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INTRODUCTION

This report outlines the advances of the botany project in
Ecuador, "Flora de! Ecuador: (AID grant 518-0023-G-4110-00-605)
for the second year of the two-year project. The project has
been carried out by the New York and Missouri Botanical Gardens
under contract with the U.S. Agency for International Development
(U.S.A.I.D.) and the Direccion Nacional Forestal (DINAF). This
is the final report for the original two-year project. It is
expected that the botanical and economic botany research by the
two botanical gardens will continue in Ecuador with funding by

AID through March 1990, until the termination of AID's Forestry
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Sector Development project in Ecuador.

This report emphasizes the work that has been done over the
past and includes some material discussed in earlier quarterly
reports. As with the prior reports it includes materials
contributed by personnel from the New York and Missouri Botanical

Gardens and the Direccion National Forestal.

FLORISTIC STUDIES: TREES OF AMAZON!AN ECUADOR

In the floristic phase of our fieldwork in Amazonian

Ecuador, we have continued to emphasize general collections of

the tree flora, in preparation for the field guide Arboles de la

Amazonia Ecuatoriana to be completed and published in 1988. Our

collections of Amazonian trees now include about 6,000 numbers,

with ten duplicate specimens for most collections.

An estimated 70% of our tree collections represent species
not previously recorded from Amazonian Ecuador, giving an
indication of the lack of information on the flora of this
biologically very rich region prior to the present project. The
processing and identification of tha collections continues at the
herbaria of Missouri and New York Botanical Gardens. We are
beginning to receive determinations from the numerous taxonomic
specialists who were sent specimens from the project in 1985 and

1986.



In Appendix 1 to this report is a preliminary checklist of
the tree species of Amazonian Ecuador, based on the collections
that have been determined to date. The list includes all species
with identified voucher specimens from the present project as
well as from previous collections from the eastern lowlands of
Ecuador, generally up to 600 m elevation. This elevation is
considered as the upper altitudinal limit for Tropical Wet and
Tropical Moist Life Zones under the Holdridge system. The list
includes some collections from the Rio Zamora valley up to 800 m.
"Tree" is defined here as a single-stemmed woody plant at least 5
m tall. Genera whicn are expected in the region, but which have
not yet been collected and identified, are listed with a question

mark (7).

The checklist is still far from complete; many hundreds of
specimens have yet to be determined. Actually, as of March 1987,
many more identified collections are on hand ¢t Missouri
Botanical Garden than appear on this list, but we were not able
to process the collections and add the new species to the
checklist in time for this report. The checklist will be revised
periodically as more information becomes available, and we will

continue to distribute the list to interested parties.

Many of the colliections of Amazonian trees are species new

to. science and known only from our collections from Amazonian



Ecuador. For example, the Lauraceae specialists Drs. Henk van
der Werff and Jens Rohwer vwere describing at least seven new
species of Lauraceae from our collections. This figure is about
15% of all the species of Lauraceae known thus far from the
region and included in the checklist. This is probably typical
for many plant families. that 10-15% of the species included in
collections of trees in Amazonian Ecuador are species new to
science. We estimate, then, that perhaps 100 new species will be

described from our collections to date.

The information on each collection of trees of Amazonian
Ecuador is being added to the data bank contained in the
project's microcomputer at the Conocoto Forestry Center. As
described in the first annual report, the data bank contains a
separate entry for each specimen, and includes data on
distribution, reproductive phenology, and occurrence on different
soil and vegetation types for each species. This information is

being used to prepare the field guide to the trees of the region.



ECONOMIC BOTANY STUDIES

As with the floristic portion of our project, all members
have been actively searching for additional species of economic
potential. The agroforestry aspect of the search for economic
plants is discussed in other sections of this report. These tree
species, together with tree species with other types of potential
use, and non-tree species are being compiled into a list of the
plants of the Ecuadorean Amazon with the most promising economic
potential (Appendix 2). The list, although appearing lengthy, is
still at an early stage of development and is expected to greatly
increase in volume of information before we would consider that
there has been an adequate assessment of the region's vast
botanical resources. Presently, the list comprises information
gathered from much of the easily accessible literature. Data
from most of the literature is still lacking. 1|t also includes
some of the information gathered during our own field research
but, again, most of it is lacking. The lairter is due mainly to
the slowness at which the large numbers of ethnobotanical
specimens are being processed and identified. Many of the
ethnobotanical collections are associated with large amounts of
use data and many are sterile. Both of these factors impede the
process of having specimens identified and catalogued. We have
now set October 1, 1387 as the deadline for the first publication
on the species of economic potential. |ts tentative title is

Useful Plants of the Ecuadorean Amazon. The book will include a




short description some 500 useful species and a synopsis of their
present or potential uses. |t will also refer the reader to
further literature on these species and the less useful species

we do not describe and discuss.

As with the first year, we have searched for useful plants
in the areas of Coca, Misahuvalli, Macas, and Gualaquiza. David
Neill and Walter Palacios have continued to work on the reserve
in Misahua!li and have discovered a new species in the Rubiaceae
that might be useful as a natural, nonsugar sweetener. Marc
Baker working with a Quichua-speaking employee of MAG discovered
a grove of mani de arbol, which yields a delicious edible nut-
like seed, and a grove of what has been determined as an
undescribed species of ivory-nut paim in the reserve of [NIAP,
San Carlos. Man! de &rbol has also been found in abundance,
along with a number of other useful tree species during an
expedition to the land-holdings of the Shuar Federation near

Gualaquiza.

