EQUIREMENTS

;
s - .
Brosmmm ahcastmm trees grow to. helg,hts of 20-30 m; the trunk rnay ettam

a diameter of 1’ m. ff managed for foddek, the plant c&n e mamtamed as a
" sriiall tree, but expest tree clnnbers are reqmred to lpp off the branc}hes of
mature unrnanaged‘trees S s . A

¥ . o v P ‘;- L
) N ': M. - B H
. R - R i I "

LA ’

A

RESEARCHNEEDS BT

4 o ) “.-_:.
.

The cultural requuements of Brosmmm ahcastrum and its adaptabm,ty fo new”

reglbns need testing.. Reportedly, the tree can be grown from seeds, cuttings,

Ot air layers. Expenments are needed to détermirie whet_her the trees.can be

closely planted- and regularly coppiced., ‘The fodder. yield of COppICed trees - .

~should | ibe determmed and»cornpared vshth that of other d:ought tolerant/ )

‘fodder plants. [ S -

Seeds and leaves should be stud:ed to determme the nutntmnal basm for

thenr feed and food values.” x ' _

“There -are three named varieties in Mexmo These angl other typessshould R

be collecteq‘i and evaluated as feed and food sources.... - - ot R

' Becaust Brosimum ahcas'i"mm is. related 0. Artocarpus communis, the.

‘breadfruif of the Pacific Islands and Hecause. fermented breadfruit paste hasa ot

3 remarkably long shelf life, a- study of the. fermentatlon and( stora _e bW

-of. Bros:mum ahcashum _.‘seeds aﬂd"ﬁ’ﬁi 4 )

m;portancg - _ ._ i P o= .

. ; Mnrtmez M. 195? Las Pfanms Med:unales de Mm:uq 4th u:l Fdleloncs Botas Me\lLO

FglF Me‘.\lco .
oJ’I‘eJeda, E; and C. Sam.hez Munoz 19?? B‘osamunmhcastrum (Ramon, Capomo. e
Q,qre Ojoche) Re”curso Silvestre. . T?Opfcal Desaprovechado Instltuto cle Investlga~ s

""" *"ciones Sobre. Recursos Bioticos, A. C.., Xalgpa, Ver., Mexico.
" Pe mﬁ‘on, T..D., andJ Sarukhan 1968 Arboles Trop:cales de Me;mo IAO and In-
_stituto Nacmnal cle lnvestlgacmnes l"lorestales Mexico, D.E, Mexleo LY oos
9 Souza-Ncwelo N.-1950. Plantas Ahme‘nﬂc:as y Plantas de Condimento que Viven en
i Yucatan Instttuio Tecnu,o, AgrneolaDcheqnenero Menda Yutatan Mexleo




_ s ‘apd gods. of Brosimum alicasgrum provide good-quality. year -round.- livestogk
. feed 1which is a valuable resource duridg dry seasons. (¥. §. Cdrdenas Patron): - S

™
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CASSIA sturtr -+

.'-‘lk. : g o - -i

. established, the: plants’ W-"fql_untarﬂy--jroﬂuce--da‘gghter """ plants—in—
nelmbonng area‘* A g T

' *Chssm smrﬂ:R Br F rm.ly Legurmnosae

‘a8 . . UNDEREXPLOITED TROPICAL PLANTS

Rlesearc'h Co,ptac’ts and Germ-i’lasm Supp‘ly

'Brochemrstry Depa.rtment; Laboratonos Nacmnales de Fomento Industnal; Apartade

Postal 41-537, Mexico 10, D. F.; Mexico (E. Arias-Torres)

: lnstnuto de. Investlgaelones sobre Recursos BlOthOS AC., Apartado Postal 63 Xalapa,-

. Ver,, Mexico (E. Parcl -Tejeda)

Ca.lle 31- A No. 1421 Col. Nueva Aleman, Merida, Yucatan, Mer;eo (P V:llanueva P)

' .Quimjco Blologo, Calle 57 #4'.-'4 C,. Central Pe;hatnca, Meridu, Yucatan IMC)L]_CG (F I.
- C.I?denas-Patron) <Mt ST . .

'i._ ) o DT

: A . b : . ', Y ) P ay
L P o . P , T . . .

Cass:a srurtu* a beaut.rfu} ye]low-ﬂowered shrub from the and and sermand _
reglons of southern Australia,. was introduced, into Léae‘l“as an ornamental '
_plant, However, recent: research conducted at'the Kesearch and Development‘
Authorityof ‘the .Ben-Gurion University of thé Negev in Beer$heva has -
~-shown that it has great potential 45 a perennial fodder bush.- . -
Under .the conditionis of the Negev desert, it has, demonstrated better
_year- ro’und palata’t:fﬂlty than any bush yet treated (Atriplex spp. [see p%ge :
122], Kochia spp., other Cassia spp.,etc.). It has good grazing resistance and
The leaves, have¢a }ugh protgin conterl’t—about li pe‘rcent-and annual
dry-matter }’IGldS (in two gramng perlods) %f about 1 000 kg Eer haina 200 -
mm rainfallarea. ~ 7. . o TR _
' The plant yields, well in areas sof - 200-2’50 mm ef wmter ramfa]l but also |
thnves in areas; .of, higher rainfall, ‘Tt will grow. in-a Vvariety -of soﬂ types
mcluding sandy and slightly: alkalinesoils; but does best in loamysoils. o
Seedhngs prepared ifi a nursery may be transplanted -to the. freld 6:1 2

mqnths after planting, If the soil is rain “moistened at transplantmg time; no -
- n'ngatlon is’ necessary ‘Under the conditions of the northérn Negey plants. .

kr W, qtuckly ehough: in- loamy soil: for grazing to start 1-1% years:after -
planting: Althougfr seeds, planted directly. in fﬁe field grow successfully, :
@yira]]w}i—as jLnger_ than-when- the tranSplan ing method is-used: -0 ce




Ungrazed Cassig sturtii, (MFort) & . © 1 0 &

. 8 N . . . N L. o - ) .
' B o
! o T / - . -
Lt ¢ . .

'._:__.'._'.____, M_,_\._Ihaileld_ rials ini Israel mcluded only a small percentage of ‘Cassia sturtii
W1tl‘un any grazing area.- There hasi‘been no indication of any toxicity.
~ However, with’ such a small pgbportlon of 'the plant bemg consumed by
hvestock to:umty may not have been. *ewdent
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Sheep graze the rioft

Beer-Sheva, Israel). the

accessible parts of Cassia sturtii first."Later (like this.4%#ss;.
¥ return and strip the higher-porti

a

_ : m at
[

ons of the shrub. (M. Forti

1
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Lannon, W. A 1921 Pfanr Hub:rs and Hab:rars marhe Arid Porrzons of .S‘om‘hAusrraI:a. .

CElJTngle JInstitution of Was;m}gton Washmg-ton D.C.

Forti, M, 1971, Introduction of. Fodder Shrubs and Théir Eva!ua.no;: for Use in -~
F the No;th Wesfém Negev Negev Insumte fo'r Arid. Zcme Resea:c%

N

. szz-anu A eae
o Buel‘&lﬁﬂ{ﬂ, I,sr
Impeml Agrlcultu:al Blreaux. 1947 T?fe Use and Mwuse of. Shrubs and Itee&‘ as Fodder
-+ Jonl Pablication No: 10. lmperlal Burcau of Pastures and Field Crop\s\Abcryatwy;th
Tmperial Forestr} Bureau Dxford Imperlal Bureau of Anuﬁa.l Nutrmqﬂ,«Aberdeen

Symon D. E. 1966, A reyision ‘of lhe genus Cassia L. ‘C;lcsalpmlaceuc ln Austmha
T’mnsacnons Royai Soc:ety ofSourh Auﬁraha 90 73-151,.

A =
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Resemch Contacts and GermdPlasm Supply EE

Botame Cardcn md State H_erbanum North Ierrace Adelmde Sout]l Austl;aha Aus-
; tralia™ . T

Y

Research. and Develapment Aumomy, Ben~Gurlon Umverstty of the Negev, P O B. 1025
B'ee; Sheva Israel (M. FOItl)

r

*

1

S

W:ute Instml te of Agncm%i\&esearch Adelalcle, §outh Auatraha (D- Symon} [no seed]

L
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SALTBUSHES L

. & - P A ‘\\‘.

Saltbushes of the genus Amplax* grow thxoughout the- world. They are

highly salt tolerant, and many, are pe-renmal shruBs that femain gréen all year.
‘They make useful forage in atid zones of the world. For example, A triplex
- nummudaria s “wows well in- deep soil* W1th only 150-200 mm annual rainfall.
. They resist temperatures aslow as - 19° to ~ 12 C; mthstand heav:ly textured
* soils; and tolerate’ sallmty in soil or-water. -~ - -
Research mdlcates that the. riutrifive value of Aﬁ'zplex nummulana and
-Atriplex halimus-is high:: both have 2 d}gest,lble protein ¢ontent averaging 12
percent of the dry matter- (abdut the same as that of alfalfa). With only 200 .
-mm of rainfall these two spe01es have produced 1,000-1,500 feed umtsfper

ha, which is about & to 10 times miore than a good. hative pastute produces |
under the same condltlons‘[' They have sumved (but wnthout reproducmg) a .

12-month penod w1t.h only 50 mm ramfa]] :}5

-

F]

*Amplex spp. Commonly known as saltbushes Famdy Chenomdxaceae T -

tMalet, 1969, Ziani, 1969, See Selected Readmgs _ Y
_ ¥Franclet and LeHouerou 1971. See Seleeted Readings. -




A plantation of Ampi'ex spécws estabhs]'red” near Beer—Shnva, Israe’l to pIOVlde forage {‘or\
tivestock. Rainfall fere is aboui 200 mm annually At the left’ tsAmplex nummudarias in
the center [heavy With (’ru1t) ’Atnplex caneséens. Atnplexes £an Tnake areas productwen
that are otherwise “useless and salt devdstated:- mote the ba.nenness of the surroundmg
_ landscape (M Fortl) < -t : :

Awas51 ram Iam,p grazing Amplex canescgn;:i:?fﬁlg‘ the;h_e_:lght of summer. Tlus species .
“has: proved to ‘qe one Df tha rnost paiatable in trials in Jsrael. (M“Fortl) :
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Atnpiex nummm'anih aithouﬁh net coﬁsmereﬂ . tropueal plant reaches
"into some tropical areas of: Austraha Because of its. n‘rtpo:tanee as a forage
p]ant for arid and semiarid ateas; it should be among the first "to' be
mtroduced into regions with similar eliinate. 1t is one of the mest palatablé of
. the atriplexes and.is highly dmught résistant,- It has-beén mtroduced Ainto
lsrael South and North Africa, and info several Soufh Americaf countnes for

.

testing as a forage plant; yields in Istdel have betnhigh. .
Atriplex canescens and Atriplex canest'ens ssp Hinearis are:North Am er}can
specigs that grow ih semiarid areas where sprmg and fall rainfall patterns are.
typical. These plants-have as h],gh 2 nfritive value’ as ﬁmpiex nymmularit.. -
Palatablhty is smular to A{gplex nummulana they are eaten by sheep and -

¥

Amplexes will’ grow in: salme soﬂs because they have*a mechamsm fQ “ creting”

the salt that their roots absorb. Hairs on. the leaf surfaces swell (as'shown here) and
. accumulate salt; eventually they burst, scattenng the’ salt over the outside. surface of
" the leaf J.R. Goodm) ' S




P

_ annual(wmter ‘rainfall. -, : e S e

. for 3-4 ‘months agd"then planted in 1:he fields (1 m by 5'm apart) early in
SOLERS sprmg, preferably after rain. Norgnal}y atrlplexes may be ‘grazed vhen they

- fodder., . . - .

- western United States: rangelands) when there is no green feed on.the ranges.

"'cattle, In [srael sheep prefer ﬂlem m the dry ‘season. II'L agnmed system of e

- shrubs and natigarnual vegetanen,,, 1¢gse-and. ather’ newly initz

have sustamed aheep at the rate’ of 3 sheep per ha'in, an”erea ef 250 mm "

In, lsrael and; North Afmca Ampiex hahmus, a Medlterra.nean spemes has

proved mme ardy :than"¢ er fhe, canescens or thernum.'nufm ig;however, it
~dsless p atable 1t will grow in ‘shallow, 5011 and on slopes where thé others 2 o
- cannot Suf J.ve Sheep,, and t,attle show a preference: for it during thce'_ o
1.7 rainy wint ‘season and in early sprmg 1t does well with a ramfall of 200'mm

in’ winter, but should be planted or, Iotated with spemes more palatable in the

dry summer and fall. A N

'

Atnple*(es are " salt golerant "Laboratory experunents hfwe demonstrated e

" that Atriplex halimus, for instance, will grow adequately when irrigated with - o
 saline (nutritive)- solutlop containing as much as 30,000 mgfliter of sodium.

ch]orlde *.They excréte salt by forming smal] salt-filled bubbles (vesicles).on

" ¢+ the leaf surfaces: When full, the vesicles burst, releasing the salt to the wind. ST

_Atriplex. cultlvatn,on is slmplea Seedhngs or cuttings dre grown in a,nursery

are 1.5 m high, which is o,f‘ten in the second or third year. Native stands of

Amplex halimus yield about ‘the same amount of browse and wodd.

. -Atriplex is now cultwated‘ in Tunisia as a fodder cr,op and’ severa} hund:ed .
'adetlonal hectares are planteﬁ\ every year. L . SV R

' Although only fout 'spec1e$ are mentioned here, other‘ Amplex spec1es :
should be con.sudered by researchers testmg the use of atriplexes. for and zone

L]

LIMITATIONS AND SPEGIAL REQUIREMENTS

o

‘ " A

\ ' L
_ Some scﬁentlsts have qUestloned the, palatab]hty of:A mplex specxes However °,
. numerous experiments and, the expenence of farmers show that Atriplex is”

accepted by livestock dunng the summer and fall (wmter and early spring in-" *

‘Under saline conditions the leaves: may have surface’ deposits of sathat
‘may limit intake by livestock, especmlly when drinking water also has high x
' salt content of is in short. supply. Low levels of oxalate have beg dg"found in
Amplex but they are well below harmful amounts. ©_ % :

* " - : L
) L

B

. *Zid, 19‘70 See Selected Reaclmgs Fer d1seu5510n of the unportanoé"o; salt-tolerant N
" plants to the development of arid lands see Moré Water for /Ind Lana‘s BWID _
Report Number 14.- Avaliable without charge as‘ noted on pagé 187 o .

. . . s . -
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The plants must: frrst be n\ursery grqwn, Wthh is a lnmtatlon because it
_ | v

In many argas AMplex 5pe01es attract rodents and other ‘wild - ammals
; which consume ‘the seedlmgs be:fore they have a chance to grow.

. : _ s v .

- . . . . .
- . o “ . -

Cgesearcnfeos | -
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There is urgent nee’d for large-ec e ﬁe]d tnals w1th atnplexes Management

. procedures, -which fould prove f svital unportance‘ have not, peen sinvesti-

By lmproved methods fm So“k-ﬂg seeds: d“e‘:ﬂY in the field-need to be
deveIOped e _

LA
.

.‘5{«.».' Dxfferences" in sa]t re31stance dﬂrought re31stance salt content, Ieafmess_'-‘

palatablhty have. ‘been’ obserqu within popu;latlons of several species.
- Th e(re, a'+wide" research field is open in. plant genetrcs physnology,

ec‘ﬁphysmlogy, and nuirition. , :
" T Selectwn and breeding coild grea y Jmprm?'e ylelds rajse prq‘tem content .
_ and reduee thx:c substances. Genetxc ts’ shogid aim ‘at selecting varieties that

are. shaped to malke edible parts more available tc’ sheep and cattle Varieties |
that tolerate” defohat:lon $well and that have a v1gorous pattern of regrowth.
after browsmg are also needed ER

Eey

L3 = B . . o
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*

nghsh and French editions) Instltute de, bp;sement Tunisie, FAO, Rome.
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Industry Canben:a, Auutraha.. <
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" Tropical.20:3,13. P:ins S Lt AR -

Le I-Ieuérou H. N: 1974 The Usefnl Shmbs of the Medttermnean’ Basm and the And
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TAMARUGO IR

\ e T

The tamarugo* grows in the forblddmg Afze\'&ama Desert of northem Chlle '
~where a salt crust- several feet thick covers the soil, Few-useful plants can -
- survive the”® gxtrenie cond.ltlons of tamarugo s, natwe habitat. Irl salts,
de,vastated reglons of suitable: clunate,.tamarugo, an.evergreen plant, could
become a year—round fodder supplye [ts pods, leaves, and se\ds are nutr1t10us

_and palat# and it is used'as fodder for sheep and goats.. .

The ta arugo is a- sparsely branclung, legummous tree’ averagmg. 20-25
feet in helght Chile’s nitrate industry wsed tamarugo timber extenswe]y for
Tfuel and construction in the early 1900s. A 300-ha plantatlon was
. established -to ‘replace alhost. extinct tamarugo woodlands. The first
11vestock expenments were - conducted in 1962. As a result, a 40, 000-lia _
tamarugo pm‘lec&ms now. under way, 25,000 hectares hav= already been
planted : S

To plang tamamge holes are cut thmugh the salt crust. The seedlmg is- -
_planted well below thermrface $0° it WJJJ reach the water table. This deep
plantmg also Protects thp sened.lmgs from des;.lccatmg winds. Seetﬂmgs have .
shown 4 95~percent sumval ratg with: Just?a single irrigation at transplanting.
The IO-QIp seedlin\gs grow to %5 cti in theu: flrst year; within 5 years they.

~emare streng enough %o withstand grazmg at.a rate equwalent to 1. ewe per ha.

_ (After 25 years the sheep and goats aré’ stocked at a rate of 10-20 animals”
per.ha--the maxifmiym ﬂ'[at cme hectare t:an sugtam’) The t;ees are- plhnted at--
100-120 per hi. \ RS o - '

, . “Rain 187 scarce inithe: reglon (sometunes abseent fo; as long as 7 years) but
< the trees Teceive mmsture Ardm; a foggywdnzzle and from the dlightly -
bracklsh water table wh.lch is lgu2 m ~he10W'the surface and is fed by runoff

. .""from the nearby Andes s
* . Now growing. tlm:mgh the salt "a- waodlan' of tamarugo is supportmg
eepvat rafes: compaiab}e to those' "h.jgh-quaixty pasture elsewhere: in the
“wj--'wonld The sheep tlmVe, prowng the. palatabﬂlty and nutritional value of,
F-’ftamaxugo as forage« Since 1968:0ver:5, 000 sheep, have been maintained .on
© tamarugo plantat;ons Angora ”goats and Karakul,” Megino, Romney, and.
.- Endlish Suffolk sheepearefused for gither,, wu:-ol apreductlon or meat, Meat
- '__fmm tamarugo—fed sheep has.an acceptable ﬂavor Mermos have produced..

' ';i__merethan 4 kg of !we-ol ber ammal T L Y

R
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LIMITATIO_NS AND SPEEIAL.REQU[REMENTs_ S

8 - ~ "

E e._, Because Tittle is- known of the envuo‘funental consequences of lntroducmg

, tamarugo to new regiohs, care should be taken that it ‘does not beeome a-
,pest In extreme COhdlthllS similar to-those in the Atacama Desert,§ shouid
be safe, but'ifs aggressweness in moré hospitable regions is unknown ‘

thtle is kaown of the eqonomlcs of its plantatlon anduse: - EREPE

It/1s pLossnble that the hlgh protein tamarugo diet’ may: result’in deereased
fsrhhty, rams should not be held permanently on, the tamarugo plantations.
Ammals feeding on tamarugo quuu'é supplementaryorauoqs of cobalt iron,
n‘;agnesmm, and wtamm A’ .

. Since tamarugo . is the- ¢only plant that “does” wcll in. ’such hiarsh

envuonments a monoculturé has been - estabhshed If disease er pests - «
devebp there will be few, if any,. altematwe sources of fodder for the.

~ livestock. ‘Beonomic dlsaster might resalt. . - .
A thorough pollindtion is essential because up fo 70 percent of the fruit
can be lost to  insect pests Throughout tamarugo plantatlons in- Chile

seedlings of the related algarrobo (Prosopis chtrenszs ‘Stuntz) are occasmﬂally .

introduced. The .plants are not palatable to. the sheep, but their earlier
‘“ﬂowermg provides food for the ‘wild ‘bees that gollmate the tamarugos.

I‘amarugo pods need' extenswe leachmg beforﬁ they can b eaten by huma.ns. - ‘

T
o

.'__Tan};;gu'go-‘s hi'_gh-protei_n pods a&d leaves; (M 'Sa}Q?uis} o ’ ._ - s

T
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Sheep being fedaamong- the tamarugo lrees in Chﬂe 5 Pampa del Tamaruga}----—'lhxs 1s one
v oof the mast salt- de\'astaled areas m thé world and rain is often absentdor years on end
A .Nevertheless sheep, are raised -on tamarugo at®stocking rates approa(,hmg those

obtainable on good pastures in temperate coun lnea (M. Sarquls} f :

RESEARCH NEEDS SR " EREN

+
L LR

Pllot tuals @to rame tamarugo in Central Amenca northeast Bl;azﬂ the
."Middle Bast, and arid regions in Afrita are recommended -
_ Thqéamarugo is qutstanding in its ability to Pesist salm;lty stress lq coulck
'-serve as’an expenmehtal plan,t for’ mvestigatmg the physmlogy -of saftes
tesisfance. Suchi .experunentatmn cbuld also lead . to means for ralsmg
tama.rugosproductlwty R
' pods are- badly needed; a8 lyet no such Iesearch has been attemptcd .
- Other salt-reslstant* spec;es miust* be four(ql to- mterglant with: tamarugo o
The economy of a plantahon wﬂl then not be s0 dependent on the Ege of a*
sulglespecws L R T R

2.

Selected Readmgs PR R o
' 'Elgueta Salmas H., and_S. Caldemn Sdnchez ____1971 Estucho dei tamarugo. cgrnn‘.'
~ - productor de a]:mente ‘del ganado lanar en la Pamp; del Tamarugal, (A study of
tamamgo as producer of forage for sheep in the Pampa del Tamaruga.l) Inforrne
L Tecnologwo 38 1- 36 Instituto’ Forestal Sg.ntuago, Chile,
' 'Klrby,J M 19‘?2 Cthes tamarugo pro_lect World QOps 24 296 8.
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' 'A_Programa Cooperabvﬂ FAO!BID 1570 Informe Sobre el Proy' ta a‘e Planrac:ones de
: Tamrug@ ¥ exp!otac:on ganadef'a en el Norte Grande, Chile. I orme Niimiero 1/70
. Ch, 1b. Wash;ng'ton DC 262 PP, Avmlable from FAO Reg;l al. Office Sanu:JgO
;’

Ch.ﬂe._*' :

tama.rug-o Ph:l] Boletm T cnico #30 Universidad de "Chile,
. (Available from author, F:».rf uela "dé Agmnom:a, l)/e;.panamemo Bptinico, Carnpus\
Antumapu,Santmgo, Chile.y.. . - : . . .

' '_ N l"crnando Ebpmosa, Brown

_ 'orge 171K, Sarmago Chllc — B 3
S L'-‘.cue]a dé Agrom:rmmuD

artaincnto Botanlco Carnpus Antumapu S.mnag Ch1le (l

[ - Sudzuki) ‘
- FAO Regiorial Olflcu% itla 10095 Santlago Chile (M. A I-Iablt) :
"'Mzmo Surquis, lsaLﬁal la Catolica 4827. (Los Condes), Santiago, Chlle
Research and Development ALIhonty, Bép-Gunon Unwersxty of the Negev P.O. é\ }025
Beer- Sheva, Israel Q. ’Schf;chter, M, Fortl) e
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The buut: ‘palm,* which g Srows by the mdhons throughout the Amawn basin,
Vendzuela, and the Guianas, has a remarkable rahge of uses. It is known as o
*the, tree of life because some lndlan tribes depend o it for alk aspects’ of their
llvellhood food, drink, sheltér, anqloclothqng . <"
It may well be the most plentxful palm in S¢dth A—merica yet enly minor
- attempts -have .beerd made at cornrnercmhzanon Potential products from
hur1L1 include oil and starch for food; wine; t1n1ber cork;and industrial fibey
for twine, sacking, et} land hammocks. FEEblblllty studies of bUIItl..
" production= and explmta{ion are 1ecommended ta. 1esearchers pt wate
investors; and government agencies. - e .
~ Buriti palms grow mostly at low: altitudes 1n groves near swamps and- .
- springs in damp soils that are useless for- agncultpre The1r presenee then
 indicates the existence of water in dry country. ' - '
The burm have, leaves 3m lnng and reach heights of. 75 . The green,
, scaly fru1t is roundish: (abput the size' of-an egg) and gr ows in burnches. After
scr,aplng, the fruit:i 15 ‘soaked to soften the scales thal cover the thin pulp It
has a pleasantly sweet, tangy taste and,,ls reported tolhave as much vitamin C
ae' citrus fruit. Thie fruit could be canned or’ candie and would probably
- enjoy wide. dlstnbutmm The fruit pulp cdntains 8-9 pércent ediblg oil, which
- confains 300 mg, of beta-carotene per 100 g This oil iy said to produ;efmore ‘
~ vitamin- A than any Qt,her oil (and even_jiore vﬂam‘ A than carmts and
spmach) y .,_ ' T

the Afncan 011 palm kemels : NS E
Its shoots can be harvested f\r “hearts of palm” (see page J A sago-

llke starch, roasted by A.mazon lndakanadto make a bread is obtamc(} frpm

the pith of, its fTunk. [burm c,o‘l:{ : Ot Fastriat-starch -

e

*Maurma‘ ﬂexyasa L. Also know “4s Mauritia- vmgem Mart muriti; murm monche
murlche ‘ité, aeti, aguaje (Peru) amily: Palmae:”. . | S P
/ 'v - : )

LY
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Wmes are often rnade by the: Indraps fr _m the fruit and from the sweet sap of
~ the trunk and anopened flower cluster (,_ ﬂore ence). :

‘The hard outer part of the trunk y elds light (but tough) buriti wood,
wh.lch is used locally, much in the mah r of balsa 'wood, to make rafts. and
ﬂoats A cork-like- material obtained fro “the leaf-stalk (petloles) has been
" fised in the manufacture of sandals: and fa bottle-top linings. =~ - PN

/ Smpped from- the, outer skin, of youn’ leaves is a.thread-like f’bor that

makes'a strong twine. Though not fuliy-te ted, the fiber’s wide use in Indian -
‘\ﬁshmg netﬁ* hammocks rnats hats, and _ askets mdrcates that it dgserves- -
further research ' e

.
o

E LlMITATIONS AND SPECIAL REQ\UIREMENTS | f"-'\f -

Y ot an a2 .?Te‘_ .
: h}\burm palm has seldom been grown outs1de its namve ‘habrtat Th’us -
_nothmg is known of - agronormc restrictions that will limit- its use 'elsewhare N
e){ample its soil requirements and gnvironmental tolérances are un-.
known ‘It may- be limited to swampy locations, but it seéns likely that’ 1f‘ '

: ;_seﬂdhngs_ar&germmated-amﬁclally—the bunh—ea&he growrr torrnatupty i
dner clihates.. T R T S

3
g
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4]1arvedtmg should b

Blocks oé pastp made-f the fruits of the/Burit{ palm cooked with- sugar, herc bemg aolcl
b‘y street’vendors m"'Cmdad Bolwa.r Venq uela (1. Morton} ' T e
[ . . N * .