Although, for political reasons, we are not yet working
directly with the Quichua Federation of the Ecuadorean Amazon, we
have developed very good relations among the members of the Shuar
Federation. This confidence, if well nurtured, might eventually
lead to a working relationship with all indigenous groups of the

region,



At the Instituto Normal Bilingue Intercultural Shuar

(INBISH) we have constructed an herbarium for the use of the
Shuar and other local people. In addition, Marc Baker has taught
courses in plant systematics. Tﬁe students collected many useful
plants as a part of the requirements for their diplomas. These
collections are now being processed and the data has been
incorporated into a computer data bank, along with the
information from collections made by hired Shuar collectors.

This data is presented in Appendix 3. For reasons explained

above, most of the determinations are still outstanding.

NUTRITIONAL ANALYSES OF AMAZONIAN FRUITS AND OILSEEDS

The foods laboratory of Latinreco, the Latin American
research division of the Nestle Corporation, is located near
Quito. Dr. Michael Kozil, research director of Latinreco, agreed
to do nutritional analyses of Amazonian fruits, seeds and nuts
with promising economic potential. We are providing the samples
but Latinreco is conducting the analyses without charge. To
date, analyses have been complieted for one edible fruit,

Quararibea cordata (Bombacaceae) and two edible oil seeds,

Caryodendron orinocense (Euphorbiaceae) and Caryocar glabrum

(Caryocaraceae). The results of the nutritional analyses are

presented in Table 1.



Table 1. The resuits of nutritional analyses of Ecuadorean
fruits and seeds conducted by M. Kozil at Latinreco. (percentages

are dry weight of material for seeds, fresh weight for fruits).

Quararibea Caryocar Caryodendron
cordata glabrum orinocense
(pulpi (seed) (seed)
fats 0.06% 58.6% 56.7%
protein ‘ 0.07% 13.3% 19.9%
carbohydrates 11.84% 0.0% 15.0%
ash 0.54% 2.8% 3.3%
fiber 1.70% 22.3% 5.1%
vitamin C, mg/100g 1.28 1.89 35.12

The fat and protein of the seeds are comparable to those of
other oilseeds and nuts. The vitamin C content of the

Caryodendron is exceptionally high for a seed. More detailed

analyses are forthcoming. The Nestle Corporation has indicated
an interest in commercialization of little-known Amazonian fruits

for in tropical fruit juices.



WORKSHOPS AND TRAINING

We taught a week-long workshop titled "Dendrology of
Ecuadorean Amazon"™, April 14-19, at the INIAP-Payamino
Agricultural Experimental Station near Coca. The course
emphasized instruction for foresters, university students, and
natural resource managers on the field identification of the
principal families and genera of trees in the region. The
instructors inciuded the four members of this project, as well as
botanists Jaime Jaramillo and Ana Arguello from the Universidad
Catédlica. The 40 students in the course included representatives
from virtually all of the institutions involved in natural
resource management in the region: Direccidn Nacional Forestal,
instituto Geografico Militar, Instituto de Recursos Hidraulicos,
USAID, German Forestry Mission, PREDESUR, Corporacién Forestal
Juan Manuel Durini, Instituto Normal Bilingue Intercultural

Shuar, and the Universities Cat&lica, Central, and Guayaquil.

The INIAP-Payamino Experimental Station, with its adjacent
forest reserve with marked, identified trees and network of
trials had been established prior to the course. The reserve is
now designated as the Chuncho Reserve was made possible by joint
efforts of our staff, and Robert Peck and John Bishop of the AID-
Agroforestry Project. The reserve and the facilities at the
Payamino Station combined have many advantages as a center for

research and training in forestry, botany and natural resource



management in the Ecuadorean Amazon.

The instructors and participants agreed that the workshop
was successful. We received numerous requests to repeat the
course from those not able to attend the first one and requests

from those who did attend to initiate an advanced course.

TRAINING AT BOTANICAL GARDENS

The two botany trainees sponsored by this project are
curreutly undertaking their ten month training in the U.S.:
Patriclia Gomez has been in residence at the Missouri Botanical
Garden in St. Louis since May 1986, where she has attended
graduate level courses, carried out a research project, learned
the various aspects of herbarium management, and conducted all
activities related to processing the collections from the Ecuador
Project. Ms. Gomez also traveled to other U.S. cities, attending
the meeting of the Society for Economic Botany and also studying
herbarium managemant at the New York Botanical Garden, as well as
visiting the pharmacological laboratories at the University of
I'llinois, Chicago. Ana Arguello is presently undertaking her
training at the New York Botanical Garden York Botanical Gardens
where she is working under the guidance of Michael Balick on the
systematics and economic importance of palms, and taking graduate
courses. Ms. Arguello has applied to Cornell University to seek

her doctorate in Botany and then return to Ecuador to work.
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Walter Palacios accompanied David Neill to the Missouri
Botanical Garden for two months (May-June, 1986) and received
training in herbarium and library research methods for systematic

botany. During this time Mr. Palacios completed many of the

determinations of our collections from Amazonian Ecuador. In
June, he accompanied Ms. Gomez and David Neill to Chicago and New
York.