'y

The aéronormc req ments to rproduce bunt1 in pl‘\ntatlons are vu'tually
unknown. Thereforeeﬂﬁ factors affectmg the feasﬂ:uh@ of cultivation and
?]ared before it can be miss culhvated outside its -
mative| Sotth - American- soil, The economic afpects of ° \harvestmg ‘and .
proceésmg the vnld stands also require extensive study. - " N -

Mdny opportunities exist .for research’ and - testlng of buriti’ produc’ts in
food fiber,: s timber - mdustnes Testmg shoulq mvolve methods for
obtammg the raw products as. well as their formulatlon and fabncaﬂ\on into -
marketable items. 0bv10usl~y, th15 work wil] have to be done in the northern
South American counmes whe' ‘the plant is now avaﬂable in quantlty

Nypa spp mat are nafve Asia. Arenga. pmna 7-for examp ;
grows in drier soils than burit{ and‘it may prove Superior to bunn in'regions
‘where the waterloggedusolls are taken up with rqce culnvatmn N
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o 968 Cultwatﬁd palms of Venezuela Pnnc;pés 12 111 3

Dugand A, 19‘?2 Las palmeras ¥ el hombre, Cespedes:a 1(1&2):31 97
Cq\mer E. 1. H 1966. The Narura! Hlsrory ef Palms Umve{s.lty of Call.forma Press

¥ ‘Herkeley ar;d Lds Angeles, USA.- .. |

. Dodgq‘, C. R, 189',-' Desmprwe Chta!ogue of .Useful Frber P!anrs of the’ IVorfd # 9. QU 3.

: Dep\zrtme&& of Agriculture, Ofﬁce of Fiber Invest}gatfons Washmgton D.C El

[ Pérez-Ar Yez, L. 1956. Planitas Utiles de Colombia, Ed. 3. Roldan, Bogdta Cohambla

Secmanny {1856 Popul‘ar Ht.s'rory of the Palms and The:r AH:es Lcwcll Rcevc. London,

- “England T &
Sombroek w. G. 1966 "Maunhacaae, Amazon So:ls A Reconnausmwe of The So:!s of

“the Brazilian Amazon” Region. Wagenmgen Cerit. handbouw Hoge School Publ.
‘Vbral}lgen Landbouwkundxge onderz, £ : N :
" Sudrez, M. 1966 Les utilisations du palmier “M’onche" {Maunm ﬂexuosa Iy f) cq?ez les ;
o Warao du- ‘Delta de 1‘0renoque Territdire Deita. Y Afnacuro; Venezuel foymaf
dAgricuiture Tropicat'et de Botanique Appliquée;"13(1/3):33-8. * g

Wessels Boer, G. 1965 T’he Ind:genous Palms™ of - Sunnam E, 1. Brill.' .Leiden
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Research Contacts and Germ Plasm Supply
';—B;;}Ll,y Hortorium Cornell Unwerslty, Ltflaca New York 14553 USA (H E. Moore)

Cl*,PLAC ltabunn Bahia, Brazil (P. ;l’eT Alvm) L
Bepartment of Botany, Smlthsoman Instltutlon Washlngton D.C. 20560 usa (R, \\f
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Morton Collbutanea Unwe;s/{y of Mlaml P. 0 Box 243204 Coral Gablcs, Flonda‘33124
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Catathea Iurea* is a tall large-leaf'::d heib tha't grows in semunundateﬂ or.

upland areas an(ﬁ along river banks.in Squth and Central America. The coating

| ‘bn its-leaves is a potennal source; / ‘of commercml wax that iy, similar.to, and'

MQ for, the sarne purposes as, camauba the best wax knOWn Extract-

|’

*Cafarhea' lutea ’(Aublet) Schultes A/Iso knbwn as cauassi, casupﬂ, huja bianca, and

4

bljaO Famﬂy Marantaceae ,' ol

. . |
. : - .
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.r‘

T

: 074}1&: lutea g;owmg in watetlogged so:l in tl{\\ftmazon Basm (J M. ].d:obo)

p . : S |
/ ‘mg wax from Calathea Zurea could. be developed into producnw: cottage.
_industry, particularly. suited to ISolated regmns -Because, the chemical $truc-
‘ture of such ﬁne waxes ig dlf:?{llt to synthesrz\e industrially, natura.l products
_have ard edge over. synthet1 Furthermore \ carniuba wax.-is in great tle-
“mand, and its price,is rising because of the e:q;gense and. dlfﬁcul’y of obta.m ;
ing it from the Brazﬂlan alm C'opermc:a cenjer . i
Calathea lutea 2w natura]ly in dense stand 'al_,ong Amazon River banks
it is readlly accessfola and its harvesfed leaves canlbe easily transported I}ut it
s aloa potentlal new. plantanon crop for régions putside it§ native habitat. It
should be test plén‘ted along river basiks elsewhéré in the ‘wet tropics (utk such .
places‘as Southeast Asia, Papua New:-¢ umea Centrhl and West Africa, an&\the '
: Guxanas) eSpemal]y in newly logged or serm-mun' ated areas. ThlS spécws is
: : {)&e o‘f t}f&fust secondary—grawth-sipec;es to. colonhzre newly dlstdrbeﬂ areas.’

fr E

il C ¢ - ?3 o ! - | d R I _\__-,I- .-.; .
_ *See also Chndehila page -}41 and‘}OJoba page 105. . \ -7 A '
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he wax ( cauassu wax) DCEUTS as a thm layer on the under51de of,

the leaf. The r growmg leaves mature ip 9 mopths and have an average

yleld of 0. 7 g wax. * This wax’ can be removed easily, withiout machinery, but: -
,contams a re,sm whxch for SOr%e end uses must be removed by solvent ..

.rextractlon : i 3

' Calathea hutea’s is easdy proPagated from seed or f rom pxeees of r:hglzome by

_ smlply pushmg~ thepn -info the soﬂ or mud and leaving the;n to, sprout. AS"
many as 75, 000 plants can grow on .one hectare. One harvest is posslble the
first year; thereafter two harvests pef year result in an- ann’ual yleid of 800 kg .

" of crude waX pér.ha. R N .
. "f - 0- - \\'xf‘ . )

LIMITATI()NS AND. SPECIAL REQ}JDIREMENTS - ; P

The major probfem is the d1ff1culty of extractmg the waxfrom the'leaves -
e g‘ o /, = S BRI _ . R
RESﬁARCH NEEDS ' ., ‘ .

-'Chemiets and engmeers age. needed to develo ‘tnore efficient techniques fot
_,separatmg the wax from the leaf After the Ca thea lutea 1eaves are dried, the -
wax often ﬂakes ofj’ easﬂy, wh1ch ‘may- bepome an, unpqrtant processmg
RO consrderahon ks . 2" Uy o
. Phere Seems- fo‘be an n‘nmedlate market or -oauassu wax., In- the Amazon L
regions, where- the plant now grows.dnm densq $tands; srnall industties could be
- set up immediately, tperhaps ‘in the commumnes developmg along the
ﬁ“rans-Amazon nghway SR e
““The entire Marantaqe,ae f&mdy should be exammed for speoles w1th l'ugher -
wax yielfis than C‘alarhea utea.r” " & :
_ Other Waxy 5pec1e§.’| of Mafaiﬁaceae that deservg particular attentlon a‘l‘e
[schnomphon Ieucophaegs (P & E) Koern, and Monotagma rhodanrha
" “Maguire & Wurdack. ¥ owever, these are more restr1c.ted in distribution thart -,
. Calathea lutea; they fe smaller p]an S and not 50 good at colomzmg new
areas Thus, for cultivhtion they may re qulre more attentios’
* A program is nee}ded for- selectmg and breedmg natural strams that have
hlgh wax yield. L
= A aumber of alathea s.pecnes have ed,lble roots Some examples are
. Calathea allouia, Clathea Ianfoha and Calatheq matrosepala. Their potentiale~
. to become unp tant food cr0ps has net been systemanca]ly evaluate,d
Research eould/,prove rewa‘r’dmg SRR
S :
_ “ *Ope memhe’r of ;he panel (Mors) Has not bEen able to dupheate the yleld of 0 78 wax F
N __" f:om a le;thG X 50 cm that:]g reported in the hterature : L ,w

Ll

______

-
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CANDELILLA

141

" The' leaﬂess stems of the North Amerrcan desert shrub candelilla* exude a
* white wax that has vaIuable industrial potential. Alihough wild stands are”’
_fharves;ed occasronally, no- effort has been made to develop candelilla into a .
“crop. Résearch could adapt the” plarnt to cultivation, reduce. harvestmg costs,
- and-improve the wu«extractromprocess With these 1mprov ménts candelilla
could becog're an J.rnportant source for brmgrng fi gn currency té arid
developmg nations. = “
~ “Syntlietic waxes (largely based on petroieurn) have not repiaced nafural
~'waxes in the marketplace. A contmumg market for natural waxes is foreseen,
: especml]y if production could be modernized. The candeiilla plant appears
. adaptable to mechanized cultlvatron Modem\ extraction - met\hsd’s can be
“used; resultingin a cheaper and superjor wax. The productro
- wax, candelilla’s major. competitor; requires’ much hand labor and cannot be
' --easﬂy;"n}gchanrzed As labor costs increase, and carnauba, becomer\me
expei efcandelilla wax might replace earnaubp £
_ Ca"ﬁ“ﬂelﬂla ‘wax. is an ‘amorphous- solid, yel]bwish brown in color, that is
: '_j_.'used as a substitute for beeswax and. camaub;a When refined, it is used as a
'hardener for soft waxes (e £ paraffm wax)hir\r ndles pohshes chewmg gum, -
leather goods, varnishes-and- lacquers seahn xes, paper srzmg, dental
N

molds, and electrical msulatmg materials. % -

Abundant in deserts from:the Big Bend area of Texas and southerm New
Mexico to the Coahuilan desert in Mexrco _candelilla reeres only 100-500 -
> - 'mm of annual ramfa]l 1t grovés best on rocky sandy sLopes in soil that is well -

. drained and p‘oor in humus, The waxy: ‘coat on stems and leaves is reported to:

‘be thicker in drier months and drier areas. Candelilla makes good. forage for
goats and rabbits and: does not seem highly susceptrble to diseases or pests.
The plants can be easrly proPagated from cuttings or from divisions placed in -
' molst sand. They require from 2-5 years to produce wax in quantities-
sufficient forc?commercral use. Qandeh]la wax can be produced year-round,
but most is now harvested “during the winter, when migrant wotkers are
available. - Sometlmes planfs are harvested ‘and stacked for later wax
extractron - -
~ The waxy cover separates when the leav’es and stems are boded in water of
’ the wax may be extracted with solvent. Qnly 2 percent, of a plant’s weight is
removed as wax und_e\rl primitive. field conditions; but yields of 3-5 percent

[
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"Euphorbra enrtsyphrhnca Zuce: [Euphorbm cenfera Alcocer] Famrly Euphorbraceae
tFor. other oompetrtors discussed in this report, see J OJOb& page 105 and Calqthea lutea
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: The candelilla piant .(W H Ea.rle) ) . -_ P Lo

have been ach_teved in laboratory tests The prurutlve methods now m use .
- contaminate the wax with colored impurities. )
, Candehlla wax is marketed in the United States at about $1. 50 per kg In- -
BRI the past the 'United States imported nearly 5 million: kg per year, a]most half s
o was usedm coatmgs and pohshes and one- th1rd for chewmg gum e R

a

LIMITATIONS AND SPECIAL REQUIREMENTS

Attempts to cultlvate candeldla in Ham, Cuba the Dormmcan Repubhc
other regions outside its native habitat have not been successful B
" ‘Mechanized. harvesting of candeh]la max prove: destructive to ‘the plants

mowmg off the shoots causes the plants to \bleed Severe frosts wﬂl k1ll the
g Dlant back to its roots. ' :

.- . - iz f
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r . . .
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» cariaemla.'s id _habit‘:ft_. H'mé;te,d_ plants'in jbackgrauﬁ&._ (w.':_H,‘quge)_f e e
e Candeh]la wax contams re§in. Resin is 4 dnsadvantage in, SOme Pf"-‘dUCtS T
LT but its tackinegy.is an asset in nonshp ﬂoor' waxes. - S

-The Memcan‘@pvernment S!.leldl.ZGS the candehlla mdliﬁlry to?support -

Rre

. _._1.nl1ab1tants of :remote areas. The stems are gathered from native stands:

_ ~_scattered- over.a large area and are then transported by burros to processmg _

R staHoos The pr1m1t1ve transportatlon method and extraction process- ‘make
. the product’ expensive:, and the subs:dy necessary. Candehllah will not expand.
-, or reach its potent:lal as a crop until it 1s domestloated

F

.
A

RESEARCH NEEDS A

: Agronom1c and engmcermg research 'is necessary before candel:dla can be .
- successfully . cultwated and processed Research and development prograrns'
' should concentraté on: N S L

~ » Developing plantation technology and agronomy, ) Lo L -
"« Developing. hlgher—yleldmgwanenes S , ' S : ,.
© ', .7 s Improving harvest techniques; S I
' .~ Improving the- extractlon process to increase the quahty of the w
produced - e o i

- ".1” |




Extraenng eandehl.la wax m northem Me;\treo (W H Hodge@

[}

. Developmg new uses and. markets for the wax; and - - ' .

* e Developlng new uses and markets for the flbrous vegetﬁble re51due frorn
e the wax. extractlon ST o

Selected Readmgs o LA
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Guar* is a’ legummous herb resemblmg the. 1soybean planhto whrch it is

' related. With sufficient research support it could becomel a top-ranking
- agricultural ¢rop in inany tropical-and subtropical countries of the world.. '

- Its potentral hes in the gum in its seeds. Guar gum- has|5-8 times the
tl*uckenmg power of starch. It is usedsas a filter aid in the minihg industry; as

‘a thickener in cosmetics, hand lotions, and creams; and as a lstrengthening . .
agent in paper. It s also used to thicken and stabilize salad drel;smgs bakery " '
products and ice eream The demand for this valuable gum l]ln mdustry is..