PUBLIC PRESENTATIONS

UNITED STATES:

In June 1986, Marc Baker and David Neill prepared and
presented lectures and posters at scientific conferences
describing the results of various phases of the AID-supported
botanical projects, which included not only ours but some aspects
of the AlID-Agroforestry project as well. During the Annual
Meeting of the Society for Economic Botany at the New York
Botanical Garden, June 13-16, Baker presented a poster covering
the salient goals and accomplishments of our project in general
and gave a paper entitled "Botanical Knowledge of the Shuar of
Eastern Ecuador". At the same meetings Neill contributed a

paper, "Native Trees and Agroforestry in Western Amazonia". Also,
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at the Second International Symposium in Biology of the
Leguminosae, at the Missouri Botanical Garden, June 23-27, he
presented a poster, "Native Legumes and Agroforestry in Western
Amazonia". Bakei later presented a paper concerning the taxonomy
of Ecuadorean flora at the annual meeting of the Botanical

Society of America, August 6-10, Amherst, Massachusetts.

A reporter and photographer from "Newsday" magazine visited
our staff in Ecuador this past February. Their article will
focus on the economic botany aspects of our project, especially

our work with the Shuar.

ECUADOR:

We prepared and maintained an educational booth at the
annuai Quito Garden Club Floral Exposition, November 19-21, 1986.
Our exhibit described our research in Amazonian Ecuador and its
importance for conservation and development efforts in the
region. Besides posters and displays uvf medicinal plants, the
exhibit included a seven-minute audiovisual (synchronized slide-
tape) program on the project. The audiovisual program generated
a great deal of public interest, not only in our project, but
also in conservation and development efforts in the Amazonian
rain forest of Ecuador in general. We received numerous requests
to show the audiovisual program at local schools, which we are

beginning to do as time permits.
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Other "public outreach" projects that we have done include a
weekly article on native trees of Ecuador in a local children's
magazine, "La Cometa'", and in an article our project to be
published in April of 1987 in a magazine produced by the
Fundacion Natura, the leading Ecuadorean environmental

organization.

COLLABORATION WITH OTHER PROJECTS

In August, 1986, at the request of the Direccion Nacional
Forestal, our project members provided assistance to a one
million hectare forest survey carried out in the Coca area by
DINAF and the Japanase International Cooperative Agency (JICA) -
the Japanese equivalent of USAID. As the persons most familiar
with the dendrology of the Ecuadorean Amazon, our role was to
accompany the survey teams in the field and identify the trees in

the survey plots.

In September, we collaborated for days with Dr. Ekkehard
Jordan, an expert on remote sensing assocfafed with the German
Forestry Mission in Ecuador. At Lumbaqui, we initiated an
experiment in the identification of tree species in humid
toopical forest from large-scale aerial photographs. This

technique may prove to be useful in forest surveys and land-use

13



classification projects, particularly when distinctive indicator
species for particular soil types can be identified on the
photographic image. Results from the fieldwork at Lumbaqui
suggests that the technique has possibilities, but larger-scale
photographs with better resolution are needed. We hope to
continue and refine this remote-sensing technique in the coming

year,

Another cooperative project involves anatomical and
technological studies of Amazonian woods. [INFORDE, an AlD-
financed forestry development agency, has contracted the Wood
Technology Lab at the DINAF Forestry Center at Conocoto for these
studies. We are collecting vouchered wood samples for this
project, with emphasis on the tree species being used in the
silviculture trials of the agroforestry project. Many of the
Amazonian woods with potential commercial value have not yetv been

characterized as to their anatomical and technical properties.

IMPROVEMENTS IN THE FOREST HERBARIUM AT CONOCOTO

The herbarium of +he Direccion Nacional Forestal (QAME) at
the Forestry Center in Conocoto is our base of operations and
houses the principal reference collection of woody plants for
this project. The herbarium has grown very rapidly since the

beginning of cur work in Ecuador and, since it i5 essential to
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have the collections mounted for study, we have continued to pay
for specimen mounting by part-time students from project funds.
New wooden specimen cabinets are now being zompleted and will
provide adequate specimen storage for the near future. One much-
needed piece of equipment lacking at the Conocoto herbarium is a
dissecting microscope with a long-arm mount, for study of
herbarium specimens. Acquisition of a microscope is essential

for identification and description.

FOREST RESERVES

Although some of the forest reserves we have been involved
in creating were mentioned in earlier discussion, « more complete

description of each one is presented here:

Chuncho Reserve

Located just west of the Rio Payamino near Coca, Province of
Napo (77%® 01' W, 0© 28' S), the Chuncho Reserve has been
officially established as a research reserve by INIAP. It
comprised in part of primary and in part of secondary forest on
red soil. Although considered poor soil, there are number of
species of fine quality lumber trees preserved there which are
otherwise being exterminated in the surrounding areas. Much of
the credit for the foundation of this reserve goes to the AID-

Agroforestry Project.
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San Carlos or Puma Maqui Reserve

Although the boundaries have been agreed upon by INIAP, the
reserve has not yet received official status. |t is located at
the San Carlos INIAP Station just southeast of La Joya de Las
Sachas (76° 50' W, 0 20' S) on alluvial soil. Because of the
fertile nature of the lowland alluvium, this stand, if preserved,
might represent one of the last stands of primary forest on
alluvial soil in the Coca area. Although the primary forest in
the reserve is confined to a narrow strip, it is well protected
by a swamp on one side and a steep ravine on the other and by a
buffer zone of secondary forest. |Important elements within the
reserve include a grove of man! de &rbol, wild cacao, a grove of

a new species of ivory-nut palm, and large stands of aguaje.

Reserve at Misahualll

David Neill has initiated a reserve downriver from the
village of Misahualll along the Rio Misahualll. Dr. Neill and
two Ecuadorean naturalists are the owners. At present, the
reserve is about 150 hectares and they are trying to purchase
more. With the completion of a new road, the surrounding forests
are being rapidly cut down and the reserve might soon represent
the last primary forest in the area. Field studies are already

being conducted there by other institutions and Neill hopes to
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make the reserve Into a major biological research station. The
Missouri Botanical Garden has hired Carlos Cirén to work full
time at the reserve collecting data and plant specimens. ODr.
Carlos, a recipient of one of our scholarships, has recently

completed his doctorate from *+he Central University, Quito.

The Cedrela Forest of the Rio Tigre: Survey and Conservation

Campaign

The genus Cedrela (Meliaceae) with seven species of forest
trees in the New World tropics, is one of the most valued timber
trees in the Western Hemisphere. Together with its close
relative the true mahogany (Swietenia spp.), all species of
Cedrela are subject to severe attack by the mahogany shoot-borer

Hypsipyla grandella. This Lepidopteran larva burrows infto the

terminal shoots, particularly of young saplings, and either kills
the tree or disrupts the growth form so that it is unsuitable for
timber production. Attempts by Neotropical foresters to grow
Cedrela and Swietenia in densely-spaced plantations have
general ly met with failure in their natural range due to severe

damage by Hypsipyla under these conditions.

Under natural forest conditions, both Cedrela and Swietenia
generally occur at rather low densities, mixed with many other

tree species, and usually on the most fertile, well-drained
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alluvial soils. The low density of the trees has presumed to be
an effect of density~dependent mortality caused by Hypsipyla.
For decades, foresters in the Neotropics have been interested in
locating strains or populations of both genera that show
heritable resistance to attack by Hypsipyla, fcr use in
genetically improved plantation silviculture. A very dense
population of Cedrela might indicate genetic resistance to

Hypsipyla, since density-dependent mortality would be reduced.

In September 1986, we learned from DINAF
forester Juan Sallinas that an unusually dense population of
Cedrela with very large trees had been discovered in the val ley
of the Rio Tigre, on the eastern slopes of the Andes near
Lumbaqui, along the oil-pipeiine road at Lago Agrio. In December
1986 we made a visit to the area with the discoverer of the
"Cedro" population, Juan Shuira, a park guard for the Cayambe-
Coca Ecological Reserve. We were able to confirm the existence

of a large and dense population of Cedrela fissilis, with dozens

of trees up to 60 m tall and 2 m In diameter, covering an area of
at least 100 ha. We made a second and more thorough visit to the
site (a five-hour walk from the highway) in February 1987, and

then prepared a technical report to DINAF which is reproduced in

Appendix 4,

The report to DINAF includes a description of the site and

survey of the Rio Tigre Cedrela population, a discussion of the
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importance of the population as a n~tural resource, and a
proposal for the legal protection of the site under the national
system of natural areas. We believe that the importance of the

Cedrela fissilis population as a genetic resource is paramount.

If it does represent a strain with heritable resistance to
Hypsipyla infestation and can be used to improve plantation
silviculture of Cedrela, the economic benefits to Ecuador and
other neotropical countries would be enormous. The strain must
first be tested in silvicultural trials, and we intend to return

to the site to collect seed in the coming year.

Another reason for protection of the Cedrela population is
aesthetic -- the trees are an impressive and awe-inspiring sight,
and such a stand of large Cedrela is very unusual. Manu Park in
Amazonian Peru is the only other known site with such a dense
population. It is likely that Swietenia and Cedrela formerly
occurred frequently in dense stand on the more fertile soils in
the Neotropics, but that these populations were long ago

destroyed for exploitation of timber.

The Cedrela population occurs within an area of active,
spontaneous colonization, and has been slated for official
colonization by IERAC; the trees and the forest in their
immediate vicinity have not yet been touched. We proposed an
area of about 800 hectares to be designated a "genetic reserve"

or "floristic reserve"; a new category of natural area must be
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created since the present scheme of natural areas in Ecuador does
not include units as small as 1000 ha or less. The legal
protection of the Cedrela reserve will require the cooperation of
DINAF, IERAC and other agencies as well as of the residents in

the area.

(The access road to this area was destroyed in the
earthquake of March 5, 19387, shortly after our visit to the
Cedrela population. ||t will not be possible to revisit the site

for some months, until the road is repaired).

We presented a copy of the report on the Cedrela reserve to
the Fundacion Natura. Natura plans to publish an article on the
trees in its monthly newsletter, in order to galvanize public
support and awareness for the reserve. We will continue to work
closely with DINAF and.Fundacion Natura for the establishment of

a reserve for the "cedros" of the Rio Tigre.
CONCLUS I ONS

The project Plant Resources of Amazonian Ecuador, as defined
by the original two-year proposal, has met with much success
toward accomplishing the defined goals. |In many cases this has
been in spite of the expected and unexpected difficulties
associated with working in an area of |ittle development. Much

of the project's success cannot solely be attributable to the
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achievements of project personnel but also to the enthusiastic
assistance from many other people. In light of our findings, it
is cbvious that the Amazon regicn of Ecuador has an abundance of
untapped botanical resources, some of which are yet unknown at
least tc modern society. Although considerable progress was made
over the past two years, more work is needed to complete an
inventory of even the most salient species of economic

importance.
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Appendix 1.