- constantly increasing. - ,. 3

.‘\

Rt

L or soybean harvester can be used e R

' percent oil. Tt has been grown. for food in Indla sinceancient t
' _pods are eaten like sﬁrngbeans or they may be dned Salted, or fne;l in-oil.

' 400—900 mm of rainfall, When m01sture i short growth st0ps untrl mqlsture'

"Cyamopsrs rerragonoloba (L) Tnub Ajso knowﬁ‘ as C. psorahoxa’es DC cluster l:lean
. Family: Legummosae B . S : : 1.7

‘The gum .is: extracted from the seed’s endosperm It 15(! pru‘nanly a
galactomannan polysacchar;de and has high v1scosrty at low'c ncentratrons_f '
and over 3 wide range of a01d1t1es Some 25, 000 16 are'_al-raay produced'
~annually in the,ldmted State, but the demand exteeds \the supﬂly One half

. ‘goes to the paper mdustry, one th:ll'd to fhé making of ice cream, desserts,
_cheese. pxeparatlons reconstrtuted tobacco, cosmetics, and pharfnaceutrcals

a and the rést to the oil 1ndustry whete it is used to stal:uhze dnllmg muds.

Guar also holds great promlse for supplymg pritein required i m ‘the human;
diet. Guar $éed contains about 34 percent protein, 23 percent um, and 4
uies Young -

The ¢ake that remains after removing the gum is also rich in protem both

the seed and cake contain a balance of amino-3cids that, complements the . = -

- amino .acid deficiéncies .in-corn proteing, wheat, protem and ricé protein.. - -

 Bread has been enriched W1th 8 perCent guar protein in experlment\s without ™ . B

~adversely . affectrﬁg ﬂavor But, regrettably; guar. protem is not (llsed for -
- human COI’IS'lepthl‘l Guar seedcake (moted W1th the hu]ls) 1§ used on.ly as A
cattie feed. - D e e :\ N &

Thmplant grows beet i) sermar;ld areas and‘tolﬁrates moderate Sa]m_lty Iis” -

‘months after planting. On the main’ stem and branches it bears leathery pods e

: contammgupto leeeds oL L ey \ T

‘An annual crop, 1t is easrly planted cultivated, and harvested by qxrsf gt
agncultural rnachmery Guar seeds do not shatter an ordmary grain cq;mbm‘__.-_- .

- The guar. plant is -drought tolerant performmg well- m areas havurg "

agam becomes avallable, o o Ot \ a

: “robust bushy, and, normally grows 1-2 m tall, The' t:rop maturgs within 3-5  * o
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g o Guar grows well 1A a vanety of soﬂs and thrwes in. alluvﬁl\ d%andy loarn .o

With “wellidrainéd ‘subsoil.” Te"is grown on rotation fore he benefit of ' .
succeeding crops; it rotates well -with cotton\g sorghum, corm, nd vegetables. &
In some regions of the world guar fs, grazed, usually alter £ ost (to reduce .
- bloat pioblems), and makes good foragé. Rain-fed guar il yield from
.- 18,000-24,000 kg of green fodder and 900 kg of seed per hd. Yields may

double w1th urlgatlon W1th Seed yield as hlgh as'l 900 kg/ ha. | . .

: [l
A
. N
X
I
- . Feo ; .“?
Guar. (U.'S. Department of Agriculture)
. I I B '
T, ;‘if o T ) : ' ..
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Tex- 45- 941

. Cw . Ly

g Gua: BrOWn. between cGrn as a scul 1mprov1ng crop. A mtrogen-ﬁxmg legume, guar _
pro\rldes the soil with mtmg epous matenals sn'mla.r to the mam ingredients in ferullzer, T
o i at the samg time, guar seeds-can be harvcsted for the valuable gum: they coptain. (U S.

S Depa.rtme’nt of Agriculture) .~ . = R Cos

- Qum pods and seeds. - (R‘l Wliistler)
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N At present it is grown mamly in Pak:lstén Indxa, and the. Umted .States
- with some production in: Ausfralia, Braz’ﬂ and South Africa. Cutrent prides
range fromr $1.15 to $1. 50 per kg of gum andapproxnnately $2 50 per kg for

~edible grades b : ' : . s

W * o

) o

I

K ) 3

A LIMITATIONS AN D SPECIAL REQUIREMENTS
e
. M;tture guar seeds contam ant:trypsm and hemolyttc factors Uust as soybeans
" -f dp) that 1 may adversely affect dngestlon and health. C
o Weeds’ can have d deletertous effect on guar seed yields, especmlly in fnelds
- jrifested with Johnsen. grass. Edrly preparatior” of the field and mechanical
'_";_.I cultivatiorr during the growing penod are necessary. Guar is frost sensitive arid
' suseeptrble to viral, fungal, and bacterial diseases, but is not’ affected by
nematodes Guar bugs are attaeked hy mtdges which of tep reduce yield.
L The plant his photoperiod restnctlons and may. not grow well af all
- 1at1tudes ‘but presumably :(as with soybeans) thlS can be. overcome- by -
“selecting appropriate varieties. ‘ .
PR After pod$ mature, rain causes guar seed to blacken adversely affectmg _
o gum quality. In areas ‘With high rainfall and hum.ndny guar is best gownasa »-. - B
L soﬂ-tmprovement ¢rap i'ather than for its seeds. : PO
Unless diluted, guar- products ‘may not become wrdespread food “in-
grechents because the flour has an unusual flavor. Heat treat:ment will remove
it, but thlS adds an often unacceptable mconvemence C - ;o

PR .
e, . - : el e
I - . o -y

' RESEARCH NEEDS B e
Relatlvely httle genettc selectlon has{et been done The dnffleulty of makmg
_ hybnds by hand emasculatron makes:it u'nperatlve that techmques for making
« - ‘controlled crossbreeding’ be developed before any guar varietal unprovernertt?
_ program car . proceedt Great: potential . exists for unprovmg yaeld and for
. adapting the plant to.a broader range of climates. - - e
Research _is meeded_to test. the plant’s. suseepubmt_y ta insécts, viruses,
C‘ec:domy,ra m1dges, bactenal bhght and Altemarza fung1 and to select
.resistant strains, .. . )
’% Human antmutntlon factors present msthe beans need study If 1t is N
demonstrated that they adversely affect guar protem utlhzanon, methods to
remove them will have to be developed.
, antm}ttrmon factors from soybea.ns sh

......

mﬁtde good models.. Attentlon )
- ~d‘10uld be. given to sunple processmg tech_ ues su1tab1e for rural areas in %‘
develqpurg countries.” . . ¢ 7~ O ™

- AL unportant.research ggal’ i8 genettc séiectlon afd unprovernent of. rapldly

o matunng vanettes"—essennal fos dry_-land fanmng and multiple crOppmg T

“1

CosT DR oo .'.- . T : [ ) >
1 . . -, . ) . L. ' - C— . - 3
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The guayule"‘T shrub*‘ grows in desert regrons of north central Mexrco and the
southwestern Uruted States. All parts of“the shrub contain & rubber that
wheri purlfled is virtually indistinguishable from natural rubber from Hevea
“trees. A potential source of Iubber for arid l:mds, 1t Erows in poor desert smls
An- -otherwise unused margmal areas j Ly
N "‘Parrhemum argenrarum Gray. Family: Composuae : :

C 7 YA detailed report on guayule and its modern proruise is being prepa.red by the Natfonal
o ﬁcaderrw o‘f Scrences C0p1es may be obtamed from the address llsted on page 188,
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.~ The poss1b1hty that this plant could become a souice of natural rubber is
especrally important at this time. Heveagrubber still supplies one-third of the

“world’s market and is- widely used’in such major products'as automobile tires.

. .The rest of the. rubber ‘goods currently produced are made from synthetic

elastomers, These are superior to natural rubber for some uses, but inferior

- for many. A more important drawback is that elastomers. are based on

_'petroleum an increasingly. costly "resource. This pgives new impetus to
- att€mpts to overcome the technical problems that S0 far have made guayule ,
" only a minor rubber source. .

At the turn of the century, German interests bu11t several guayule rubber
extraction plants in Mexigo..Much research and devélopment 6n the plant was
. ' conducted in the United States durmg the early 1940s, and zbout 1.3 million
h kg were produced during World War' [I. High-yielding strams\and u-nproved

methods for extracting the rubber were developed. But after the war when -

rubber from Asian Hevea trees again became available, the methods alr;eady

ot ‘_ developed were not continued and the research was abandorred‘

~The rubber is contalned withm cells ‘throughout the entire. plant but the
roots and stems are part1cu1ar1y rich; To obtain the fubber, the who{e plant is

o : harvested. It is. t.hen shped into small fragments the tissues are macerated, and ‘
~ the hghter rubber is floated away from the vegetable resrdue Yields ofupto- -

12 percent (dry wetght) have. been, obtamed from wild plants and over 20-
percent from: unproved varletres Guayule can be harvestéd afid’ processed
with equipment '(slightly modtfre d) already developed for other CIops:
“Guayule shrubs may hve for as long as 50 years They represent a hvmg
stockpilé of rubber. S
- Guayule is aporhictic: the. ﬂowers do not requue polhnatron to set seed
*. The varietal chiaracteristics can be perpetuated through  the seeds,’ ‘which
greatly simplifies replicatiom of varieties and facilitates plantation culture.

LIMITATIONS AND SPECIAL REQUIREMENTS

_'In the 19403 and 19503 seeds were furmshed to more than 30 countrtes

N '_._-__(Spam and’ Turkey embarked on large-scale production prograrns) but there i is

neithér commercial productron nor use of the wild plant today..
. Because of inadequate processing ‘technology, guayule rubber was of poot

qualrty before and during World War II Residual resin u'npurrtres posed the

: major d1ff1culty ' '

A pﬂotx-plant operation to process natur;tl stands'of guayule was recently
estabhshed in Memeo Although last reports still noted: sote difficulty in
producmg a pureif ,rubber the .most recent results are encouragmg and

o commercml produptgon is expected wrthm a few years

Tk
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'Four~year old guayule shrub ready fdr harvest‘ As much as ”0 percent of the plant is
. rubber {U S Departmentof Agnculture} o

. » _— . -

=

RESEARCH NEEDS R A S SR
. ¢ i - - ) ’

The- agncultura] research conducted durmg World War II on the domesuoa-
tion of guayule needs to be. reviewed. Field trlals should be renewed using

e, thher ylefldmg strains'that were developed at that time.”- :

" Research should emphasize extraction processes (such as solvent extmc-
' tion) that efficiently dnd econormcally remove resins and leave a pure latex.
~ Some extractton methods have been. developed but they rfust be fully: tested

before real progress can be made. . .

F
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Guayule urrder cultlvatlon, Salmas, Cahfomra [glrca 1943) (U S. Depnrtment of Agrl- ' 3
culture) e T L ] . .
.
.

. ) P
In the early days of a major research program to develop guayu[e the U S, Secretary of _
T Comnierce, Jesse.Jones, was presented (January 14« 1942) with the first automoblle tire '
o made entirely of rubber from guayule (right). (Wrde World?hotos) s T
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' “,' Ccntro de Invcstlga(:lon.cs en Quumca Aphcada Aldama Ote No 371 Saltlllo Coahu;la "
" "Mexico (E. Campos, Director) . :
.- Department of ‘Agronomy and Plant Gencncs Umverslty of Anzona Tucson Amona
: 85721, USA (D. Rubis) "’
T FlrestoncNalural Rubberand Latthompany,Akron Dh]o 45301 USA{E M. Glymph)
'The ‘Goodyear Tire and RubBer’ Company, Rubbcr D1v1snon. 1144 E. .Market Street,
-+ © . Akion, Ohio 44316, USA (J: 4. Riedl) =~ -
e -.'_Gray Herbarium, Harvard University; Cambrldge Massachusctts 02138, USA (R Rollms) s, : :
) . w7 Los Angeles Arboretum, 301 AN, Baldwm Ave ‘Arcadia, Cahfomla .&1006 USA (C P, . o
. Ha_nson) SR . R
'Offtco of Arid - Lands Studlos 845 North Park Ave » Tucson, Anzona 85719 USA K. ° A
. Foster) _ . ~-
‘Universidad Autonoma Agrana Antoruo 'Nar:o, Salullo, Coahﬂa Mcxlco (1. Angel de
*La(‘}?uz) S . -

B : _' - a
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. Sllt grass, F a salt tolerant r]nzomgtous grass, is recommended for revegetatmg :
~-~galvafferted areas; It isalsoa good sand—b—ndmg plant; thriving i dry; sandy; -
’ beach soils, with vigorous runners that assist in stabilizing the soil. Silt grassis ~ ~ -

especml ‘suited to soil subject to occasmnaT mundatmn by seawater or to - %
permane t: brackish water seepage At will® grow w1th non,salme water and -

- o *Paspat’um vagmatq»\Swartz {Syn, 2 d:snchum L) Alsor known as scashorc paspalum e -, :
S shcathcd paspa]um satwatcr couch ctc Famlly Granuncao | -

Fy ) e
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s . UNDEREXPLOITED TROPICAL BLANTS. -

o i Abnormally htgh fall tldes floode.d the water edge of ng s Bay golf course daxly for one

_month. Bermuda grass is dead/ nd brown, Border of healthy green Paspalum vagmarum

standg out in contrast. (J, Morton) M. . G P
N .