Trees of Lowland Amazonian Ecuador
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caft de San pablo, cail de vibora (Perez Arbelaez, 1956)
Colombia: snakebite remedy (Perez Arbelaez, 1956).

Cocos coronata Martius (see Plotkin & Balick, 1984)

C. schizophylla Martius (see Plotkin & Balick, 1984)

C. weedellii Drude (see Plotkin & Balick, 1984)

o

. yatay Martius (see Plotkin & Balick, 1984)

Copernicia cerifera Martius (see Plotkin & Balick, 1984)

Desmoncus polyacanthos Martius (see Plotkin & Balick, 1984)

Diplothemium campestre Martius (see Plotkin & Balick, 1984)

Elaeis melanococca Gaertner

caiahud, caiau¢, dendeseiro do pard (Brazil) )Pio Correa, 1926); corocito,
corozo, corozo antu, corozo manteca, corozo del sinu, noli, yoli (Colombia)
(Balick, 1979)

colombia: oil remedy for stomach inflammation (Duke, 1968), and fruit fat
used as hair tonic, to treat dandruff, and to oil macinery (Usher, 1974).
Brazil and Colombia: o0il used as hair tonic, to treat dandruff, and as
insect repellent; hairs of leaf axils hemostatic and used to start fires
(Pio Correa, 1929; Plotkin & Balick, 1984), pulp oil used to manufacture
margarine and soap, fruit rich in vitamin A (Balick, 1979).

Euterpe edulis Martius

yayih (Argentina)(Pio Correa, 1926); iucara, jicara, palmito, palmito doce,
palmito jucora (Brazil)(Pio Correa, 1926; Plotkin & Balick, 1984); manicole
(C) (Pio Correa, 1926; Fanshawe, 1950)

palmito is edible and when roasted applied to soothe scorpion stings,
drirking the juice concurrently (Fanshawe, 1950). Sap of the young stem
used as hemostatic and fermented to produce alcohol; the young stem also
has good fiber used to make brooms; fruits used to smoke-cure rubber and to
make wine with nutritive properties similar to those of chocolate; leaves
used as forage (Pio Corrrea, 1926).

E. oleracea Martius

acal, acaizeiro, assal, jicara, palmiteriro, piri4 (Brazil) (Prance and da
Silva, 1975; Plotkin & Balick, 1984); assai, manaca (Colombia) (Schultes,

1977); manaka (Arawak), pinapalm, prasara (Matowai), wapoe (Trio, Wayana),

wasei (Carib) (Surinam) (Wessels Boer, 1965; Prance & da Silva, 1975;
Plotkin & Balick, 1984)

19
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palmito edible. sap applied to cuts as hemostatic (Plotkin & Balick,
1984). dark green oil of fruit as anti-diarrhetic (Prance & da Silva,
1975) and has industrial applications (Farquhar & Siegal, 1945); Brazil &
Peru: fruit used to make ice cream and beverage (Schultes, 1977). source
of stron structural fiber (Schultes, 1977).

E. stenophylia Trail ex Burret., (see Plotkin & Balick, 1984)

Geonoma sp. indet,

ni'ni puf (SE) (vickers & Plowman, 1984)

leaves used for thatch (SE) (Vickers & Plowman, 1984).

wakd (SE) (vickers & Plowman, 1984)

fruit used ¢s perfume, placed in armbands, fruits are fragrant, the size of
small beads (SE) (vickers & Plowman, 1984),

mo (Wdr) (Davis & Yost, 1983)

1.2m tall, leaves used for thatch, applied in three layers on an A-frame
longhouse; last about one year (W) (Davis & Yost, 1983).

tedenowgncabo (Wdr) (Davis & Yost, 1983)

3m tall, leaves used for wrapping food and the seeds used as beads (W)
(Davis & Yost, 1983).

4m tall, before the arrival of metal tools that could cut Bactris gasipaes,
spears were fashioned from this Geonoma exclusively (W) (Davis & Yost,
1983).

Guilielma insignis Martius (see Plotkin & Balick, 1984)

Hyospathe sp. indet.
ma pul (SE) (vickers & Plowman, 1984)

leaves used for thatch (SE) (Vickers & Plowman, 1984)

Iriartea ventricosa Martius

coquiero do matto (P) (Pereira, 1929); taraputu (Ecuador) (Plotkin &
Balick, 1984)

inner layer cf leaf sheath used with a species of Iris ~?, to give women
strength during childbirth; palmito, fruit, and seed are edible; (Plotkin

& Balick, 1984). wcod used in light construction and to make lathes
(Pereira, 1929).

Iriarteg sp. indet.
20~
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nyokd (SE) (Vickers & Plowman, 1984)
trunk is plit and used for flooring (SE) (Vickers & Plowman, 1984).
ord (SI) (vickers & Plowman, 1984); chonta (C)

trunk is slpit and used for flooring, also for kindling (SI) (Vickers &
Plownan, 1984). .