, o ) i
w1th water up to a salmlty of at least 10,000 ppm; 1t{ may tolerate hlgher

~ water salinities in soil that permlts periodic leachmg Off the salts.* It is much

- more salt tolerant than common iawn grasses (e.g., Lylch and: buffalo grass)
and has a l'ngher;salt tolerance than even coastal Be uda grass. - v o \ _
.« Silt grass appears to be a satlsfactqry forage grasg. Once established, it " &
withstands grazing well (even by sheep) and is valuab 5 green feed during hot

- months. "It also makes fine-textured lawns The. pﬁaflt is easﬂy propagated; .
new areas ‘may be started by $mall sods {13-20 square cms) or by ranners.
either placed on the surface or partlally burled ‘Under favorable cond1t10ns

_ the runners from one small sod may, after one growing season, cover an area - o
" up to-] m diameter. Little fertilizer is.needed; under saline conditions the. =

grass does not respond well to nitrogen and phosphorus “The use of feftllmer' R

‘ — —-'"mar be warranted ofily in low-sahmty seepage areas. - o

- southern Spam and fnom Argentma and Chzle to Ba]a Cahforma and North

~Though it grows wild on séacoasts of both hermspheres from Australla to

v‘_ L . . ' - . \’

“‘For 3 dlscussmn of the nmportance of salt-tolera.nt plants see More Water for And

Lands. gom pamon fo this report Ordering mfomatmn is gwen on page 187 o Lot
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Pmpalum vagmarum here growmg int salme sou m Austraha is good for revegetatmg
dalt- devastated reglons and for eros;on control (G. R Mac?jlle) : :

- et
e ' .
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" Florida, and the Netherlands Antﬂles Experiments in dpn}estlcanon are-now
‘under Way in Venezueia R o : A

-~

.k : ' ' . o i .
R ' ' ~
N

LIMITATIONS AND SPECIAL RE(LIREMENTS

‘Tt ha& been found that South Amerrcan strains must have an adequate supply

- "% gpread will be restricted.

- In low-salinity soils silt grass is attacked by nematodes but this is unlikely
. to‘oceur in the saline soil where this grass is most useful. Itis also sensitive to
herbicides. It is not recommended for hay. .

. Because it produces only a small yield ‘of viable sced, commercial supplies

of propagatron matenal are madequate to meet urrent demands

* . B : .

i 'R‘ESEARCH:"NEE—DS |
" Crop and sod nurseries should be established in troprca] countries to furnish
~-the grass’ for private and commercral useé. ‘The grass is already growing

~or runners should be d1str1,buted to tropical eoastal areas-for forage use and
" landscaping, ' :
_' Insuffitient information is avallable on the nutntlonal value of silt grass as
‘a forage crop. Research should be directed towards’ breedmg and selectmg
“improved (but stﬂl salt-tolerant) strains for forage. . :
Developing a strain that ‘produces Jlarge quantities of vnable seed would
‘reduce establishiment. costs and would hasten the plant’s more widespread use.

- subterhiperate, saline arga_s 3
! v . ’ ..
L .

Selected Readmgs T , o
MacPhle G. R. 1973 Three successful salt- tolerant plants Joumul of Agnculmre Sourh
Australia. 76(1):58. .

. lawns. Journal of Agriculture, Western Australia. 10(\1\}\4’?4*-5 -
Mortonﬂ F. F. 1973. Salt-tolerant silt grass (Paspalum vagmaMm Sw) Proceedmgs of
" Florida Smre Homcufmral SOC!efJI 86: 482-90 L ks .

'Carohna Paspalum vagmatum has been c}omestrcated only in Austraha "

.. of SUEAner moisture. If not, the plant, which is- dormant in winter in
, subtemperate (not. tropical) cllma"tes will grow little during summer and its

proh.fxcally in-subtgmperate te’tropical coastal regions around the world. Sod

' "‘Developmént of a strain with greater winter . hardmes§ would be useful in

Malcolm C. V.and L. A. F. Lamg 1969. Paspafumwagmatum—for salty seepages and .
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Research Contacts and Germ Plasm Supply

Department of -Agriculture, Cleve, South Auatralra Australia, (G. R. MacPhle)

Department of Agriculture, Jarrali Road, South Perth 6151, ‘Australia. (C. V. Malcotm)

Golf Course Architect, ng s Bay Yacht and Country Club Miami, F‘lorlda 33158 USA
(C.-Mahannah)

: -Sea Island Golf"Club, Sea Island Georg1a31561 USA (T. M Baumgardner}
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Ramle* is a tall slender almost unbranched herb with stetns.2 m tall o1, MmoTe.
A nitive of East Asia, it has been grown.as a fiber crop in China and Japan for
many centuries. .But its maodern. potentral is as a dual-purpose crop provrdmg
both’ f1ber (from the stems) and forage (from the  leaves). It has great prorpise -
to become an 1mportant new cash: erop f'ur many tropn.al .and subtroprcal

locations, . : >

Ramie fiber'is a bist Fber found between the bark ‘and the' woody struc-
ture of the stem. It has extraosdmary properties, Itis long (20 40 cmy), dur-
able, lustrous, and stiong, with a tensile strength comparable to, or Bett r
than, cotton, flax, or hemp. For some unusual reasqgn the-strength increases

- -when the fiber is wet. Ramie {iber also" resrsts chermcals and decay better than
", most natural textile fibers. = < o L

Almost any product that can\be manufa‘ttured from- cotton flax; hemp, or”
silk' can also-be made from ramie;; .for example, carpets, clothing fabrics, and ~
upholstery fabrics. In addltlon rainig"can be mixed and spun. w1th gither wowol

or synthetic fibers, ~which increases its potential in the textile mdustry Rarnie

improves the strength and. durabﬂny nd consruerably feduces the shrmkage

.y -and stretchmgof pradicts made of w and cotton, Ramig blended in wool
carpets (50:50) reputedly doubled their ear.-‘Moreover, rtirme 1mpr0ves the-

~abﬂ1ty of ”synthetics to .*breathe” (ie., to absorb. and{ liberate molsturem

: .'-...;_--_=qmel€Iy) “Such blends are idea] for trop;caﬁ'blothmg and fbr garments such as

o ~uniforms, which get heavy wear and are washed often. Other products where-

to notes

-in ramie fiber proves superior include fire hoses threads used for sewmg shoes

and other ,Leather goods strmg, and strong paper such as_ that used for bank

*Boehmerm nivea (L.) Gaud A]so known as China-grass, ramlo or rhea Farmly Ul'tl-
caceae. w

4

3. : nE .
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\ 7 'Flrowering ramie. The top portion of the -rai-ri'ic'pl"ant _makeé.__ nutritious and palatable . y
0 - [fodder for livestock. (M. Petruszka) o A .

& :’ (- . . R i v o
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e Y Ins 1te of 1ts excellent propertles ramie fiber is not ut }1zed on an}/ large s
‘" scale outside”East. Asia. The p_rmc:lpal producmga,ou.n.tnes_ate China-(éspe- ~

cially the middle Yangtze and southern regions), the Philippines, Jagan : L
. Indonesia, Malay51a India, and Brazil. It is probable that at Jeast 100 000 .
3 toms of ramie fiber are produced annual]y in China. : -
20 U Ram1e s obscunty as a fiber crop is matched by its lack of: recogmtlon asa
no -potenttal forage cropret ramie leaves make nutritioys green‘feed. 1a con-
.. trast to the. stems, they are low in fiber and rich in prtﬁetn 20 percent) S
minerals, and carotene In fact, in nutrmve value. they compare well with~
© - alfalfa, Ramie foliage has- proved parttcu]arly valuable to pofiltry and étgs It
- -_-can be fed fresll ensiled, or in dr1ed form as lray or leaf meal®* - = . - .
A qluck growing plant, ramie is-a perennial whase rhizomes vigorously re- . _
B sprOut after the stems are harvested Because of this, stems can be harvested e
= in rapid rotation—up to six times a year in tr0p1cal areas with favorable soils,
- The plant is relat.ve.y*ia.cst ﬁee Little cultivation- is needed except to inhibit
 weeds until’ the crop itself shades them out, When propeply cared for, a smgle
'_plantmg has beefi known td. YIEId produgtively-for 10 years or more.
Eamie is processed into ﬁber in three steps— harvestlng, decorticating, and
. degummlng At harvest_the tops and leaves of the plant are removed and can’ )
" provide forage Decorticatifig, in which the. fiber bundles are separated from . .
i the stem, gives the crude fiber. Usually the cruderf“ber is then hung ﬁut to dry T
“ . .and bleach'in the wind and sum Later it is chem:cally treated with hot'so-
o ~ dium hydroxide solution to remove the gum, which sticks.tenacio sly to it.
Annual yields of as much as 2,000 kg of degummed fiber per ha ntay result P
-+ from well- estabhshed ramie fields S ‘. A

.Y S

l . ‘:’ A o . . ) . . ey
1

LIMITATIONS AND SPECIAL REQUIREMENTS B

i '
f., . _—

Extractmg the ﬁber presents serious glffjculty Unhke othe:r stem fibers: (such
“as'jute, flax, and kemp), ramie fiber cannot be extracted satlsfactonl} by the

usuai retting (bacterial):methods ‘because of the gum and because the fibers

| rz awe bound tightly in bundles Extractlon of the"fiber. by present methods iff-

o volves tedious manual Jabor or harsh, mechanical treatments. .I- : , _
- Before the fiber can be spun, the gum must be removed. Al current de- _ ;
iy _gummmg methods demand consnderaﬁle experience and teehmque Removmg '

.. the gum from ramie and ,separatmg thes ﬁbers is a major obstacle tp tts w1de-

-“._‘.spreacl Wge, . .. : :
* In industrialized reglons ramie spm“ung 1s comme@r done on r‘laehmery' L

- .developed for’ sxlk cotton or wool—often with less than satlsfactory}results‘:_.'

w"

= H - "
. .- ! .

*Petn_t___szka.l‘)?-’f_. SeeSeIecz__ed Readmgs. N o o S S o




UNDEREXPLOITED TROPICAL PLANTS |

R.1m1e piants just 7‘9 days old Santlago de las Vegas Cuba., (U S Department ol Agn—

culture) T

o

' Ramle ﬁbers dlffer from other bast ﬁbers—~ﬂax hemp, and Jute—m that they.

~are not. usually spun as fiber bundles. The long‘rarme fibers have a larger di-
"+ " ameter ‘than cotton or smgle ﬂax and hemp fibers, Wthh makes them mbre ‘
©rigid. S e e : ' . _
The ramie plant w111 grew under a vanety of chmanc COl‘ldl’[lOl‘lSr However o
: ""’preﬁtable exploua‘uon requires harvestmg a$ many cuttmgs per year as pd‘sm-

ble. Multiple harvests are possible only with steady, high temperatures] a hu-
mid atmosphere and a well-distributed annual rainfall of at least ] 00?3 mm.

Irrigation may’ “be needed during prolonged dry peneds -When the crop is har-,

.

- vested, heavy fertlhzatlon is usua,lly needed to maintain the plant s VIgOr

RESEARCH NE'-“DS - & |

- ) . . .

o

2

The. most urgent re,search and develop’;nent need is to explore more efﬁcmnt '
cheaper ways to d'egum withaut: damage to the fiber, This offers challenges to
. organic chernists to identify the gum’s structure and to find solvents and tech-
_niques for chssolvmg it. It alse challenges mlcroblologlsts to determine if
“ramie fiber can be sepdrated by bactenal aetion. Microbiologists. must also
- find and Taise specnal microorganisms that will clean vegetable matter and

gum from ramie fibers’ (perhaps. under industrial conditions). :
With current methods, decortication is best done with freshly cut stemns.
Therefore, decemcators su1tab],e for medlum or small—scale operattons in the

) ﬁe]d are needed IR

LY
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A]Jlson R. V. 1951 Ramle long— strong—frbered marvel comes to stay Fi‘orrda Grower

Ghosh K., and T. Ghosh t971 Ramle cultwagon in Indra. Jure Bu!letm April May.'

Gomez Arias, N. ,1968 El ramio en la produccion de fibra de excelentes euahdades Yy
-fuerte de/*protema ‘para‘la allmentacron ariimal. Agrtcu{rure of the 'D'oprcs 14(11)

Krr’by.*R H. 1963. Vegemble F:bers ‘BotaAy, Cufrwanon zmd Ur:hzanon Leonard Hlll

Machin, D. H. 1977. Ramie as an animal feed a [eview, Trop:ca{ Seience’19(4) 187-95

It has been: sugges,ted that a mechamcal harvester be mvented to top the
plant tecover the forage for livestock and poultry, hqarvest and, decorticate
the stems, and collect the, decortlcatmg waste for use as paper pulp —allina .-

single operation. :
Wldespread trlals with ramie as a forage are also needed.

"\_. .

T

Selected Readmgs

59(15) 22-4;

- Englagd.

" pp. 15- 18.

7&::'«:90

London.

o

s

Two rnomh old ramtie ready for hdl’VESt The ﬁber is contamed be’[ween the thin bark '
. and the woody structure of the: -stem. (M Petruszka) ' : S

"

Allison, R. V., and J. W. Randolph. 1954. Progress in the harv,estmg and proce’ssmg of
" rame and kenaf Procéedings of the-Soil Science Society of Florida. 14:190- 201.-
Anonymious, In Press. Ramre The Extraction; Degumming and Progsmg of Ramre
Frbre Troplcal Products 1nst1tute, 56/62 Gray s Inn Road, LondonWCLX SLU, .-

»

¥
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Naguib, A M 196'.-', Ramle time of cultw:atmg and davelopment of gtowth durmg thc
life-time. of the plant. Agriculture Research-Review U A.R: 43(3:77-97:- e e
~ Petruszka, M. 19? 7 Ramie, Fibre Production and Manufacmnng Food and Agnculturai
Industries Scmce Faod and Agticulture Orgamzatlon of the United Natlons Rome
“(Qrder #AGS: MISCI??}S) : :
© Rabechault, H. 1952. La ramie, études morphologlques et*taxonoquues en vie de la -
selection. Revue Infernationale des Produits Coloniaux. 27:151-9. '
Seale, C.C, "E.O. Gangstad and J.F. Joyner. 1953 Agronomic Smd:es of Rcm:e n
the Fz‘onda Evérglades. Florida Agricultur /Expenmcnt Station Bulletin 525. Univer- -
sﬁy of Florlda Gamesvﬂle Flonda USA. ’

= .
-

Research Contacts and Germ Plasm Supply

Everglades Experiment Stanon, P.O. Drawer A Be].le Glade, Florida 33430 USA- {R: Vo S
AIhson) H 2 . S

" M. Petruszka, Jaracza- 92m40 “Lodz 90244, Poland _ S

Tropical Products Insntute 56/62 Gray 5 Inn Reoad, London WC1X SLU England (D. H -
Machm} :

fr

sPIRULINA BN

*.
*
-

Sptmitm**ﬁecles are bjue-green algae often found in.. salme usually aI -
kaline—waterssf For many generations one . spec1es "has been™ eaten in the' -

Lake Chad area of “Africa. In the 16th century the’ Spam§h Conquxstadores_“ .
found the Aztecs using spirulina as their main source of protein. Some 60-70
percent of spmlhna -is-goed.-quality.-protein.. It 1s also l'lCh in- v1tam1ns an‘dono PR
harmful components have been found R - o

At Texcoco, near Mexico City, a fiew pllot plant has been set up to collect D

aﬁd process; sp—qlma Abcut 1 ton of dry spirulima is produced daﬂy, 1t is. sold vor
as a high-proteiit; high-carotene additive-for chicken feed. - -

, Extensive research has-. been conducted mto ‘the possﬂnllty of usmg

" spirulina as food for humans, = .