Jessenia bataua (Mart,) Burret

gdsa (SE,SI) (Vvickers & Plowman, 1984); ungarahui (C); petowg (Wdr) (Davis
& Yost, 1983); ataito, come, comenya, cuperi, milpesos (C), fiumufiu
(Tukaro), obango (Guahibo), palma milpé (C), patabd, sejé, yavecohanu
(Kubeo) (Colombia) (Acero Duarte, 1979; Balick, 1979; Schultes, 1979);
sacumana, ungurauy(Q) (Peru) (Balick, 1979); ungaraua (Q) (Ecuador)

0il is mixed with liniment to rub onto arthritic inflammations, alone is
reputed to have anti-tubercular properties (Plotkin & Balick, 1984) and is
mixed with sweet almond oil as a purgative and to treat chronoc cough and
bronchitis; infusion of seedlings to treat snakebite (Balick, 1980). oily
fruits used to make rich chicha (gdsa kond); edible o0il extracted (SE,SI,
et al.) (vickers & Plowman, 1984; Acero Duarte, 1979). The 0il from the
processed pericarp is rich and has the flavor of olive o0il and is excellent
for cooking and salads; also used to preserve meat (Balick, 1979; 1980b).
leaves (petoba) used for thatch, fibrous leaf base (petocoo) broken apart
and used to clean the bore of blow guns, to start fires and to make flares;
fruit (petomo) if boiled turns very hard but if warmed provides edible oily
paste; adventitious roots used to treat worms, diarrhea, headaches and
stomache ailments (W) (Davis & Yost, 1983). Colombia: (eastern 1lancs) oil
taken orally or injected to treat tuberculaosis & other pulmonary diseases
(Garcia-Barriga, 1974; Perez-Arbeldez, 1956); grubs (Rhynchophorus palmarum
are cultured in the stem (Bora) (Balick, 1980b). Panama (Darien): o1l
considered an anodyne (Duke, 1968).

Jd. Eo]zcarga Karsten

Colombia: bataba, consd, coroba, cuumd (Karijona), guacaria (Makununa),
guapée (Matapa), ko-mai-he (Witoto), milpes, milpesos, ndmia, numufiame
(Guananos), patabd (Yeral), punamé (Yukuna), reha (Kubeo), seje grande,
unama, unamo (Schultes, 1951; Perez Arbelaez, 1956; Garcis Barriga, 1974;
National Academy of Sciences, 1976; Balick, 1979); Venezuela: jagua
(National Academy of Sciences, 1976)

oil from mesocarp chemically resembles olive oil, employed for cooking, in
the manufacture of soap and cosmetics, and used as a medicine during
childbirth and to treat bronchitis, consumption, pulmonary afflictions and
tuberculosis (Balick, 1979; Garcia Barriga, 1974; Schultes, 1951). oil
from the fruit pulp use as anodyne (Duke, 1968).

Leopoldinia major Wallace (see Plotkin & Balick, 1984)
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Manicaria saccifera Gaertner

Brazil: turvy, ubassu (Balick, 1979); colombia: guagara, palma de jicara
(C), timiche (Perez Arbelaez, 1956; Balick, 1979); Guyana: timiti, troolie
(Fanshawe, 1950; Balick, 1979); French Guiana: tuorlouri, turury (Balick,
1979); Suriname: timiti (Carib), toeroli (Carib), troeli (Bushnegro)
(Wessels Boer, 1965)

high oil yield (7kg of fruit annually, each fruit approximately 57% o0il),
similar to coconut oil (Balick, 1979). Guyana: liquid endosperm of young
fruits used to treat coughs and “thruck", a fungal infection of the tongue
and mouth of babies; roots mixed with the roots of Euterpe stenophylla and
leaves of bamboo in decoction to treat coughs and asthma (Fanshawe, 1950).
Venezuela: endosperm used to treat coughs and asthma (Pittier, 1926);
liquid endosperm strained through cloth to remove impurities and three cups
are drunk daily or it is mixed with the eophylls of Mauritia to treat cough
and fever; to the latter mixture urine in added (of a child of the opposite
sex) and the mixture is left to stand for 48h afterwhich it is applied to
the body, especially to the temple and forehead; the treatment is repeated
three time daily; the solution is aslo used to treat diarrhea in small
children, washing them from head to foot or occasionally having them drink
a small quantity; the liquid endosperm is mixesd with the grated palmito
and drunk to facilitate breathing in congested patients (Wilbert, 1975)

Mauritia aculeate Humboldt, Bonpland, & Kunth

buriyrana, carand, carandi, caranddhy, cauid, uliy (Pio Correa, 1926)

fruits soaked in water to make cooling tonic and the leaves are used to
make woven goods (Pio Correa, 1926).

M. flexuosa L.F.

; Brazil: boriti, buriti, murity do brejo (Balick,
1979); Bolivia: caranday-guazu, idevi (Balick, 1979); Colombia: canangucha,
miriti, moriche (Acero Duarte, 1979; Balick, 1979); French Guiana: palmier
bache, pibache (Prance &da Silva, 1975: Balick, 1979); Guyana: ita, ite
(Fanshawe, 1950; Balick, 1979); Suriname: ite (Arawak), koi (Trio, Wayana),
maurisae (Bushnegro) morisi (Carib) (Wessels Boer, 1965)

aguaje, moriche (C);

Fruits harvested extensively as a food crop in Iquitos, Peru but little use
it made of it in Ecuador even though there are large stands of the palm in
swampy areas of the Oriente, fruit aiso contains edible oil; mesocarp is
preserved in the leaves of Asclepias curassavica and used to make a
refreshing digestive and laxative; palmito 1s edible, sago starch is
extracted from pith to make bread and is reputedly an excellent remedy for
dysentery and diarrhea; sap from the trunk is combined with the fruit an
the unopened flower clusters to make wine; young leave a sourceof strong
fiber; corky material form the petioles used to sole sandals; trunk wood
made into rafts, posts, and bridges; seeds used to make buttons (Pittier,
1926, Fanshawe, 1950; National Academy of Sciences, 1976; Acero Duarte,
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1979; Balick, 1979; Schultes, 1979).