-~ The algae’s ability to thrive in thhly salme and alkalme water isa greatt

_ advantage. It grows well in waters containing up. to 14,000 mg/liter of chlor- % % .
ide, and' of alkahmty up to pH 11 However, d1valent,1ons -8 magnesmm '
ions, must be properly balanced” or- ehmmated Seawater for example, is not

< suitable because of its magnesmm content Carbon ledee reacts chermcally . -_:_;__f_;-"'

. .._‘.: .

"’Sptmhm piarens:s (Chad spectes} [also known as Arrhrosp:ra plar.ens:s] and Sp:rufma -
maxtma (Memcan species} . Family: Cyanophyceae T A e -
+For discussion of the importance to arid lands of vegetation that gto 5 wnl; sahne
. water see. More Water for And Lands..For mformatlon on ordcnng “this compambn s S

report see page lEHr \N
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with the often alkaline culture medium, resulting in a high degree of carbon
dioxide utilization. This makes growing of spirulina an efficient, productive
process. Under favorable conditions production rates averaging 12 g/m* /day
or more are possible. . :

*Spirulina production involves culturmg the alga #n basms and ‘then
harvestmgg washing, drying,and storing the product. Spirulina is large cnouc,h
.10 be ECCOVBlEd from the culture medium by simple illtlatmn In Chad,
ST _g*llage:s recover it by usmg muslin. This is spirulina’s great advanmge over
’ other microorganisms that are bften promoted as new protein sources. but dre

difficult and expensive to recover. Spray drying gives satisfactory. resuits and
* does not u:la_mage‘sif}irulina‘s high nutritional propertie’s. Heated roller diving

also appearé td give satisfactory results. Dried spirulina is not susceptible’ to
Jermentation- and is easily stored. Solvents will bieach the-green mlorauon 10
a pale, ia,wp colorwith almost no loss in I'ILll.l'l[lVL valué. . -
Splwlfna can be added (up'to 10 percent by volume)-to cereals and other
food' products. without changing the flavor or creating objectlonable tastes.

Spirutina’s ctudé protein can reach as high as 72 percent {of dry matter) with

A satlsfactory balance of essential amino acids, except for a slight deficiency -

in the sulfur amino acids. It has a high vitamin contept: part:culally vitamig,

B1 .. In rats the product was shown to have a “digestibility of 84 percent with

nonet protem utilization of 61 and’a protém effluency ratio of 2.3 (casem was

l :
. i B s .. .
__r,’, . » ) ! w

- - - - - ‘ ‘

© Spirulinag platertsis (W. Pabst) 'u" .

L

.
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2.5). The nucleic acid content on a dry“basis was 4.1 percgnt.* The tesfs
showed no acute toxicity. Subchronic toxicity studies showed that dried alga
(up to 10 percent) in the diet did not havd any deleterious effects on-the rafd

The cost of spirulina is heavily influenced by the production rate
per -unit area (which can be .very. high), the scale of manufacture, the
life of the (polyethylene) covering over the production basins, the cost
of decolorization, and ‘the cost of land.

LIMITATIONS AND SPECIAL REQU IREMENTS

Growing spirulina culture in artificial media requites a level of technical
sophistication difficult to obtain in many developing' r;,atloﬁs )
Spirulina grows optimally at temperatures from 30°-35°C ih arid or
semiacjd regions where there is little temperature variation.
.. .. Climates most favored for spirulina production are between latitudes 35°
- north and 35° smith Within this zonhe, the best locations are those with much |
sunlight, moderate ramfall water of reasonable quality, and where there is-a
carbof’ dioxide source (such as- natural gas or other hydrocarbons). Land
should be inexpensive and reasonably flat. .
_If spirulina production is not carefully managed, 'BEcterla or viruses can
contaminate the product.
Data available at present are insufficient to predict the economics of
spirulina production; more extensive feasibility studies aré needed fo ]ustlﬁy
. investments.

-/ RESEARCH NEEDS R
“Further research and development is needed on mass cultivation of spirulina
in’ artificial basins. [nexpensive water‘tlght basins would greatly reduce
itYestment costs. Improved CO; supphes and culture medium stirrers would
also lower costs.
. The highly promising laboratory -results on mineral nutrition, salinity,
carbon dioxide-requirement, radiation, etc., need to be confirmed in field
E + tests under actual operating conditions. - o
Harvesting and processing the galgae are still relatively expenswe "and
_ therefore require ' more research and development. -

.]‘

1

*This is a low nucleic acid: protein ratio compared to bhcteria. For this reason spirulina
¢an be eaten directly by humans without removal of the nucleic acids. Bactenal SOUICes
of protein cannot
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- o ¢
Spirulina is one alga that can be easily copverted into a foodstuff. On the edge'of Lake
Chad, where it is native, a woman concenirates spirulina by pouring it into a cloth bag

that allows the water to drain away . ..




... She then dries the residue in the sun and cuts it into the blocks which are cooked
and eaten as a green vegetable. (Institute Frangais du Pétrole) '

5
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- If mutants tolerant of magnesium ioris can be found, spirulina coul
-grown in seawater. This would increase its utility and make it possible for it

to grow in ntany more re ons. ‘Mutants with the ability to fix nitrogen would
4 y Q’ 4

also be desirable.
Spirulina has been eaten, for generatlons in Chad and Mexico. But before it

can be «onsidered absolutely safe for humans on a long-term basis,
multigeneration feeding studies with animals and prolongdd feeding tests with

humans are required.
Social mores and eating habits have to be overcome before splruhna can

become an acceptable human food additive.

Selected Readings
Clement, G. 1970. Ax alga of high protem content. Science, Progrés, Découverte,
3423:3946. ' .
CQement, G. 1971. Une pouveue algue ahmentalre la spiruline, Revue De I.’nmmr
19?0 Sp:rufma ein gunstiges Objekt fur die -

Pasteur De Lyon. 4(2):103-14.

Clemeut G. and H. Vanlandeghem.
" Massenkultur von Mikroalgen. Berichre der Deutschen Botamschen Geseﬂschaft

' 83(L1):559-65.
Hudson, B. ). F., and 1. G. Kans 1974 The lipids of the alga Sp;ru!ma Jouma! ofrhe

Science of Food and Agriculture. 25:759-63.
Hiroshi, N. 1970, The Mass Production of Splruhna a Helical Bfue Green Afgae asa New

Food. Microalgae International Union, Airlie Gardens, London.
Ogawa, T., and G, Terui. 1970. Studies on growth of Spiruling platensis. On the pure

culture of Spirulina p!arenm Journal of Fermentation Technalogy . 48(6):361-7.
. Soeder, C. J., and W. Pabst. 1970. Aspects for the use of mrcroaIgae in feeding humans
and amrnals Rerichte der Deutschen Botanischen Gesellschaft. 83(11):607-25.
‘The Protein Advisory Group of the United Nations. 1973. Protelha from microaigae and

microfungi. Tropical Science. 15:77- 81.

" Research Contacts and Gerﬁ';i‘?lasm.Suppl.y
Abteilung fiir Algen forschung ‘der Gesellschaft fur Strahieniand Umweltforschung,
Bunsen-Kirchhoff-Strasse 13, D-46 Dortmund, Federal Republlc of Germany. (C. J
ew Yo-rk 12203,

Soeder and H. D. Payer) * .
D:.p.ntment of Anthropology, State Unweralty of New York, Albany,

-USA (P. Furst) i
Institut Frangais du Petrole Avenue de Bola-Preau, 92502 RU¢[1-MdlmalhOI'l France (G.

- Clement) :
Research and Development Authority, Ben-Gurion Unwersn}f of lhe Negev, P.O. Box -
1025, Beer-Sheva, Isiael (A. Richmond) ! 3
197-1 Silom! Road, Bangkok, Thailand

Siam Algae Co., Ltd,, Room no. 601, Silom Bldg :
(K. Minamidate, Manager)
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RESUME

Ce rapport traite de plantes tropicales choisies et prometteuses pour

I’amélioration du reglme alimentaire dans les zones tropicales. C’est la, en

général, que l'on trouve.les populations dont le revenu par téte est le plus bas

du monde. En conséquerice, il s"adresse 4 tous ceux qui-aident les pays en voie ®

de developpement a pa‘rvemr d une explmtatlon plus rationnelle et plus '

~ équilibrée de leurs ressources Ce -sont_aussi bien les gouvernements et le

‘personnel dhssistance’ techmque que les’ chercheurs qui s’occupent d agn- ‘ ?

culture et de nutrition et dé toutes les disciplines connexes. .
En réponse & une enquéte écrite, des scientifiques du monde entier ont ' r'

mentionné quatre cents plantes. Parmi celles-ci, trente-six ont été retenues par

un groupe ad hoc. Voici briévement décrites, ces plantes prometteuses.

Céréales et pseudocéréales

o -

Millet cannelé (Channel mﬂlet) (Echmochfoa rurnerana) ~Cette herbe sau,vage
d’Australie, qui n’a jamais encore été-dfudide, peut prodmre des grains
nutritifs avec un seul arrosage abondant. Ceci indique de grandes possxbﬂltes
pour les terres aridés ol il ne pleut qu’a de rares intervalles.

" Amaranthe 4 grains (espéce Amaranrhus) Cette céréale, pre’sque complete-
ment oubliée, d’Amérique centrale, produit des grains 4 forte teneur en
protéines et en .lysine, I’acide aminé nutritivement essentlel generalement
absent dans les protéines végétales. ) : .

Quinoa (Chenopodium quinoa)—Bien que la graine de cette gran’de herbe LT ST
présente l'une des meilleures sources de protemes de I’espéce vegetale le)
qumoa n’est pas cultivé en dehors de son habitat ‘andin, eit haute altitude.

“Zostére (Zostera manpa) On pourrait entreprendre une rechercl:(e eXs )
pleratmre fructueuse sur cette plante ressemblant 4. .dé'herbe et prodmsant
des-grairies. C’est une notion toute nouvelle et hautement spéculative’ que .
d’utiliser {’eau de mer pour les cultures céréaliéres. Toutefms les Indiens de la
cbte occidentale du Mexique ont récolté de tout temps'le grain de la zostére
pour en faire de la farine et pour leur alimentation. RN

e -
-
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Racineé\potagéres et tubercules®

\
Pomme de tefre celeri (Arracacia xanthorriiza)-Cette plante. cannue sous le ..
» nom de pana‘s péruvien en raison du,goit et de la texture ¢1e sa racine,

ressemble au céleri. Elle est inconnue en dehors des régions andines d’altitude.

" Elle y est souvent cultivée a la place de la pomme de terre, son cout de

production étant deux fois moins élevé. Les possibilités de la pornme de terre
celeri n'ont pas encore été explo;tees dans les terres d’altitude des tl‘OpquES

~duglobe. : S

Yautia des anglo saxons (ESPELE Xanmosoma) -Ces plantes tubéreuses,
hautement productives, ont un-pouvoir nutritif plus élevé que la manioc et
peuverit étre cultivées facilement. Bien que leur ‘airé de répartition soit trés
étendue, elles n’onf™jamaisafait lobjet dlessais appropriés permettant de
définir leurs possibilités. :

Talo et dasheens (Colocasia esculenta)—Le Talo, qui est cultwe Sur une,
grande échelle dans un petit nombre seuleiment de pays. a un rendement élevé
et offre de grandes possibilités pour toutes les régions trc}pical{es, Certaines
variétés poussent dans les hauteurs et d’autres dans des sols m#récageux et
saturés d’eau qui, autrement, geraient improductifs. Les dasheens. qui sont
des variétés orientales, produisent de nombreux bulbes symetnques de petite
‘taille, 4 texture cassante et se conservant parfaitement, i

g .5

Légumes

_Chaya (Cnidoscolus aconitifolius et Cnidoscolus chayamansa) - Les feuilles de
“ces plantes arbustives, prolifiques et a croissance rapide, fournissent un
légume vert nutritif ressernblant 4 'épinard. Connues seulement en Amérique

centrale, elles mériteraient d’étre essayées dans d’autres régions tropicales.
Coeurs de palmers (Futerpe, Guilielma, Acrocomia, Cocos, etc:)-La
faveur croissante dont jouit ce.mets délicat rend inadéquats les approvisionne-
ments actuels. Les peuplements. sauvages se trouvent décimés, puisque
I'enlévement ‘du bourgeon terminal tue le palmier. La culture en palmeraies

semble trés prometteuse et doit €lre encouragee avant |'extinction. des-

pauplemerxts sauvages.
Courage 4 la cire (Benincasa hispida)—Ce gros legume ressemble au melon.

’ Tl pousse facilemnent et peut donner trois récoltes annueiles. Sa caractéristique.