folk species:

ne'e (SI) (Vickers & Plowman, 1984); canangucho, morete (C) (Vickers &
Plowman, 1984)

edible soft endosperm, boiled, then eaten or made into chicha (ne'e kdnd)
(SI) (vickers & Plowman, 1984),

kdti ne'e (SE) (vickers & Plowman, 1984)

shorter trunk with spines (SE) (Vvickers & Plowman, 1984).

ma ne'e (SE) (Vvickers & Plowman, 1984)

red fruit used as ne'e (SE) (Vickers & Plowman, 1984).

soto ne'e (SE) (Vickers & Plowman, 1984)

ash-colored fruit used as ne'e (SE) (Vickers & Plowman, 1984).

M. minor Burret

Ecuador: aguaschi (Perez Arbelaez, 1956); Brazil: muriti (Perez Arbelaez,
1956); Colombia: buriti, cananguche, gui-ne-na-ko-ne (Witoto), miriti,
nanicuni (Coreguaje ) (Schultes, 1951; Perez Arbelaez, 1956); Peru: achul
(Perez Arbelaez, 1956)

leaves used to cover roofs and to make ropes, cords, and hammocks; seeds
used to make buttons; fruits used to make refreshing digestive and laxative
(Perez Arbelaez, 1956). Colombia: a nutritive drink from the fruits
(chicha de cananguche) reputedly a tonic for old age (Schultes, 1951).

M. vinifera Martius (see Plotkin & Balick, 1984)

Mauritiella sp. indet.

Colombia: Schultes & Cobrera 12792, oil of fruit to treat fungal infections
and as a vehicle for other drugs (Schultes, 1983a).

Maximiliana maripa Martius

oompa (Wdr, mature tree) (Davis & Yost, 1983)

50m tall; petiole is split and cut into short lengths for making darts for
blow guns; fruits are eaten and used in an infusion to treat colds; seeds
(gaibamo); large sapling (nampacagi) (W) (Davis & Yost, 1983).

Oenocarpus distichus Martius (see Plotkin & Balick, 1984)

0. mapora Karsten
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Peru: mapora (Balick, 1979)

green fruits mixed into two cups of hot water and infusion drunk as
laxative; dried seeds made into necklaces (Bora) (Balick, 1979)

Phytelephas macrocarpa Ruiz et Pav.

vegetable ivory, ivory-nut palm (E), marfil vegetal, yarina, tagua (C);
wamowg¢ (Wur) (Davis & Yost, 1983)

mature fruit have a very hard endosperm which resembles ivory in texture,
once a major export for Ecuador is now only very minor and used mostly in
the tourist industry., fruit (wamomo) with white edible endosperm; stem
(wamoncagi) is used for crowns and improvised darts; leaf (wamonta) used
for baskets; fiber (wamongi) used for brooms, torches, fire starters or
blowgun bore-cleaner (W) (Davis & Yost, 1983)

Phytelephas sp. indet.

vegetable ivory (E); marfil vegetal, yarina (C); sewa (SE) (Vickers &
Plowman, 1984)

leaves are used for thatch, large seeds are edible and contain thick, chewy
meat or provide drinking water when immature (SE) (Vickers & Plowman,
1984).

Raphia vinifera Palisot de Beauvois var, taedigera Drude (see Plotkin &
Balick, 1984)

Scheelea butyracea (Mutis) Karsten ex Wendland

Colombia: palma de vino, palma real, corozo de puerco, corozo de vaca (c),
cuesco (Tolima), curumuta (Perex Arbelaez, 1956).

cooked palmito edible; endosperm squeezed or boiled to make edible butter
also used for light; young leaves used for thatch (Perez Arbelaez, 1956).

S. princeps (Martius) Karsten (see (Plotkin & Balick, 1984)

Socratea exorrhiza (Martius) Wendland

Brazil: acrid exudate of prop roots used as admixture to curare (Mayongong
or Mariquitare) (Plotkin & Balick, 1984).

Syagrus comosa Martius (see Plotkin & Balick, 1984)

S. oleracea (Martius) Beccari {see Plotkin & Balick, 1984)

Wettinia guinaria (Cook et Doyle) Burrel

cayewebgwg (Wur) (Davis & Yost, 1983)
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wood used to make spears and blowguns when no Bactris gasipaes is
available; leaves used for emergency hatch (W) (Davis & yvost, 1983)

gen. indet,
giyicabgmo (Wdr) (Davis & Yost, 1983)

4m tall, Davis & Yost 949; small, hard, black seeds are shot through
blowguns to kill small birds (W) (Davis & Yost, 1983).

omacabo (Wdr) (Davis & Yost, 1983)

6m tall, Davis & Yost 1016; leaves are rot-resistant and highly prized for
thatch; fruits are edible (W) (Davis & Yost, 1983).

tepa (Wr) (Davis & Yost, 1983)

20m tall, pavis & Yost 929; wood used for blowguns (W) (Davis & Yost,
1983).

ARISTOLOCHIACEAE

Aristolochia anguicida

raiz del Indio (Hirschhorn, H., 1982)
Used for snake bite in SA (Hirschhorn, H., 1982).
A, foetida (see A. anguicida)

Aristolochia sp. indet,

raiz de mato (Hirschhorn, H., 1982)
Medicinal plant in Columbia (Hirschhorn, H., 1982).
kekena (SI) (Vickers & Plowman, 1984)

Remedy for stomachache, cold water infusion... words missing (SI) (vickers
& Plowman, 1984),

ASTERACEAE

Bidens pilosa

shobi isa sheta (SH-C) (Yournon, ?)

Dolor del muelas, hojas y tallos se aplican sobre el diente; dolor de
cabeza, en emplasto alredador de la cabeza (SH-C) (Yournon, ?).

Clibadium asperum DC.
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coonei (Wr) (Davis & Yost, 1983)

cultivated shrub, leaves used as fish poison, 7km of crushed leaves
released into a stream ,05m deep and 5m wide will stun fish for a kilometer
downstream, a practice borrowed from the Towland Quichua (W) (Davis & Yost,

1983).

Tegetes sp. indet,

pisi sisa (SH-C) (Yournon, ?)

Para pesadillas, infusion de las hojas, para ninos y adultos, se toma y
lava la cabeza,

BALSAMINACEAE

Impatiens balsamina L.

ho'ya horo (SI) (vickers & Plowman, 1984)
Ornamental (SI) (vickers & Plowman, 1984).
BEGONIACEAE

Begonia sp. indet,

omencai (Wr) (Davis & Yost, 1983)

Davis & Yost 925, succulents stems taste like rhubarb and are chewed as a
condiment or as a treatment for colds (W) (Davis & Yost, 1983).

BIGNONIACEAE
Arrabidaea chica (H. & B.) Verl,

nea kuri or ma kuri (SI) (Vickers & Plowman, 1984)

Yields a black, brown or red dye, leaves are grated or crushed in water,
may be cooked or uncooked to yield dye which is used for painting designs
on cushmas. Also cooked to make face paint (SI) (Vickers & Plowman, 1984).

Crescentia cujete L.

sa'su (SI) (vickers & Plowman, 1984); owgwg (Wdr) (Davis & Yost, 1983)

cultivated in all parts of lowland Ecuador, gourdlike fruit used as bowls,
cups and other water containers by all indigenous groups (vickers &
Plowman, 1984, Davis & Yost, 1983), and for kapok (Ceiba petandra) holders
and for the cover and bottom of dart quivers (W) (Davis & YoSt, 1983).

Jacaranda copaia (Aubl.) D. Don
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wa'we (SI) (Vvickers & Plowman, 1984); jacaranda arabisco (C); chuiship,
huilisha (SH).

Capsule valves used as tool for shaping pottery (SI) (Vickers & Plowman,
1984). A fast-growing tree, it is now being planted extensively for timber
production by small land holders in the Napo Agroforestry Project. Natural
regeneration is abundant; it does well on poor and degraded soil. The soft
wood is used for plywood (Neill 6947).

J. glabra (DC.) Bur. & K. Schum.

cupa yura (Q)

An infusion of the leaves is used to bathe children, to treat skin rashes
(Neill 6947).

Macfadyena unguis-cati

cashi tae (SH-C) (Tournon, ?)

Para lavar heridas, las hojas se ponen en agua tibia (SH-C) (Yournon, 7).
inin tani (SH-C) (Yournon, ?)

Dolor de cabeza, se la chapea en agua y pone con trapo sobre la cabeza.

Mansoa standleyi (Steyermark) Gentry

wiyaggi (Wdr) (Davis & Yost, 1983)

pungent leaves are crushed in hot water to treat fever, sore muscles and
arthritis, the infusion is drunk or applied topically; causes vomiting in
large amounts (W) (Davis & Yost, 1933).

Minquartia guianensis Aubl.

cobacadewg (Wur) (Davis & Yost, 1983)

bark stripped and pounded into water as fish poison; wood used in
construction (W) (Davis & Yost, 1983).

BIXACEAE

Bixa orellana L.

annatto (E); achiote (C); bayo bGsa or muhd bdsa (SI) (Vickers & Plowman,
1984); su'nyo bdsa (SE) (Vickers & Plowman, 1984); ipiak (SH); caca (Wdr)
(Davis & Yost, 1983)

Red oily pulp on seed coat is used for painting the face and for temporary
pigmentation of fabrics and weapons; sometimes boiled down and molded into
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sticks (SE) (Vickers & Plowman, 1984), red aril of seed used as dye for
pottery, blowguns, spears, faces and bodies (W) (Davis & Yost, 1983).

BOMBACACEAE

Ceiba pentrandra (L.) Gaertn.

silk cotton tree or kapok tree (E); ceiba (C); huo yui (SI) (Vickers &
Plowman, 1984); bobgwg (W) (Davis & Yost, 1983); wampuish, wambuish (SH)

Fiber from pod is kept is special containers to be wound about the ends of
blowgun darts to form a pressure seal and airfoil (SH) (W) (Davis & Yost,
1983) (SI) (vickers & pPlowman, 1984), Seeds used a fish bait (SI) (vickers
& Plowman, 1984).

Ochroma pyramidale (Cav.) Urb.

balsa (E,C); yuwi (SI) (Vickers & Plowman, 1984)

Wood used to make balsa rafts, stilts, dolls, and other toys. Fiber in
pods used (rarely) as mattress stuffing (SI) (Vickers & Plowman, 1984).

Quararibea cordata (H. & B.) Vischer

sapote (C); apasi (SI) (Vickers & Plowman, 1984); tanke apasi (SE) (vickers
& Plowman, 1984)

Tree yields an edible fruit of various shapes up to 1ldm in diameter which
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