-

*Igname {(espece Dioscoreq)-Bien que Pigname soit trop connu pour figurer dans ce
rappori, il représente I'une des cultures potagéres tropicales les plus poputaires ct tes
plus nutritives. Toutefois, il n'est pas’exploité autant que certains.de ses concurrents
parce que ses frais de production sont plus ¢levés. il serait donc trésavantageux d orienter
“la recherche vets la reduction de ces dernicrs et vers les problémes du stockage. Fn elfet;
la. plupart du temips, soixante pour cent des récoites sont pérdues i cause de Ja pourriture.
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la plus intéressante ‘est que le fruit peut~étre _conservé, sans réfrigeration,
pendant prés d’un an. "

Pois carté (Psophocarpus rerragonolobus)4Ce haricot grimpant, 1rnportant
en Asxe du Sud-Est- en Papoua-Nouvelle-Guinée/ -est .inconnu ailleurs. 1
pourrait étre la contrepartie tropicale du. soja. .Soumis 4 une recherche
appropriée, il powrrait éventuellement devenir la meilleure source de protéine
utilisable dans les régions tropicales:

Fruits

Durion (espece Duno) Le durion comniun est un gros fruit epmeux trés
estimé par les uns, pour son goit et repoussé par Jes autres..d cause de son
odeur. La récente découverte d’une espéce inodore pourrait s’avérer salutalre

et satisfaire tout le monde. Un marche mondial pourraijt alors s’ouvrir pour -

cette culture fiuitiére.

Mangoustan : (Garcinia mangostana)—L un, peut -étre, des fruits les plus
savoureux du monde, le mangoustan est peu connu en dehors de sa région
‘nata?e I’Asie du Sud-Est. Une recherche agronamique et hqrtlcole poussée
© permettrait de i’acclnmater dans d’ autres troplques trgs humides. En effet, ce
sont [3 des régions qui ne conviennent pas'a ia plupart des cultures.

Orange de "Quito (Solanum qu:toense) Parertt de la tomate, mais,

totalement différent, ce fruit est trés esttme au Pérou, en Colombie, en

Equateur et au Guatémala. Il est pratiquement inconnu ailleurs. Son jus-
délicieux et rafraichissant pourrait étre appréci¢ dans les zones tropicales

. d’Afrique et d’Asie ol la plante pourrait prospérer facilement. _
Pejibaye (Guilielma gasipaes)—Le fruit de ce palmier, ressemblant 2 une
chitaigne, represente probablement I’aliment tropical le plus équilibré qui soit

sur’ le lan nutnuf Il contient des hydrates de carbone, des pxotemes de-

Fhuile, des minéraux et des vitamines. Une fois - établis, les ‘arbres, qui
- conviennent aux tropiques humides, ne demandent que peu de soins tout en
- ayant un rendement trés gtevé.

Pamplemousse (Citrus gmndzs)——Ce gros fruit troplcal qu1 ne dcnt pas étre
confondu  avec celun communément appelé par ce nom, est hautement
-apprécié, dans tout le Sud-Est asiatique. Des cultivars de qualité supérieure
pourraient presenter des possibilités, pour autant ‘qu'on puisse les obtenir

TN

_dans d’autres reglons basses des- tr0p1ques Dans les régions du monde ol 'on

cultive les agrumes, on a essayé des cultivars qui n’ont jamais atteint la qualité
de ceux, les meilleurs, qui provenaient de la Thailande méridionale.

Corossel (Annona muricata)—Bieriyconnue en Amérique tropicale la saveur
riche. et aromathue pourrait avoir une plus large audience. La pulpe et le jus
de fruitkse. conservent bien et ce dernier pourrait ‘4insi faire Pobjet
d’export’atlons proﬁtables vers les pays d’Europe et d’Amérique du Nord.

- L b
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, Uvilla (Pouroyma: cecropiaefolia)—Ce fruit, ressemblant 4 du raisin, est
pratiquement inconnu en dehors de son aire de répartition dans la partie

“occidentale du bagsin~de I’ Amazone. Sa chair est agréable quand il est mange
ccru. On peut également en faire du vin. Il mériterait d’étre mis a l'essai dans

d’autres régions forestiéres basses des tropiques. On ne sait absolument rien
de sa biologie ni de ses possibilités culturales.

Oleagmeux , ' | L -

Babasst (Orblgnya speczosa) Ce palmief croit 4 profu51on dans le bassin de
I'Amazone et dans certaines régions de I’Amérique centrale. Bien que ses
graines soient extrémement riches en huile proche de “celle du cocotier, le

palmier babassi n’a jamais été cultivé. La main-d’oeuvre requise pour le -

ramassage- des graines et la dureté de celles-ci, les rendant particuliérement

~ difficiles 2 Buv?ir,, sont deux des obstacles 4 son exploitation.

Courge calebasse (Cucurbita Joetidissima)—Elle pousse 4 I’état nature] dans

" les régions deserthues de I’ Amérique du Nord et a depuis toujours fourni aux
Indiens des grains comestibles. Ses mérites devraient étre phis largement -

reconnus. Elle pourrait ;epr@enter, en effet, une source profitable d'huile

alimentaire_et des protéines ‘dans les parties trés arides du globe ol il
~ conviendrait d’établir des culturés d’essai.

Espéce Caryocar—Bien que le promoteur de I'industrie du caoutchouc, Sl.T
Henry Wickham, ait encouragé cette source d'huile avec autant d’enthou-

\ ’asme que Phévéa, les arbres de Yespéce Caryocar, qui poussent a I'état

sauvage en Amazome restent méconnpus, Ils portent, en grande quantlte des
noix oléagineuses ressemblant aux noix du Brésil.
Jessenia polycarpa Originaire de lArnazome ¢e palmier porte de trés

3 u'nportants régimes de fruits dont P’huile est analogue en apparence, en teneur

et en qualité.d celle de Tolive. Elle est vendue comme huile alimentaire en -

"'-Colomble mais est v1rtuellement iNCONNue- dang, le reste du monde.

Jojoba (Simondsia chmenszs) Cette p!ante des régions subtropluales de’
- 'Amérique du Nord occupe une place unique dans le ré_gne végétal. En effet,
"4 Pinverse des autres végétaux, elle secréte/une cire liquide dans ses graines, au

lieu d’esters de glycérol. Les cires liquides sont importantes pour I'industrie.
La seule autre source en est le cachalot. La mise sous culture du Jo_loba
pourrait . apporier ainsi de ‘grands avantages économiques aux reglons
troplcales et subtropicales arides. '

~“Cultures fouragéres

Acacia albida—Clest un arbre que Ion trouve dans les savanes de I'Afrique
orientale et occidentale et dont-le feuﬂlage et les fruits, caractére -insolite,
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apparaissent au cours de la saison séche. Ses feuﬂles et ses gousses sont
souvent le seul fourage dxspomble a cette époque. Toutes les espéces de betall
en sont trés amateurs. .

Brosimum alicastrum—Qriginaire d’ Amérique centrale, ¢’est un grand arbre

résistant 3 la sécheresse. Ses feuilles sont comestibles et ses fruits, petits,’
contiennent des graines amylacées. Le bétail est friand de son feuillage. Peu -

connu en dehors de son aire de dispersion, il mérite d’étre essay€ dans les
régions tropicales—en particular celles qui ont des saisons séches prolongees et
“oir le fourage ¢st indispensable. ; :

Casse dense (Cassia sturtii)—Ce buisson est con51dere sans lmportance dans
'son Australie natale. En Isragl ouril est Eultivé expenmentalement il fournit
-un fourage nutritif I'année durant. I faudrait rechercher ses posmblhtes dahs
‘les Autres régions arides des ctimats tempérés et subtropicaux.

Afroche (esp. Amiplex)<Plusieurs espéces de ces arbustes australiens
semblent trés prometteuses pour les régions arides. Elles produisent en

- abondance un four:%? savoureux, particuliérement dans les sols salins.

is tamarugo)—Cette légumineuse est un arbre rustique,

b

Tamarugo (Pros

"hatlf du désert inhospitalier d’Atacama au Chili. 1l pousse & travers une

“couche de sel pouvant atteindre un métre. La qualité de ses gousses et de ses
feuilles permet l'élevate’ du mouton 2 un rythme. approchant celui des
meilleures régions fouragéres du monde. -

Divers | o S

Paimier butiri (Mauritia flexuosa)—Bien qu'il soit le plus abondant du monde,
ce palmier n’est pas. exploité commercialement. Toutefois, dans son pays k

natal, le bassin de I"Amazone; on en tire 4 petite échelle des fruits, de

Pamidon, des fibres et. du bois. Il récompenserait largement }es efforts de
recherche et de développement qu on lui consacrerait.

Candelilla (Eupherbia antisyphilitica)—Les feuilles de cette herbe prove-

- nant des régions désertiques du nord du Mexique sont recouvertes d’une cire |
de valeur.- Elle est exploitée -et expédiée aux Etats-Unis depuis plusieurs

années par une industrie subventionnée par le gouvernement mexicain. La
rechexche orientée vers sa culture et son tralternent pourrait en faire une
récolte hautement profitable pour tous les sols arides des régions sub-
tropicales. T :

Cauassi (C‘alarhea futea)—Cette grande herbe pousse 4 I’ état sauvage dans
les régions marécageuses du bassin de ’Amazone. Elle réussit tout aussi bien
quand élle est cultivée en hauteur dans les zones 2 forte pluviosité. Ses feuilles
sont recouvertes d’une cire dure qui fond facilement. Facile a planter etd

recolter e cauassi peut €tre exploité, dans les régions humides, dans des
. marais ecartes qu1 seraient mutﬂlsa'b.les autrément,

]
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‘Guar (Cyanopsis tefragonoloba)—Les graines; 4 haute teneur en protéines, y
- *.- de cette plante asiatique qui ressemble au soja, renfer;nent une gomme qun est’
' de plus en plu§ recherchée par I'industrie. En raison de ses propriétés
exceptionnelles, cette gomme a de nombreux usages qui-vont de son emploi
dans les tuyaux dlincendie, pour faire glisser I'eau plus facilement, jusqu’au
durcissemnent de la créme glacée. De toutes les sources de gomme vegetale ICE
“guar est la plus prometteuse, : .
Guayule (Parthénium argenratum) Arﬁuste des déserts du Meguque il
k4 i contient un latex comparable 4 celui de I’hévéa. Ce sont les prbblemes
techniques rencontrés dans la séparation du latex des résines et-des autres. . —. -
matiéres vegctales qui ont cmpeche son utilisation. Il recéle cependant de
grandes promesses comme source de caoutchouc pour les régions arides. ,
Ramie (Boehmeria mvea) 'La fibre extraite de ce- grand arbuste d' Ex-".
tréme-Orient est résistante et pdssede, entre autres quahtes remarquables,
celles de ne pas saHonger et d’étre irrétrécissable. Son exploitation est
o restreinte er raison de la gomme qui colleavec ténacité i la fikre. Dégommer -
L cette derniére. serait le premier probléme 2 résoudre pour donner 4 la ramie la
j - place qlu pourrmt lui revenir dans I'agriculture tropicale. . s T '\j\
Paspaium vaginatum-—Cette herbe extfémement tolérante au sel supporte
i parfaitement les innondations d'eau salée. Elle est recommangdée pour
J reconstituer la végétation des régions envahies par le del. Elle est particuliére- .
/ _ment appropriée pour fixer le sable des. plages. Déja—cultivée avec suceds en
Australie, elle fournit du fourage dans les marais cotiers qui, par ailleurs,
seraient improductifs. -
Spirulina (Spirulina platens:s et Sp:ru!ma max:ma) Ces algues i haute .
’ teneur en protéines poussent dans les eaux saumatres et alcalines. A I'inverse
- de certaines autres algues, fes grand rassemblements de spirulina permettent
. de la récolter facilement avec des filets ou d’autres mayens aussi simples. Elle
5 . est agréable an-gofit et au Tchad et aun Me}uque ellé fait ‘déja partie du régime
- alimentaire. :

P . o
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.Est‘_e es un informe sobre plantas tropiéales escégidas que tienen la posibilidad -
de mejorar la calidad de vida en las zonas tropicales. En términos generales los

paises de esta zona contienen las poblaciones de mds bajos ingresos en todo el

. . mundo. De ahi que este informe:se dirija*a aquellos que se preocupan por
q _ ] q q p pan p

ayudar a los paises, én desarrollo a obtener un aprovechamiento mis eficiente
y balanceado de sus recursos bioldgicos:- adrmmstradores gubernamentales,
. personal tecmco asistente, investigadores agrlco"las}ﬁgn nutncmn y disciplinas
afines. i,
-Las 36 plantas que aqui se describen fueron escogidas por un;g:m[.}o de

Cow

entre 400 personas que habian sido nombradas por- expertos en plantas dew -

todo el mundo en respuesta a una indagacion por escrito.
A continuacion se da un resumen de las plantas escogldas por las grandes
posibilidades que ofrecen, S
. o

=

e .

Cereale' y:pseudocereales - a .

~ Mijo de ¢ af Echinochioa mmemna) ‘Exste pasto siivestre de Australid, quey
jamds se ha- éhtucllado da un grano nutritivo con solo.regarlo profundamente
una vez, o cual indica el potencial para aquellas tierras aridas donde Illueve
‘escasamente. '

Grano amaranto (Amaranthus spp.). Las semillas cLe este casi totalmente
descuidado grano centienen un nivel sumamente de proteinas y del
aminodcido-nutritivo esencial—la licina—que por la g@neral no"se halla con
regulandad en las protemas de las plantas. : Y ~

esplga es una de las mejores fuentes de proteina en el remq vegetal, la qum ,
no se cultiva fuera de su ambiente andino de grandes alturas.- "
Zostera marina. Los estudios de exploracion sobre esta planta podra:
resultar en copiosos beneficios por cuanto es una planta parecida a la hierb
~que crece en ¢l agua salada y que produce grano. El uso-del mar para cultivaj
grano es un concepto nuevo y de mucha especulacién, pero los indios de
costa”occidentat de México por tradicién han cuitivado el grano de la Zosters

masina para alimento y harina. . o e
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Raices y tubérculos*
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’ Arracacha (Arracacia xanthorrhiza). Es conocida como pastinaca peruana
debido a] sabor ¥ a la textura de su raiz. Esta planta, que se asemeja al apio,-
es desuonomda fugra del altiplano andino. En esta regi6n con frecuencia se
- cultiva esta raiz en lugar de la papa. Su costo de produccnon es sdlo la mitad.

La arracacha tuenta con un potencial atn no explotado en las altas regiones
tropicales del mundo. ' '

Yautia (Xanrhosonw spp.). Estas ralccs altamente productwas son mas
nutritivas -que la mandioca (cazabe) y muy faciles de cultivar.’ A pesar de
encontrarse amphamente distribuidas, no se las ha estudiado con deteni-
miento para saber cudles son sus posibilidades. ' -

Taro y Dasheens {Colocasia esculenta). Sélo gn muy pocos palses se;
cultivan en gran escala, pero el taro, que es altamente productivo, tiene muy
buenas posnbllldades de cuyltivo en las regiones troplcales el mundo. Algunos
tipos crecen en: tierra alta, otros en suelos 3negad0 y CEnagosos que no
producirian otros alimentos. Dasheens son variedadesOrientales que producen
un sin nGimero de bulbos pequeios y simétricos de textura vigorosa y que
pueden almacenar_ée sin peligro que se dafien. '

Vegetales  ° e o S

-
Chaya (Cnidoscolus aconitifolius y Cmdoscolus chayamansa) Estos arbustos
de crecimiento y proliferacion rapldos proveen un vegetal verde nutritivo y
parecido a la espinaca. Aunque se la conoce solo en Centroamérica, merece
‘que se la pruebe en otras regiones tropicales.

Palmito (Euterpe, Guilielma, Acrocomia, Cocos, ete.). Durante los dltimos
diez ‘afios la demanda de este manjar ha crecido tanto que los abastecimientos. -
actuales son madecuados Las palmas silvestres se gstdn diezmando puesto que
al extraerles el corazén se las mata. Se debe proiver el cultivo de la palma
porque- ofrece muy buenas pombxhdades antes de que las silvestres sean
- destruidas. o
Calabaza amarilla (Benincasa hispida)- Este_vegetal grande parecndo al
~ meldn es facil de cultivar y puede procluc:1r tres cosechas al afio. La

. = .:: %_—‘ -

i

- *Batatas (Dioscores spp.). Aunque-las batatas son muy bien conocidas para que se las
incl.uya en este informe, estas son las mas nutritivas y populares de las cosechas de
raices tropicales. Sin embargo, no se cultivan con tanta amplitud como algunas dg $us
competldoras porque su casto de pxoducuon es mas alto: la inversion en el siudm‘“para
reducii su costo de produccién serfa de extremo valor. Asimismo es necesano estudiar
lgs problemas de almacenamiento: alrededor del 60% de las cosechas muy a menudo se
pierde o se pudre.

.

Ealy:
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caracterlstlca soPresahente es que‘iQ Jruta puede guardarse hasta por doce*

. meses sin refngeracmn '

~ Frijol* alado | {Psophocarpus Ietra&hq!obus) Este frijol trepador,.de
importancia en Eil sudeste de Asid'y Papua Nueva Guinea, pero desconocido
en otras partes, posﬂalemente sea la contrapartida del ﬁriJol de soya. Con - .-
algnnos estudios, posiblemente llegaria a ser una de las’ ~méjores fuentes de
proteina 1til en 1bs trdpicos. - "

- . i Y

! -
Frutas

Dunan {Durio spp.). El durdan comin es una fruta grande espj osa’ y

estimada por muchos por su sabor, pero aborrecida por otros por’sﬁ alor. El * «

descubrimiento de una especie que no tenga ese olor ofensivo podna ser mids N

aceptable y abriria un mercado mundial a gste producto. o
Mangostan (Garcinia mangosrana) El mangostan, tal vez una de las frytas

de mejor sabor en el mundo, es muy poco conocida fuera del sudeste de Asxa

~Las investigaciones agronémicas y en la horticultura a fondo contribuirian a

~ extender su area de cultivo a otras regiones suinamente hiamedas del -

tl’OplCO —una zona cuyo clima no se presta para el cultivo de la mayoria de las

' siembras. . : :

’ Naranjilla (Solanum quitoense). Esta fruta usada como postre aunque es
. de la familid del tomate pero no se parece a éste, es muy apetecida en Per(,
Colombia, Ecuador v Guatemala y, sin embargo, es virtiialmente desconocida
en otras partes: Su jugo es delicioso y tefrescante y podria ser popular en la
zona tropical de Africa y Asia, donde la planta podra florecer con facilidad. * “#
Pejibaye (Gflihelma gasipaes). La fryta de esta. palma, parecida a la castafia,
es probablemente el alimento tropical nutritivo mejor balanceado. Contiene
carbohidratos, proteina, aceite, minerales y wtanunas Propias del tropico -
himedo, las palmeras, una yez establecidas,. réquieren muy, poco cuidado y
dani una abundante cosecha. ' R Y
Poinelo (C‘mus grandis). Esta fruta de tamafio gmanﬁ% B osfb'lemente de la
. familta. de la tofonja, es desgran estima enodo ¢ksudeste de Asia. El cultivo
de variedades distintas »podria ofrecer excefente’sﬁpomblhdades si ‘«estas T
pupheran darse én''tierras bajas -tropicales. Si bien ésta se ha. probado '
amphameme en ‘las regiones citricas del rundo, la. calidad de las variedades -
probadas nunca se asemeja a las mejores del sur de Tailandia.

.~ -7 Guandbana {Annona muricata). Esta fruta es bien conocida en la tegion
tropncal de América y tiene un sabor rico y aronmitico que podria disfrutarse
mas ampliamente. Tanto el jugo como la pulpa se conservan bien y su
eportacion de paises. tropicales’ a E.uropa y Nortéamenca podria ofrecer
buenas. posibilidades econdmicas. M

~ Uvilla (Pourouma cecrOpmefoha) Esta fruta parecnda a la uva es cam
. : N : %
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desconocida fuera de su tlerra natal al occidente de la cuenca del Amazonas.
Su pulpa, que es de sabor agradable se come cruda y también sirve para hacer

- vino. Esta merece que se la pruebe en otras regiones bajas montafigsas del

L

tropico. No se sabe abgdolutamente nada en cuanto a sus p051b1hdades
biologicas 0 agrondmicas.

Semillas oleaginosas

BabassaQrbignya speciosa). Esta palma crece abundantemente en la cuenca
del Amazonas y algunos lugares de Centroamérica. Aunque las semillas son
ricas ‘en aceite, muy parecido al aceite de coco, la palma babassu no ha sido

G cultivada, Las barreras principales que se interponen a su explotacion son

el trabajo necesario para recolectar las semillas y el hecho que éstas son
extrernadamente duras y no se abren con facilidad.

Calabaza bufalo (Curcurbita - foetidissima). Esta calabaza silvestre del
desierto norteamericano, la cual provee de semillas comestibles a los indios de
Norteamérica, es una posible fuente provechosa de aceit¢ comestible y
preteina en tierras extremadamente dridas.. Merece que se la reconozea con
mas amplitud y se la cultive en forma expenmental eq todas las regiones
aridas del mundo. o :

Especies de Caryocar. A pesar’de que Sir Henry Wickham, el pionero cn 1.1-
industria del cavcho en ‘Malaya, ‘promovid esta fuente de aceite con et mismo
entusiase con que promovid el arbol de caucho, la especie (an'r)car

continda creciendo en forma.silvestre enla regién del Amazonas sin que se le”

preste mucha atencmn ‘Estos drboles producen grandes uantldades de semdlas
oleaginosas parecidas a la nuez del Brasil. -

Jessenia polycgrpa. Esta palma, oriunda de la region amazonlca produce
unos racimos extraordinariamente grandes de una fruta que tiene un aceite
parecido al de la aceituna en apariencia, cgntemdo y calidad. Se vende comm ._

. aceite comestible en Bogota Colombty, pero es casi deswnouda en el resto,

del mundo. -
Jojoba (Simmondsia chmenszs) Esta plama subtroplcal de Nortearnenca es
especial en el reino vegetal: segrega cera liquida en sus semillas en vez de los .

~ aceites glicéridos ‘que otras plantas segregan. Ena industria, las ¢8ras liquidas

son de importancia. Estas son dificiles de sintetizar y la anica otra fuente es el
cachalote. El desarrollo de la jojoba eome producto de cultivgipromete .
importantes beneﬁmos economlcos a las reglonts aridas tropucal s y sub-

tropicales,

ES
Forrajes , Lo

Acacm albidz. Este drbol legg.mmoso que crece en las sabanas del Africa
Orlental y Ocmdental es poc? comun por el hecho de produmr fol}aje y fruto

o
a
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durante ia estagion’ seca. Sus hO}as y vainas, con frecuencia, constituyen el
tnico torrdje disponible en esa epoca y, por o tanto iy apeteado por toda
clase de ganado L

1

Brosimum alicastrum. Este-arbol alto y resistente a la sequia es propio de

"Centroamérica. Produce hojas nutritivas y una fruta pequefia con semiilas

feculentas.: Sus hojas son favoritas del ganadd. Poco se sabe ‘acerca de
este drbol fuera de Centroamérica y merece’ que se lo pruebe en zonas

'“---‘nop;caies espeualmente en aqueilas donde la estacion seca es prolongada—

dond? s&nécesita una fuente de forraje.

‘Deénse Cassia (Cassia sturtii). Esta mata de péea importancia como forraje
en Australia, su tierra nativa, estd dando un-forraje nutritivo todo.el afio en
proyectos de experimentacion que se llevan a cabo en Israel. Se determinara
su necesidad potencial en otras regiones dridas de clima templado o
subtropical.

« Matas salinas (A¢riplex spp.). Varias especies australianas de estos arbustos
ofrecen grandes posibilidades para las regiones dridas. Estas producen un
abundante forraje de buen gusto, especialmente en suelos salinos. , ™

Tamarugo’ (Prosopis tamarugo). Este drbo! leguminoso, duro, nativo del.
aborrecible Desicrto de Atacama, en Ghile, trece a través de una capade sal a |,
veces de un metro de espesor. La calidad de sus cdpsulas y hojas permite que
se alimenten ovejas casi en la misma proporcion en que se hace en las mejores
Z.OTIEIS forrajeras del mundo.

- n

- Misceldneas ' ' o (

=

Palma Burit{ (Maunna flexuosa). Posiblemente ésta sea la palmera mas
abundante en todo el mundo, pero no tiene ningin uso comercial. Sin
e_mbzirgo, un buen nﬁmero'ﬁe productos—almiddn, fruta, fibra y madera—se
obtienen de ella en pequefia escala en la cuenca del Amazonas, su lugar
nativo. Esta es una fuente abundante que muy bien compensara su

. investigacion y desarrollo.

Candelilla (Euphorbm anitsyphilitica). Esta hierba de los demertos del
norte de México tiene unas hojas cubiertas de-una cera vahosa Una empresa
mexicana con subsidio la ha producido y exportado a los Estados Unidos

- durante varios afios. El estudio, elaboracion y cultivo de la candelilla pukde

convertirla en un producto altamente provechoso en las tierras dridas en toda
la regién subtroplcal ’ '

Cauasst (Calathea iurea) Esta hierba silvestre crece alta en ciénagas d&- la\
cuenca del Amazonas, pero también crece bien en plantaciones en las laderas
de cerros en regiones ‘de Huvias abundantes. Sus hojas estan cubiertas de una
cera dura y de alta fusiom. La cauassi, que es sencilla de sembrar y cultivar,
puede produ01rse en ciénagas remotas inservibles de zonas humedas.

* Guar (Cyanopsig tetragonoloba). Las semiilas de alto contenido protinico
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- de esta planta asidtica, que se asemeja a la planta del frijol de soya, contienen

una goma de demanda creciente en la industria. Debido a sus propiedades
especiales, la goma tiéne varios usos, desde permitir que el agua fluya con mds

facilidad a través de una manguera de incendio hasta endurecer helados. E!

guar es la fuente de goma tas prometedora entre los vegetales.

Guayule (Parthenium argentatum). Este es un arbusto de los desiertos
mexicanos que contiene buena cantidad de latex que se aseme]a mucho al
hule Hevea. Su desarrollo ha sido impedido por,problemas técnicos: asociados
con la separacion del latex de las resinas y otra materia vegetal. Sin embargo,
como fuente de caucho ,en regiones dridas, el guayule ofrece grandes
posibilidades.

Ramio (Boehmeria nivea). La fibra de este arbusto alto y perenne
proveniente del Asia Oriental posee cualidades superiores—fuerte y no se
estira ni se encoge como,otras. Sin embargo, su desarrollo es restringido porque
posee una goma que $e adhiere fuértemente a la fibra. Cuando se solucione el
problema de extraerle la goma, esto constituird el primer paso para darle al
ramio un papel de mayor significado en la agricultura tropiest.

Hierba de aluvién (Paspaium vaginatum). Esta hierba altamente tolerante a
la sal resiste imundaciones de agua de mar y se recomienda para la produccién
de nueva vegetacién de regiones afectadas ppr la sal. En especial, es buena
para dar estabilidad a las playas arenosas. Esta herba, que ya se ha cultivado
con éxito en Australla provee forraje en c1enagas costeras que de 1o contrario

'no-se usarian. b ‘ >

Espirulina (Spiruffna platensis 'y Spirulina max:ma) Estas algas de alto
contenido, proteiniconcrecen en aguas saladas y alcalinas. Contrario a otras
algas, los grandes conjuntos de espirulina permiten su_cosecha.con red o
cualquier otro método sencillo. Es agradable al paladar y ya se usa para

- consumo humano en Chad y en México.
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